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1 Principle of control panels stored in SVG files

A SVG control panel is composed of 5 parts:

1 The SVG graphics: 

· Designed with the drawing tools of MS-Word.

· Compatible with Adobe SVG viewers and Mozilla or Firefox SVG viewers.

2 XML data: 

· Used for configuring the animations in each SVG view.

· Embedded in the SVG file in a <metadata> element.

3 A standard animation script: 

· It uses the XML metadata for the initialization and the animation of the control panel.

· It contains a cyclic animation loop.

· The usual period of an animation cycle is 100 milliseconds.

4 An optional client script: 

· Used when the SVG view is animated without a remote data server.

· Or when the view contains duplicated modules connected to user-defined animation objects.

5 An optional communication layer: 

· Used when the control panel is connected to a data server
that updates the SVG view in real time.

· Usually based on XML messages transferred through a HTTP connection.

· Different protocols can be used (custom application protocol, SOAP, OPC XML-DA, etc.).
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Principle of SVG control panels

The corresponding .JS or .SVG files are stored in a standard Web server and downloaded on each web client. In a typical application, the size of the downloaded files is usually small:

· 1KB to 60KB for the animation scripts.

· 10KB to 150KB for the SVG files containing XML metadata.

2 Usage of SVG control panels in different configurations
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Usage of SVG control panels in 3 configurations

2.1 Control panel + real time connection

The goal is to display many real-time control variables on the schematic view of an automated system:

· This view illustrates some of the 20 available animation functions presented in section 3.5.

· Similar animations functions are used in many SCADA (Supervisory Control and Data Acquisition) systems.

· The SVG view is updated in real time from the SCADA server, through a persistent HTTP connection.

· In order to create such a view, you need: 

· No software programming skills.

· Some practice of MS-Office drawing tools.

· MS-Office version 2000/XP/2003.

· The Office2XML "SVG view compiler" presented below.
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Animated view (File size in SVG format = 89KB)

· On the view, click on the Autotest button to enable the self-test mode:
· The view contains more than 50 animations updated by the animation engine.
· The configuration parameters of the animations are merged with the design of the view.

· Such an animation is sufficient for most SCADA applications.
· This view is actually inspired by the demo of a conventional SCADA product.
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Annotated view describing the different kinds of animations

2.2 Control panel + client-side script

The goal is to develop a single animated view compatible with different Web browsers
(SVG, VML, Flash):

· The SVG view is animated by a client-side script that simulates the cycle of a combustion engine.

· The simulator calls the functions of a SVG animation engine written in ECMAScript as well.

· The client-side simulation script is the same on all Web browsers, because it can use similar animation functions for: 

· A view in SVG format displayed by the native SVG viewer of Mozilla or Firefox.

· A view in SVG format displayed by the Adobe SVG viewer in Internet Explorer 5.5 or 6.

· A view in VML format displayed by native VML viewer in Internet Explorer 5.5 or 6.

· In the future, the client-side simulation script should also work as a Flash animation: 

· Currently, the translation of SVG graphics to Flash SWF format is complete.

· But the animation engine for Flash is not yet ready.
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View designed in MS-Word 2000 (file size = 58 KB)
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View in SVG format, Firefox V1.0+ or Mozilla 1.8b2 (File size = 33KB)
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View in SVG format, Adobe SVG V2, Internet Explorer 6 (File size = 33KB)
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View in VML format, Internet Explorer 6 (File size = 47KB)
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View in SWF format, Flash plug in V7, Internet Explorer 6 (File size = 19KB)

2.3 Control panel + object-oriented animation script

The goal is to make a control panel similar to a user-interface developed with an object-oriented language like Java or Visual Basic:

· The animation script is based on user-defined ECMAScript objects.

· The SVG view contains duplicated modules that can be slightly different.

· When the SVG view is loaded, each graphical module is connected to an instance of the corresponding animation object.

· The sample view contains 3 user-defined objects: 

· The push button: 

· 1 instance for the jog button.

· The ON/OFF switches: 

· 2 instances for the feed and coolant controls.

· Each instance is connected to a flashing LED and an aluminum switch.

· The translation controls: 

· 3 instances for the Cartesian X, Y, and Z axis.

· Each instance is connected to: 

· + and - scale buttons.

· A scale display (bitmap green digits).

· A rotating knob.

· A delta position counter.

· A position counter (neon tube digits).

· Thanks to these user-defined objects, the animation script is small
(250 lines of ECMAScript source code).
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View in SVG format, Adobe SVG V3, Internet Explorer 6 (File size = 31KB)
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Zoom on the included bitmap images used for the neon digits (33KB),
the knob (7KB), the buttons (2KB) and the lights (1 KB)

3 The tools for making SVG control panels

As exposed in the first section, the panels are designed and configured with MS-Office
(version 2000, XP or 2003):

· MS-Word is used for: 

· Drawing the SVG views.

· Configuring the client-side XML data (configuration of SVG animations).

· MS-Excel is used for: 

· Configuring the server-side XML data (configuration of the remote-control server).

· Configuring other data files in XML format.

3.1 The generation process

The files produced with MS-Office are translated to XML and SVG by a suite of
document-processing tools:

	Tools developed for generating SVG views from MS-Office documents

	Program
	Size
	Purpose

	office2XML
	428KB
	Converts documents from MS-Office format to XML and SVG format.

	SVG2SWF
	405KB
	A translator that generates a static Flash image from a SVG image.

	HTML2BMP
	32KB
	A screenshot utility that generates a raster image 
from a HTML page containing vector graphics.

	bmf_convert
	228KB
	A utility for resizing and converting raster image in different formats.

	scrypt
	44KB
	A utility for encrypting client-side scripts, in order to prevent reverse engineering.

	np_create
	68KB
	A utility for generating a MS-Word design having an image size specified in pixels.

	make
	104KB
	An improved version of the UNIX make program, used for regenerating 
the out-of-date XML files after the update of a MS-Office source document.
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The document-processing flow

3.2 Creation of a SVG view in a MS-Word document

· A MS-Word document can contain one or several drawings to translate.

· Each drawing generates a separate SVG file.

· A drawing can contain geometric shapes, text boxes and bitmap images all packed in a single group of shapes.

· The name of the generated SVG file is specified by a text box containing the file name, 
tagged by an hypertext link containing the target #viewname.
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A MS-Word drawing that generates a SVG view


The np_create program can be used for creating an empty design with a specified width and height. It is useful when the size of a SVG view must be exactly the same as the size of a HTML <EMBED> or <IFRAME>.

3.3 Using of MS-Office shapes or user-defined parametric shapes

Microsoft Office provides a number of built-in shapes. Many shapes are parametric, so that you can adjust the shape with small yellow sliders.

Office2XML can translate most of the parametric shapes of MS-Word 2000. You can also develop your own parametric shapes, and include them in your MS-Word drawings.
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Some standard and user-defined parametric shapes

3.4 Configuration of the animations

In a drawing, each animation is a group of graphic elements that contains:

· An hypertext link used to define the name of the animation.

· Geometric shapes.

· Textboxes used to define animation parameters: 

· The purpose of each textbox is indicated by an hyper text link associated to the text box.

· The most important parameter is #np-anim, because is specifies the type of the animation.

· The view compiler office2XML uses these parameters and removes the textboxes from the generated view.
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Configuration of an animation

The principle of embedding parameters in a group of graphic elements allows to duplicate any animated components:

· An existing animation can be copied using the cut and paste command.

· In order to configure the name of the cloned animation, 
the designer just needs to edit the hypertext link of the animation.

· Then the new animation is ready for use.

On the example view in section 2.2, you can see the various animations configured on the Diesel engine.  The groups of animations can be nested, thus allowing to build a modular view like in section 2.3.

3.5 The set of available animations

The SVG control panels provide most of the animation functions available on a traditional SCADA system:

	Different types of animations

	#
	Animation name
	RO: read-only
RW: read-write
WO: write-only
-- : static
	Description

	1
	color
	RO
	Sets the color of a SVG element.

	2
	button
	WO
	Push button.

	3
	bistable
	RW
	On/off button.

	4
	geometry
	RO
	Geometrical trajectory.

	5
	display
	RO
	Textual display.

	6
	input
	RW
	Textual input.

	7
	include
	--
	Include a ECMAScript file.

	8
	hide
	RO
	Show/hide animation.

	9
	level_top
	RO
	Rectangular clipping from the top.

	10
	level_right
	RO
	... from the right.

	11
	level_bottom
	RO
	... from the bottom.

	12
	level_left
	RO
	... from the left.

	13
	radiomenu
	RW
	Multi-button selector.

	14
	rotation
	RO
	Rotation animation.

	16
	sequence
	RO
	Set one shape to display in a group of several shapes.

	17
	select
	RW
	Idem.

	18
	slider
	RW
	Translate a shape on a linear or circular track.

	19
	translation
	RO
	Idem.

	20
	strip
	RO
	Translate strips of bitmaps in a clipping rectangle.

	21
	Border
	--
	Convert a rectangle to a 3D border.

	22
	round_poly
	--
	Convert a polygon to a rounded polygon.


3.6 Hierarchical organization of the animations

· Each animation has an identification string composed of: 

· Separation dots.

· ASCII names.

· Integer index.

· The animation identifier generated for an animation is nested in another one 
is always prefixed by the animation identifier of the parent animation(s).

· Sample identifiers for nested animation objects: 

· "np.coolant.status" identifies the "status" LED inserted in the "coolant" animation.

· "np.Y.delta" identifies the "delta" counter in the "Y" axis.

· The organization of the animation identifiers shows the schematic structure of each control panel.
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The hierarchical structure of animation identifiers

3.7 Inclusion of client-side scripts, encryption of ECMAScript files

Each SVG view can include optional client-side ECMAScript files:

· The path of the script file(s) to include is configured on the MS-Word design like in the section 2.2.

· If you want to hide your ECMAScript code, the script file can be encrypted with the scrypt utility.

· Although the encrypted script is unreadable, it is still compatible with any ECMAScript interpreter.

3.8 Connection to a remote control server

· The SVG view can include an additional script for talking with a remote server.

· That communication script periodically sends or receives the value of each animation, 
identified by the animation identifiers shown in the previous section.

· That principle is used in many remote control protocols like: 

· SNMP (Simple Network Management Protocol): 

· Used for controlling network equipments.

· Invented around 1988.

· OPC (OLE for Process Control): 

· Used for controlling industrial equipments.

· Invented around 1997 for controlling industrial equipments.

· Currently, SVG control panels can use a small proprietary XML protocol 
developed for the remote control of a water purification plant (see the section 4.3.2).

· The implementation of the standard protocol XML-DA is in progress (see the section 4.5).

3.9 Management of the generation process with the make utility

When a project contains many views, Office2XML and the other tools can work with the traditional make utility:

· Make is a program that automatically rebuilds the out-of-date SVG views
when a MS-Word file is updated.

· Make is configured by a file named Makefile, which contains: 

· The list of MS-Office documents to process.

· The path of the directory that contains the source MS-Word files.

· The path of the directory that contains the generated SVG views.

· The generation options of Office2XML.

Here is a sample Makefile that generates all the views shown in this paper:

OFFICE2SVG = office2xml.exe -w e -e utf8 -x 1 -f svf -s t –j../script/

.SUFFIXES: _v.html .html

.html_v.html: ../src/



@echo building $@ from $<



$(OFFICE2SVG) -o $@ -i $<

all: \



diesel5_v.html

\



panel2_v.html

\



pompage7_v.html

\



sirven_v.html

\



SVG_views_figs_v.html

The following subsections present the main options of Office2XML.

3.9.1 Compilation reports

Optionally, Office2XML can generate a compilation report inserted in the HTML output file, before each view:
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Sample report table
3.9.2 Generating views in multiple formats

Optionally, Office2XML can generate views in the following formats:

· SVG (the main output format).

· SWF (the Flash output format).

· VML (vector graphics for Internet Explorer).

· PNG, JPG or GIF (bitmap preview).

When several output formats are enabled, the HTML output file contains a format selector inserted under each view:

[image: image11.png]Ele Edt View Go Bookmarks Toos Help

@- & @ D [0 vpitecshostiusigesjssomen_offietts v| © 6o [GL

le=rkezE] | iierepTerveatenc] | v al | e contoum|

et flocalhostusr/gt1fvS0him|_offceftestiqen/SVG_views_figs_v_Flesfprocess.sva




Sample file format selector

3.9.3 Generating a catalog of views

Optionally, Office2XML can generate a catalog showing the views generated from each MS-Word file:

· The catalog contains a thumbnail image of each generated view.

· The style of the catalog can be configured by a separate CSS file.

· On a remote Web server, the visual catalog makes it easy to select a SVG control panel:
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Sample catalog of generated views

4 Other competing or complementary tools

4.1 Tools for making SVG drawings

You can also make SVG drawings with:

· Adobe Illustrator.

· Microsoft Visio.

· Sodipodi / Inkscape.

· SVG maker.

Office2XML is competing with these tools:

· Compared to Illustrator, Visio or Sodipodi, office2XML is easier
for all the MS-Office users reluctant to use another vector graphics editor.

· Compared to SVGmaker: 

· Office2XML works on the source MS-Office document, not on the data flow sent to the printer.

· Unlike SVGmaker, Office2XML preserves the symbolic information 
embedded in the MS-Office document and required for the animation of SVG views.

4.2 Tools for viewing SVG
You can view SVG drawings with:

· The Adobe SVG viewer plug in installed in Internet Explorer: 

· It is the reference platform for most MS-Windows users.

· The native SVG viewer of Mozilla/Firefox: 

· It is the reference for most UNIX users and for a growing part of MS-Windows users.

· The last caveats for displaying SVG control panels: 

· Slow rendering for <linearGradient> and <radialGradient>.

· Not able to render bitmap <pattern>.

· After solving that, Mozilla SVG reaches the quality level of Adobe SVG.

· SVG viewers embedded in small electronic devices: 

· Bitflash.

· Zoomon/Ikivo SVG player.

· CSIRO

 HYPERLINK "http://www.cmis.csiro.au/PocketSVG/" Pocket SVG.

· Intesis

 HYPERLINK "http://www.svgopen.org/2002/papers/jezic__esvg/" eSVG viewer.

Our SVG tools work in complementarity with the SVG viewers.
We have tested the compatibility with Adobe and Mozilla SVG viewers. 
Upon request, we can check the interoperability with the embedded SVG viewers that you are using.

4.3 Other standards for animated vector graphics

SVG is competing with several proprietary standards, technically equivalents. 


SVG has the advantage to be an open standard:

· SVG is a good intermediate format for the translations between other formats.

· SVG offers many open-source viewers, unlike proprietary formats.

· SVG support is now a main feature for the Mozilla team.

4.3.1 SVG versus Microsoft XAML

I think that MS-Office file formats are more reliable than other Microsoft formats like XAML:

· In 1997, Microsoft releases a common component for all the vector graphics in MS-Office (VGX.DLL).

· In 1997, the specification of the RTF1.5 standard (knowledge base Q111716) 
defines all the graphic shapes still used in MS-Office currently (page 81 in GC0165.doc).

· In 1998, Microsoft translates the shapes of RTF1.5 to XML format and publish it in the VML specification.

· In 2000, VML can be viewed in Internet Explorer 5.0 and edited with MS-Office 2000.

· In 2000, Microsoft acquires Visio, which uses the .VSD proprietary file format.

· In 2003, Visio announces SVG import/export features.

· In 2003, the XML schema of Office2003 still includes VML, but neither SVG nor XAML.

· In 2004, Microsoft announces a migration to XAML in the LongHorn operating system.

· But for tens of million people, MS-Office 97/2000/XP/2003 is still the definitive reference.

· If you too, you are fearing endless reengineering, 
then you can choose the stability with the MS-Office graphic format.

Moreover, bridging SVG and XAML seems easy:

· The syntax of XAML basic shapes and geometry groups is very close to SVG shapes and groups: 
you just need to rename the attributes and put the first letter of SVG elements in uppercase...

· So a SVG2XAML translator would be easier to develop than the SVG2SWF translator.

· Consequently, XAML could be more threatening for Flash supporters than for SVG supporters.

4.3.2 SVG versus Macromedia Flash
Since Adobe and Macromedia have merged, the future of SVG could seem compromised. 
However, I think that SVG is still a safe format because SVG can be translated to SWF:

· In 2004, I developed a SVG2SWF translator fort converting SVG views to Flash SWF format.

· All the SVG views generated by office2xml are seamlessly translated to SWF format, when required.

· The (unreleased) swf_anim.js animation library should be compatible with the svg_anim.js and vml_anim.js libraries.

Using MS-Office for producing Flash documents could seem a weird technique, but it has some advantages:

· The Flash-MX development environment is complex and 
a non-developer could hardly create a control panel with Flash.

· On the contary, a MS-Word user can easily design a control panel, 
translate it to SVG format, then translate SVG to SWF format.

This assertion can be illustrated by a real example: 
In 2004, I worked on the remote control software of an automated water purification plant.

Skutočný príklad: V roku 2004 som pracoval na software pre diaľkové ovládanie čističky vôd.
For specifying each control panel of the user interface, our manager made MS-Word drawings like this one:

Na definíciu každého ovládacieho panelu, managér čističky urobil MS-Word-ové obrázky, ako tento: 
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Since our manager was not a software engineer, he hired a Flash developer for making the user interface.  The Flash developer worked for more than 3 weeks for reproducing the same view in the Flash-MX environment:

Nakoľko náš manažér nebol programátor, žiadal vývojára vo Flash-I (Macromedia) o vyrobenie užívateľského rozhrania. Flash-ový vývojár pracoval viac ako 3 týždne na spracovaní toho istého obrázku v prostredí Flash-MX.
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On the other hand, translating the MS-Word view to SVG format could be done in a snapshot with office2xml, and viewed on Firefox without installing any plug in for SVG:

Pritom iným spôsobom sa dá MS-Word obraz v okamihu previesť na SVG formát pomocou (autorom tohto dokumentu vyvinutom “vycucávači” kresieb z binárneho *.DOC, resp. *.XLS súboru) office2xml, a prezerateľné ihneď pomocou Firefox bez potreby inštalácie akéhokoľvek plug-in pre SVG. (Prevod na SVG formát je dnes pomocou balíka Office2007 už relatívne jednoduchý, nakoľko netreba rozoberať žiadny binárny dokument pomocou špeciálnej utility, len prosto rozbaliť *.DOCX *.XLSX do základnej formy XML textu, a prostým textovým editorom vyhrabať potrebné riadky, doplniť hlavičku a SVG dokument je na svete). 
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The Flash view generated from the SVG view is similar to the SVG version, like the example shown in section 2.2.

4.4 Tools for designing industrial control panels

SVG control panels are competing with other file formats used for configuring industrial control panels. 

Nearly all the major automation companies have developed several proprietary tools for configuring their control panels.  For the customer, that means the following troubles:

· The lifetime of the software configuration tools is often shorter than the lifetime of a factory equipment.

· The information displayed on the control panels in a factory cannot be viewed from a standard desktop PC.

· The remote control of an unmanned facility is complex to manage because 
most control products have not a comfortable Web-based user interface.

SVG control panels can replace traditional control panels when a factory is equipped with a remote control gateway:

· The gateway is connected to the control equipments by a field bus.

· The SVG control panels are stored in the Web server of the gateway.

· Any PC user connected to the gateway can download 
the SVG control panels and interact with the SVG animations.

4.5 Tools for the remote control based on HTTP and XML protocols

SVG control panels work in complementarity with the remote-control products based on XML:

· The XML-DA 1.0 protocol is especially designed for industrial remote control through the Web: 

· It is based on the SOAP 1.1 XML protocol, in order to talk with Microsoft.NET web services.

· It allows a SVG control panel to talk with most OPC (OLE for Process Control) servers,  because XML-DA 1.0 is compatible with the current OPC standard (OPC-DA V2.0).

· You can get the specifications in WSDL format or in PDF format at Iconics or Techno Software.

· Several automation companies have released products for the XML-DA protocol: 

· Techno Software / Advosol provides XML-DA servers and communication bridges.

· Iconics is a major SCADA company that provides XML-DA OPC servers.

· Kassl actively develops software tools for XML-DA (server, bridge, browser).

· The development of a XML-DA client interface for SVG control panels is in progress.

5 Conclusion

With our suite of XML processors, the large community of MS-Word users can design sophisticate SVG control panels.

These SVG control panels can integrate animated vector graphics and traditional user-interface controls (text displays, buttons, sliders, ...) in a coherent architecture based on well-known and stable file formats (SVG, ECMAScript, Microsoft Office).

Used in combination with SVG-enabled Web browsers and XML+HTTP protocols like XML-DA, the technique of SVG control panels provides a lightweight and versatile solution for many remote control applications in industrial automation and consumer electronics.
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