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A Note About this Version

This is an alpha version to present the concepts that are being employed to permit drawings to be
exchanged with Simio. As explained below, this technique introduces the Simio Drawing Exchange (SDX)
conventions that will be used to convert drawings to a format (a DataSet using SDX conventions) that
Simio understands.

This release contains the following changes from the beta version:

1.

2.

Many minor bugs were fixed

The ability to reference object subclasses

The ability to include Simio properties from Visio
The ability to set the Simio name from Visio
Prevents importing a model on top of another model

The ability to automatically scale objects to normal Simio sizes.

To accommodate these, the SDX dataset went through some major revisions, including the addition of
two more tables. The SDX dataset version is now 18.09.07
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Overview

A Microsoft Visio document is a popular way to design and display visual information. This document
describes how information created with Visio can be exchanged with Simio.

The simplest description of the process is this:

A Visio drawing is created (perhaps by using one the Simio Visio Stencils, such as SimioFacility.vssx).
Once the diagram is created, the Visio Add-In is run. It prompts the user for (1) the Visio VSDX file and
(2) a transform to locate the Visio drawing in the Simio location. This transform consists of an XYZ offset
and scaling information, so that we know where to place the Visio objects and how big to make them. It
then proceeds to creates the corresponding Intelligent Objects and their links (and the link vertices).

Note: the Simio Visio Stencils are intentionally small and simple. This was done to allow drawings to fit
more easily on a Visio page. Below the procedure is discussed to transform the drawing.
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Figure 1 - Diagram Created in Visio using the Simio Facility Stencil
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5! Visio Interface
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Figure 2 - Running the Add-In: Prompting for the Visio File

| Import Visio to Simio Facility

|C:\Users\dan_h\Doamerls\Drawhg3.vsdx

Page=fred
Objects=10 Links=8

Import to Facility

e e ——

Default

Resource1

Property set
in Visio file

i MydServe
@ MyResource

B MyMyServer
W oo

Properties: Server1 (Server)

=l Process Logic

HorsesMouth
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Quick Start
On the Simio Forum, a Package file (VisioAddin2018.zip) is provided.

A small example illustrates this process. Using Visio and the Visio “Simio Facility” stencil, create a
Source-Server-Sink model, as shown:

Make sure the VisioAddIn2018 is in your user Document >> SimioUserExtensions folder.

Run Simio, and once loaded select the Facility tab and then Project Home >> Select Add-In and then
choose VisioAddIn2018.

A form will prompt you for a location and scale. Just accept the default and press Import.

The Visio model displays on the view, and you can press the Simio run button to begin the simulation.

Design Considerations

The Interface was built to have the following characteristics:

e |tis consistent with other Simio-Interface standards, such as Excel-Import

e It can work with Visio drawings built with the Simio Stencils or with other Stencils if the user
adds properties (Shape Data) to the shapes.

e Itis consistent with Simio’s Data-Driven model philosophy

e It does not require COM or Interops, and it works with .NET Core

e Simple usage: minimal programming

e |t does not need an installation of Visio to work; it only requires the .VSDX file.

e It uses not require 3" party commercial products

e [t leverages standards, such as Open Package Convention (OPC), Ling, and XML as much as
possible.

e |t provides accurate logging to help quickly locate problems.

e  Well-documented samples are provided with it.

e |t defines a standard and workflow that could be used for other visual products; for example,
importing AutoCAD drawings.
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What's Included

Included with the Visio example is:

e All Source code (only the Add-In source is included now. All source will be eventually included)
e A Utility called SDX Harness that permits you to examine and preview your Visio document.

e Visio stencils for the Simio drawings (only the Facility stencil is included at this time).

e Anexample Visio VSDX file containing basic Simio Shapes from the SimioFacility Stencil.

e Alibrary for generating a Simio DataSet from a Visio file.

e Alibrary for using a Simio DataSet to create a Simio Facility

e A Design-Time Add-In that employs both libraries to convert a Visio file to a Simio Facility

e Anaccompanying 5 minute video that illustrates the process.
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Based on these characteristics and input from Simio users and partners, the following architecture was
derived:

Simio

Simio OPC Import/ Import
Export Library DataSet

* XML

AutoCAD
.dwfx

(planned)

Note that the Library can be used by external programs, but can also be called from within the Add-In,
and could then be visualized like this:

Simio OPC Import/
Export Library

AutoCAD

.dwfx
(planned)
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Regardless, the process is still the same: A Simio-Visio-OPC Library is used to read the Visio file and
creates a standard Simio Import DataSet. This DataSet contains seven Tables:

Properties to identify the DataSet type and contents

Objects to hold the Simio objects such as Source, Server, Sink, etc.
ObjectProperties, which hold Simio properties for Objects

Links to hold the connectors

LinkProperties, which hold Simio properties for Links

Vertices which hold information about how to draw the connectors
Artifacts that were found, but cannot be converted to Simio

NouhkwNeE

Simio Import DataSet

Table: Properties

Table: Links
Table: Objects (Connectors)

Table: Artifacts
(non-Simio objects)

Table: ObjectProperties Table: LinkProperties

Connectors)

Table: Vertices R
(Points along the

Figure 4 - DataTables in the SDX DataSet
There are three different types of DataSets corresponding to Simio views:

1. Facility View
2. Process View
3. Task View
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In this release there are examples only for Visio, with Excel to be included before the final release. Other
applications that employ the OPC Package file standard - such as AutoCAD (Autodesk) and Simulink
(MathWorks) - are also candidates.

Also, this release only contains an example for the Simio Facility View. The Process and Task views are
planned for a future release.
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A Simple Example

Consider a Visio example that is to server as a basis for a Simio project. This is a worse-case example,
since this drawing only contains pictures. That is, there is no inherent logic, only the rough shape and
placement could potentially be used.

Receive Call Facto Select Transport 1
Order & P Fax Confirmation

@ 8 S
—prs Xy =3
Receive Call Factory Select Transport ’

Order Fax Confirmation

Figure 5 - Simple Example. No inherent logic.

When the SDX Harness is run, the Preview window displays the objects in gray, as they are not candidate
Simio objects, as there are no Simio Shape-Data properties.
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B Simio Drawing Exchange (SDX) = m} X

File Excel Actions Visio Actions  SDX DataSet Actions  About...

Cument Application File: C:\(svn azure)\SimioCloud\Demos s sy 5imio 2018 Test00.vsdx |
App-Specific Context: \
Curment DataSet: ‘v,go |

Simio DataSet Visio Details Logs  Settings
A rough previes of the drawing objects contained in the SDX DataSet

Diagram Location Info (move mouse): Point=(742,267) PointF=(4.84.-2.25 Refresh

i {Arow.18

Everything is gray; no Simio shapes ,‘

were found.
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Figure 6 - Simio Import Preview
So, there are two possibilities for adding more information so that the Add-In can make Simio objects:

1. Use the Simio stencil, or
2. Add Shape-Data to make them Simio-able.

In the first case, we’ll use the Simio stencil and add a simple source-server and import again to
demonstrate the difference.

From the stencil, a Source and Server are added. An MRC (Mouse-Right-Click) on the server and
selection of the “Define Shape Data” shows what the required Name (Simio_ObjectClass) and Value
(Server) are.
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When the Import is done, the Source and Server are now visible and highlighted.
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P§ Simio Drawing Exchange (SDX)

File  Excel Actions Visio Actions  SDX DataSet Actions  About...

Curment Application File: IC:\(svn azure)\SimioCloud\Demos\Renee Thiesing\Simio2018 Test01.vsdx
App-Specific Context: | |
Current DataSet: |Vhio

Simio DataSet |Diagram Preview | Visio Details Logs  Settings
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Next, we’ll alter the Shape-Data of “Call Factory” and “Select Transport” to indicate that they are Simio
Source and Server, respectively. And then well add a Simio.Path between them:
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B Simio Drawing Exchange (SDX)
File  Excel Actions  Visio Actions  SDX DataSet Actions  About...

Current Application Fie: |C:\svn azure)\SimioCloud\Demos \Renee Thiesing \2018 Test vsdx
Aop-Spechic Context: | |
‘ Current DataSet: |v‘°

Simio DataSet Diagram Preview Visio Details Logs  Settings
A rough previes of the drawing objects contained in the SDX DataSet

Diagram Location Info (move mouse):  |Point=(930.220) PointF=(6.09.-2.56

Phonecail |

iFax
{Arrow.119 |

{Request |

The Phone (Source),Truck (Server), and Arrow (Path)
are now treated as Simio objects.

)

Truck.188

T

Arrow.216

Figure 7- Shape-Data added to Phone and Truck. Note that they now have black outlines.
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Use Cases

This section discusses some of the Use Cases considered for this Interface

Facility Import: Interface Visio Diagrams with Simio Facility View

This is perhaps the most asked-for interface and perhaps the most obvious one. Because of this, it is the
first interface developed. Consider that you wish to draw a diagram using a standard Visio product to be
later employed in a Simio model. This might be done during the design of a project where it is easier to
demonstrate how the simulation would look to a project’s stake-holders, but then periodically (or
perhaps at the end of the project) quickly import it to Simio to implement the simulation.

Convert Visio Diagrams to Processes

In a similar way Processes could be constructed, so that instead of IntelligentObjects for the objects
there would be Steps.

Convert Visio Diagrams to Tasks

In a similar way Tasks could be constructed, so that instead of IntelligentObjects for the objects there
would be Tasks.

Future Road Map

There is nothing that prevents the reverse of these Use Cases. That is, exporting from Simio to a Visio
diagram, but this is not planned in the first release.
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Implementation
In this section we’ll discuss the architecture in general, but specifically discuss the Visio to Simio Facility
View Use Case as the example.

Exchanged Information
It is necessary when building any interface to determining the data that is needed, and how to extract
that data.

The information that this Simio Add-In employs was derived from two existing sources:

1. The object, links, and vertex format already employed in the existing Simio Excel spreadsheets
import, such as seen the Add-In ImportObjectsAndLinksFromSpreadsheet, and
2. Importing Objects and Links (Simio’s Table-Base Objects, i.e. Auto-Create)

For example, for importing data into the Simio Facility model, we need to know (at a minimum) the
following about the objects.

The Name

The Simio Class (the type of object, such as Source, Server, Sink, ...)
The location in X,Y,Z space

The size (Width, Height, Depth/Length)

And any other property that we don’t want to default.

vk wnN e

And for the connections, the information needed is:
1. The Name
2. What type of connection, if any (e.g. Path, TimePath, ...)
3. The beginning and end points on the Object
4. Alist of segments (which may be only one segment).

For Visio, most data can be derived from standard Visio data. This includes name, location, size,
connectors, etc. Thus, the essential data missing is the Simio names for the object classes, such as
ObjectClass and LinkClass.

To get ObjectClass it is necessary to employ other techniques. Visio provides a convenient way to do
this, which is essentially user-defined “Properties” of a Shape. In the Visio interface this seen as a
feature that is (somewhat oddly) named “Shape-Data”.

Note: Do not confuse Visio Shape-Data with the Visio Shape-Sheet. Internally, Shape-Data is the “user
defined” part of a Shape-Sheet, and is what Simio uses to allow the user to associate custom data (e.g.
Simio Object Classes) with a Shape. Think of Shape-Data as User-Define Properties. There is more
information about this in the Appendix.
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The conversion library needs to know the following information about an ObjectClass object:

e The Simio Object Name (e.g. “Server”)
e How many transfer nodes, and of what type (Input or Output)

For example, a Simio Server has two transfer nodes (1 input, 1 Output). A Source has one (Input) and a
Separator has three (1 Input, 2 Output). This node information is used when validating the connecting
LinkClass objects.

Our interface employs Shape-Data to store the Simio data (properties) that are needed, and by
convention the ‘properties’ (Rows) of the Shape-Data used by Simio are prefixed with “Simio”. For
example, the ObjectClass property that Simio needs can be found in Visio Shape-Data as the Name
Simio_ObjectClass, and its corresponding “property” value (for example “Sink”.

The Simio Visio Stencils can be used to make this more convenient. The following diagram shows part of
the Stencil that is used for creating Facility diagrams.

SourceServerSink.vsdx
Home Insert Design Data Process Review View Developer Help £ Tell me what you want to do
1 2
Shapes < /
Search shapes * P ‘
{
More Shapes »
(-]
Quick Shapes =
§
SimioFacility = {
Basic Shapes
Basic Flowchart Shapes
Stencil2 - |
/
Drop Quick Shapes here [\
- ® |
@) Resource /\‘ Simio.Bezier |
Drag and drop onto the drawing page. " Drag and drop onto the drawing page. |
L Simio.Connector m Simio.Combiner %
Drag and drop onto the drawing page. Drag and drop onto the drawing page. m
@~ )
- - "
=8’ Simio.Separator =3 Simio.Vehicle
Drag and drop onto the drawing page. Drag and drop onto the drawing page. /'
- =
8 simioWorker ZZP Simio.Source —}w—
Drag and drop onto the drawing page. Drag and drop onto the drawing page. H'
&% Simio.Serverr E® Simio.Sink
Drag and drop onto the drawing page. Drag and drop onto the drawing page.
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Simio provides custom Simio Stencils for Visio. These stencils already have these properties defined to
make usage more convenient, but a user in a legacy situation with an already existing drawing need only
add this Shape-Data to make the interface work.

This is done by doing a MRC (Mouse-Right-Click) on an object, and then following the steps as shown in
this diagram:

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110, 115 120, 125) 130 135 140 145‘ 150| 155 11

275|

Define Shape Data X |

210|

Label:  Simio Object

Narg:  Simio_ObjectClass

Type: String ~ | Language: English (United States) | v

265

200
e

Format: »

€ =D

Prompt: /

259,

250

245

Sort key: /

240

[]Ask on drop [:] Hidden
Properties: J

235

Source

Label Name Type A '

ShapeClass ShapeClass String
ShapeType ShapeType String \
SubShapeType SubShapeType String

225 230

220

< >

?—é— (2 New Delete [%ox | cancet

(" Sink i“f"é_.o__é (

e T — e ™ - I ————m— e e ———— | I

215)

205,

200/

Figure 8 - Defining Properties (Shape-Data) for a Legacy Drawing
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And then define the Simio Shape Data: (Note: The Name must begin with “Simio_"), and the Value must
be one of the predefined values (Source, Server, Sink, ...)

The result is the same as the Source-Server-Sink that was built with the Simio Stencil:

[l ———yy . - v VISIOAC .ZUT8 M e — i )
29 ¢ . 00 - FAGiLY T 005, Support MySimioProject - Simio In
["7]  eroectrome | Run  Drawing  Anmaton  View  Visbiity  Support

B @ BE % & B B b E )

i Paste Copy New Model New Experment New Symbol New Texture Load Library | Check For Select Documentation
1 v v Updates Add-In ~ Report
Clipboard } Create ‘ Library } Add-Ins Documentation |

o

| ®qFacity | ; Processes | b Defintons | 7 Date | ¥ Results | (Hjplanving |

Libraries <
A Standard Library

@ source

-

) server e

[¥) workstation )

P combiner Sewer 1

Lo

.Resource

@99 Vehide

: Worker Si nk \
(

With Simio-Visio
stencil /

’TransferNode Suvor?

== Connector \
@ Path . * . )
e TmePath Legacy drawing 1 1 |

# Conveyor adding Shape-Data

{

e —_ ——\/‘—\‘M/\/*\—"‘ 7/\*_—‘__“

Figure 9 - Imported Facility using Legacy Visio Drawing
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When this is done properly, the Shape will show Simo_ObjectClass with the value of “Source”:

@ % SHAPE DATA - SIMIO.SOURCE.33 X
8 %8_ Simio ObjectClass  Source
O O
e’ Scparator {
r",‘
. e — - ™ -

Under the Covers — Legacy

Let’s look at our ‘legacy’ example of the Laptop as the Server. Within the package file under the Visio >
Pages folder we’ll find a Page3.xml. Scanning through it we find our Laptop Shape:

Since we did not use a Simio Master stencil, all the information we need is here is in our Shape-Data,
which is found under the XML Element ‘Section’ with the ‘N’ (Name) property ‘Property’. In the Row
named ‘Simio_ObjectClass’ we just have to look in the Cell with ‘N’ of ‘Value’, and then pick up its ‘V’
value to get the fact that this is our Server.

Note that all the Name (‘N’) and (‘V’) convention used by Visio can get confusing, (I believe the reason
Visio did this was because Name and Value are used so often that by abbreviating them to a single letter
they were able to keep the file size smaller).

At any rate, this is all ‘under the cover’, so the provided interface software will do all this. As a user, you
need only to add the Shape-Data with the Simio conventions to your Visio-Shape.
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Connectors

Connectors are a different challenge. In Visio, connectors are just another type of Shape, and they can
have more flexible geometry than Simio permits. But we can define the Visio connector as a Simio Link
object (such as Connector, Path, etc.) provided by the Simio Facility Stencil to generate straight-line
segments that can be employed by Simio.

Let’s take the Legacy example first:

5 30 35 40 45 50 55 60 65 0 £ 80 85 20 95 100 105 110, 115 120 125 130 135 140 145 150 155 1§
ry
]
Define Shape Data X ’
(=]
B
Label:  Simio Object ||
g — /
& Narfg:  Simio_ObjectClass {
3 w— Type: String ~ Language: English (United States) | v /
2
Format: »
a |
8 {
vd
g Prompt: /
: —>
s
Sort key:
5 {
[Jask on drop [(Hidden
/ Properties: i
g Server .
Label Name Type A !
Source
2 7 ShapeClass ShapeClass String
& ShapeType ShapeType String \
e SubShapeType SubShapeType String )
&
g (€4 / < > /
o O New Delete [ oK ] Cancel
2 2 o =
g N
s . (
e I
3 /
" {
: o |
& {
e —— T T —— B e - - — — . o A — m— ™ | - | =

Figure 10 - Note: This Should be Simio_ObjectClass instead of Simio.Classname

The XML IDs are:

e Source (XML Web Service) ID=17
e Server (Laptop) ID=13
e Sink (Data) ID=31
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e Source to Server Connector (ID=38)
e Server to Sink Connector (ID=37)

At the very end of the Page3.XML file is the ‘Connect’ Element:

159

</sShapes>
160 <Connects>
161 FromsheetromCell='Endx' FromPart='12' ToSheet
162 <Connect FromSheet=\38'//FromCell='BeginX' FromPart='9' ToShee
1163 <Connect FromSheet=, FromCell='EndX' FromPart='12' ToSheet
Lle64 ////’/' <Connect FromSheet= FromCell='BeginX' FromPart='9' ToSheet
1165 //////'<Connect FromSheet='12"' FromCell='EndX' FromPart='12' ToSheet=
1166 <Connect FromSheet='12' FromCell='BeginX' FromPart='9' ToSheet='42"
1167 <Connect FromSheet='ll' FromCell='EndX' FromPart='12"
1168 <Connect FromSheet='1l1l' FromCell='BeginX' FromPart='9' ToSheet='48"
1169 </Connects>
170 </PageContents>
— R SR —— et ————— ™

Here, we are interested only in the first four ‘Connect’ Elements.

e ™ T ™

foCell='PinX' ToPart='3'}3
ToCell=
ToCell='PinX' ToPart='3'/>
ToCell="'PinX'
4' ToCell=
ToCell='Connections.X1'
ToSheet='40"' ToCell='Connections.X5'
ToCell=

'PinX' ToPart='3'/>
ToPart='3'/>
'Connections.X3' ToPart='102'/>
ToPart='100'/>
ToPart='104"'/>

'Connections.X1l' ToPart='100"'/>

e ——

—T s —

Remembering that the Connectors are Shapes also, let’s look at ID=38, which connects the Source to the
Server. The important items to note are the BeginX and EndX that are specified in the Connect Elements.

File cait Search View Encoaing Language Sewnys macro Run Plugins Window

sOHBR LA 4 WEDe(hy e BRI EIENE

100>

CIICRONCRCE =1k

1085

B Modelcs a]ﬁ iptsql QIE‘ cs ﬂ[ﬁmasmmml tﬂlﬁmaslers.xml . [Epage3xm BI
1073 </Row>
1074 <Row T='LineTo' IX='3' Del='1'/>
1075 <Row T='LineTo' IX='4' Del='1l'/>
1076 | </section>
1077 </Shape> (
1078 H© <Shape ID='38' NameU= 'DirectcBB ' Name='Directory connector.38' Type='Shape' Master='81'>
1079 <Cell N='PinX' V='1.751936740796923' F='Inh'/>
1080 <Cell N='PinY' V='5.773944822368422' F='Inh'/> )
llO%l <Cell N='Width' v='0.949251518406155' F='GUARD (EndX-BeginX) '/>
1082 <Cell N='Height' V='-0.3036738552631579' F='GUARD (EndY-BeginY¥) '/>
1083 <Cell N='LocPinX' V='0.4746257592030775' F='Inh'/>
1084 <Cell N='LocPinY' V='-0.151836927631579' F='Inh'/>
V='1.277310981593845' F='_WALKGLUE (BegTrigger,EndTrigger,WalkPreference) '/>
|

<Cell N='BeginX'
/ <Cell N='Begin¥'

V='2.2265625"

v='5.92578175"
<Cell N='EndX'

|1089

F='_WALKGLUE(BegTrigger,EndTrigger,WalkPrefezence)'/>
F='_WALKGLUE (EndTrigger ,BegTrigger,WalkPreference) ' />

//////’/'<Cell N='EndY' V='5.622107894736843' F='_WALKGLUE (EndTrigger,BegTrigger,WalkPreference) '/>
<Cell N='BegTrigger' V='2' F='_XFTRIGGER (Sheet.l17!EventXFMod) '/>

m—

—— 3

N ——

1090 <Cell N='EndTrigger' V='2' F='_XFTRIGGER (Sheet.13!EventXFMod) '/>
1091 <Cell N='TxtPinX' V='0.6264626868346563"'/>
{1092 <Cell N='TxtPinY' v='0'/>

1093 <Cell N='ConFixedCode' V='6'/>

1094 KEeT1 N='LineWeight' v='0.01388888888888889' /3
1095 ® <Section N='Property'>

1110 E <Section N='Geometry' IX='0'> |
(3qaa E <Row T='MoveTo' IX='l'>

1112 <Cell N='X' Vv='0"'/>

|1113 <Cell N='Y' v='0'/>

1114 </Row>

atalaliss =] <Row T='LineTo' IX='2'>

1116 <Cell N='X' V='0.949251518406155'/>
1337 <Cell N='¥Y' ¥='0'/>

1118 </Row>

) =] <Row T='LineTo' IX='3'>

1120 <Cell N='X' V='0.949251518406155"'/>
|1121 <Cell N='Y' Vv='-0.3036738552631579"'/>
1122 r </Row>

1123 <Row T='LineTo' IX='4' Del='1'/>

1124 </section>

1125 | </shape>

<Shape ID—'39' NameU='Simio.Server.84' Name='Simio. Server 84"
— T e O\ ————ET 4 5 £ (0 0 Dot ™o —

1126 E

———

Type='Group' Master='84'>
e

— e

You can see in the diagram below that these match to the points where the connector Is glued to the

Source and Sever.

|
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SourceServerSink.vsdx /
. 1} Loala Lot
=
g;_____;_fﬂ—_/‘ ~ '—/x—"—”“‘-j% e — ™ ‘

And in the geometry, you can see that the movements are in relative coordinates, starting at 0,0 and
them moving horizontally (X) about 0.949 units to the right and them moving down about -.303 units.
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Appendix - Open Packaging Convention (OPC)

The Open Package Convention defines a standard way to store many types of data in a single container.
According to Wikipedia:

The Open Packaging Conventions is a container-file technology initially created by
Microsoft to store a combination of XML and non-XML files that together form a
single entity such as an Open XML Paper Specification document. OPC-based file
formats combine the advantages of leaving the independent file entities embedded in
the document intact and resulting in much smaller files compared to normal use of
XML.

Microsoft Office uses this convention for several product, including Visio (from Visio2013 forward).
Microsoft provides OPC package operations via APl found in System.|O.Packaging.
You access (Open) a package like this:

35 // Get tne visio file from the location.
36 FileInfo[] fileInfos = dirInfo.GetFiles(fileName);

37 - if (fileInfos.Count() > 9)

38 {

39 FileInfo fileInfo = fileInfos[@];

40 string filePathName = fileInfo.FullName; \

11 // Open the Visio file as a package with

12 ---~“‘~1; // read/write file access. !

43 visioPackage = Package.Open(

a4 filePathName,

45 F ilv"udr.Open, J

46 FileAcc ma.Readwrite); 1)
} f

48 // Return the Visio file as a package.

49 return visioPackage; ;

ad ——— ‘,2—'*"** ™ B

And then get its Parts like this:
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// Open the Visio file in a Package object.
I3U-M(Package visioPackage = OpenPackage("DrawingSample.vsdx", Environment.SpecialFolder.MyDocuments))}
{

PackagePartCollection packageParts = visioPackage.GetParts(); """
foreach (PackagePart part in packageParts)

{
var pl = part;
XDocument pageXML = GetXMLFromPart(part);
if (pageXML == null)
continue;

T —T e et e ™ et ™

You can get data from a ‘Part’” as shown here to get an XDocument

private static XDocument GetXMLFromPart(PackagePart packagePart)
{

try

{
XDocument partXml = null;
// Open the packagePart as a stream and then
// open the stream in an XDocument object.
Stream partStream = packagePart.GetStream();
partXml = XDocument.Load(partStream);
return partXml;

}
catch (Exception ex)
1
return null;
}

More examples can be found in the Appendices specific to Office products such as Excel and Visio.
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Appendix — Simio Diagram Exchange (SDX)

The Simio Diagram Exchange (SDX) is a standard format that drawings from external packages can be
converted to so that Simio can use them.

It consists of four tables:

1. Properties (meta-data that helps Simio interpret the other three tables)

2. Objects — The objects that Simio must convert. For example Intelligent object for the Facility
View.

3. Links — The connectors that connect the Objects. Each link references two objects. For example,
Path, TImePath, etc in the Facility View.

4. Vertices — The geometry of the Links. Each vertex references. Each vertex references a Link and
are an ordered set.

The default view for Simio is looking ‘down’ from up on the Y axis. The view is isometric so that it looks
like a regular X,Y diagram (except that it is X,Z). It is the “right-handed” coordinate system.

All coordinates use Simio conventions:
When looking ‘down from above’:

The origin is at the upper left

The horizontal axis is the X axis

The vertical axis is the Z axis

The Y axis is coming toward you (increments ‘up’ from the origin).

PwnNPR

The nomenclature for ‘Size’ is:

e Width is along the X axis
e Lengthis along the Y axis (‘Depth’)
e Height is along the Z axis
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Appendix — Visio Open Package Convention Document

This Appendix explains how Visio employs the Open Document Convention (OPC) file to implement its
.VSDX files. The OPC structure is

1. Folder rels
a. File.rels
2. Folder docProps
a. File app.xml
b. File core.xml
c. File custom.xml
3. Folder visio
a. Folder _rels
Folder masters — Contains masters.xml and master#.xml
Folder media
Folder pages — Contains pages.xml and page#.xml
Folder themes — Contains files theme#.xml
File document.xml
File windows.xml — Contains Stencil references

@m0 oo T

Microsoft has extensive documentation about this format here:

https://docs.microsoft.com/en-us/office/client-developer/visio/introduction-to-the-visio-file-
formatvsdx

Visio Components and Terminology

We are interested in extracting information from the Visio parts so that we can give enough information
to the Simio API to build the Simio SDX DataSet (in XML format). Included in the SDX release is a sample
builder (SDX Harness) that reads Visio diagrams and converts any selected Visio Page into a SDX DataSet.

This SDX DataSet can them be included in to your Simio project using the VisioAddIn2018.

Stencils and Pages

Stencils
Stencils contain Masters (or Master Shapes, if you prefer), and Masters are templates used to build
Shapes on a Page.
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Embedded in the file is data that is used to determine how Simio can use each Shape. Each Shape can
have user-defined data (properties) associated with it. This information is stored in a Section called
Shape-Data.
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Pages

And here are some examples for getting items from the XDocument:

private static IEnumerable<XElement> GetXElementsByName( XDocument packagePart, string elementType)
{
// Construct a LINQ query that selects elements by their element type.
IEnumerable<XElement> elements =
from element in packagePart.Descendants() “r____———-""_
where element.Name.lLocalName == elementType
select element;
// Return the selected elements to the calling code.
return elements.DefaultIfEmpty(null);

private static XElement GetXElementByAttribute(IEnumerable<XElement> elements,
string attributeName, string attributeValue)
{
if (lelements.Any())
return null;

// Construct a LINQ query that selects elements from a group

// of elements by the value of a specific attribute.

IEnumerable<XElement> selectedElements = /
from el in elements
where el?.Attribute(attributeName)?.Value == attributeValue
select el;

// If there aren't any elements of the specified type

// with the specified attribute value in the document,

// return null to the calling code.

return selectedElements?.DefaultIfEmpty(null).FirstOrDefault();

The structure of a file can be viewed from File Explorer by changing the extension to “.zip”, and then
examining the file structure:
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nazure) > SimioCloud > Source > VisioHelpers > SampleFiles > DrawingSample - Copy.vsdx > visio

A~

G Name Date modified
_rels 6/13/2018 3:13 PM
masters 6/13/2018 3:13 PM
media 6/13/2018 3:13 PM
pages / 6/13/2018 3:13 PM
theme 6/13/2018 3:13 PM

| 7 documentxml

| 7 windowsxml

Type Size

File folder
File folder
File folder
File folder
File folder
XML Document 77KB
XML Document 6 KB
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The Document. XML
The document describes the overall document settings, FaceNames (e.g. Calibri), StyleSheets, and the
DocumentSheet.

(=4 documentami £3 |Mlpaged xmi 3| Ml rets | M page i o) lmasieriami ) mmmasiens e 13| Wil 3]
1 <?xml version='1.0' encoding='utf£-8' 2>
2 E<VisioDocument xmlns="http://schemas.microsoft.com/office/visio/2012/main’ :
3 H <DocumentSettings TopPage='6' DefaultTextStyle='3' DefaultLineStyle='3' DefaultFillStyle='3"' |
4 <GlueSettings>8</GlueSettings>
5 <SnapSettings>98615</SnapSettings>
3 <SnapExtensions>34</SnapExtensions>
7 <SnapAngles/>
8 <DynamicGridEnabled>1</DynamicGridEnabled>
9 <ProtectStyles>0</ProtectStyles>
10 <ProtectShapes>0</ProtectShapes>
11 <ProtectMasters>0</ProtectMasters>
12 <ProtectBkgnds>0</ProtectBkgnds>
13 </DocumentSettings>
14 ® <Colors>
60 H <FaceNames>
m 61 <FaceName NameU='Calibri' UnicodeRanges='-536859905 -1073732485 9 0' CharSets='536871423 0
‘ 62 </FaceNames>
63 <StyleSheets>
64 <StyleSheet ID='0' NameU='No Style' IsCustomNameU='l' Name='No Style' IsCustomName='l'> ]
379 <StyleSheet ID='l' NameU='Text Only' IsCustomNameU='l' Name='Text Only' IsCustomName='l'
445 <StyleSheet ID='2' NameU='None' IsCustomNameU='l' Name='None' IsCustomName='l' LineStyle='
495 <StyleSheet ID='3' NameU='Normal' IsCustomNameU='l' Name='Normal' IsCustomName='l' LineSty
| 510 <StyleSheet ID='4' NameU='Guide' IsCustomNameU='l' Name='Guide' IsCustomName='l' LineStyle
619 <StyleSheet ID='6' NameU='Theme' IsCustomNameU='l' Name='Theme' IsCustomName='l' LineStyl
829 <StyleSheet ID='7' NameU='Connector' IsCustomNameU='l' Name='Connector' IsCustomName='l' D)
1001 <StyleSheet ID='8' NameU='Callout' IsCustomNameU='l' Name='Callout' IsCustomName='l' Line
1163 <StyleSheet ID='9' NameU='Net Normal' IsCustomNameU='l' Name='Net Normal' IsCustomName='l]}
\1325 <StyleSheet ID='10' NameU='PC Top' IsCustomNameU='l' Name='PC Top' IsCustomName='1l' LineSt
1515 <StyleSheet ID='1ll' NameU='PC Front' IsCustomNameU='l' Name='PC Front' IsCustomName='1l' Li)
1705 <StyleSheet ID='12' NameU='PC Outline' IsCustomNameU='l' Name='PC Outline' IsCustomName='1‘
1850 <StyleSheet ID='13' NameU='Flow Normal' IsCustomNameU='l' Name='Flow Normal' IsCustomName=
12012 </styleSheets>
2013 <DocumentSheet NameU='TheDoc' IsCustomNameU='l' Name='TheDoc' IsCustomName='l' LineStyle='0' F
2014 <Cell N='OutputFormat' v='0'/>
2015 <Cell N='LockPreview' V='0'/>
2016 <Cell N='AddMarkup' V='0'/>
2017 <Cell N='ViewMarkup' V='0'/>
2018 <Cell N='DocLockReplace' V='0' U='BOOL'/>
2019 <Cell N='NoCoauth' V='0' U='BOOL'/>
2020 <Cell N='DocLockDuplicatePage' V='0' U='BOOL'/>
2021 <Cell N='PreviewQuality' v='0'/>

| <
lextensible Markup Language file

Ln:124 Col:40 Sel:9]1

189,183 lines:2,035
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The Windows.XML

This file describes the Visio Windows, which include child-windows such as Stencils. As seen, each
‘Stencil’ window references a “.vssx” file. These are also OPC files, but differ from the “.vsdx” files in that
they have no pages (no page{n}.xml files under the pages folder).

When you create your own stencils, they appear as “.vssx” extensioned files under “My Shapes”, which
is under your user’s Document folder.

Emaster71.xml B3 Emasters.xml X Epage&xml X | Epages.xml \Blndccument,xml m (

7 <ShowGuides>1</ShowGuides> \
8 <ShowConnectionPoints>1</ShowConnectionPoints> |
9 <GlueSettings>8</GlueSettings>
10 <SnapSettings>35</SnapSettings>
11 <SnapExtensions>34</SnapExtensions> ﬁ
12 <SnapAngles/> )
13 <DynamicGridEnabled>0</DynamicGridEnabled> l
14 <TabSplitterPos>0.5</TabSplitterPos> (
15 </Window> /
16 ID='1' WindowType='Stencil' WindowState='1025' WindowLeft='0' WindowTop='-10' WindowWidth='535"
17 & WindowHeight='811' Document='C:\Users\dan_h\Documents\My Shapes\SimioFacility.vssx' ParentWindow='0'%
18 <StencilGroup>10</StencilGroup>
1) <StencilGroupPos>1</StencilGroupPos> \\\\\\\\ )
20 </Window> )
21 ® <Window ID='2' WindowType='Stencil' WindowState='1025' WindowLeft='0' WindowTop='-10' WindowWidth='535"' W)
22 <StencilGroup>10</StencilGroup>
23 <StencilGroupPcs>2</StencilGroupPos> |
24 </Window> )
25 <Window ID='3' WindowType='Stencil' WindowState='1025' WindowLeft='0' WindowTop='-10' WindowWidth='535' W
26 <StencilGroup>10</StencilGroup> )
27 <StencilGroupPos>3</StencilGroupPos> \
28t </Window> e R

Figure 11 - Windows.xml File, Showing Stencils
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Pages Folder

Under the Pages folder are pages.xml and page{n}.xml files. Pages is a directory of all the page files. The
individual page{n}.xml files in the pages folder is the motherload: it contains the drawings, and
correspond to the Page tables in the Visio application.

re) > SimioCloud > Source > VisioHelpers > SampleFiles > DrawingSample - Copy.vsdx > visio > pages /

Name Date modified Type Size
_rels 6/13/2018 3:13 PM File folder

& pagelxml XML File 36 KB
& page2xml XML File 42KB /
& page3xml XML File 43KB ‘
&l pagedxml XML File 66 KB /
& pagesxml XML File 8KB :

|
|

—— T s g™ T e e I ™ e ﬂ‘

As mentioned, the pages.xml file contains a reference to all the individual ‘page{n} files:

B i e R U e e Tl )| P e Gl Y [ | 0[S e [ S <O

imas(er71.xml X masters.xml x| Hpage&xml X/ pages.xml B‘

1 <?xml version='1.0' encoding='utf-8' ?> )

{

2 E<Pages xmlns="' : o offi isi in' xmlns:r='http://schemas.openxmlformats.oxri
3 g <Page ID='0' NameU='Page-1' Name='Page-1' ViewScale='6' ViewCenterX='2.3845486111111"' ViewCenterY='4.349
4 B <PageSheet LineStyle='0' FillStyle='0' TextStyle='0'>
15 <Rel r:id='rIdl'/> {
6N - </Page>
77 & <Page ID='4' NameU='Page-2' Name='Page-2' ViewScale='0.67' ViewCenterX='6.9187497938052"' \/iewCenterYz'Aﬂx.lJ
78 © <PageSheet LineStyle='0' FillStyle='0' TextStyle='0'>
14 <Rel r:id='rId2'/>
15 </Page>
16 & <Page ID='7' NameU='Page-3' Name='Page-3' ViewScale='2' ViewCenterX='3.7734375' ViewCenterY="4. 611979166(
17 ® <PageSheet LineStyle='0' FillStyle='0' TextStyle='0"'> {
8 <Rel r:id='rId3'/> |
85 | </Page> \

86 '</Pages> (
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Masters Folder
The Masters folder has a structure like pages, with a file (master{n} for each Master shape (from the
Stencil) and a global Masters.xml file:

Ty e — e Nt

- \
{
_h > Documents > SourceServerSink - Copy.vsdx > visio > masters

{
Name ) Date modified Type Size )
& master65.xml XML File 11 KB
& master66.xml XML File 10KB K
& master67.xml XML File 9 KB
&/ master68.xml XML File 18k {
& master69.xml XML File 51 KB /
ﬁ{l master70.xml XML File 16 KB
& master71.xml XML File 4KB )
& master72.xml XML File 11 KB
& master73.xml XML File 10 KB
& master74.xml/ XML File 9KB
ﬁ{/ masters.xml XML File 162 KB >

——— e — e — R T — e TN e e
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Examining a Simple Page

It is instructive to examine a single simple page.

S h z 30 33 40 50 55 > v - s 85 100
apes %
Search shapes > 0D 3 ‘4‘
More Shapes » =
Quick Shapes Master Shape for
[=]
SimioFacility 3 " Server I
g / __.----"/..' /
Drop Quick Shapes here o ///,
i Path Shape
«#- Simio.Server - - y |
Capacity-constrained processing. Either & | /
i k-based. |/
time or task-base - ; Page Shape for
WEb-  Simio.Source = ’.':' Server /
Generates Entities f

245

Source p o

240

95 Simio.Sink
Destroys Entities

235

| Simio.path
Drag and drop onto the drawing page.

230

225

«w{ Simio.Separator
Separates parent-children (batched)
entity into parent and child entities

220

215

Simio.Connector
Direct zero-distance travel

210

¥ Simio.Combiner
____Combine pagent and ghild.entities.intam S — | - _— | o ] =

Figure 12 - A Simple Page

On the left is the Stencil (SimioFacility in this case). Each Shape in the Stencil is a Master. (as mentioned
above, the Stencil itself — if custom —is found under User > Documents > MyShapes as a .VSSX file).

Each Shape in the diagram area is constructed from each “Master” shape from the Stencil. Each Master
shape can be found by going to the “visio > masters” folder within the VSDX file and looking locating its
master{n}.XML file (e.g. master23.xml)

The Shapes on the diagram Page are found within the folder “visio > pages” inside a page file (e.g.
pagel.XML).
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Let’s look at the Server’s Shape first. Within pagel.xml we find the following Shape section.

</Snape>
<Shape ID='181"' Na J='Simio.Server.39' Name='Simio.Server.39' Type='Group ' |
4 |

T <Cell '2.625'/>

<Cell ' v='5.031250005029142"'/> |
———————n<Cell Width' v='0.75"'/> {

<Cell Height' v='0.4375000100582822"'/>

<Cell N='LocPinX' V='0.375' F='Inh'/> |

<Cell N='LocPinY' V='0.2187500050291411"' F='Inh'/>

<Shapes> |
<Shape ID='182" 'Triangle.l0' Name='Triangle.l1l0' /
<Shape ID='183' N J='Rectangle.9' Name='Rectangle.9' {

</shapes>

</shape>
38 B //gshgpe L;;'lij'\Na:ﬂTijiwiglgon?tiggz' Hzrii;Siqiekgon?sgteiiﬂj /;Sh:gsL Hi;;ﬁrﬁLZSL} __

In this case the user had resized the Simio.Server Shape, so the Width and Height properties (Cells) exist
for the Shape. But they would be missing if they had not, since Visio efficiently doesn’t bother since the
default size is stored in the Master. In which case, we would have noted our Master ID (39) and opened
the visio > master > masters.xml file and first located the Master with ID ‘39’.

v/th/Iln\.::n_.‘:I/nqxu, AR g St d it Lo v o 0T 7P e 0 1 T e T

BRE | "</Master><Mastes
mmeMommngqmmmmmmu AAAAAAARY
WMMWIWIWACMMIMAWMGWBM//\'D/Am/w
D/AP//AAD///SAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAARAAR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADAAAAAAAAAAAAAAAAAAAACIAAAAAA
AAAAAAAAAACACAg2gwgAAAAAAAAAAAAAAT I INNOIGAAAAAAAAAAACAAICIhjaACAAAAAAAAAAACAA
AciIjAAAAAAAAAAAAAAAAAKIGAAAAAAAAAAAAAAAAAAAWAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAARAAAAAAAAARAARAA

ARRD/////1117177717777117711777111171711171771777771177777717711111117€/111z/
//+0F///4nP//3QG//+8D////8////3/// I11111111111111171111111117717
/111111111111111111/w==</Icon><Rre ></Master></Masters>

— e e — e p—— et e el —— —

Figure 13 - Finding the Master file from the Shape

Note: the large encoded string is the icon used in the stencil.

Once we have located the Master, we can get the “Reference” ID of the Master the Reference ID (r:Id)
which has the value rld35. And finally, we can parse this to get ‘35" and then grab the Master35.xml file,
to get the size dimensions (or any other Master default).

='Simio.Server.39' Name='Simio.Server.39' Promj
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indows xmi 3| [l page4 xmi L3 mt sheetl xmi £3| [ shee2 xmi (3| [l sharedStings xmi £3| Bl core xmi 13| @ appxmi £3) B mastersxmi £3| B page1xml £3 [ master3s xmi B3
<?xml version='1.0' encoding='utf-8' ?>

<MasterContents xmlns='http://schemas.microsoft.com/office/visio/2012/main' xmlns:r='http://schemas.op
<Shapes> 1
<Shape 1D=' NameU='Simio.Server.125' Name='Simio.Server.125' Type='Group' LineStyle='3"' Elly

<Cell N='PinX '0.343749937135728' />

<Cell N='PinY' Vv='0.1718749731779095'/>

T <Cell N='Width' V='0.687499874271456'/>

———————p <Cell N='Height' V='0.3437499463558184"'/>

5
<Cell N='LocPinX' V='0.343749937135728' F='Width*0.5'/>
<Cell N='LocPinY' V='0.1718749731779092' F='Height*0.5'/> |
<Cell N='Angle' V='0'/>
<Cell N='FlipX' v='0'/> ‘
<Cell N='FlipY¥' v='0'/> {
<Cell N='ResizeMode' V='0'/>
<Cell N='ColorSchemeIndex' V='5%"'/>
<Cell N='EffectSchemeIndex' V='59'/>
<Cell N='ConnectorSchemelndex' V='59'/>
<Cell N='FontSchemelndex' V='59'/>
<Cell N='ThemeIndex' V='59'/> (
<Cell N='QuickStyleVariation' V='2'/>
<Cell N='ObjType' V='8"'/>
<Shapes>
<Shape ID='6' NameU='Triangle.l0' Name='Triangle.l0' Type='Shape' LineStyle='3' FillsSt
<Cell N='PinX' 0.3587889130615479' F='Sheet.5!Width*0.52187487807435'/>
<Cell N='PinY' 0.1826170942047704' F='Sheet.S5!Height*0.53124981150031'/>
<Cell N='Width' V='0.1933593463618294' F='Sheet.S5!Height*0.56250000447035"'/> |
- . e ] ettt g gh i lemti ] A3MR1 0000252 | ittt S ML * ) 2ARBBANNRAIEOLLS e

Again, only the contents of the Shape that differ from the Master are duplicated. And this is important
because if — for example - we want to get the location and the size to pass them on to Simio,
information like the location will always be in the Page Shape, but the size will only be in the Page file if
the size was changed. If it hasn’t changed, then we must go to the Master to fetch it.

To repeat, the procedure to find the Master is:

1. Find the Shape from the correct Pages folder.

2. Get the Master ID
Look in the Master.xml file in the Masters folder and find the r:id Attribute from the Rel Element
(for example <Rel r:id="rld65” />

4. Get the id number after the ‘rid’ (for example 65)

5. Use this Rel id and find the Master{nn}.xml file (for example Master65.xml)

6. This is the Master that the Shape used.

7. If the Shape did not have a Property with a Label Simio.ObjectType, then the Master should

have.

Connector Shapes

Let’s now look at the Visio connectors, which become Simio Links. Connectors are also Visio Shapes, but
have a special section at the end of each Page{n}.xml file with the element ‘Connects’. Nested within
Connects are a series of ‘Connect’ elements, each with a ‘FromSheet’ and ‘ToSheet’.
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Each connecting Shape has special Cell elements called BeginX, BeginY and EndX, EndY. Visio arbitrarily

uses the BeginX and EndX in the Connect section, since to know the ‘X’ allows the selection of the ‘Y’
from the Shape section.

?xml version='1.0' encoding='utf-8' ?>

Wlm;ll:ll

[

2 <PageContents xmlns=' ‘ ' xmlns:r="'
3 E <Shapes>
4 E <Shape ID='8' NameU='Simio.Server.7' Name='Simio.Server.7' Type='Group' Master='7'>
5 <Cell N='PinX' V='4.812500101327902'/>
6 <Cell N='PinY' V='3.625000095367432'/> | Center of Grouped Rectangle:
7 8 <Shapes>
8 <Shape ID='9) NameU='Rectangle' IsCustomNameU='l' Name='Rectangle' IsCustomName='l' Type='Shape' Mas
S <Shape ID='1l NameU='Triangle' IsCustomNameU='l' Name='Triangle' IsCustomName='l' Type='Shape' Maste
10 </Shapes>
11 </Shape> Master 7"
12 & <Shape ID='18' NameU='S .Sink' Name='Simio.Sink' Type='Group' Master='10'>
26 ® <Shape ID='24' NameU='Simio\Source' Name='Simio.Source' Type='Group' Master='13'>
36 @ <Shape ID='28' NameU='Curve dpnnect 1' Name='Curve connect 1' Type='Shape' Master='15'>
95 B8 <Shape ID='30' NameU='Simio.BeXierConnector' Name='Simio.BezierConnector' Type='Shape' Master='17'>
96 <Cell N=APinX' V='5.992187633365398' F='Inh'/>
97 <Cell N=1PinY' v='3.171875072%70634' F='Inh'/>
8 <Cell N='Width' v='1.531329796299943' F='Inh'/> The noa-acraw ead I
39 <Cell N='RocPinX' V='0.7656648984499716' F='Inh'/>
00 <Cell N='Hngle' V='-0.6332973808525292' F='Iph-
01 <Cell N: g AR (PNT (Sheet.9!Connections.X2,Sheet.9!Connections.¥Y2))'/>
02 <Cell N F='PAR (PNT (Sheet.9!Connections.X2,Sheet.9!Connections.Y2)) '/>
23 <Cell N 'PAR (PNT (Sheet.19!Connections.X4,Sheet.19!Connections.Y4)) ' />
04 <Cell N .718750049173835' F=\PAR (PNT (Sheet.19!Connections.X4,6Sheet.19!Connections.Y4))'/>
05 <Cell N Vie=2117>
06 <Cell N
37 <Cell N
08 <Cell N= .7656648981499716"' =" gt
09 <Cell N= .6332973808525292"' F="Inh'/>
10 @ <Section N=
19 & <Section N='
0 r </Shape>
31 </shapes>
32 d <Connects>
33 <Connect FromSheet=|28' FromCel)\='EndX' FromPart='12' ToShedt='8' ToCell='PinX' ToPart='3'/>
34 <Connect FromSheet=428' FromCellX'BeginX' FromPart='9' ToShee{='24' ToCell='PinX' ToPart='3'/>
35 <Connect FromSheet= FromCell= FromPart='12"' ToSheet=\19' ToCell='Connections.X4' ToPart='103'/>
36 <Connect FromSheet= FromCel romPart='9"' ToSheet o ToCell='Connections.X2' ToPart='101'/>
7 F </Connects>

8 </PageContents>

e ——
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Example: The “Source” Shape

The Source is one of the simplest Shapes:

[ Trnangle ]

Connector
Clrcle
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If we look at a “Source” Shape in the Pagel. XML file, we can see that it has an ID of “1”, a Name of
“Simio.Source.14” and reference to Master14, which is defined in the Masters.xml file:

AsimioDataSetam! | @mestersml £ Hpage! xmi £3 | masters x| J
1 <?xml version='1.0' encoding='utf-8' ?>
2 <PageContents xmlns='http://schemas.microsoft.com/office/visio/2012/main' xmlns:r='
3 E <Shapes>
| 4 & <Shape ID='l' NameU='Simio.Source.l4' Name='Simio.Source.l4' Type='Group' Master='14'>
5 <Cell N='PinX' V='1.574803204377433'/>
6 <Cell N='PinY' V='9.468142861999343'/>
7 <Cell N='Width' v='0.5535871723643007'/>
8 <Cell N='Height' V='0.1582031290776834'/>

I 9 <Cell N='LocPinX' V='0.2767935861821503' F='Width*0.5'/>
10 <Cell N='LocPinY' V='0.07910156453884169' F='Height*0.5'/>
11 <Cell N='Angle' V='0'/>
12 <Cell N='FlipX' V='g';> MasterShape Refers to the ID within the
13 <Cell N='FlipY' v='0'/>
14 <Cell N='ResizeMode' V='0'/> MaSter{n}'xml file
15 <Cell N='ObjType' V='8'/> —

N SShapes> _{ The Group in Master ]
N <Shape ID='2' Type='Group' (Mastershape='10" —
18 <Cell N='PinX' V='0.276793%86382156

F='Sheet.1l!Width*0.5'/>

19 <Cell N='PinY' V='0.079101564538842' F='Sheet.l!Height*0.5'/>

20 <Cell N='Width' v='0.5535871723643007' F='Sheet.l!Width*1'/>

21 <Cell N='Height' V='0.1582031290776828' F='Sheet.l!Height*1l'/>

22 g <Shapes> _i7

23 o <Shape ID='3' Type='smpo === Truncated Ellipse ]
24 <Cell N='LayerMember' V="0

25 </Shape> .

= <Shape 4" Type Circle (node) ]
27 </shapes>

28 | </Shape> R | Triangle )
29 © <Shape ID='S' Type=‘Shapo' —

30 <Cell N='PinX' V='0.4267578 ='Sheet.1l!Width*0.77089541413572"' />

31 <Cell N='PinY' V='0.078125' F='Sheet.l!Height*0.49382714776544'/>

32 <Cell N='Width' V='0.06640625' F='Sheet.l!Width+*0.11995626581517"'/>

33 <Cell N='Height' V='0.09375' F='Sheet.l!Height*0.59259257731853'/>

34 </Shape>

350 [ </Shapes>

36 | </shape>

37 @ <Shape ID='6' NameU='Simio.Sink.l1l5' Name='Simio.Sink.1l5' T ' Master='15'>

Figure 14 - The 'Source' Shape within the Pagel.xml file




» Simio
Forward Thinking

This Master with an ID of 14 in Masters.xml then references the file Master6.xml (look at the Rel
Element at the bottom) by specifying <Rel r:id="rId6’ />:

e [ T e

256 <Rel r:id='xIdS5'/>

257 | </Maste

258 E ameus-simio.Souxo..]." Name='Simio.Source.14' Prompt='Generates Entit
259 H <Pag ~ LineStyle='0"' FillStyle='0' TextStyle='0'>
260 <Cell N='PageWidth' V='0.4218750108738205"'/>

261 <Cell N='PageHeight' Vv='0.1582031290776831'/>

262 <Cell N='ShdwOffsetX' v='0.125'/>

263 <Cell N='ShdwOffsetY' V='-0.125'/>

(264 <Cell N='PageScale' V='l' U='IN_F'/>

265 <Cell N='DrawingScale' V='l' U='IN_F'/>

266 <Cell N='DrawingSizeType' V='4'/>

267 <Cell N='DrawingScaleType' V='0'/>

268 <Cell N='InhibitSnap' Vv='0'/>

269 <Cell N='PageLockReplace' V='0' U='BOOL'/>

270 <Cell N='PageLockDuplicate' V='0' U='BOOL'/>

271 <Cell N='UIVisibility' v='0'/>

272 <Cell N='ShdwType' V='0"'/>

273 <Cell N='ShdwObliqueAngle' V='0'/>

274 <Cell N='ShdwScaleFactor' v='1'/>

275 <Cell N='DrawingResizeType' V='1"'/>

276 g <Section N='Layer'>

277 <Row IX='0'>

278 <Cell N='Name' V='Flowchart'/>

279 <Cell N='Colox' V='255'/>

280 <Cell N='Status' v='0'/>

281 <Cell N='Visible' V='1"'/>

282 <Cell N='Print' v='1'/>

283 <Cell N='Active' V='0'/>

|284 <Cell N='Lock' V='0'/>

285 <Cell N='Snap' V='1'/>

286 <Cell N='Glue' V='1'/>

287 <Cell N='NameUniv' V='Flowchart'/>

288 <Cell N='ColoxTrans' V='0'/>

289 | </Row>

290 </Section>

291 </PageSheet>

l202 & <Tcon> L m——— Look for Master6.xml )
307 <Rel r:Q\-::gf;iz’) \ )
308

e ——

Figure 15 - The 'Source' Master within Masters.xml
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And Master6.xml contains all the template characteristics of this Master Shape. Remember that the

Shape (with ID of ‘1’) that referenced this (see above) had sub-Shape Elements with MasterShape
attributes that referenced these shapes in this Master6.xml file.

BsmioD E=E 1| Bpagei sl £ Emastersmi B3
1 <?xml version='1l.0' encoding='utf-8' ?>
2 E(Mastercontents xmlns="' H ' xmlns:r='
(S <Shapes>
4 |E <Shape ID='10' Type='Group' LineStyle='3' FillStyle='3' TextStyle='3'>
5 <Cell N='PinX' V='0.2035513986821503'/>
6 <Cell N='PinY' V='0.07910156453884198"'/>
7 <Cell N='Width' V='0.5535871723643007"'/>
| 8 <Cell N='Height' Vv='0.1582031290776828'/>
9 <Cell N='LocPinX' V='0.2767935861821503' F='Width*0.5'/>
10 <Cell N='LocPinY' V='0.0791015645388414' F='Height*0.5'/>
11 <Cell N='Angle' V='0'/>
12 <Cell N='FlipX' v='0'/>
13 <Cell N='FlipY' v='0'/> 5
(14 <Cell N='ResizeModn' V='0'/> | The truncated ellipse (collapse; not shown) ]
15 <Cell N='QuickStyleVariation' V='2'/> = I
16 <Cell N='ObjType' V='8'/> B T \
17 © <Shapes> _::_‘__-,.—-‘—"'_’ /
18 ® <Shape ID='6""Type='Shape' LineStyle='7' FillStyle='7' TextStyle='7'>
197 & <Shape ID='7' Type='Shape' LineStyle='3' FillStyle='3' TextStyle='3'> \
198 <Cell N='PinX' V='0.5263671875' F='Sheet.10!Width*0.95082981285847"'/>
199 <Cell N='PinY' V='0.0791015645388414' F='Sheet.10!Height*0.5'/>
200 <Cell N='Width' V='0.05443996972860111' F='Sheet.10!Width+*0.098340374283051'/>
201 <Cell N='Height' V='0.04638671994561689' F='Sheet.l0!Height*0.29320987654321'/>
202 <Cell N='LocPinX' V='0.02721998486430055' F='Width*0.5'/>
203 <Cell N='LocPinY' V='0.02319335997280845' r='Height*0.5'/>
204 <Cell N='Angle' V='0'/>
205 <Cell N='FlipX' v='0'/>
206 <Cell N='FlipY' v='0'/>
|.7.07 <Cell N='ResizeMode' V='0'/> The connector
208 <Cell N='ObjType' V='1'/>
209 <Cell N='ShapeShdwShow' V='%;’,//”//
210 ®@ <Section N='Connection'> Va3 ~N
1221 @ <Section N='Geometry' IX='0'>-V—-‘—‘-":'_4, The connector circle J
222 <Cell N='NoFill' v='0"'/> ‘_—\
223 <Cell N='NoLine' V='0'/>
224 <Cell N='NoShow' V='0'/>
225 <Cell N='NoSnap' V='0'/>
(226 <Cell N=' ckDrag' v='0'/>
227 ® <Row €='Ellipse DIx="'1"'>
235 </Section>
236 </Shape>
237 </Shapes>
238 </shape> __,.If Triang|e }
239 B <Shape ID='12' Type='Shape' LineStyle='3' FillStyle='3' TextStyle='3'> \
240 <Cell N='PinX' V='0.353515625'/>
241 <Cell N='Pin¥Y' v='0.078125'/>
242 <Cell N='Width' v='0.06640625'/>
243 <Cell N='Height' v='0.09375'/>
244 <Cell N='LocPinX' V='0.033203125' F='Width*0.5'/>
245 <Cell N='LocPinY' V='0.046875' F='Height*0.5'/>
246 <Cell N='Angle' V='0'/>
247 <Cell N='FlipX' v='0'/>

<Cell N=_

Figure 16 - The 'Source' Master (Master6.xml)
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Appendix — Developer Resources

This appendix lists several resources available to the Developer, including some older interface options.

Videos from http://www.visguy.com

These videos provide an overview of Visio concepts. The outline is below.

e visio-a-flyby-for-developers-Part-1_mid.mp4
e visio-a-flyby-for-developers-Part-2_mid.mp4
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Overview Outline

This outline just hits the tracks, modules and topic videos/lessons so you can quickly grasp the layout of the video series.

Track 1: Create Diagrams With Shapes and Text

Quick Start (5 Steps)
= Welcome to Visio 2016 (article)

= Create and Save (article)

= Format in Visio (article)

= Set Up Your Mobile Apps (article)
= Learn More (article)

\
Intro to Visio (5 videos) /
= What is Visio (video)
= Using Visio Shapes (video)
= Change the Drawing Scale (video)
= Choose the Right View for the Task (video)
= Change Grid Spacing Size (video) \
Create Diagrams (5 videos)
= Create a Diagram from a Template (video)
= Create a Flowchart (video)
= Create an Organizational Chart (video)
= Create a Floor Plan (video)
= Create a Network Diagram (video)
\;
)

Add Shapes and Connectors (6 videos)
= Add and Format Shapes (video)

= Draw lines and Custom Shapes (video)
= Connect Shapes (video)
= Format Connectors (video)
= Measure a Distance in a Diagram (video)
At time of publishing there was a bug here. The video link was incorrect, showing “Organize Shapes in Containers”.

= Show Shape Size or Dimensions (video)

Add Text, Pictures and Tables (5 videos)
= Add Text to Shapes. Diagrams. or Connectors (video)
= Annotate a Diagram (video)
= Add Hyperlinks (video)
= Add Pictures (video)
= Create a Table (video)

These are online. For example: Custom Stencils: https://support.office.com/en-us/article/video-create-
save-and-share-custom-stencils-b08cd9dd-58ee-48f7-889d-606d488c0e05?ui=en-US&rs=en-US&ad=US
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The Drawing Control

The drawing control is an older interface that depends upon OCX and Interop.
References:

There are 3 reference to the GAC:

- .

‘ 4 =W References )
o Analyzers ‘
- AxVisOcx N
=B Microsoft.Office.Interop.Visio /‘
=B Microsoft.Office.Interop.VisOcx |
=B stdole J

o e i b P —— - ——— g

1. The VisOcx is the needed for the drawing control.
2.

Here is code to find the masters in a visio diagram:

Visio Professional

Stencil Developer ) Tell me what you want to do

E E P [ ] icons & Names Icons & Details le 2 Edit ] X [
— . i =N |

|52/ 1cons Only @ Names under Icons Edit ter S - t r
New Stencil New Stencil Open Stencil X - ) Switch Close (
(USunits)  (Metric)  Stencil  Explorer || Names Only fj Drawing Page E roj Windows - Stencil \
{
Stencil View Master Shape Window Close {
@ Sample Office Furniturevssx [.. — O X {

Jrop Quick Shapes here

. Office Chair [’
Drag and drop onto the drawing page. S~ |
The file is .vssx. In here the 3 Masters are shown. /

(’/”—"- s
Desk

Drag and drop onto the drawing page- /
|

Guest Chair
Drag and drop onto the drawing page.
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Y= I

(
294 =] /// <summary>The GetMaster method gets the master by name.</summary> ?
295 /// <param name="drawingControl”>Drawing control with the collection of \
296 /// Visio documents that contain the stencil and masters.</param> #
297 /// <param name="stencilPath">The stencil path\filename.</param> )
298 /// <param name="masterNameU">The universal name of the master.</param> 1
299 i /// <returns>Master object if found. A COMException is thrown if not found.</returns> ‘
300 [cLSCompliant(false)]
1 reference
301 public static Master GetMaster( f
302 AxMicrosoft.O0ffice.Interop.VisOcx.AxDrawingControl drawingControl,
303 string stencilPath, 3
304 = string masterNameU) {—— — e )
£ - I T — s = S For example, the masterNameU might be "Office Chair", which \
) ) . would then return a reference to the Master of that name (using the )

306 // The drawing control object must be valid. L get_ltemU() method.
7 @ i (arawingcontrol — nulD |
308 )
309 // Throw a meaningful error. \
310 throw new ArgumentNullException("drawingControl"); /
314 D} )
312 I (
313 Master = null;
314 r
315 Document targetDocument;
316 Masters targetMasters; (
317
318 targetDocument = OpenStencil(drawingControl, stencilPath); f
319 targetMasters = targetDocument.Masters; ‘
320 hargetMaster = targetMasters.get_ItemU(masterNameU); <3mselapsed )
321 \
322 return(targetMaster); )
323 y

e ——— e e e e e e et e e e e e

Visio Documents

https://msdn.microsoft.com/en-us/library/cc160751.aspx
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{
<
How to: Programmatically (
Create New Visio Documents
How to: Programmatically )
Open Visio Documents (
|
f
How to: Programmatically Close (
Visio Documents )
How to: Programmatically Save \
Visio Documents {
(
How to: Programmatically Print /
Visio Documents f
{

https://msdn.microsoft.com/en-us/library/cc160747.aspx

Working with Visio Shapes

Other Versions «

The topics in this section provide step-by-step procedures and code examples for using the object model of Microsoft Office Visio to work with shapes

in Office projects.

Task Procedure

Add shapes from a stencil to a Visio document. How to: Programmatically Add Shapes to a Visio Document

Copy shapes from one Visio page and paste them in another page. | How to: Programmatically Copy and Paste Shapes in a Visio Document )

Programmatically add Shapes
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To add shapes to a Visio document (

+ With a document active, retrieve the masters from the Documents.Masters collection and drop the shapes on the active document. You can
retrieve a master by using the index or master name.

The following code example creates a blank Visio document, and then opens it with the Basic Shapes stencil docked. The code then retrieves
several shapes and drops them on the active page.

C# VB

this.Application.Documents.Add("");

Visio.Documents visioDocs = this.Application.Documents;
Visio.Document visioStencil = visioDocs.OpenEx("Basic Shapes.vss",
(short)Microsoft.0ffice.Interop.Visio.VisOpenSaveArgs.visOpenDocked); )

Visio.Page visioPage = this.Application.ActivePage;

Visio.Master visioRectMaster = visioStencil.Masters.get_ItemU(@"Rectangle");
Visio.Shape visioRectShape = visioPage.Drop(visioRectMaster, 4.25, 5.5);
visioRectShape.Text = @"Rectangle text.";

Visio.Master visioStarMaster = visioStencil.Masters.get_ItemU(@"Star 7");
Visio.Shape visioStarShape = visioPage.Drop(visioStarMaster, 2.0, 5.5);
visioStarShape.Text = @"Star text."; {

Visio.Master visioHexagonMaster = visioStencil.Masters.get_ItemU(@"Hexagon");
Visio.Shape visioHexagonShape = visioPage.Drop(visioHexagonMaster, 7.0, 5.5);
visioHexagonShape.Text = @"Hexagon text.";

“All of the objects and members in the VBA object model reference correspond to types and members in
the Visio primary interop assembly (PIA). For example, the Document object in the VBA object model
reference corresponds to the Microsoft.Office.Interop.Visio.Document type in the Visio PIA. Although
the VBA object model reference provides code examples for most properties, methods, and events, you
must translate the VBA code in this reference to Visual Basic or Visual C# if you want to use themin a
Visio VSTO Add-in project that you create by using Visual Studio,”

How a program uses automation to control Visio

A program controls Visio by accessing its objects and then using their properties, methods, and events.

Objects represent items you work with in the Visio application, such as documents, drawing pages, shapes, and cells containing formulas.

* Properties are attributes that determine the appearance or behavior of objects. For example, a Shape object has a Name property, which
represents the name of that shape.

« Methods are actions provided by an object. For instance, a program can perform the Add method on a Page object. This is the same as
adding a page to a document by clicking Blank Page on the Insert tab.

Events trigger code or entire programs. For example, an event can programmatically trigger code when a document is opened or trigger a |
program when a shape is double-clicked.

— - - - — - - — — - - P - g
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Appendix — Imported Data Conventions

Objects
e  ObjectClass
e ObjectName
e X)Y,Z (doubles)
e Length, Width, Height (doubles)
e EntityType
e InitialNumberinSystem
e RideOnTransporter
e TransporterName
e PropertyA
e PropertyB
e PropertyC

e LinkClass (e.g. Path)
e LinkName

e FromNode

e ToNode

e Network

e Width, Height

e Type (Bidirectional)
e PropertyA

e PropertyB

e PropertyC

Vertices
LinkName

VertexX
VertexY

VertexZ
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Appendix — Excel OPC Format

Excel in OPC Format:

Excel (after 2007, at least) is all about representing a series of Worksheets, which are —in turn —a series

of sparse matrices.

Like all Microsoft Office Products, Excel employs the Open Package Convention format for storing

information.

For Simio, the Worksheets can be of the following types:

1. Object

2. Links

3. Vertices
Under XL

ure) > SimioCloud > Forums > Downloads > 25X25 Grid Import - Copyxisx > xI »

A~
'

Name

_rels
printerSettings
theme
worksheets

L sharedStrings.xml -—

,
& stylesxml

u’ workbook.xml

B — e SR L ——

Date modified Type
6/14/2018 3:45 PM File folder
6/14/2018 3:45 PM File folder
6/14/2018 3:45 PM File folder
6/14/2018 3:45 PM File folder
XML File
XML File
XML File
- e

Size
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XML File: sharedString

The odd duck here is the sharedStrings. XML, which contains a list of unique string. | guess in Excel many

strings are often repeated, so the developers felt that this would increase efficiency.

Blndows st 3 Bpagetsnt I Bsheeti st 3 Bsheen 3 [ sharedStings ami 83 [Blworkbookmn |

1 k?xml version="1.0" encoding="UTF-8" standalone="yes"?>
2 E<sst xmlns="http://schemas.openxmlformats.org/spreadsheetml/2006/main" count="7280" unigueCount="1855">
o= <si>
4 <t>Object Class</t>
5 </si> Index Q"
6 B <si>
7 <t>Object Name</t>
8 </si>
9 d <si>
10 <t>X</t>
. </si>
| 12 & <si>
13 <t xml:space="preserve">Y </t> ]
14 </si>
1S H <si> )
16 <t>2</t>
17 </si>
18 <si>
19 <t>Length</t>
20 </si>
21 <si>
22 <t>Width</t>
23 </si>
24 © <si>
25 <t>Height</t>
26 </si>
27 & <si>
28 <t>EntityType</t>
29 </si>
30 & <si>
31 <t>InitialNumberInSystem</t>
32 </si>
33 8 <si>
( 34 <t>RideOnTransporter</t>
SO - </si>
36 © <si>
37 <t>TransporterName</t>
8 | </si>
39 © <si> )
40 <t>PropertyA</t>
41 r </si>
42 o <si>
43 <t>PropertyB</t>
44 </si>
45 © <si> Index 15"
46 <t>PropertyC</t>
47 </si>
48 © <si>
49 <t>BasicNode</t>
50 </si>
51 ? <si>
e I I I O e e e I e ——— s gt e ——n,
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WorkBook File
Ties the WorkSheets together:

acows i 3| Elpaged e 3 B shoett i 3| @sheoczamt 3| Ml sharedSings ml &3 Hworbookxmi B | {
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
H<workbook xmlns="http://schemas.openxmlformats.oxg/spreadsheetml/2006/main" xmlns:r="

3 <fileVersion appName="x1l" lastEdited="6" lowestEdited="6" rupBuild="14420"/>
<workbookPr filterPrivacy="1l" defaultThemeVersion="153222"/>
= <bookViews>
6 <workbookView xWindow="0" yWindow="0" windowWidth="25135" windowHeight="12083"/>
7 </bookViews>
3 <sheets>
9 <sheet name="Objectsl" sheetId="1" r:id="rIdl"/> —
) <sheet name="Linksl" sheetId="2" r:id="xId2"/> -
1 <sheet name="Verticesl" sheetId="3" r:id="rId3"/> .
2 [ </sheets>
3 <calcPr calcId="152511"/>
I 8 <extLst>
é <ext uri="{140A7094-0E35-4892-8432-C4D2E57EDEBS5}" xmlns:x15="
5 <x15:workbookPr chartTrackingRefBase="1"/>
7+ </ext>
</extLst>
8 L</workbook>

P I T I

WorkSheets
Under XL is the WorkSheets folder

rure) > SimioCloud > Forums > Downloads > 25X25 Grid Import - Copy.xisx > xI > worksheets

~

Name Date modified Type Size

_rels / 6/14/2018 3:45 PM File folder
& sheetlxml / XML File 118KB
& sheet2xml XML File 253KB
&l sheet3xml — XML File 2k8

The Excel has three Worksheets: Objects, Links, and Vertices

Each type of worksheet has the Property names in the first row, and then “records” for the remaining.
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The first column (field) must always contain a value.

25X 25 Grid Importxisx - Excel

Page Layout Formulas Data Review View Add-ins Help Team £ Tell me what you warj
wOa
- = p— General v /
0 & Calibri L I S\ = = E=u ¥ ab) d \
Past B - $- % ’ /
gSe — = = = 3= =
c = B I U-MH-S- A- = = = € = 9 «
Clipboard 7] Font (] Alignment ] Number (] {
K15 v | f /
4 A | B |c|pJE| F |6 | H | 1 | J K L | M | N o | P
1 Object Class Object Name X Y  Z Length Width Height EntityType InitialNumb y RideO:x terName PropertyA PropertyB PropertyC
2 |BasicNode Node0_0 00 O
3 |BasicNode Node0_5 0/0 S
@BasicNodengde0 10 0 0 10
5 |BasicNode Nodel_ e.0 15
6 |BasicNode Node0_20 00 20 = a!
7 |BasicNode Node0_25 00 25 Type's", IDis™" 15" |
8 |BasicNode Node0_30 00 30 - |
9 |BasicNode Node0_35 00 35
10 |RasicNode Noded 40 p.0 40 /
Objects1 | Links1 | Vertices1 | @& i |
Ready fj \
——? T —  —— o N —— “_’-—&— e e —
74 © <row r="2" spans="1:15" xl4ac:dyDescent="0.3">
75 & <c r="A2" p /
7€ <v>15</V \
77 || </c> /
78 B <c r="B2" t="g"> ‘
|
79 <v>16</v>
</c> Both haxe string "BasicNede"
311 <c r="C2"> which has ID 15
2 <v>0</v>
B3 </c> k
84 © <c r="D2"> \
85 <v>0</v>
€ </c>
37 & <c r="E2">
] <v>0</v>
</c>
) </row>
31 <row r="3" spans="1:15/ nt="0.3">
92 <c r="A3"
93 <v>15<
14 </c> This has no t='s". saitis
)5 <c r="B3" @ - a regular hitecal
96 <v>17</¥V
97 + </c>
98 H <c y="C3">
39 <v>0</v>
0 </c> \
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Appendix — Simio Model

The Simio Model is stored in its own file, which is similar to an OPC structure (but as of this writing does
*not* conform to the OPC standard).

Objects contain the Simio objects. Within Objects are Simio Intelligent objects. In the example below,
there is a Fixed object of Type “Source”, which contains a Node of type “TransferNode”.

ndons st | @t 3 Bt s 3 @tesons ) @ovressongs s 3 B £ 402001 2be 4554 0465785 704om 3| \
1 <Fragment>
2 <PropertyDefinitions>
3 <Categories>
21 <Overrides> /
i8 </PropertyDefinitions>
49 <states />
S0 <Events />
51 <UsedObjects>
52 <UsedObject Name="ModelEntity" />
53 <UsedObject Name="TransferNode" />
54 </UsedObjects>
S5 <Processes />
56 <Objects>
57 <Entity Name="DefaultEntity" Type="ModelEntity" Location="0 0 0" YawDeg="90" Size="0.5 0.5 0.25
58 <Properties>
68 <Graphics Hidden="True" />
69 </Entity>
70 <Fixed Name="Seattle_WA" Type="Source" Location="-27.3294525146484 0 -12.603572845459" vawDeg="
71 <AssociatedNodes>
72 <Node Name="Output@Seattle WA" Type="TransferNode" Location="-26.0794525146484 0 -12.603572
73 <Properties>
86 <Graphics ExternallyVisible="True" />
87 </Node>
88 </AssociatedNodes>
89 <Properties>
03 <Graphics ExternallyVisible="True">
18 </Fixed>
19 <Fixed Name="KeyWest_ FL" Type="Sink" Location="13.1997680664063 0 10.445499420166" YawDeg="90"
20 <AssociatedNodes>
35 <Properties>
48 <Graphics ExternallyVisible="Tzxue">
63 </Fixed>
64 <Node Name="Seattle WAl" Type="BasicNode" Location="-27.3294525146484 0 -12.603572845459" vawDe
77 <Node Name="KeyWest_ FL1" Type="BasicNode" Location="13.1997680664063 0 10.445499420166" YawDeg=7
78 <Properties>
188 <Graphics ExternallyVisible="True" />
89 </Node>
S0 <Link Name="Pathl" Type="Path" Size="1.25 0 0" Scope="Public" Start="Output@Seattle_ WA" End="Se
.91 <Properties>
01 <Graphics ExternallyVisible="True" />
92 </Link>
203 <Link Name="Path2" Type="Path" Size="1.25 0 0" Scope="Public" Start="KeyWest FL1" End="Input@Ke
104 <Points>
205 <Point Location="13.1997680664063 0 10.445499420166" />
206 </Points>
207 & <Properties>
217 <Graphics ExternallyVisible="True" />
'18 </Link>
19 g <Link Name="Path3" Type="Path" Size="54.29 0 0" Scope="Public" Start="Seattle WAl" End="KeyWest
20 <Points>
21 <Point Location="-27.3294525146484 0 -12.603572845459" />
122 <Point Location="-27.3294525146484 0 -12.603572845459" />
— n O™
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Also seen are Link objects, which have ‘Start’ and ‘End’ attributes that reference Nodes. A Node can be
an object in its own right, existing directly under Objects and can also be referenced by another object,

as seen by the Output@Seattle_ WA being nested under the ‘Source’ object Seattle. WA.

A large path is shown below, with its geometry being represented by Points within a Link (and the Link

referencing the Nodes to which the Link is connecting).

e A et e e et et . ™ et ™™

saUpPcLiLa

-

<Graphics ExternallyVisible="True" />

</Link>
<Link Name="Path3" Type="Path" Size="54.29 0 0" Scope="Public" Start="Seattle WAl" End="KeyWest FL1">
<Points>
<Point Location="=-27.3294525146484 0 -12.603572845459" />
<Point Location="-27.3294525146484 0 -12.603572845459" />
<Point Location="-27.3280563354492 0 -12.6041488647461" />
<Point Location="=-27.3270721435547 0 -12.6030693054199" /> \
<Point Location="-27.3180694580078 0 -12.5944519042969" />
<Point Location="-17.4886169433594 0 -10.9811706542969" />
<Point Location="-13.3983764648438 0 -10.824821472168" />
<Point Location="-13.3903274536133 0 -10.8256416320801" />
<Point Location="-12.4553070068359 0 -10.5785102844238" />
<Point Location="-8.85404205322266 0 -9.68141174316406" />
<Point Location="-8.85359954833984 0 -9.67145156860352" />
<Point Location="-8.85971832275391 0 -9.64810943603516" />
<Point Location="-8.63739776611328 0 -9.46989822387695" />
<Point Location="-8.63349914550781 0 -9.46810150146484" />
<Point Location="-1.77102661132813 0 -8.60879135131836" />
<Point Location="0.430397033691406 0 -4.10707092285156" />
<Point Location="0.429450988769531 0 -4.10641860961914" />
<Point Location="0.427810668945313 0 -4.10412979125977" />
<Point Location="0.427268981933594 0 -4.09970092773438" />
<Point Location="4.85128021240234 0 -3.63618087768555" />
<Point Location="4.85785675048828 0 -3.63059997558594" />
<Point Location="6.06372833251953 0 -3.27571868896484" />
<Point Location="6.00849914550781 0 -2.61581039428711" />
<Point Location="6.00729370117188 0 -2.59963989257813" />
<Point Location="9.78240203857422 0 -0.00403976440429688" />
<Point Location="9.78826141357422 0 -0.00135040283203125" /> \
<Point Location="11.1875305175781 0 2.04637145996094" />
<Point Location="11.2874603271484 0 2.24657821655273" />
<Point Location="12.9139022827148 0 6.14748954772949" />
<Point Location="14.5263900756836 0 9.54521942138672" />
<Point Location="14.5247802734375 0 9.55054092407227" />
<Point Location="13.2020492553711 0 10.4480590820313" />
<Point Location="13.2000274658203 0 10.4453392028809" />
<Point Location="13.1997680664063 0 10.445499420166" />
<Point Location="13.1997680664063 0 10.445499420166" />
</Points>
<Properties>
<Graphics ExternallyVisible="True" />
</Link>
</Objects>




