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Agenda 000

e Introductions and Announcements (5 min)

e National ITS Architecture Update (30 min)
Versions 5 & 6
Federal Perspective

e Uncompleted Issues (30 min)
Website Security of Documents
Architecture Maintenance Activities

e NYC Sub-regional Architecture (60 min)
Agency Experiences
Changes to Architecture Elements
Project Systems Engineering Analyses
Project Sequencing

e Training Opportunities (10 min)

e Next Architecture Steps for Consideration (15 min)
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National ITS Architecture Update

e NYC SRA Update

e Currently Version 4.0
o Update to Version 6.0 of the NITSA
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National ITS Architecture
Is a “Living Document”

Coo00

(XX X X/

co000
C

¢

e Continuing evolution of the architecture over 10+
years

e Version 6.0 continues supporting ITS tech evolution
and deployers

Phase | & Il
Devel opment

Architecture

1996 2.0 Ver 3.0

ADUS MCO Update

Ver 4.0




National ITS Architecture
Versions 5 & 6 - “Sausage Diagram”
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National ITS Architecture Update
Version 5

e Version 5 — New Market Packages
ATMS21 - Roadway Closure Management
- Road Closure Management
CVO11 - Roadside HAZMAT Security Detection &
Mitigation
- HAZMAT Security
CVO12 - CV Driver Security Authentication
- HAZMAT Security
CVO13 - Freight Assignment Tracking
Freight and Commercial Vehicle Security
EMOS5 - Transportation Infrastructure Protection
- Rail Security
- Transportation Infrastructure Security
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National ITS Architecture Update
Version 5
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e Version 5 — New Market Packages (Cont'd)
EMOG6 - Wide-Area Alert
- Support for 511
- Disaster Response / Evacuation
- Wide Area Alert
EMO7 - Early Warning System
- Disaster Response / Evacuation
EMOS - Disaster Response and Recovery
- Disaster Response / Evacuation
- Rail Security
EMO9 - Evacuation and Reentry Management
- Disaster Response / Evacuation
- Rail Security
EM10 - Disaster Traveler Information
- Support for 511
- Disaster Response / Evacuation
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Version 6.0 Changes 000

e No New Subsystems, but New Terminators:
Border Inspection Administration Systems
Border Inspection Systems
Driver ID Card
Public Health Systems
Venhicle Infrastructure Integration (VII) Administration

e New Market Packages:

ATIS10 - VII Traveler Information

ATMS22 - Roadside Lighting System Control
AVSS12 — Cooperative Vehicle Safety Systems
APTS9 - Transit Passenger Counting

APTS10 — Transit Signal Priority

MC11 - Environmental Probe Data Collection
MC12 — Infrastructure Monitoring
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Version 6.0 000

e NoO New User Services, but...

e New User Service Requirements

2.1.5 [Public Transit] Vehicle Management,
scheduling

4.1.1.2.1 Motor Carriers ... certify safety/legal

4.3.2.5 CV Vehicle Asset Management (VAM)
function

8.1.2.11 Roadway Management (RWM) ...
electrical lighting systems
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Version 6.0 Schedule

e 31-Mar-07  Website, Docs Ready
o 15-Apr-07 Draft CD Test
e 30-Apr-07 CD Ready for Production

e 04-Jun-07 ITS America — Handout CDs,
Present 6.0 at Session

e SummerTurbo release to McTrans
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National ITS Architecture Update

e Federal Perspective
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o Summary by Mr. Arthur O’'Connor
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Website Security of Documents

e Website with NYC SRA still hosted on ConSysTec's
website

Still requires user name and password for access

e Consultants may need access to certain web pages
and/or documents to perform the required systems
engineering analysis

Provide consultants with the user name and password on
an as-needed basis

Require a second user name and password for documents
deemed “sensitive”

e Related policies
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Architecture Maintenance Activities
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e Support Architecture Maintenance

Ask stakeholders to review their sections
and submit change requests

To whom?

Recelve and analyze change requests
Enter into comments database
Distribute for comments and review

Update baseline documents
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Includes the following:
1.
2.

Systems Engineering Analysis 335

Portion of the regional architecture being implemented

Roles and responsibilities of participating and affected
agencies

Functional requirements

|dentification of alternative communications
Infrastructure and configurations

|dentification of applicable ITS standards and testing
procedures

|dentification of procurement options

Procedures and resources necessary for operations
and management of the system

NYSDOT Guide Recommends to Submit with Final Desigh Report

The list is based on FHWA Rule 940/FTA Policy
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Project Sequencing Discussion
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In future updates to architecture may include:
1. More “TIP-like” description
2. Geographic or transportation facility boundary
3. Budgetary Cost Estimate
4. Agency Lead
5. Reference to Market Packages

Group Discussion
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Training Opportunities 8350

e Architecture Training
Basics of Architecture

Using ITS Architecture in Transportation
Planning

Using ITS Architecture in Project
Development

Two levels of detall for each
Managers (Overview)
Project level managers (More Detalil)
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Next Steps for Consideration

e Group Discussion
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Update on NYSDOT Guidance Document

e o
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i
NYSDOT Central Office is developing ITS Standards
Specification Development Guide

Traces through Systems Engineering Process starting with
Architecture

Dratft if available: www.consystec.com/nystandards

Transportation Planning and Project Programming

Using ITS Architecture to identify ITS components of
Transportation Projects

Relation to Long Range Plan and Transportation Improvement
Program

Project Design and Development
Evaluate ITS project design alternatives
Develop Specifications for ITS Standards
System Testing / System Integration

Testing ITS Standards Specifications
Field Testing
System Acceptance Testing
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Project Life Cycle
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|dentified
Projects
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Operations &

Programming/

Maintenance Budgeting
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Projects

Implemented
Projects

IR .
~ _ Regional
@ ~ Architecture Use

Implementation
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Transportation Planning Process
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Transportation Planning Processes

< Regional Vision & Goals > q\ &

| -
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Regional ITS Operations Capital
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Operational Strategies

Regional ITS Architecture

Needs and Services
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Regional Vision & Goals
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Strategy Evaluation and Prioritization
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Regional ITS Architecture >
*Project Sequencing \
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Project Life Cycle
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Planning
0

|dentified
Projects

Monitoring &
Evaluation

Operations & Programming/
Maintenance Budgeting

Funded
Projects

Implemented
Projects

IR .
~ _ Regional
@ ~ Architecture Use

Implementation
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from Architecture
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State DOT and State Department of ...
State Police Dispatch Center

-road network conditiors

State DOT First Division

State DOT First Division

'County Traffic Er.gineering Department

State DOT TMC Field Eguipment

:
|
|
|
|

State DOT Traffic Management Center

County Traific Operations Center

L troadway information system data4'7 N | T
| N

roadway information system status
road network conditions
|

City Traffic Engineering Department

City Traffic Management Center

Existing
Planned
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Using ITS Architecture 3388
for Short Term Planning
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e Use ITS Architecture for budgeting ITS
orojects

e Define near term projects in more specificity to
feed into budgeting processes

e Promote integration projects in region

e Establish a Process based on the ITS
Architecture
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Project Life Cycle
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Traditional Project Development Lifecycle
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Implemented
Projects
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Funded

Projects
Implementation

.

Plans, Project
Specs & Construction J

. Closeout
MBS

——\

Regional ITS Architecture ITS Standards Use

Project Preliminary
Initiation Engineering
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What is the Purpose of
Systems Engineering?
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e |t Improves the chances of developing a
system on-time and on-budget that meets
the users’ needs

Reduce Risk -- Control Cost and Schedule
Satisfy users’ needs

Improve system gquality
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Deployment of ITS Projects based on :35
Architecture and Standards 900
Project Systems Engineering “VEE” Diagram
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Regional ITS Architecture

Regional Needs

Stakeholders
Roles and

Responsibilities

ITS Element
Interfaces

ITS Services

traffic operator data
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Example “Customized” Market Package
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Other Center Operator
\ /
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traffic control coordination

traffic control coordination

traffic operator inputs

Traffic Management

TMC 1

traffic operator data

traffic operator inputs

-

\

\
Traffic Operations
Personnel
TMC 1 Operator
%
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Concept of Operations

Example System Overview
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Project Needs
e Cost-Benefit Assessment e e

Other Center TMC 1 Operator

e Metrics / Measures for System
Validation

|dentification of
° Users

e Roles and Responsibilities

Operational Scenarios
e Defines how workflow (system and non-

system elements) satisfy user needs

- Optimization opportunities Example Operational Scenario

Other Traffic ‘Traffic Operations

o More efficient use of resources = == B R |

System Overview

traffc control coordination

Traceableto = o

traffc operator data

e Regional ITS Architecture Elements U )

roacway information system status

e User Needs
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Concept of Operations

Operational scenario shows workflow steps of system and non-
system elements to satisfy user needs.
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Notification of control
request in queue

Functional details are filled in
during requirements gathering
| phase.
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Use Case and Requirements

Traffic Operations
Personnel

Other Center Operator

Other Traffic
Management

Other Center

Traffic Management

™C1

Roadway

TMC 1 DMS

Traffic Operations.
Personnel

traffic operator data

Development

e Use Cases Analysis is (
used to define / refine S—a\}
Interfaces in operational
scenarios.

e Traceable to Steps of

the Operational
Scenario
BT Microsoft Excel - uc-requirements.xls

PY Ap p ro aCh g u arantees Ble Ede tew Insert Fgl’ina.t ;olo\; %alt;' v_;ndfwmu‘aii T -

Other center request for
control action.

traffic control coordination \ 30

roadway information system status
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Notifcation of control

requestin queue
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consistency in detall c E g : | =
User UCDescri| UCPreConditions UCBasicCourseEvents-Requirements UCE: i vents |UCPostC: Technical |TestCase

Requirem

a n d C O m p I ete n e S S . 1 [TMC 1 Provice DMS Invertory to | The remote center sends 1. Receive DMS Invertory Request, The remote center r—
e User Interface Dialogs

e System to System
Dialogs
e Processing Details

Requirements written as

“shall” statements.

Remote Certers

2

W 4+ Huc-requirements /
Ready

& DMS inventory reguest 1.1, The local center shall be capable of accepting and processing valid

receives the response

message to the local
center that contrals &
sign that is heing
GUEries

DMS inventory requests.

1.2. The request shall incluce the follovwing:

- The D of the receiving center

- The ID of the sending certer

- The unigue request idenfifier assioned by the requesting center
- The security attribute (User name and passvword)

- The operator and agency name making the reguest

2. validate and Parse Reguest Message.

3. Retrieve DMS Invertory
3. Create DMS Inventory Gy,
3.2 Retriewe DMS Inventory.

4. Creste Response Message.

5. 5end DMS Inventory Response.

5.1 The local center shall be capable of sending a response to the
requesting certer

5.2 The response to & DMS inventory request shall include the following
- The D of the receiving center

- The D of the sending certer

- The unique request idertifier

- The operator and agency name in the request

- The name of the opetator st the Iocal center acting on the request

- The contact information (names, phone number, pager, emsil address)
for the owning certer

|<

to & DMS inventary
recuest.
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Use Case and Requirements

99J

Example Use Case and Requirements traceable to Step 2 of the Operational Scenario

E3 Microsoft Excel - uc-requirements. xls
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User

UCDescription

UCPreConditions

UCBasicCoursebvents-Requirements

UCExceptionEvents

UCPostConditions

Technical
Requirem
ents

TestCase

ThAC 1

2

Femote Centers

M 4 » M uc-requirements /

Ready

Provide DMS Invertory to | The remote center zends 1. Receive DMS Invertory Reguest.

& DMS inventary request 1.1, The local center shall ke capable of accepting and processing valid

message to the local
center that cortrols a
sign that is being
gueried.,

DS inventory requests.

1.2 The request shall include the following:

- The 1D of the receiving center

- The ID of the sending center

- The unigue reguest idenfifier assigned by the requesting center
- The security attribute (user name and password)

- The operstor and agency name making the reguest

2. Walidste and Parse Request Message.

3. Retrieve DMS Inventary.
31 Create DMS Inventory Guety.
3.2 Retrieve DMS Inventory.

4. Create Rezponse Message.

5. Send DMS Invertory Response.
5.1, The local center shall be capable of sending a response to the
requesting center.
5.2 The response to a DMS inventory request shall inchude the following:
- The ID of the receiving center
- The 1D of the sending center
- The unigue reguest identifier
- The operator and agency name in the request
- The name of the operator at the local center acting on the reguest
- The contact information (name, phone number, pager, email address)
far the owning center
<

The remote center
receives the response
1o a DS inventary
request.

>
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High Level Design

Design / Implementation
Alternatives Analysis J

Requirements are partitioned to
system components

Computing Architecture Trade-
off is performed: Alternatives Analysis

Client-Server
Web Services J J J
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User Interface Alternatives:
Mobile
Web Browser
Map-based J
Forms-based

Communications Alternatives

Data Storage / Retrieval
Data Warehouse $ $ $ $ $
Geographic Information Systems

Cost Assessment
Build-Buy
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Information
Level

Application
Level

Transport
Level

Subnetwork
Level

High Level Design
ITS Communications Analysis Framework
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Information
Level

Application
Level

Transport
Level

Subnetwork
Level

Wide Area Wireless Center-to-Center WAVE / DSRC Center-to-Field
Data Dictionary
I

. ASN.1 .
Message Sets Files Objects MIB Data Objects
I I

Message Dialogs Dynamic Objects
XML SOAP
GzIP OER PER OER
I I | |
I I
HTTP DATEX FTP TFTP SNMP STMP
TCP UDP
| | TP-NULL
]
Private -
Wireless cdma2000 Wi-Fi V\g\s\gfcl ATM FDDI Ethernet SLIP PPP PMPP
Wi-Max I
Network T T | |
Cellular, PCS 802.11p SONET I
V Series Modem | |FSK Modem

I I I I I

Wireless Fiber Coax Twisted Pair Telco Line

Plant
Level
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Travelers

Centers

Wide Area Wireless
(Mobile) Communications

Vehicles

Wide Area Wireless CP 1 - Mobile XML Messaging over Cellular Networks ::3 °
. . . 9000
Example: Wide Area Wireless Communications Packages 200
ITS Standards Framework Technology/Implementation Standards
Information Level XML Schema |IEEE 1512.x
WSDL APTA TCIP
TMDD
SAE J2354
Application Level Gzip, XML NTCIP 2306 - Application
Profile. References IETF
and W3C Standards for
XML, SOAP, WSDL, and
Gzip.
Application Level HTTP/ NTCIP 2306 references the
HTTPS following:
IETF RFC 2612 (HTTP)
|IETF RFC 959 (FTP)
Transport Level TCP IETF RFC 793 (TCP)
IP IETF RFC 791 (IPv4)

|ETF RFC 2460 (1Pv6)

Subnetwork Level

3GPP2 P.RO001 - Wireless IP
Architecture Based on IETF

Protocols
cdma2000
0 IXRTT
1 1xEV-DO

Standards of the 3G Wireless
Partnership (3GPP2)and
TIA (Telecommunications
Industry Association).

Plant Level

E.g., Spread Spectrum Radio 800
Mhz (Cellular) / 1900 Mhz

2 (PC9

FCC

New

York City Sub-Reqgional ITS Architecture




Detailed Design

Human and Standards Based System Interfaces

e Detalled Design
Specifications are based
on interface dialogs

Human: User Interface
Form

Center-to-Center: WSDL
and XML Schema

Center-to-Field: MIB

e Test Procedure
Development

Dialog Verification
Information Verification

e Traceable to Use Case
and Requirements

Document in Requirements
Traceability Matrix (RTM)
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ITS System Journey from Plan to Deployment

National ITS
Architecture

e

Regional ITS
Architecture
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Alternatives Analysis I
(High Level Design)
Alternatives Analysis

) G2 G CE3
J Final Design Report

$358S$  system Engineering

@Analysis
Specifications and

Test Plans

Concept of
Operations

&

Requirements

Dynamic Message
Signs

Deployment and Testing

Motorist
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