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ARC-IT Tool Suite

= Two free downloadable software tools available
to apply ARC-IT to regions and projects

o Regional Architecture Development for

Intelligent Transportation (RAD-IT) MD'IT‘/

o Systems Engineering Tool for

Intelligent Transportation (SET-IT) SET—IT ra

Transportation

Planning

Monitoring Funded

& Evafuatio?- RAD-T ‘l Projects

Operations & Project
Development

Maintenance

Implemented Projects U.S. Department of Transportation
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What is RAD-IT?

* Formerly known as Turbo Architecture
= Supports ARC-IT
* To create and maintain ITS architectures

! i
' WS
1
|
1 A
| /i
_ r o

= [ncludes conversion utilities for current
regional architectures

» Free tool available at www.arc-it.net (select
Resources / Tools)

* Training available under Resources / Training

U.S. Department of Transportation
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http://www.arc-it.net/

What is SET-IT?

» Systems Engineering Tool for Intelligent
Transportation (SET-IT)

= Originally to support tailored CV project
architecture development (using CVRIA)

» Expanded to include all ITS
= Creation of diagram based project

architectures covering the Physical,
Enterprise and Communications Viewpoints

» SET-IT Training at www.arc-it.net (select
Resources / Training).

U.S. Department of Transportation
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http://www.arc-it.net/

Scope of Tools

» RAD-IT focuses on regional planning
and the development of Operations

Concepts, ¢
- Stakeholders, Physical Objects, e Concptof
Service Packages, Interfaces for the region
= SET-IT is project-focused > \aish
o Scope specified in the regional architecture u% Highevel

o Graphical tool,

= providing visual feedback and tools to
manipulate service package diagrams

= develop communications stack
templates, specify standards at all
protocol layers,

o Outputs — documents, diagrams, tables

U.S. Department of Transportation
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RAD-IT’s Updated Look-and-Feel

Outpu

DAl O @ =8HYV Z

Copy Cul Synchronize Update Add Physical Add | Request Speling Architecture
Elements Status  Objects Flows | Flows
Clipboard Tools Review
Start Planning Stakeholders Inventory
[
Architectures
Regional

Regan o Projgct

Naw

Project

RAD-IT - New - Marinara County

Services R&R Reguirements Interfaces Standards Agreements
Current Region: Marinara County
Regional Architecture Aftributes.
Name

[Marinara County

Description

This sample architecture originated as an exercise in the National ITS Architecture Public Sector Training Course . 1t ilustrates how many of the
Turbo Architecture, Regional Architecture Development for Iintefligent Transportation (RAD-TT), features can be used to highlight features of the tool

MCDOT Saucelito Traffic Coordination
MCDOT Traffic Montoring Expansion Project
MCDOT V2| Safety Intiative

TOMATO

as wel as part of the Architecture Reference for Cooperative & Inteligent Transportation (ARC-IT) that merges traditional ITS concepts with
connected vehicle technologies and supporting services. To this end, several minor extensions have been made to the basic Marinara County
scenario so that features like user defined Physical Objects, Flows, and connected vehicle service packages can also be ilustrated.

Timeframe
[Through 2030 (Next 10 to 15 years)

Geographic Scope

The Marinara County transportation region encompasses rural and urban areas, including the rapidly expanding city of Sauceltto. The total regional
population of 675,000 is demographically diverse: 5% continue the traditional regional farming activities, 2% are Saucelito residents, and over 50%

of the region’s workers are in technology industries. Marinara’s largest employer is Parma-John, a pharmaceuticals firm with a payroll of over
11,000 workers.

Project to Bagon

New
Related

Service Scope

The inteligent transportation system for the Warinara region consists of freeway management, surface street systems, and transit services that are

Alfredo County

by the county and local agencies. There is now a growing interest in traveler information systems that use new technologies to collect
traffic data and develop traveler information concerning traffic as well as parking and event data for the region.

Developer Maintainer

[Bob Oliey (ucDoT) | [wit N Abie (ucTPE)

Version Date/Time:

[v2017-a

| [sr22:2017 10:48:56 Al
Délets Change Log

Apgly Cancel

U.S. Department of Transportation
ITS Joint Program Office



Relationships of
Architecture Components in RAD-IT

Stakeholders Inventory. [t  Requirements

Roles &

Responsibilities Services Interfaces

n——

Agreements

_'_

Planning -
tandards

Objectives/
Strategies

U.S. Department of Transportation
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RAD-IT Outputs

= Diagrams E o
Subsystem Summar y (| el — =
’ y Y I vTE &2 @«
- nterconnect Filters ?!;:ETPDE Diagrams Tables Document :;;S.;
- - OW Filtering Output J
o Plus - Batch capabillity
= Tables

» Documents — regional and project
» Customized website

U.S. Department of Transportation

t‘ ITS Joint Program Office 8



RAD-IT Outputs: Subsystem Diagram

Support Systems

Wide Area Wireless

Traveler Devices

Personal

Center to Field
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Management System
Map Update Privacy Protection
System Gateway
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Management Center

Field Equipment

Center to Field

Border Inspection Commercial Vehicle
System Check Equipment
Connected Vehicle Electric Charging
Roadside Equipment Station
Field Support Intermodal
Equipment Terminal
ITS Roadway TS Roadway
Equipment Payment Equipment
[FILACT Security Monitoring
Management E“-l..i ment i
System auip
Field to Field

Information
Device

Traveler Support
Equipment

Vehicles

Commercial Vehicle
OBE

Emergency Vehicle
OBE

Freight Equipment
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RAD-IT Outputs: Interconnect Diagram

MCDOT and State Highway Patrol Saucelito City Department ofTranspo...
MCDPW GARLIC Information System MC Freeway Management Center SCDOT Loops and Controllers

M arinara County Department o fPubli...

Dilgi‘tal M ap System Marinara County Department of Tran...
TOMATO Event Parking System

! Saucelito City Department of Transpo. ..
' SCDOT City Operations Center

M arinara C gunty D epartment ofTran...
MCDOT Flood Monitoring System

| Trawveler Infom ation Devices . TOMATO Regional Traveler
! | | Information Center

—_— e — — — — — i ——

ITS Joint Program Office
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RAD-IT Outputs: Flow Diagram
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RAD-IT Outputs: Context Diagrams

Marinara County Department of Tran. .. Marinara County Department of Publi...
MCDOT Traveler Kiosk Network MCDPW GARLIC Information System

Equipped Vehicles

=
0
'

w
Marinara County Department of Tran. . Digital Map System MCDOT and State Highway Patrol
TOMATO Regional Traveler MC Freeway Management Center
Information Center

| T til'ltersectin:m geometry— — — — — — | T
|_ “map updates- — — — — — — — — —
map update notification- — — — — — — — —

- map update notification------------------------
Fintersection geametry — — — — — — — — — — —
| rmspupdstes—————————____

r— — — — ¥

parking facility geometry — — — — — — —

Area Parking Providers
Traveler Information Devices Regional Parking Lots

— — — — — — Flanned
"""""""""""" Future

‘ U.S. Department of Transportation
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RAD-IT Outputs: Tables

Services

Dm0l

IT3 Data Warehouse

This zervice peckage provides the same broad acoess to multimodal,
multidimensionz| data from varied dats sources 25 in the ITS Data Warehouse
service package, but provides thiz access using enhanced interoperability
between physiczlly distributed ITS archives that are each loczlly managed.
Requests for data that =re satisfied by scoess to 3 single repository in the T3
Data Warehouse service packsge are parsed by the local archive and
dynamically translated to requests to remaote archives which relay the data
neceszary to sstisfy the request.

Induded Bements

MIC Planning Data
Warehousze

PRIOS

Regional Parking
hanzgement

This service peckage supports communication and coordination between
equipped parking facilities and alzo supports regional coordination between
parking fzcilities and traffic 2nd transit management systems. This service
package zlzo shares information with transit management systerms and
information service praviders to support multimadal travel planning, induding
parking reservation capabilitizs. Information including current parking
svailzbility, system status, and operating strategiss are shared to enable local
parking fzcility mansgement that supports regional transportstion strategies.

Future

No

Regional Parking Lots

PrADS

Regional Parking
hanzgement

This service peckage supports communication and coordination betwesen
equipped parking facilities and alzo support=s regional coordination between
parking fzcilities and traffic 2nd transit management systems. This service
package zlso shares information with transit management systems and
information service providers to support multimadal travel planning, induding
parking reservation capabilitizs. Information including current parking
svailability, system status, and operating strategies are shared to enable local
parking fzcility manzgement that supports regional transportstion strategies.

Future

TOMATO Event
Parking System

PrAD4

Regional Parking
hiznzgemsnt

This zervice package supports communication and coordination between
equipped parking facilities and alzo supports regional coordination between
parking fzcilities 2nd traffic 2nd transit management systems. This service
package zlso shares information with transit management systems and
informiation service praviders to support multimadal travel planning, induding
parking reservation capabilitizs. Information including current parking
zvzilzbility, system status, and operating strategiss are shared to enabls local
parking fzcility mansgement that supports regional transportstion strategies.

Future

MNao

TOMATC Regionsl
Traveler Information
Center

R U.S. Department of Transportation

t ITS Joint Program Office
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RAD-IT Outputs: Documents

Table of Contents

o = O M = W D =

[

INTRODUCTION . ..
ARCHITECTURE SCOPE. ...
RELATIONSHIP TO PLANNING ...
ITS STAKEHOLDERS ..
ITS SYSTEM INVENTORY ..o
TS SERVICES
ROLES AND RESPONSIBILITIES. ...
FUNCTIONAL REQUIREMENTS ..
INTERFACES BETWEEN ITS SYSTEMS ...
10 STANDARD S L
11 AGREEMENT S L e
12 TS PROJECT S,
APPENDIX A, REQUIREMENTS DETAILS ...
APPENDIX B. INTERFACES DETAILS ...

U.S. Department of Transportation

ITS Joint Program Office

14



RAD-IT Outputs: Website

VI ET L ELE]

Scope
Planning
Stakeholders
Inventory
By Physical Object
By Stakeholder
Senvices
Roles and Resp
Requirements
Interfaces
Standards
Agreements
Projects

Welcome

This Regional ITS Architecture is a roadmap for transportation systems integration. The
architecture was developed through a cooperative effort by the region's transportation agencies,
covering all modes and all roads in the region. It represents a shared vision of how each
agency's systems will work together in the future, sharing information and resources to provide a
safer, more efficient, and more effective transportation system for travelers in the region. The
architecture provides an overarching framework that spans all of the region's transportation
organizations and individual transportation projects. Using the architecture, each transportation
project can be viewed as an element of the overall transportation system, providing visibility into
the relationship between individual transportation projects and ways to cost-effectively build an
integrated transportation system over time. The purpose of this regional ITS architecture web
site is to encourage use of the regional ITS architecture and gather feedback so that the
architecture is used and continues to reflect the intelligent transportation system vision for the
region. The menu bar at left provides access to the stakeholders, the transportation systems in
the region (the Inventory), the transportation-related functions that are envisioned, and the
existing and planned integration opportunities in the region.

ITS Joint Program Office
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SET-IT Expanded Scope

» SET-IT began with CVRIA applications
= Now includes all ITS service packages

= Supports tailored project architecture development
based on ARC-IT

» SET-IT focuses on the Physical, Communications, and
Enterprise Views

* * in version 8.0, the Enterprise View does not specify
which relationships and roles are required to support
service packages or information flow triples

= However, SET-IT can still be used to generate
enterprise diagram, context diagrams and other
enterprise artifacts

A U.S. Department of Transportation
L ITS Joint Program Office 16



SET-IT

H§9-06H -+ SET-IT - CASET-IT\Regienal Unified Model Arch cv1\Regional Unified Model Arch ovl.setit - 0 X

Home Review Qutput Search | & @
v _32 (@) !
| ) Lo

Diagram Enterprise Physical Comm :-5:; oymed Synchronize
- Item - -
Tew Views Tools
Overview Project Information
Name: |Uniﬁed Implementation of the Connected Vehide Reference Implementation Architecture - Regional Scale (Sample version)
Praject
Description: | The eyalution of the concepts espoused in the Southeast Michigan 2014 project to one that can be applied anywhere and is larger  »
Service Packages (e.q., regional or statewide) in scope. The concept is to arganize installations in a large region so that all parties have a common
experience, This expectation of common experience goes a number of ways. Vehide operators expect consistent data from
infrastructure devices and center-based content providers, Center-based data analysts expect consistent data from
v
Change Lag StartDate: |2/1/2015 =K EndDate: |12/31/2015 =
Geographical Scope: | Regional or statewide. No spedific deployment (customize this to your needs if you use this sample)
Service Scope: | Collection of vehide situation data A
4 Collection of field situation data
Pravision of traveler information
Security credentials distribution and CRLs, Service Monitor of center-based and field infrastructure, Object Registration and
v
Developer: |Naﬁonal ITS Architecture Team | Maintainer: |Naﬁonal ITS Architecture Team |
Initials: |NAT Origin Location: |[United States
Version: |7 | [1/27/2015 9:22:21 AM =g

=% Diagrams

é, Definitions

Physical

A U.S. Department of Transportation
t ITS Joint Program Office 17



SET-IT's Access to All ARC-IT Service
Packages

B9-od-~ SET-IT - CASET-IT\ITS Project CVIVITS Project CV1.setit - g X
Home Review Qutput Search | » ] ng]
[ (@)
e hET N o
Diagram Enterprise Physical Comm D Synchronize
= Item - <
New Views Tools
Qverview _ . This service package indudes traffic detectors, other surveillance equipment, the supporting field equipment, and Center to Field communications
Combine Type(s) Combine Group(s) to transmit the collected data back to the Traffic Management Center. The derived data can be used locally such as when traffic detectors are
o 5 = connected directly to a signal control system or remotely (e.g., when a CCTV system sends data back to the Traffic Management Center). The
e EIOIES LI TT=S data generated by this service package enables traffic managers to monitor traffic and road conditions, identify and verify incidents, detect faults
Incude In Project SP Service Package Type(s) # ||| in indicator operations, and collect census data for traffic strategy development and long range planning. The collected data can also be analyzed
Service Packages » [l 0 TM01  |Infrastructure-Based Traffic Surveillance Informational, Management and made available to users and the Traveler Information Center physical object.
[l 0 TM02  Vehide-Based Traffic Surveillance Informational, Management, Mal
Thit ckage indudes 1 | di d 1 entes di g
O 0 TM03 Traffic Signal Control Management, Mobility, Safety SSEETREE RN I TrE CRren e AT
onnected Vehicle Traffic Signal System anagement, Mobility, Sa
0 ™04 C cted Vehicle Traffic Signal t M t, Mobility, Saf
Change Log ] 0 TMO5 Traffic Metering Management, Mobility
O 0 TMO6 Traffic Information Dissemination Infarmational
egional Traffic Managemen anagemen
0 ™07 Re | Traffic M t M t
O 0 TMO8 Traffic Incident Management System Management, Mobility, Safety
O 0 TM09 Integrated Decision Support and Demand Management  Environmental, Management, Mc
O 0 T™M10 Electronic Toll Collection Management, Mobility, Regulato
O 0 ™M11 Road Use Charging Management, Mability, Regulato
ynamic Roadway Warning a
] 0 TM12  Dynamic Roadway Warni Safety
0 ™13 Standard Railroad Grade Crossing Maobility, Safety
dard Railroad Grad bil f
vanced Railroad Grade Crossing obility, Sa
0 ™14 Ad d Railroad Grade Ci i Mobility, Saf
ailroad Operations Coordination anagemen
[ 0 TM15 Railroad 0 ti Coordinati M t
O 0 TM16 Reversible Lane Management Management, Regulatory, Safety
[l 0 ™M17 Speed Warning and Enforcement Management, Regulatory, Safety
4 0O - —_—
0 TM18 Drawbridge Management Management 5 =
[l 0 TM19 Roadway Closure Management Management, Safety h}::mﬁgﬁi}t f'l'ro,ﬂ'icch;::?;emnt {MFIFR:;SWF
O 0 ™M20 Variable Speed Limits Management, Mability, Regulata :+—J¥:3—— — e
O 0 TM21 Speed Harmonization Management, Mobility |2A] raa vy
O 0 TM22 Dynamic Lane Management and Shoulder Use Management, Mobility, Regulato ' an:’ra'ur:
O 0 ™M23 Border Management Systems Mability, Regulatory coord 13-_c~,l
[l 0 PTO1 Transit Vehicle Tracking Informational, Mability 5 i (7S Roodway
(| 0 PTO2 Transit Fixed-Route Operations Management, Mobility traffic aperator input f
ims f— - = PUSEIE Equipment]
[l 0 PTO3 Dynamic Transit Operations Informational, Management, Mal fT!qg'icCpemJ;Jms T . d Wehide]
O 0 FTO4 Transit Fare Collection Management Convenience, Mobility Ersane, + B
O 0 PTOS Transit Security Mability, Safety
[l 0 PTOG Transit Fleet Management Management, Mobility TMC Passive i M Roadway Passive e ——
|:| 0 PTO7 Transit Passenger Counting Management, Mability Surveillance - Menitoring y - ', S
"""" [l 0 PTO8 Transit Traveler Information Informational, Mobility | Thesgnature mayementefrom
0O ‘ bl N | - ¢ anyfallcommdevicas on bosd the
% Overview 0 PTO9 Transit Signal Priority Maobility TMC Basic [ Roadway Basic e, including personal devis
O 0 PT10 Intermittent Bus Lanes Management, Mability, Regulato Surveillance Surveillance
= O 0 PT11 Transit Pedestrian Indication Safety
Diagrams
O 0 PT12 Transit Vehicle at Station/Stop Warnings Safety
. ™ T g S S T eI —ra 4
& Definitions < > | |
_ TMOL: I nf rsructurs-Baz e Traffic Suneiene
Include Group |Search all Service Packages... | A Search | 3 | Physic Sap 8,16 | NAT [

A U.S. Department of Transportation
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SET-IT Outputs

= Tables

= Diagrams
= Documents ="

59-0H -~

Cutput

30

Diagrams

0: ITS Proj CV1 Top
Layer Physical

1: State DOT and
Qur Town ITS

2: 5U03: Data
Distribution {Copy
1)

2: PTO%: Transit
Signal Priority (Copy
1)

2: TM21: Speed
Harmonization
(Copy 1)

2: TM20: Variable
Speed Limits (Copy
1)

Review
LI S
5 o
|

I

o
=
e B
/
(—
| I—
=B

A

Output

State DOT THMIC

TMC Signal Contrg

f

ThAC Mtuiti-Modz;
coordinztion

—
{2C} traffic controt I |
priority request | (2ei

| | pricr

‘Our Town Transi

Dizpatch Center

Transit Center Pricr]
Mznagement

transit operations trans:

persannel input statwy

‘Our Town Transi
Sys Operstor

.—3 Output Tables

1. Select Table

Cptions

= Project / File Info
hange Log
ervice Packages
Diagram Information
tatus Values

i Stakeholders
[+- Needs & Requirements
[#- Physical View
[+- Enterprise View
[
[

+- Communications View
H- Scenarios

2. Select Columns

Awvailable Columns

Description

Start Date

End Date
Geographic Scope
Service Scope
Developer

Initials

Maintainer
Wersion

Wersion Date

3. Select Action

4, Create Output

»

<

Selected Columns

- 0O x
x
thi= & @
o -
A
v
»

U.S. Department of Transportation
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SET-IT Outputs: Customized Physical Diagrams

Other TMCs l¢ — —(2C) traffic images_ __ )] My TMC +t—— = — — ITS RE
C) road network conditions + oq——— —— _(2B)trafficflow |
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oqd— - — - — —(2B) trafficimages _ __ ___ _ | Detection
*————————————————
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SET-IT Outputs: Enterprise Diagrams

TMC Operator |

Presumption of Correct Operation
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SET-IT Outputs: Context Diagrams
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SET-IT Outputs: Summary Physical Diagrams
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SET-IT Output: Communications Diagrams
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SET-IT Outputs: Tables

Elements
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SET-IT Outputs: Documents
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ARC-IT Tools Integration

* FUTURE Capability

o Take the Regional Architecture content as an input for
a project in SET-IT

o Drive more SE analysis using tools - Requirements,
|ICDs, regional standards

RAD-ITY i
SET-IT*
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ARC-IT Tool Set Supports Application & Usage
of Architecture

Transportation

Monitori Planning
onitoring
Funded

& Eval uati0?~ RAD-IT 1 Projects

Operations &
Maintenance

Project
Development

Implemented Projects
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