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THINGS are Changing 

The changing nature of products is disrupting 
value chains, forcing companies to rethink and 
retool nearly everything they do internally.” “ 
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Problem Statement for Traffic Management System 

•  1. General Background 
The city of Autoville has just elected a new city council with a mandate to reduce traffic on the 

highways and thoroughfares.  
After receiving a grant of $200M from the federal government, they have decided to acquire a traffic 

management system to help them identify areas and times of high traffic density so they can 
take measures to alleviate the effects of it.  

The city of Autoville has 100 miles of highway with 10 interchanges and 300 miles of thoroughfares 
with 100 major intersections.  

 
Systems will include controlled parking facilities, availability monitoring and dissemination, 

emergency management, traffic control and prediction, and support for electric vehicles. 
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SysML Requirements Diagram 

req [Package] User Requirements [Diagram]

«Capability»
«block»

Calculate Traffic Levels

«Software»
«block»

Traffic Flow Calculation SW

«Materiel»
«block»
Video

«Materiel»
«block»

Traffic Sensor

«Activity(System)»
Calculate Traffic Levels

«requirement»

txt
The system shall identify traffic levels on all highways and thoroughfares.

UREQ_01

«requirement»

txt
The system shall provide traffic data for intervals not greater
than 1 mile for highways and ¼ mile for thoroughfares.

satisfiedBy
«Rule(System)» Sensor Spacing

UREQ_02

[Architectural Description] All Views [AV-1][Package] User Requirements [Table]

satisfiedBy
«Rule(System)» Sensor Spacing

«satisfy»

«satisfy»

«trace»

«satisfy»

«satisfy»
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Operational Concept with Boxes 
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Operational Concept with Graphics 
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Traffic Management Use Cases and Stakeholders 
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Capability Taxonomy with Implementing Resources 
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Operational Structure 
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Interaction Summary (ICD) 
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Traffic Management Systems 
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System Connection Matrix – N2 
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Parking Control Context 

ibd [Block] Parking Context [IBD]

«block»
Parking Context

DB2 : Display BoardDB1 : Display Board

PL1 : Parking Lot System PL2 : Parking Lot System PL3 : Parking Lot System

STR : Street

DB3 : Display Board

Motorist

Motorist

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

PL-DB:DI : Display Info
«itemFlow»

DB

STR-PL:VH : Vehicle
«itemFlow»

PL-STR:VH : Vehicle
«itemFlow»

STR

STR-PL:VH : Vehicle
«itemFlow»

PL-STR:VH : Vehicle
«itemFlow»

STR

STR-PL:VH : Vehicle
«itemFlow»

PL-STR:VH : Vehicle
«itemFlow» STR
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Parking Lot System Model 

ibd [block] Parking Lot System [Physical]

Parking Lot System

redLt : LightrL : 12Vhigh

greenLt : Light

gL : 12Vhigh

fullLt : Light

fL : 12Vhigh

exitSnsr :
PressureSensor

prS : 5Vhigh

ioUnit : IO Unit

 : ~IOUcomms

ctrllr : Controller

 : IOUcomms

 : 12Vhigh

 : 12Vhigh
 : 5Vhigh

entrySnsr : IR Sensor

irS : 5Vhigh

motor : Barrier Motor

mot : 12VhighCar

Operator

 : dispString

 : serialByte

low : 12Vhigh

high : 12Vhigh

high : 12Vhighlow : 12Vhigh

low : 5Vhigh
high : 5Vhigh

high : 5Vhigh

allocatedFrom
«Connector» ctrl-io

allocatedFrom
«Connector» ctrl-io

allocatedFrom
«ItemFlow» dbPress
«ItemFlow» keyPress
«ItemFlow» rbPress

allocatedFrom
«ItemFlow» dbPress
«ItemFlow» keyPress
«ItemFlow» rbPress

serial connection data

Type RS232/V24

inputs : 1 start bit, 2 stop bits, no parity
7 data bits:

0-3 : key value
4 : keypad press (see bits 0-3 for value)
5 : display button press
6 : reset button press

output : 4 bytes, each byte:
1 start bit, 2 stop bits, no parity
7 data bits: ASCII number
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Parking Area with Charging Space 
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System Model Simulation 

CAPABILITIES 
•  Simulate SysML 

model visually 

•  Store simulation 
information within 
system model blocks 

•  Drag and Play 
Simulation 

•  Connect to third-party 
simulators (MATLAB 
Simulink™, etc.) 

Validate complex 
behavior early  Project cost reduction Reduce design errors Reduce design 

walkthrough efforts BENEFITS 

Reuse blocks containing 
simulation data within 

diagrams  

Simulate behavior 

PTC Integrity Modeler 
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ThingWorx Platform 

Smart Extensions and 
Applications 

Marketplace 

Connectivity and Device 
Management 

Connectivity 

Private Device Cloud 
Device Cloud 

IoT Platform 

Rapid Application 
Development and Graphical 
User Interface Builder 

Composer 

Application Enablement 
Platform 

Application Enablement 
Cassandra 

Federated Deployments 

Augmented Reality* Digital Twin* Predictive 
Analytics  

*Beta *Beta 

Big data for operational data 

ColdLight 
Machine learning and 
predictive analytics 

Deploy how you like 
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•  Customer Portals 
–  Mashup of Data Sources 

•  Mobile Applications 
–  Smartphone and Tablet Applications to enhance 

Product Experience 

•  New Internal Applications 
–  Field Service Applications 

ThingWorx Composer –Rapid Application Development 
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Systems Engineering and ThingWorx 

Prototype driving requirements for Integrity Modeler 8.3 

PTC Integrity Modeler – Automated ThingWorx Code Generation 
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Updated Parking Area with Charge Space 
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Predictive Analysis 

Neuron is an advanced 
learning technology that 
simplifies and democratizes 
the once complex and time 
consuming science of 
advanced and predictive 
analytics. 
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Intelligent Applications 

+ 

•  Explanatory Analysis 
•  Actionable Insights 
•  Operationalized 

Predictions 
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Predictive Signals 
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Predictive Analyzer 
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Questions and Answers 

DescriptionDescription You
:Attendee

Me
:Speaker

loop1

You
:Attendee

Me
:Speaker

loop1 while open questions exist
Question1.1

end loop

while open questions exist
Question1.1 Question

Answer1.1.1
Question

Answer1.1.1 AnswerAnswer
end loop

{Speech Time}{Speech Time}




