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Overview

GIS (Geographic Information System) data can be an important source of data for Simio models.
However, the collection and loading of this data into a simulation can be cumbersome.

This GisAddIn Simio Add-In was constructed to demonstrate how Simio can be extended to work with 3™
party GIS APIs (Application Programming Interfaces) to automatically construct Simio models.

This Simio Add-In interface provides a demonstration of this GIS-to-Simio capability. It can be used to
automatically construct simulation paths from routes obtained via a GIS service.

After being launched by Simio, the GisAddIn does this by:

1. Prompting a user for two locations: From and To.

2. Getting GIS information to provide a set of highway directions (a route) using a web-based GIS
API.

3. Using GIS-obtained route to construct Simio objects. Specifically, paths between a ‘from’ and
‘to’ node.

It is constructed as an Simio “Add-In”, which by convention means that it is a DLL that is called by Simio
desktop application while in the Simulation Design mode of Simio.

The Add-In is launched from the “Project Home” ribbon by selecting from the “Select Add-In” button,
and then choosing GIS Interface.
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Once launched, the Add-In brings up its Ul, which is a WinForms ‘test’ screen that allows you to enter
the “From” and “To” points and then press a button to request a route from the GIS APl. When the
GisAddIn form is closed, the construction of the Simio objects takes place.
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On the Bing Maps tab are found boxes to enter a “From” and “To”. GIS providers today are very flexible
with what you can enter here. For example, you could enter street addresses and a zip code, or just a
city with a state (in which case the GIS provider chooses a default location), or even simply a zip code.

a7 - (m] X

Close
Bing Maps  GIS Results GIS Utiltties

BingMapsKey [Agggme‘l4792LLYW|23UTUGW_I4APFthXIGnR9LHPJ5dewMa8GFLILaEwGaToC /
From [Seattie. WA | T
Query Route %7
To [Key West. FL | N
I
Request URL

https://dev vitualearth.net/REST/v1/Routes/Driving ?4wp.0=Seattle %2C %.20WA3wp. 1=Key %20West %.2C ]
%20FL&du=kilometerdra=Route Path8key=Agggm6147gZLLYWi23uTUGW _I4APFKvhXGnRILHPJ5WctxwMa8GFLILaEwGaToCaclient Api=CS Toolkit

E?equest sent to GIS Servic%

Response received
——— (within about 1 second
={ )

Response

Compass=east Distance=0.123 >> Depart James St toward 5th Ave
Compass=southeast Distance=0.141 >> Tum right onto 6th Ave
Compass=east Distance=945.094 >> Take ramp left for |-90 East toward Bellevue / Spokane
Compass=east Distance=380.158 >> Keep straight onto I-15N / I-90 E /'
Compass=east Distance=86.717 >> At exit 456, take ramp right for |-90 East toward Sheridan

Compass=southeast Distance=0.649 >> At exit 510, take ramp right for US-212 East toward Broadus / Little Bighom Battlefield
Compass=east Distance=322.534 >> Tum left onto US-212

Compass=south Distance=3.798 >> Tum right onto US-85 / US-212 BR / 5th Ave

Figure 1 - The GisAddIn User Interface

Once the “From” and “To” are chosen, press the button and the GisAddIn will construct a “Route’
request query and send it to the GIS Provider. When you are satisfied with your route, close the form
and the Add-In will construct the Simio objects in the proper location on the Simio Facility view.

The Simio objects are constructed comprising two “BasicNode” nodes with a Path between them. These
nodes are attached to a Simio Source and Sink so that the model is immediately available to run.

Note that for this Add-In, the dimensions were chosen so that a unit of latitude and longitude each
correspond to a meter in Simio’s Facility coordinate system. The convention for this demonstration uses
a bounding box that is from 20 to 50 North latitude and -60 to -130 longitude, with the lat/lon mid
points of -95, 35 being centered at the Simo origin (0,0).

GisAddIn can be invoked repeatedly to add more routes to the model.
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Here is a screenshot of a Simio Facility view with three routes added to a Model, and the model running
(note the green triangle Entities). Note that the pointillism ‘map’ is simply an imported symbol showing
cities within the contiguous US.

E9CHOO - | Fleifie pirans | suppur ModelGIS - Simio Internal Edition - Registered to Simio LLC
([FF55]  projectHome | Run  Drawing  Animaton  View  Visbiity  Support

o = A " ] ) = = =
s @ E % % b B & E &iled (66 ©
Paste Copy New Model New Experiment | New Symbol New Texture Load Library | Check For Select Documentation Trace Errors Breakpoints Watch Search Profile Properties = Reset
Y. N Updates Add-In Report
Cipboard | Create | Lbrary | addms | 0 jon | Windows

N

,
S

i Facity | 35; Processes |  is Definitions | T ata | ¥ Resuits | (Fjplanning |
Libraries < ‘

A Standard Library
@ source

R (L - L e

r
¥

_( —_— Seattle_ WA .

@y vehide
B worker
Qeasictode 3 -
’Yransfemode S S
4‘ = Connector f—— ‘.

@sPPath

;'ﬁmePa(h L

.! :
) ¥ Conveyor = .

N —— '\—"\7/'1\ e I e

KeyWest_FL

- e e ™ e T e e ——

|
|
|




GIS — Getting the Data from the Web

GIS data used in the GisAddIn is gathered from the web with what is called a REST-compliant service on
the internet. The REST (REpresentational State Transfer). What this means is that the calling techniques
—regardless of the GIS Service Provider used - will likely be consistent.

How the data is returned will most likely be XML or JSON, but the organization of the data will vary
widely depending on the provider. Each provider will likely have their own ‘kit’ or SDK (Software
Development Kit) to provide us with the tools to easily implement the communications. But, it will
always end up being a Request to the service, following (within a few seconds) by a Response with our
data.

Each Provider will require a “key” to make requests of their system. This is because they must maintain
an expensive infrastructure to supply this information, and because they wish accountability of the users
of their system. Often this key will be free if your volume of requests is below a given threshold.

For example, Microsoft, via Bing Maps and their Virtual Earth service, a REST-full API (Application
Programming Interface). A ‘free’ key available, so long as you stay below a certain data transaction level.

These are the same services that power most smart-phone, desktop, and web applications, but in
developing this Add-In we are going to use the services directly.

In fact, you can copy the contents of the Add-In’s “Request URL” textbox (place your cursor in the Add-
In’s Request URL box) and then:

1. CTRL-Ato select all,
2. CTRL-Cto cut, and then
3. goto your browser’s URL and CTRL-V to paste.

Then hit the ENTER and you’ll see the results:
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[ httpsy/dev.virtualearth.s X

Agggm6147gZLLYWi23uT

< C | @ Secure | https//dev.virtualearth.net/RES

{"authenticationResultCode": "ValidCredentials”, "brandLogoUri”: "http:\/\/dev.virtualearth.net\/Branding\/logo_powe:
may not be used, reproduced or transmitted in any manner without express written permission from Microsoft Corpor
124.55194,-122.329455,47.714,-80.12884], "id": "v69,h-223455169, 10,20, cen-

US, dAARARAAAAAAL ye s1,m1, 01, 4, ukFCOVOHNROBS JAnCF2) JOT155RY h X JOTT
“:[24.554502, -81.800232] }, "actualStart”:{"type”: "Point", "coordinates" “alternateVias":[], "cost":
coordinates”: [24.554501, -81.800232]}, "address”: { "adminDistric “countryRegion": “United
ntityType": "PopulatedPlace”, “geocodePoints™: [{"type”: "voinc","ceordsnaus' [24.554501, -81.800232], “calculationhethod"
detaxls"[’ compassDegre ees”:67, "endPathlndices”: (1], "locationCodes™:

11,

s.microsoft.com\/search\/local\/us\/rest

The response JSON-
formatted data.

ilomete: "Second”, “rou{
:[24.208826, -82.39576,24.901587, -81.1634

Arteual ,"startPathIndices”

2", "nar
Depart James St toward Sth Ave"}, “maneuverPoint” {"g
","travelDistance":0.123, lravelDurat)un 18, travel.Mnde
startPathIndices

Driving"},{"compassDirection”: "southeast”, "details": [{"compassDegrees
Auto"."instruzhcn" {“formattedText" :nul
120, "traveltiode™: "Driving"},{" compassDxre:tmn

:nu! yp x
tnwardsknastme '“Sth A wve","transitTerminus"
“i["6th Ave"],"rosdType" :"Arterisl”,
£ “transitTerminus
"TakeRampLeft", "mode” : "Driving”, "roadType": "Ramp A{ :
114N04113", "114104112", "114-04111", 11404111 - *114N04110", *114~ e-uos' “114N0416¢
',"114 04099", "114N04099", "114-04098° "114-04682","114N@4682", " 114-04681
"114N24855","114-04854'

TurnR)ght" "mode’
[47.60415, - 2. zzwe]), 'sideofStreet": “Unknown’

“»[15], "locationCodes": [ "114P13786" , "114P15123", "114P13788" ], " pe”:
” "114Ne4115 ,"uA 04114", "114N04114"
“114104104", "114-04103" , "114-04102"  "114-04101" "114N04101"  "114-04100
"114-84859", "114N@4859" , "114-84858" , "114N04BS!

114-04846", "114N@4846", "114-0454:

117104122", "117-04121", "117N04121
"117N@4191","117-04190" , "117-0418!
117N04178","117-04177", "117N0417

,"117N04189
,"117-04176'
4 "117N04387'
84", "117 - »"117-04375
,"117N64373", "117-04372", "117104372", "117 - 371", "117-04370", 117 5 s "117-04365","11704365" , "117-04364" , "117-04363",
1"117N04361", "117-04360" , “11704360"  "117-0435 . , ! "117-04356", 11704354, 117-04353", "117N04353",
117N04350","117-04349" , " 117N04349" , 117 - 0434 - 34 5 -
s b 7 oadshxeld"’ype : 5
toward Bellevue \/ Spokane }, maneuver?omt ) o1

114- ms?s",' 114-04579", B
,"117N04116", "117-04115"

P

[
: "Unknown'
fon":299: +"Driving”, "warnings” '[{"s!ver:t

“Entering Idaho","warningType":"AdminDivisionChange"}

Minor Road hazard: Between Idaho\/washmgton State Line and 10-3\/Exit 34 - Snow on the road.”,"to":"47.623311,-116.583761", "warningType" : "RoadHazard" },

Minor Road hazard: Between ID-97\/Exit 22 and Latour Creek Rd\/Exit 40 - Snow on the road.”,"to":"47.54675,-116.331388", "warningType": "RoadHazard"}, |

., "£0":"47 45608, -115.69539", "warningType”: Miscellaneous“} {"origin":"47.536747,-116.331431", "severity": "Minop)

tinor Road hazard: Betueen Frontage Rd\/Exit 61 and Lok

o":"47.46814, -115.77819", "warningType" !
ingType":"TrafficFlou"}]},{ " compassDi

17N04300", "117-04299 "117N0423:

“47.70705,117. 90718“,”§everxty +"Hinor", "text"

7.630583, -116.604257", "severity": "Minor”, "text

:"47.6243,-116.645", "severity": ,"text":"Incident: Between ID-27\/Exit 22 and Lookout Pass\/Exit @ - Traffic proble

hazard: Between Exit 33 and I-90-BL\/ID-4\/Exit 62 - Snow on the road. 47.47296,-115.9121

"to":"47.45608, -115.69539", "warningType" : "RoadHazar origin”:"47.46848,-115.78931", “severity": "Minor"
i ,"warningType” : "AdminDivisionChange"},{"origin":"47.39509, -121.51946" , "severity":

436421, "1og 1"117-24400", " 117119240 3997."117004399", "117-04398", "1

rate Cnngestxon“,"to "47.3951,-121.5191", "wa
117104396", 117143017,

The GIS data that can be received from these providers is not simply routing. Each provider has a large
and rapidly growing set of features.

For example, Bing Maps can supply routes for Trucks, where the characteristics of the truck (e.g. weight)

are taken into consideration.

Other Responses include distance matrices and even solutions to the Travelling Salesman problem.

Data Provider Examples

This section shows examples of data providers and the Add-In is used to process the data. The first API
(Feb 2018) is Bing Maps, with the intent that more will be added as they are encountered.

Most of the GIS APIs work basically in the same fashion, as illustrated by the diagram below:
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GIS Service Provider: Microsoft’s Bing Maps (VirtualEarth)

Bing Maps provides a GIS data service for getting information.

For example, the following URL:

http://dev.virtualearth.net/REST/Vl/Routes/Driving?wp.0=Pittsburgh,PA&wp.1=Louisvi||e,KY&optmz=di/
stance&routeAttributes=routePath&kesLségggm_G_liﬂgZ. Ty [ g B R R A T T e

Ma . saToC [ This my>key, but yol]-can get your own for free! ] f

T e e —— —

e ——

Will return Response GIS data in JSON format:

&~ - O 0 @ devvirtualearth.net/REST/V

Bwp.1=L
Find on page  over No results < > Options v/

{"authenticationResultCode":"ValidCredentials","brandLogoUri":"http:\/
\/dev.virtualearth.net\/Branding\/logo_powered_by.png","copyright":"Copyright ©® 2018 Microsoft and its suppliers. All rights reserved. This
API cannot be accessed and the content and any results may not be used, reproduced or transmitted in any manner without express written
permission from Microsoft Corporation.","resourceSets":[{"estimatedTotal":1,"resources":[{"__type":"Route:http:\/
\/schemas.microsoft.com\/search\/local\/ws\/rest\/v1", "bbox":[38.25478,-85.766403,40.45207,-79.997342],"id": "v69,h-1542518253,10, a0, cen-
US, dAAAAAAAAAAAL, Y@, 51,m1, 02, t4,wl_fhICEAREDPhZFelPITA2~AqLXA2BdNOgAADEAN_VAZBAO~UGLOdHNIdXInaCugUEEL~~nrv11, wf4eiQI8gQ0Calyu DHFVA2~AQL |
XWd3xOkshAADgAWEg_z4A@R~TG91aXN2aWxsZSwgS1lkl~~mavll, k1", "distanceUnit"” :"Kilometer", "durationUnit":"Second","routelLegs":[{"actualEnd":
{"type":"Point","coordinates":[38.25486,-85.766403]}, "actualStart": {"type":"Point", "coordinates":[40.438514,-79.997342]}, "alternateVias":
[],"cost":0,"description”:"US-22, I-71 S","endLocation":{"bbox":[37.997208,-85.945061,38.37854,-85.404892], "name": "Louisville, KY","point":
{"type":"Point","coordinates":[38.25486,-85.766403]},"address": {"adminDistrict":"KY","adminDistrict2":"Jefferson","countryRegion":"United
States","formattedAddress":"Louisville, KY","locality":"Louisville"},"confidence":"High","entityType":"PopulatedPlace","geocodePoints":
[{"type":"Point","coordinates":[38.25486,-85.766403], "calculationMethod": "Rooftop", "usageTypes":["Display"]}], "matchCodes":
["Ambiguous"]},"itineraryItems":[{"compassDirection":"southwest","details":[{"compassDegrees":217,"endPathIndices":[1],"locationCodes":
["104+09107","104+09106" , "104P@9105" ], "maneuverType" : "DepartStart"”, "mode": "Driving", "names": [ "Grant

St"],"roadType":"Arterial", "startPathIndices":[0]}], "exi *,"iconType":"Auto","instruction":

{"formattedText":null, "maneuverType": "DepartStart"”, "text":"Depart Grant St toward 4th Ave"},"maneuverPoint":{"type":"Point","coordinates":
[40.438514,-79.997342]}, "sideOfStreet" : "Unknown", "tollZone":"", "towardsRoadName" : "4th

B

p—

e —

\
Ave","transitTerminus":"","travelDistance":0.311,"travelDuration":44,"travelMode": "Driving"},{"compassDirection": "west","details": \/
| [{"compassDegrees":263,"endPathIndices":[4], "maneuverType": "TakeRampStraight","mode":"Driving","roadType":"Ramp","startPathIndices":[1]},
{""compassDegrees":290, "endPathIndices":[91, "locationCodes" : ["104N04492","104-04518" , "104N04518", "104- _ e B -

Figure 2 - A Portion of the Response Data in Unformatted JSON

Which can be viewed in Notepad++ with the JSON Viewer plugin:
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[JSON Viewer Fy
I JSON A
Object
' authenticationResultCode : ValidCredentials
o brandLogoUri hitp//dev virtualearth neyBranding/logo_powered_by.png
copyright: Copyright © 2018 Microsoft and ts suppliers. All ights reserved. This AP| cannot be accessed and the content and any re
resourceSets
Aray
%) Object
estmatedTotal 1
resources
= Array
Object
__type : Route http //schemas microsof com/search/localiws/resyv1
# bbox
id: V69 1-1542518253.0.a0.cen-US. JAAAAAAAAAAALY0.51.m1.02. 4 w1_IICE4REDPhZFe1PITWAZ AqIXWd:
distanceUnit : Kilometer
durationUnit: Second
routeLegs
Array
Object
actualEnd
Object
type : Point
coordinates
Armay
3825486
85766403
actualStart
Object
type: Point
coordinates
Array
40438514 {

i E e

79997342
+ altemateVias
cost:0
descripton: US-22.171S
# endLocation
itneraryltems
Array
Object
compassDirection: southwest
+ details
exit
iconType - Auto
4 instruction
# maneuverPoint
sideOfStreet: Unknown
toliZone
towardsRoadName : 4th Ave )
transiTerminus /
travelDistance 0311
travelDuraton ' 44
travelMode : Driving )
4 Object /
# Object
bl - -

Response Information Detail

The response information contains all the information about all the paths from here to there. And it is a
lot of data and can be controlled by a myriad of options. Refer to the Appendix for more detailed
information on this interface.

The add-in processes this information, simplifies it according to the user’s wishes, and then creates
Simio nodes and links from the data.

From the Tree outline from Notepad++, you can see that file contains:

1. Abounding box, in lat/lon coordinates
2. Anarray of routeLegs
3. Anarray of routePaths

The routePath is an array of coordinates. Each adjoining coordinates (lat,lon) are referenced (by index)
by a Routeleg itineraryltems, which are essentially driving instructions.
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- id : v69 h-1542518253,i0.a0.cen-US.dAAAAAAAAAAATL Y0 s 1.m 1,024 w1_fhiICE4REDPhZFe 1PITWAZ™,
distanceUnit : Kilometer
- durationUnit: Second
FT) routeLegs
(= Array
- Object
= actualEnd
£ Object
type : Point
(=) coordinates
[=)-Array
38.25486
-85.766403
& actualStart
# alternateVias
cost:0
description : US-22 71 S
= endLocation
= Object
bbox
-~ name : Louisville. KY
i) point
[+ address
- confidence : High
entityType : PopulatedPlace
& geocodePoints N
{#)-matchCodes
& itineraryltems
= Array
- Object
- Object
compassDirection : west
(- details
exit:
iconType : Auto
(- instruction
(= Object
# formattedText
" maneuverType : RampToHighwayStraight
text: Take ramp for I-376 W / US-30 W / US-22 W toward Airport / Ft Pitt Bridge
(- maneuverPoint
(=} Object
type : Point
- coordinates
= Array
4043605
-79.99907
sideOfStreet : Unknown
7 signs
(= Array
Airport
FtPitt Bridge
279
toliZone :
transitTerminus :
travelDistance : 1.307
travelDuration : 68
travelMode : Driving
(=} wamings
= Array
& Object
origin : 40.43664.-80.00097
et s —— . A i0 O s

Figure 3 - Response Data Shown in a Tree Structure




» Simio

Forward Thinking

—. 1
tineraryitems
— Array k /
+ Object
-} Object
| compassDirection : west
details
| B Array
+ Object
— Object (
compassDegrees - 290 \
- endPathindices
=) Array

‘' - References the routhPath
+-locationCodes array. where the startis
maneuverType : Merge index 4 and the end 1s index
mode : Driving 3
names
roadShieldRequestParam
roadType : LimitedAccessHighway /
— startPathindices
=) Array
4

+

+

exit
iconType : Auto
~J-instruction
| & Object /
+ formatted Text
maneuverType : RampToHighwayStraight
text: Take ramp for I-l376 W / US-30 W / US-22 W toward Airport / Ft Pit Bridge
- maneuverPoint

-} Object
—————— . _’_H_J’—""_‘—ur__'_‘____—'-—’—“—‘f—»a——"’_‘ﬁ -

Figure 4 - Response Data Showing Itinerary Details

Data Processing

To help with the processing, the GisAddIn employs the BingMapsRESTToolkit package. This package can
be located and installed in Visual Studio by invoking Tools > NuGetPackageManager .

PM>Install-Package BingMapsRESTToolkit

Bing Maps Key

This link:

https://msdn.microsoft.com/en-us/library/ff428642.aspx

explains the rules and the procedures for getting a Bing Maps Key.
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The Simio Side

Now lets talk about the Simio side of this equation. From the docs, we have these objects:

Basic Simio Object Classes

Intelligent Object

O

TimePath
Conveyor

Transfer

Connector, Path} Basic and

o)

For this demonstration we are going to create two Basic Nodes (at the beginning and end), and we'll use
the Path to connect them.

For this example, the Path Link was used. However, you should consider the TimePath as well, as it
provides a way to set the time for the entire route. (This time was included in the Bing Maps response
data).

Because each GIS Provider is going to have a different format for the response, a canonical set of data
classes is provided in the GisAddlIn, and it is these classes that the methods that build the Simio objects
from. These can be found in the SimioMapData.cs file.

Methods within the GisHelpers.cs file include helper methods for serializing and deserializing JSON data.
There is also a method used to convert lat/lon data to Simio’s Facility coordinates.

A Note on Coordinates

Note that by convention we say lat-lon instead of the reverse, however usually the longitude is thought
of as the “x” axis. Also remember that Simio is a 3D visualization model. As such, we are generally
“looking down” on the X-Z coordinate space, where Z becomes more negative as it goes away from us.
So generally we are translating lat/lon to an (X,Y,Z) of something like (LON, O, -LAT).
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Appendix — References

Bing Maps (VirtualEarth) References

Using the REST Services with .NET

https://msdn.microsoft.com/en-us/library/jj819168.aspx

Microsoft has produced an Open Source project that incorporates ‘best practices’ for using their APl and
maintains it on GitHub as BingMapsRESTToolkit.

https://github.com/Microsoft/BingMapsRESTToolkit/

Here is a sample of the documentation; the The RouteRequest Class:
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RouteRequest Class

A request that calculates routes between waypoints. Inherits from the BaseRestRequest class.

Methods

Name Return Type Description
Execute() Task<Response>  Executes the request.

Execute(Action<int>

T
remainingTimeCallback) caiin il B2t s

Gets the request URL to perform a query for route

GetR tUrl tri
etflequestthil sng directions.
Properties
Name Type Description
RouteOptions =~ RouteOptions Options to use when calculate route.

Specifies two or more locations that define the route and that are in
sequential order. A route is defined by a set of waypoints and viaWaypoints
(intermediate locations that the route must pass through). You can have a

. ist<Simpl ;
Waypoints EtSampe ey ot maximum of 25 waypoints, and a maximum of 10 viaWaypoints between
each set of waypoints. The start and end points of the route cannot be
viaWaypoints.
Extended Properties

Some additional options have been added to the route request to increase its functionality.

Name Type Description

The maximium number of waypoints that can be in a single request. If
the batchSize is smaller than the number of waypoints, when the

BatchSize int request is executed, it will break the request up into multiple requests,
thus allowing routes with more than 25 waypoints to be . Must by
between 2 and 25. Default: 25.

Specifies if the waypoint order should be optimized using a travelling

salesmen algorithm which metric to optimize on. If less than 10

waypoints, brute force is used, for more than 10 waypoints, a genetic

algorithm is used. Ignores IsViaPoint on waypoints and makes them

WaypointOptimization = TspOptimizationType L sl A
Warning: If travel time or travel distance is used, a standard Bing
Maps key will need to be required, not a session key, as the distance
matrix APl will be used to process the waypoints. This can generate a
lot of billable transactions.

Ww\w
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BingMapsRESTToolkit Samples

There are two sample projects provided; Console and WPF. The WPF is much more full-featured than
the console, and is probably your best choice for seeing how the Toolkit operates and for grabbing
pieces of code.

WPF Example Screen
‘ @ Bing Maps REST Service Toolkit Test apy B - ) - 717
‘ Geocode ~ Request URL: Processing Time: 1625 ms

https://dev.virtualearth.net/REST/v1/Routes/Transit?&wp.0= &wp.1=E14%203SP&optmz=TimeAvoidClc le& RoutePath, Transit =02/13/2

‘ Reverse Geocode

: g I Expand All | | Collapse |
e TrafficCongestion : "Unknown™
— TrafficDataUsed : "None™
Route 4 Routelegs : {BingMapsRESTToolkit.RouteLeg(l}
4 [0]: {BingMapsRESTToolkit.RouteLeg}
TravelDistance : 6.769218
TravelDuration : 1909

e = 1
. Cost: 0
Transit Route ActualStart : (BingMapsRESTToolkit.Point}

ActualEnd : {BingMapsRESTToolkit.Point}
StartLocation : {BingMapsRESTToolkit.Location}

‘ Long Route

[ Truck Route

EndLocation : {BingMapsRESTToolkit.Location}
T - 4 [tineraryitems : TToolkit y 0}
| Traffic (0] : {(BingMapsREST Toolkit.Itineraryltem}
L 4 [1]:(BingMapsRESTToolkit.Itineraryltem}
> C tems : STToolkit. yitem[]}
1 Imagery Metadata CompassDirection : ™

Details : (BingMapsRESTToolkit.Detail(])

Static Image Exit: ™

Hints : {BingMapsRESTToolkit.Hint(]}

. | IconType : “Train™
Imag
Static AR I Instruction : {BingMapsRESTToolkit.Instruction}

r - I ManeuverPoint : (BingMapsRESTToolkit.Point}
| Geospatial Endpoint SideOfStreet : “Unknown™
. - 1

TimeUtc : 2018-02-13713:01:10.1507993-05:00

B =] TollZone : **
\w I TransitLine : {BingMapsRESTToolkit.TransitLine)
1 TransitStopld : 0
|| Distance Matrix Histogram Yoo Tacmingie - *Corasbacd Coasina
|

R —— e c— o L — — L ——

Note that there are Long, Transit, and Truck routes as well as plain Route.

Here is a sample of the “Route” Code, showing how to employ Route options:
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— PR
MainWindowxamlcs + X JOSIEaiilel e

- | *3 RESTToolkitTestApp Mai

xam

| ©. RouteBtn_Clicked(object

~—

private void ROUEEBER Clicked(object sender, RoutedEventArgs e)

{
var r = new RouteRequest()
{
RouteOptions = new RouteOptions(){ /
Avoid = new List<AvoidType>() '
{
AvoidType.MinimizeTolls
b
TravelMode = TravelModeType.Driving,
DistanceUnits = DistanceUnitType.Miles,
Heading = 45,
RouteAttributes = new List<RouteAttributeType>()
( (
RouteAttributeType.RoutePath \
b
Optimize = RouteOptimizationType.TimeWithTraffic (
}s l
Waypoints = new List<SimpleWaypoint>() ‘
{
new SimpleWaypoint(){
Address = “"Seattle, WA"
bs
new SimpleWaypoint(){
Address = “"Bellevue, WA",
IsViaPoint = true
! )
new SimpleWaypoint(){
Address = "Redmond, WA"
} )
}, .
BingMapsKey = BingMapsKey
s (
ProcessRequest(r); \
\
/} e T st e T T —

And also some code for handling the ProcessRequest. Note that the method is an “Async” method, and
uses the “await” keyword to keep your code from stopping other threads - like the Ul —in your
application.




» Simio

Forward Thinking

- ~ | "5 RESTToolkitTestApp.Mai ~ | ¥, ProcessRequest(BaseRestReques’
/// This method has a lot of logic that is specific to the sample.
/// To process a request you can easily just call the Execute method on the request.
/// </summary>
/// <param name="request"></param>
15 references
private async void ProcessRequest(BaseRestRequest request)

{

try
{

RequestProgressBar.visibility = visibility.visible;
RequestProgressBarText.Text = string.Empty;

ResultTreeview.ItemsSource = null;
var start = DateTime.Now;

//Execute the request.
var response = await request.Execute((remainingTime) =>

{
if (remainingTime > -1)
{
_time = TimeSpan.FromSeconds(remainingTime);
RequestProgressBarText.Text = $"Time remaining {_time} ";
_timer.Start();
}
s

RequestUrlTbx.Text = request.GetRequesturl();

var end = DateTime.Now;

var processingTime = end - start;

ProcessingTimeTbx.Text = string.Format(Cultureinfo.InvariantCulture,
"{0:0} ms", processingTime.TotalMilliseconds);

var nodes = new List<ObjectNode>();

var tree = await ObjectNode.ParseAsync("result”, response);
nodes.Add(tree);

ResultTreeview.ItemsSource = nodes;

ResponseTab.IsSelected = true;

catch (Exception ex)

{

MessageBox.Show(ex.Message);
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Appendix — References

USGS

https://www.usgs.gov

Bing Maps REST Services

https://msdn.microsoft.com/en-us/library/ff701713.aspx

BingMapsRESTToolkit (Preferred interface, according to Microsoft)

https://github.com/Microsoft/BingMapsRESTToolkit/

Google Web Services > Directions API

https://google-developers.appspot.com/maps/documentation/directions/




