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Project Overview

e
e A vehicle simulator

e GM in-vehicle applications need a way to test

e Allows them to trigger custom events with
response

e OnStar example

e Caravan example




Functional Specifications

S
e Simulation

o Ilterate over sessions & event callback

e Setting up simulation
o Library - sets up session and sends over WCF

e REST data reception
o WCEF listener

e \Web client
a8




Design Specifications - Library
.
e GM imports library

e Sets up simulation scenario

e Executes simulation

e Handles asynchronous response




Design Specifications - Library Mockup

1 using Matrix;

2

3 class MatrixClient

4 {

5 public static wvoid Maini{string[] args)

6 {

7 Simulator.config(“http://waw.myserver.com”, B@);

B

Q Vehicle vehicle = Simulator.addvenicle();

16 vehicle.Set5tartinglocation(“East Lansing, MI 4B823"%);
11 vehicle.SetDestination{“Tampa, FL 33682");

12

13 LocationEvent event = new Simulator.LocationEvent();
14 event.name = “Arrived at Destination”;

15 event.location = v1.GetDestination();

16 event.callback = OnVehicleArrivedAtDestination;

17 vehicle.SetEventForLocation{event);

18

19 Simulator.Run();

2a ¥

21

22 public void OnVehicleArrivedAtDestination{EventData data)
23 {

24 Console.WritelLine{"vehicle arrived at destination: {@}", data.vehicle.GetName()};
25

26 data.vehicle.SetDestination{"East Lansing MI, 4BB23");
27 }

8 }
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Design Specification - Web client

e Web Client for presentation
e QOverview of simulations
e \isual description on map

e Ability to filter and log events




Design Specifications - Client mockup

hitp:/fww.matrix.gm.com/

Sessions
|Session 1
|Session 2
|Session 3

Vehicles
\Vehicle 1
|Vehicle 2
|Vehicle 3

Event Log

|Vehicle 1: arrival - arrived at
|destination

|Vehicle 2: Crash with vehicle 3
|Vehicle 3: Crash with vehicle 2
IVehicle 4: Emergency Button Hit

b
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Technical Specifications

e Core Simulator
o Main thread of native .NET application

e REST service

o Second thread of native .NET application.
o WCEF listener

e NET Library
o WCEF client / Comet

e Web Client
o ASP.NET MVC 4 and Google Maps API




System Architecture

Web Client

Comet Callback

h
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System Architecture

[Client Software

Client Code

Function calls / —

class instantiation I

Library Module

- CresteSession])

- AddVehicle()

HTTP REST Calls
I Comet

Matriz Server

REST Module /

- CreateSession{)
- AddVehicle()

Thread data passing —_ |

——

Simulator Madule

--".-‘
- update]) é”-
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Web Server

Web Client Module

i

HTTP REST Calls
I Comet

HTTF Routing

Google API
Data APl Calls
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System Components
e
e Hardware Platforms

= Dell PowerEdge R210 - Any server

= Development Machines

e Software Platforms / Technologies
= Windows Server 2008
= Net/WCF
= [IS




Testing

e
e \Web client acts as a testing interface

e Unit test project for library

e Set up a use test session with GM employees
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Risks

-
e WCF experience
o Reading tutorials

e Google Maps API Functionality
o More documentation / experimentation
e Discrete Timer, definition of “time step”
o Real-time vs sim time - More talks with GM
e Scalability
o Stress tests
e IS and persistent connections
o Read workaround articles




