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Conseills et protocoles de webinaire

« Vous pouvez poser des questions a n'importe quel moment en utilisant la boite a
questions ef réponses. Nous répondrons au plus grand nombre de questions
possible.

« Vous pouvez aussi lever l[a main pour posez des questions verbalement si le
souhaitez.

« Veuillez garder voire ligne en sourdine.

« Vous pouvez eégalement envoyer vos questions par courriel a [TSArchitecture-
ArchitectureSTI@tc.gc.ca pour obtenir une réponse plus tard.



mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca
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Avis de non-responsabilitée

* Transports Canada ne s’associe a aucun produit ni a aucune entreprise.
Toute réference faite a des produits, a des processus ou a des services
commerciaux par la mention de leur nom commercial, de leur marque de
commerce, de leur fabricant ou d’'une autre désignation ne signifie
aucunement que Transports Canada approuve, recommande ou soutient
les produits, services ou processus en question. Cette référence ne doit
donc pas servir a des fins de publicité ou de promotion.

» Transports Canada n’est pas responsable des erreurs ou des omissions
ayant pu se glisser dans ce document et ne garantit aucunement
I'exactitude et l'intégralité des renseignements. Le contenu fourni par les
sources externes n'est pas assujetti aux exigences sur les langues
officielles, la protection des renseignements personnels et I'accessibilité.
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Cet expose se fonde sur des documents de \
formation élaborés par le Département des
transports des Etats-Unis (USDOT).

_ Transports Canada tient a remercier le
Remerciements comité consultatif des intervenants sur
I'architecture des STI pour le Canada ainsi
gue les autres personnes qui ont
gracieusement examiné le matériel de
formation et fourni des images, des
graphiques et d'autres documents.
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Goals and Objectives

Plongez plus en
profondeur dans les
détails de l'architecture
de référence nationale
des STI aux Etats-Unis
(ARC-IT)

Apercu des ressources
disponibles

Montrer ou l'utilisation
de l'architecture peut
étre intégrée dans les
efforts de planification et
de conception
conventionnels

Visite guidée du site
Web de I'ARC-IT




Agenda

* Introduction de la structure et des
elements de 'ARC-IT

» Eléments canadiens accessibles par le
biais de 'ARC-IT

* Visite guidéee du site Web de 'ARC-IT




Introduction de I'ARC-IT

Bl [enspor Jranspons Canada
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Les systemes de transport intelligents (STI) integrent
différentes technologies de I'information et des
communications dans l'infrastructure et les véhicules de

Qu,eSt'Ce gque les STI? transport routier, en vue d’aider a rendre le systéme de

transport plus sdr et plus efficace.




ROle des professionnels
du transport

 Planifier et fournir des
solutions aux besoins de
transport




Qu’est-ce qu’une
architecture des STI?

» Cadre pour I'élaboration de
systemes de transport intégrés

« Détermine :
» Les organismes
» Les systemes utilisés
» Les fonctions exécutées
» Les renseignements echangés
« Les communications

 SANS entrer dans des
technologies spécifiques

« La neutralité technologique est
essentielle
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Une architecture
des STI n’est PAS...

* Un document de conception

» Un processus institutionnel ou de
developpement

* Une technologie normative. . .
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Les architectures des STI fournissent un cadre d’intéegration

Renseignements
voyageurs @

A
N

_—
Demande de = _ :
. enseignements
: renseignements sur les 9
Trafic voyageurs
voyageurs

s,

oo s

A
v

Transports en
commun

Urgence

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.
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Types (ou niveaux) d’architectures des STI

« Référence
 National/Ressource

» Regional St
- Utilisé pour la planification Sniieation
Ut P P regionale
* Projet
¢ Ut'“Sé pOUF Ia Project de
conception/le centre de ,

déploiement trafic




s Raisons pour utiliser I’Architecture lors

0' de la planification

s » L'Architecture représente une vision

commune des intervenants en
B s, g Opérations et Planification afin de
i deployer des systemes STl
G wﬁ,\, ~ . Adresse/le_s pr\ojets de courte durée et
R e les stratégies a long terme
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Rendre I'architecture utile pour la programmation/la

budgétisation

 Définir les projets a court terme avec plus de
precision pour alimenter les processus de
orogrammation et de budgétisation

* Promouvoir des projets d’'intégration dans la
region

« Etablir un processus qui utilise I'architecture

PROGRAMMES/PLANIFICATION PROJETS
Planification des Développement Opérations et
transports de projets maintenance
Plan de Planification/pro . . .
. o Faisabilité _,Environnemental , Conception _Conception  c,nciryction
t
transport & long ) grammation = du projet = (Exigences ) #préliminaire- (PS&E) =) et autres frais.

terme court terme

Suivi et T
évaluation

Projets
financés

Projets mis en ceuvre

Adapté de : Département des Transports (DOT) des E.-U.
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Avantages des architecture STl au

niveau régionale et de projet

Centre de gestion de transport
en commun

n

)

Sous-systeme routier

Mention de source : Société de transport de Montréal (STM)

Centre de gestion du trafic

Mention de source : ville d’'Ottawa, OC Transpo

L’entretien
pourrait étre
plus facile et
moins cher.

Le projet reste
consistant avec
les autres

projets STI
planifiés.

Evite I'oubli de
capacités ou
d’interfaces qui
n’ont pas été
considérés au
préalable.

La continuite
entre la
planification et
le
développement
de projet est
maintenue.

Réduction des
risques et
améliorations
des chances de
succes.

La portée du
projet inclut des
considérations
pour une vision

régionale.




[
AT s

V-

e ) ;;,;f,

AN
T
'ﬁ\b
1l ek
T A |l'-\‘
-.?}7;‘:‘)5‘.\
et " .
+

} l’c
o
K)
R
| &

Plan de Planification/

terme court terme
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transport a long - programmation a #

L’engagement des
Intervenants est clé

* Le développement d’'une architecture
des STI est une excellente opportunité
pour réunir vos intervenants du coté
Operations et Planifications, a la fois
lors du développement mais aussi plus
tard lors des activités de mise-a-jour
ou d’entretien.

« Le comité qui a supporté le
développement de l'architecture
devrait aussi prendre un réle de
premier plan pour surveillée ['utilisation
de I'architecture ainsi que son
entretien.

Faisabilité Environnementale Conception Conception Construction et
du projet = (Exigences) = préliminaire = ( =

PS&E) autres frais. by 17 B



A rc h | teCt Ures « Analyse juridictionnelle terminée
d eS STI d e  Plusieurs pays ont développé et/ou

adopté des architectures des STI de réference

I éf é frence « L’ARC-IT aux E.-U. peut facilement étre considérée

comme un étalon de référence

— come (oo (| ¢ LARC-IT est la plus étroitement alignéee

ag)%g/ e « Intégre quatre ensembles de services canadiens uniques
AN\ A\ R  accessible par I'intermédiaire du site web et des outils de TARC-IT

© : (RAD-IT / SET-IT)
« Déplacements transfrontaliers
mch | P Eore « Industrie automobile commune et de nombreuses normes
e | et (] domee r « L'approche actuelle de TC consiste a encourager

el — I'utilisation de 'ARC-IT et a développer de
=i L e nouveaux ensembles de services si nécessaire.

Zl_il’}ﬂ?nnzdoezz())urce : Webinaire sur I'utilisation des architectures dans les STI

18



Une route longue et venteuse

* Le programme US National ITS Architecture /ARC-IT a débuté dans les années 1990
« S’est développé et a évolué au cours des 25 derniéres années
* Rebaptisé en 2017

« L’architecture des STI pour le Canada a évolué avec en méme temps

Services aux

. Architecture
utilisateurs

publiée

HRI
1997

Version

Version 2
1998

Septembre 2023 —
1999 ARC-IT 9.2

Version 4 Version

Novembre 2023 —

outils mis a jour
* ARC-IT 9.2
I*I e e e e e e P e o e e e o e e e e
Version 1 Version 2 Version 3

Version -
6.0 Version Version

2000 2010 2020 19



Nouveautes dans ARC-IT 9.2

La version 9.2 de ARC-IT apporte de nombreuses améliorations pour mieux supporter les ensembles de services Voyage accessible
multimodal (Multimodal Accessible Travel (MAT)), Gestion des reglements électronique de la route (Management of Electronic
Traffic Regulations (METR)) ainsi que d’autres concepts et raffinements. Les changements les plus significatifs sont :

Voyage accessible multimodal : Concepts qui support des voyages complets, paiements intégrés, securité des URV ainsi que la
navigation intérieure. Les ensembles de services les plus touchés par la mise a jour sont :

* SU15: Support pour transitionner des dispositifs liés aux usagers * TIO6 : Covoiturage dynamique
de laroute vulnérables * TIO8 : Orientation personnelle
* TI03 : Guidage routier autonome » VS12: Sécurité des usagers de la route vulnérables
* TIO4 : Paiement de services aux voyageurs et réservations * VS18: Regroupement des usagers de la route vulnérables

* TIO5 : Perception électronique de péage
Des améliorations majeures ont été faites a 'ensemble de service VS17 Diffusion du code de la route basé sur les développements des
normes METR présentement en développement par ISO/TC 204. Ceci inclut des détails sur la fagcon dont les systemes METR
collectionneront, géreront et diffuseront les reglements de la route.

D’autres améliorations sur les ensembles de services suivant:

« MC12: Conduite en convoi a sens unique -- nouvel ensemble de services inspirés par des projets en Norvege et implémenté de facon similaire dans les
états ameéricain ou il y a beaucoup de neige.

« STO5: Gestion des bornes de recharge électrique -- modifié pour mieux accommoder le partage d’information et la gestion d’entité.

Mise a jour de toutes les vues afin d’intégrer les changements récents inclus dans les technologies ou normes de I'industrie.

Plusieurs nouveaux objets qui supportent MAT, METR et d’autres concepts, tels que Equipement embarqué pour véhicule de

micromobilité, Centre de gestion des bornes de recharge électriques et Centre de transport a usage partagé. 20



Nouveautes dans ARC-IT 9.2 (suite)

« Laversion 9.2.1 de RAD-IT inclut de nouvelles fonctionnalités et des
ameéliorations :

» Les parametres des documents peuvent maintenant étre sauvegarder par architecture,
permettant aux utilisateurs de configurer et sauvegarder plusieurs documents a la fois au
sein du méme fichier. Par exemple, un document pour une architecture régionale et un autre
pour une architecture de projet.

« Nouveaux rapports d’extrant basé sur les flux et solutions de communication disponible
assigné a chaque ensemble de services.

« Performance améliorée sur I'onglet Interfaces pour la fonctionalité Build.
 Plusieurs corrections de bugs, incluant un bug relié au convertissement des assignements
d'objet physique.
« Laversion 9.2.1 de SET-IT inclut de de nouvelles fonctionnalités et des
ameliorations :

- La fonction de recherche avancé ouvre maintenant les champs pour inclure du texte
concernant les ensembles de services, diagrammes et objet fonctionnels.

 Correctifs reliés au crash occasionnel du logiciel

» Plusieurs corrections de bugs, incluant des erreurs lors de la génération des documents et
lié a la synchronisation des noms d’ensembles de services.

21



Etat actuel

mm ARC-IT

* « Plan directeur » mandaté par le Congrés pour les
déploiements de STI financés par le gouvernement
fédéralt

* Intégre 9 ensembles de services internationaux (dont 4
du Canada)

* Le site Web et les outils prennent entierement en charge
tous les ensembles de services

mmm Architecture des STI pour le Canada

» Aucune exigence législative ou politique similaire

» Met lI'accent sur le soutien et I'encouragement de
I'utilisation des architectures des STI (ARC-IT) plutot que
sur le maintien d'une architecture de référence parallele

* Les bases de données hors ligne refletent TARC-IT :

facilite le développement d'ensembles de services
supplémentaires si/quand cela est nécessaire

U.S. ARC-IT 9.0

Soutien de
I'architecture
des STI

RAD-ITY S — .
SET-IT*

22



Points de vue ARC-IT

Le point de vue de I’entreprise examine les

politiques, les incitations au financement, les _
modalités de travail et la structure juridictionnelle qui
soutiennent les couches techniques de I'architecture.

Le point de vue fonctionnel fournit une analyse des
éléments fonctionnels abstraits et de leurs interactions
logiques.

Le point de vue physique représente les elements
Bhy5|qu_es qui fonctionnent sur le terrain et dans le

ack-office, les fonctionnalites contenues dans ces
élements, les roles que jouent les éléments dans la
fourniture de services aux utilisateurs et les
connexions entre ces elements.

Lecloomt de vue des communications fournit un
cadre pour définir les protocoles necessaires a la mise
en ceuvre d’'un flux d’'informations entre les objets
physigues (tels que définis dans la vue physique)

Enterprise View

TR N

Ralationships between Organkations

Functional View

./'h./*.-u.

Logical interactions betwaen Functions

Physical View
m"

Connections batwaen Physical Objects

Communications View

-

Leyyered protocols facilitating data exchange
betwaen Physical Objects

Adapté de : Département des Transports (DOT) des E.-U.
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Points de vue ARC-IT

Le point de vue physique représente les elements

hysiques qui fonctionnent sur le terrain et dans le
yack-office, les fonctionnalités contenues dans ces
éléments, les roles que jouent les élements dans la
fourniture de services aux utilisateurs et les
connexions entre ces éléments.

Leoloomt de vue des communications fournit un
cadre pour definir les protocoles nécessaires a la mise
en ceuvre d’'un flux d’'informations entre les objets
physiques (tels que définis dans la vue physique)

Le point de vue de I’entreprise examine les

politiques, les incitations au financement, les _
modalités de travail et la structure juridictionnelle qui
soutiennent les couches techniques de l'architecture.

Le point de vue fonctionnel fournit une analyse des
elements fonctionnels abstraits et de leurs intéractions
logiques.

..x—a.Ph View
__A al Objects

Functional
Objects

Enterprise
Objects

Relationships

“unctiona

- ‘ Processes
Requirements ‘ Data Flows

Adapté de : Département des Transports (DOT) des E.-U.
24



Perspective physique

Perspective physique Al o

Connexions entre objets physigues
V4 .
m DeEcrit :
L]

 Les objets physigues qui interagissent pour fournir des
services

 Les interfaces et flux d'informations entre ces objets physiques

mm |dentifie les options pour...

* Quelles sont les interfaces visant a soutenir les services de
STI?

* Quelle fonctionnalité est allouée aux objets physiques?

* Quels objets nécessitent des mesures de sécurité de
I'information et quelles sont-elles?




Perspective physique - Objets physiques

* Principaux « éléements de base » de la
perspective physique

 Systemes, appareils, vehicules ou personnes
physiques qui fournissent des services de STI

* Deux types:

Centre de gestion
du trafic

« Sous-systemes
* Functionality defined Contréle de Ia

signalisation CGT

 Terminateurs .
) ) Etablissement
 No functionality finandier

Terminateurs

Terminateurs

Sous-systemes

Terminateurs

Adapté de : Département des Transports (DOT) des E.-U.
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Perspective physique - Objets physiques

» Organisé en six
catégories

» Codeé par couleur

Centre a centre

S Objet des STI

[ —
L—4
Soutien
Solus-systéme d‘e Systemelde Syst.éme coo_pér.atifr-ie
gestion des données rtificati gestion des justificatifs
archivées certification d'identité des STI
Systeme d . Equi t d
e L L
7 identifiants
données STl

Fournisseur de mise
ajour des cartes

Systeme
d’enregistrement et de
découverte d’objets

Systéme de controle
des services

Equipement de
maintenance de

Systéme de diffusion

01000101300010
01.0001220001010

STl

Communications sans fil étendues

Accés auxservices

Systémes
d’inspection
douaniére

Equipement routier

d’autorisation

I'inspection douaniére

Centre

Administration de
véhicule commercial

Centre de fournisseurs
deservices pour
véhicules commerciaux

Centre de gestion
des urgences

Centre de gestion
des émissions

Gestion de parcde
véhicules et de
marchandises

Fournisseur de services
degestion de la
distribution et dela

Centre de gestion de
I'entretien et de la
construction

Administration du
péage

Centre de gestion de
stationnements

Centre de gestion du
trafic

Centre de gestion de
transport en
commun

Fournisseur de
services

de renseignements a Centre aterrain de véhicule
soutien grande échelle connecté
. Terrain
Centre a centre
Centre o
Terminal intermodal
Centre Administration de

Centre aterrain
Perception de péage

Unité des
communications
routieres

Téléassistance aux
voyageurs

1H35 SOUTH
ILLINOIS TO LOOP 12
CONSTRUCTION

Communications

sans fil a courte

portée

Terrain

Contréle de véhicule
commercial

Bornes de recharge
électrique

Equipement de
maintenance sur le
terrain

Sous-systéeme
routier

Equipement de
stationnement

Sous-systéme de
surveillance de
sécurité

—

Acces a l'information
personnelle

Appareil personnel

Communications
sansfil a courte

portée

d’information

Centre a centre

Communications sans fil étendues

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

Véhicule

Sous-systéme de
véhicule commercial

Sous-systéme de
véhicule d’urgence

Equipement de
transportintermodal
de marchandises

Véhicule d’entretien
et de construction

Véhicule de
transporten
commun

Véhicule

‘/-\

.

Communications sans fil a coutte porté

Organisé en six catégories (et codeé par couleur)

27



Vue physique - Objets physiques

* Objet de STI

* Inclut les fonctions de base et les interfaces qui peuvent étre incluses
dans n'importe quel systeme ou dispositif de STI

Objet des STI

Centre Terrain Soutien Véhicule Acces auxservices

Mention de source : Département des Transports (DOT) des E.-U.

28

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.



Perspective physigue - Objets fonctionnels

 Les objets fonctionnels sont des éléments de base fonctionnels
de sous-systemes

 Deéfinir les fonctions et les interfaces requises pour prendre en charge
une partie « déployable » du sous-systeme

 Les exigences fonctionnelles sont définies pour chaque objet fonctionnel

Sous-systeme Centre de gestion
routier du trafic

Controle de la
signalisation
routiere

Controle de la
signalisation CGT

29

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.



Perspective physiqgue — Flux d’informations

 Définir les interfaces entre les objets physiques

Equipement routier __(2B) renseignements sur |'application | Gestion du trafic | (2B) demande de Sous-systeme routier
pour véhicules ~~  de gestion desintersections b droitde passage
connectés
, (2B) données de commande
' de signalisation i
: (2B) étatdes commur}ications g __ (2B) état de commande
de courte portée N de signalisation
(2C) demande de priorité de demande de régulation du trafic
(1B) état d'intersection
(2C) état de priorité de régulation du trafic
Gestion du transport Gestion de parcde
en commun véhicules et de

marchandises

TRIPLET - 'Objet physique source - flux d’'information - Destination de 'objet physique'
ex. Gestion du trafic — données de commande de signalisation — Sous-systéme routier

30
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Perspective des communications

« Dépeint :

« Solutions de communication en couches
prenant

en charge les communications entre objets
physiques

* Les solutions incluent des groupes de normes
appelés profils.
|dentifie les options pour chaque « triple »...

* |dentification et pertinence des protocoles a
toutes les couches

« Comment ces protocoles garantissent ou
prennent en charge )
« Sécurité
* Protection des renseignements personnels

« Pour chaque option, cerne les lacunes et les
chevauchements pour chaque solution

Perspective des communications

Protocoles en couches faciitant les échanges
entre objets physigues

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.
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Perspective des communications




Perspective d’entreprise

Installation Opérations Maintenance

« Dépeint :
» Relations entre les organisations m
* ROles que jouent les organisations dans la “ - —\*.

prestation des services STI
« Organisé autour des Objets d’entreprise
* Interagir pour échanger des renseignements
» Gérer ou exploiter des systemes

Perspective d’entreprise

L4
a ﬂ Relations entre les organisations

Mention de source : Département des Transports (DOT) des E.-U.

Responsable de I'équipement en bordure de route pour

o , Equipement en bordure de route pour véhicules connectés Gere
véhicules connectés
Proprletz’nre CHCE TS G (SIS 0l OIS el VElEm &8 Equipement en bordure de route pour véhicules connectés Possede
connectés
Propriétaire d'équipement en bordure de route pour véhicules Responsable de I'équipement en bordure de route pour . o

. s - Accord d'exploitation

connectés véhicules connectés
Egzﬁreliizge EHEEPENIEIT: GO0 [SETEITE 000 FOE: e VEEm &5 Propriétaire de matériel routier des STI Accord d'échange d'information et d'action
Egzﬁgitgge CHERIZSEiER LMD (MBS e e S Propriétaire du centre de gestion du trafic Accord d'échange d'information

33



Perspective fonctionnelle

» Dépeint:
« Objets fonctionnels abstraits (processus)
* Flux de données entre ces processus
» Détermine les options pour...
* Quelle fonctionnalité trouve-t-on dans les objets physiques?
* Quelles sont les interfaces entre les objets logiques?
* Quelles donnees circulent entre ces objets logiques?

Perspective fonctionnelle

vBip,
..':;"' ARYy '_;'1.!'
Sy oy ( h / . ‘
" d Ii_'li-.l'; ‘q .

Interactions logiques entre les fonctions

Mention de source : Département des Transports (DOT) des E.-U.
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Ensembles de services

* Les ensembles de services compilent les éléments de

I’ARC-IT qui fournissent un service de STI unique

« 156 ensembles de
T service

d’entreprise

 Chague ensemble
Inclut des aspects
de toutes les
perspectives

=1

o
D
(2]

S T x S
o X S
= O © o 14}
So | 295 o 2 g
Ss S22 8 S g
. S £ g
Domaines S = o = =
= g - e 2]
A 1A ~© © O [} =
de sécurité ={ = B - TS £
P= n 2 = [ 303 © =
des STI S 318 S ® 2
= o< | @ @ S =
[ = 0 (%5} = n DL
= =l = =
5] o8 < 3
ic Q5 B
. & 3

Sécurité de l'information
Sécuriser Sécurité du personnel des STI
les STI Sécurité des opérations
Gestion de la sécurité

—
Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.




Domaines des ensembles de service

Exploitation de Gestion des
vehicules données

commerciaux

Gestion du transport
en commun

Informations
voyageurs

Entretien et
construction

Gestion du
stationnement

Déplacements
durables

DMO1
DMO02
MCO02
MCO03
MCO04
MCO05
MCO06
MCO7
MCO08
MCO09
MC10
PS11

PS12

PS13
PS14
PS15

PT13

PT14

PT15

PT16
PT17
PT18
CVUL/
CVO18
CVO19
‘CV020

CvOo21
CvO22

Dépobt de données des STI

Suivi du rendement

Entretien des véhicules d’entretien et de construction
Traitement automatisé de la route

Entretien hivernal

Entretien et construction des routes

Gestion des zones de travaux

Systémes coopératifs de sécurité des véhicules
Coordination des activités d’entretien et de construction
Surveillance des infrastructures

Suivi des biens

Systeme d’alerte précoce

Intervention en cas de sinistre et rétablissement
Gestion des évacuations et des réintégrations
Information sur les sinistres a l'intention des voyageurs
Récupération de véhicule volé
transport en commun

Coordination intermodale

Demande d’arrét de transport en commun

ID de route pour les malvoyants

Assurance de la correspondance intermodale

Perception électronique de péage
rFrogramme aacces intengent

Programme d'acces intelligent - Surveillance du poids
Conformité intelligente de la vitesse

Enregistrement aux frontiéres internationales
Inspection a la frontiére internationale

Coordination des frontiéres internationales
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Exemple d’ensemble de services —
Signalisation prioritaire pour le transport en
commun

(2B) renseignements sur |'application de gestion des intersections

(2C) demande de|
priorité de demande|
de régulation du trafic|

entrées du

d'exploitation d
transports en commul

(2B) état des communications de courte portée

v

Gestion du trafic

TMC commande
de signalisation

» (2B) demande de

droitde passage

de signalisation

TMC coordination
multimodale

(2B) état de commande

Sous-systeme routier

<

de signalisation
(1B) état d'intersection

A 1

T ¥

2C) étatde priorité
de régulation du trafic

Gestion du transport
en commun

Contréle de la
signalisation routiére

(2A) demande de
Service de priorité
designalisation

desintersections

}

Equipement routier |

pour véhicules
connectés

(2A) demande de

<

priorité de feux locale

1A) emplacement et
mouvement des véhicules

(2A) état de priorité

Gestion des
intersections RSE

de signalisation

(2A) état d'intersection +

'Y

géométrie des intersections |

avertissement de voie routiére

(2A) demande de priorité de feux locale

al'intention des conducteurs

Gestion de parcde
véhicules et de
marchandises

Diffusion du contréle

du traficdu centre de

renseignements de la
circulation

Conducteur de
véhicule de transport

entrées du conducteur de

»

en commun

(1B) état d'intersection

véhicule de transport en commun |

‘ affichage d'information pour

le conducteur de véhicule de
transporten commun

(2B) information sur les horaires de transport en commun

Gestion des priorités
du centre de transit

A
personng

IS

> 2P
Q

v

at de I'exploitation
transports en commun

Personnel

d'exploitation du
&nsport en commun

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

A 4

Véhicule de transport
en commun

Priorité du signal des
véhicules de transport
en commun

< 2B) performances en fonction des horaires de véhicule de transport en commun

A 4

Les ensembles de
services représentent un
point d'entrée commun
aux architectures des ST

Présentations graphiques
simples et
compréhensibles

Basé sur des applications
et des stratégies de STI
livrables

Utilise des éléments de
lbase communs
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Exemple d’ensemble de services —
Signalisation prioritaire pour le transport en
commun

de rég

entrées du personng

transports en commu

(2B) renseignements sur |'application de gestion des intersections

(2B) état des communications de courte portée

v

Gestion du trafic

<

(2B) demande de

ighalisation
<

droitde passage

de signalisation
(2B) état de commande

Sous-systeme routier

<
ordination
modale

(2C) demande d4
priorij# de demandg

ion du trafi

A
u transport
pmmun

de signalisation
(1B) état d'intersection

2C) étatde priorité
de régulation du trafic

Contréle de la
signalisation routiére

(2A) demande de

_.«Tervicede priorité

designalisation

desintersections

1

avertissement de voie routiére

}

Equipement routier |

pour véhicules
connectés

3

(2A) demande de
priorité de feux locale

<

1A) emplacement et
mouvement des véhicules

(2A) état de priorité

Gestion des
intersections RSE

de signalisation

(2A) état d'intersection +

'Y

Gestion de parcde
véhicules et de
marchandises

Diffusion du contréle
du traficdu centre de

al'intention des conducteurs

Conducteur de
véhicule de transport

géométrie des intersections |

entrées du conducteurde

en commun

(1B) état d'intersection

véhicule de transport en commun |

‘ affichage d'information pour

le conducteur de véhicule de
transporten commun

renseignements de la

circulation

Gestion|
du cen

es priorités

4

IS

d'exploitation d

> 2P
Q

transports e

A4
Personnel

d'exploitation du
&nsport en commun

at de |'exploitation

n commun

»
»
Priorité du signal des
véhicules de transport
. . : en commun
(2B) information sur les horaires de transport en commun »
»

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

Véhicule de transport
en commun

Activation locale a |la
demande du véhicule de
transport en commun sur
le terrain

1.

2. Activation centrale a la
demande du centre de
gestion de transport en
commun




Exemple d’ensemble de services —

Signalisation prioritaire pour le transport en

commun

- Le flux rouge est brouillé et authentifiable
(p. ex., chiffré et signé)

2B) degflande de Sols-systeme routier

Gestion du trafic C
droit g passage

q
TMC commande
de signalisation

A
TMC coordinatio,
multimodale

L

signalisati

(2B) exat deCommande

Controle de la
ignalisation routiére

La fleche indique le Le flux vert est

destinataire des données authentifiable (p. ex.,
signé numéeriquement)

La case indique l'initiateur
de I'échange de
renseignements

Légende physique

Traduit sur la base du
matériel de : Département
des Transports (DOT) des
E.-U.

Contexte de ladurée | Contexte spatial du L " PP a . .
: P Routage du flux Etat du flux Cardinalité du flux Controle du flux Sécurité du flux Eléments Objets fonctionnels
de mise en ceuvre flux
1 - Maintenant A-Adjacent (- Acheminé par le biais | —— Actuel ) | ___ Envoiindividuel Receipt acknowledged Clear text, No Authent., Terrain
d’un élément de __Projets > o

‘ icati - - — Mubidllusion E— _Enarypted, No Authent., o
2-Récent B- Local communication R __ T':nlsaétllqon (ljnltlated Personnel -

. . - (d) - Acheminé par le biais ; —Diffision g Y left-hand party Clear text, Authenticated,
3- Historique C- Régional d’un service de — = —Sansofet— —p .

A Encrypted Authent\cate$
- Statique D- National distribution de
4 a données
E - Continental
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* Les architectures de STI
fournissent des cadres pour
I'élaboration de systemes de
transport intégrés

* |l y a 4 points de vue
complémentaires sur ARC-IT

e Les ensembles de solutions
applicatives incluent des
aspects de tous les points de
vue et sont facilement
accessibles
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Eléments canadiens
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L 'evolution des élements canadiens

Non liée aux véhicules 2 2 0
Maintenance 2 0 0
Conditions météorologiques 5 2 1
Ser Controle automatique des infractions 2 1 1
Stri\; iISC:,; S;JSX Ar(;fllji;tji((:;tz re Gestion des catastrophes 2 0 0
1993 = HRI\ orsion 2 Transport multimodal 1 1 0
1997 1908 Marchandises 2 1 0
\Version Frontiere 0 3 2
3.0~"1999 TOTAL 16 10 4
Version Version 4
ersion Versi , CVRIA
3.1 erglon VeErsscl)on Version _ _ * Intégre les 4 ensembles
2002 : 6.1 Ve7rsc|)on Version Versi de service canadiens
2003 2007 2009 . 8 ersion * Bases de données
2015 _ * Site Internet
ARC-IT9 | St
I* —— = e—— —————— — - — - ° SET-T
Version 1 Version 2 Version 3
2000 2010 2020
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CVOZ20 : Enregistrement aux frontieres
Internationales

Cet ensemble de services couvre I'enregistrement des importateurs, des transporteurs, des
moyens de transport et des chauffeurs pour un dédouanement accéleré a la frontiere. Il
représente l'inscription a des programmes tels que FAST, NEXUS, Customs Self
Assessment, C-TPAT, PIP, ACI et ACE.

Accés a l'information
personnelle

Administration de » (2C) enregistrement du conducteur
-

Autre administration (2C) information sur la demande de l'inspection douaniere
d’'inspection douaniére pieces justificatives a la frontiere

(2C) état d'enregistrement Guidage routier et planification

personnelle des voyages

Agministration de | (20) demande de vérification de client . < (2C) inscription pour dédouanement accéléré : Ges’tic_)n de parc de . . .
véhicule commercial [« ' AR lo bJ et P hyS ique unique
,(2C) information pour dédouanement accéléré, marchandises
T 7 7 A4 7 L . N . .
o , (2C) information de vérification de clients | + état du dédouanement acceléré Administration et ) @) bJ ets fO nctionne | S
Administration T > gestion des
internationale des VC marchandises un | q ues
e .
* 4 flux d’informations
Foumisseur de services de Bl |(2C) inscription pour dédouanement accéléré Administration de @ (2C) inscription pour dédouanement accéléré | un | q ues
gestion de la distribution et de ' I'inspection a la [ I Client inte dal
logistique | (2C) information pour dédouanement accéléré frontiere ,(2C) information pour dédouanement accéléré, | ent nfermoda
+ état du dédouanement accéléré ' ' + état du dédouanement accéléré g

Service d'optimisatio
des opérations de
factage

43



CVO0O22 : Coordination des frontieres
Internationales

Cet ensemble de services couvre la coordination et le partage de renseignements entre les
organismes pour acceléerer le dédouanement, le prétraitement douanier et les inspections aux

=\
frontieres.
Autres systemes
l'inspection douaniere

(2A) données d'équipement de champ frontalier +
information sur le refus d'entrée

Autre administration
d’inspection douaniére

(2C) résultats de l'inspection +
information pour dédouanement accéléré

* 2 objet physique unique

Administration de Systemes d’'inspection

l'inspection douaniere douaniere ¢ O Objets fonCtionneIS Uniques
_ _ _ * Mais il existe des besoins et des exigences
: (2B) intervention commune d‘orgamsmes= Inspection  la .
frontiere uni q ues
Administration de P . .
inspection ala | lq—(2B) résultats de I'inspection | * 4 flux d’informations uniques
frontiere




TM26

. Application des reglements de

signhalisation routiere

Cet ensemble de services prend en charge la détection et I'application des réglements de
signalisation routiere. Une mise en ceuvre courante de cette capacité est le « contrOle des feux
rouges » pour les intersections signalisées. Les renseignements documentant un véhicule entrant
dans l'intersection lorsque le feu est rouge sont capturées et transmises a un organisme d’application

de la loi.

Personnel des
opérations relatives au
trafic

A

entrées de l'opérateur de données d'opérateur de
régulation de circulation régulation de circulation

A

Gestion du trafic

Application des
signaux CGT

Autres systemes routiers

coordination du contréle des signaux +

(2A) coordination des détecteurs de trafic +
video surveillance coordination

* 0 objets physiques uniques
* 2 objets fonctionnels uniques

Sous-systéme routier

(2B controle du dispositif * 3 flux d’informations uniques

d'application du signal

Organisme d’application
de la réglementation

(2B) état du dispositif d'application du signal —
Application de la
signalisation routiere
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WX04 : Micro-préediction routiere

Personnel
d'exploitation du

nsporten commun
y

A
entrées de |'opérateur de données d'opérateur de
régulation de circulation‘ régulation de circulation

en commun

Micro-prévision
météorologique

(2C) données surles
ironnementales

(2C) données surles

routieredu CGT

Gestion du transport

(2B) commande de capteurs environnement

EUX N
» Sous-systéme routier

(2B) données de capteur environnemental

Fournisseur de
services
météorologiques

r \ 4

> . Y
P| Surveillance routiere
environnementale

et de la construction

Collecte des données
environnementales
du GEC

Gestion de |'entretien

A

0 entre d'activités présentation d'information sur les
'entretien et de construction , activités d'entretien et de construction

Personnel de centre
d'entretien et de

& construction

Cet ensemble de services prend en charge des
systemes avances qui utilisent les renseignements
environnementaux collectés a partir du matériel
routier des STI ou du service météorologique des
transports de surface, ainsi que des algorithmes
avances, pour créer des micro-prédictions des
conditions routieres pouvant prendre en charge des
avertissements de sécurite ameéliores ainsi que la
planification et la répartition de la maintenance.

* 0 objets physiques uniques
* 2 objets fonctionnels uniques
* 1 flux d’informations unique




* Le « degré d’unicité » diminue avec
chaque version canadienne

Résumée - La version 3 comprenait 4 ensembles
de services uniques
d es « Développer tous les éléments requis
Z1 % pour ces ensembles de services
elem entS uniques
. « Pour toutes les perspectives
C an ad I e n S « Aux normes USDOT

- Coordination avec I'équipe de 'ARC-IT aux E.-U.

« La version 9 de 'ARC-IT integre les 4
en tant qu’ensembles de services
Internationaux

A
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Site Web d’ARC-IT : http://www.arc-it.net

* Organise le contenu de l'architecture dans un format hypertexte

en couches

* Permet un acces ciblé facile et rapide aux sujets d'intéerét
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Home = Architecture = Views = Enterprise = Roles

Roles
The table below lists the Roles that comprise the Enterprise View of ARC-IT.
Role -
Name Description

Advises | An Enterprise that can provide information about a Resource or Document.

An Enterprise verifies that a target Resource meets relevant performance, functicnal, environmental and quality requirements. This could be an independent third party or it could be the same entity that has the
Certifies | Develops role. For instance, an automaotive OEM practicing "self certification” would have this role with respect fo the Basic Vehicle, whereas an independent certification body might have this role with respectto a
Vehicle OBE (though of course the OEM could also fill this role).

An Enterprise creates the target Resource or Document. The Enterprise that engineers a traffic signal controller (ITS Roadway Equipment), or designs a vehicle (Basic Vehicle) or authors a technical standard will

DETE TS have the Develops role.

Installs An Enterprise performs the initial delivery, integration and configuration of the target Resource. This might be a system integrator, a state DOT Enterprise performing its own installation, or a device supplier that
performs on-site installation.

Maintains An Enterprise administers the hardware and software that comprise the target Resource. The entity that takes the 'maintains' role typically is delegated authority by the entity with the "Owns" or "Manages” roles,
depending on the environment. The maintainer interacts with the target Resource so as to keep that Resource in the Operational state.

Manaqes The Enterprise that is accountable for performing actions with a Resource, typically in support of one of the key operations-related roles (operates, installs, maintains). This authority is typically delegated by the

g Enterprise with the "Owns" role, and commonly accomplished by delegation to Human E-Objects with the "operates”, "installs" or "maintains” roles, depending on the context.

Operates A Human that is accountable for performing actions with a Resource, typically in support of one of the key operations-related roles (operates, installs, maintains). This is the person at the console or behind the
wheel.
An Enterprise has financial ownership and control over the Resource. An Enterprise that Owns a resource is considered accountable for the resource and all of its contents. The Owns role includes ownership
during Operations and Maintenance and also Acquisition during the Installation phase. The entity that takes the "owns" role is ultimately responsible for ensuring the resource provides its promised functionality,

Owns and for securing data the resources holds and exchanges. The owner is similarly responsible for the facilities inherent to the resource that are used to exchange data with other systems. The owner is responsible
for ensuring that any data stored by the resource and any data communicated by the resource are protected to the extent necessary considering the contents of the data and the consequences of its exposure or
alteration.

Pravides | The Enterprise that provides the basic service of a service package.

Supplies | The Enterprise that supplies a device or software product. The Supplier delivers the target resource to the Owner.

An Enterprise or Human that interacts with a Resource or Document in a way not captured by other roles. For instance, the person that reviews a document, or the agency informed of project status would have

Uses this role.

Verifies The Enterprise that determines whether or not a target Resource meets documented requirements. This action is typically on behalf of the Owner.
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Site Web d’ARC-IT : Page ensembles de services

| | | CVO17 |Mgent Access Program @& |

CVO020: International Border Registration

This service package covers registration of importers, carriers, conveyance, and drivers for expedited clearance at the border. It represents enrcliment in programs such as FAST, NEXUS, Customs Self Assessment, C-TPAT, PIP, ACI, and
ACE.

@ Qrigin: Canada
Relevant Regions: Australia, Canada, European Union, and United States

Enterprise I Functional I Physical I Goals and Objectives T MNeeds and Requirements Sources Security Standards System Reguirements _

Physical
The physical diagram can be viewed in SVG or PNG format and the current format is SVG.
SVG Diagram
PNG Diagram
Personal Information
. . . Device
Other Border Border Inspection . (2C) expedited traveler registration :
In'_-'.-pi.ectlor-'l (jc) I?:apt‘iaj:[ie:fslrﬁe:iigcne > Administration . (2C) expedited traveler registration status > Personal Trip Planning
Administration PP Center and Route Guidance
Centers
I = P II e o Mt ) W et s EREEE - I
| | I s (2C) maint.and constr disnatch status ] \lahirla NRF I
PS01 Emergency Call-Taking_and Dispatch
PS502 Emergency Response
PS03 Emergency Vehicle Preemption (Implementations)
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Site Web d’ARC-IT : Déetails des ensembles
de services

@ United States Department of Transportation About DOT | Briefing Room | Our Activitied

ARC-IT 9.0

The National ITS Reference Architecture

Architecture ¥ Architecture Use v Architecture Resources ¥ Architecture Terminology ¥ Contact The Architecture Team ENHANCED E

Home > Service Packages > Qu% Warning

< <VS07: VS08: VS09 > > |

VS08: Queue Warning

This service package utilizes connected vehicle technologies, including vehicle-to-infrastructure (V21) and vehicle-to-vehicle (V2V) communications, to enable vehicles within the queue event to
automatically broadcast their queued status information (e.g., rapid deceleration, disabled status, lane location) to nearby upstream vehicles and to centers (such as the TMC). The infrastructure will
broadcast queue warnings to vehicles in order to minimize or prevent rear-end or other secondary collisions. This service package is not intended to operate as a crash avoidance system. In contrast to
such systems, this service package will engage well in advance of any potential crash situation, providing messages and information to the driver in order to minimize the likelihood of his needing to
take crash avoidance or mitigation actions later. It performs two essential tasks: queue determination (detection and/or prediction) and queue information dissemination using vehicle-based,
infrastructure-based, or hybrid solutions.

Relevant Regions: Australj o

L
l Enterprise I Functional I Physical I Goals and Objectives I Needs and Requirements ] Sources ] Security I Standards

\
Physical

The physical diagram can be viewed in SVG or PNG format and the current format is SVG.
SVG Diagram
PNG Diagram
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nsemble de services — Signalisation
rioritaire pour le transport en commun

(2B) renseignements sur I'application de gestion des intersections

(2B) état des communications de courte portée

v 1

Gestion du trafic | (2B) demande de Sous-systéme routier . (2a) demande de Equipement routier | (2A) demande de Véhicule de transport
droitde passage Service de priorité pour véhicules " priorité de feux locale en commun
designalisation connectés

1A) emplacement et
de signalisation mouvement des véhicules

(2B) état de commande

TMC commande
de signalisation

(2A) étatde priorité

[~ i isati N 2A) état de contr6I$ t - — >
TMC coordination , d?_ S|gna||sa't|on Contréle de la des intersecti Gestion des ' de signalisation
ltimodal (1B) état d'intersection ienalisati i esintersections int tions RSE ) ) )
multimodale signalisation routiére intersections (2A) état d'intersection +¢¢
'y géométrie des intersections

(2€) demande de (2A) demande de priorité de feux locale

priorité de demande| avertissement de voie routiére
de régulation du trafic al'intention des conducteurs }
20) état de priorité entrées du conducteur de o
He régulation du trafic Gestion de parc de Conducteur de véhicule de transport en commun
véhicules et de véhicule de transport
mardandises en commun < affichaged |nform23t|<.)n pour
le conducteur de véhicule de
transport en commun
Diffusion du contrdle
1 du traficdu centre de , . .
A R , (1B) état d'intersection N
Gestion du transport renseignements de la ||+ »
en commun circulation
Priorité du signal des
véhicules de transport
) ) ) en commun
(2B) information sur les horaires de transport en commun >
Gestion des priorités . . s
du centre d:transit < (2B) performances en fonction des horaires de véhicule de transport en commun

4

entrées du personngl , o
P éfat de I'exploitation

de transports en commun
A

Personnel

d'exploitation du
&\nspor‘c en commun

A
|
d'exploitation dp
transports en commuf




Légende des ensembles de services —
Objets physiques

The Phy=ical View Service Package Diagrams show the subset of the ARC-IT Physical View that supports each service package. Thesediagrams identify the physical objects functional
objects and information flowsthat support each service package.

VehicleOn-Board

Equipment

Physical objects are shown as colored rectangles. They represent the operational centers, field equipment, vehicle on-board equipment, personal
devices, and support systems in the Intelligent Transportaion Systems ervronment. They a ecolor coded to identify which of these clasesthey belong
to. Since they correspond closaly with the physical tr ansportation system, the interfaces between physical objectstend to be prime candidates for
standardizaion.

Center Field Vehicle Personal Support TS

Driver

Roadway

g Envircnment

People also have an operational roke in TS People areshown in the physical view as colored rectang les that include a human silhouette that
distinguishes them from the other physical objects that represent man-made parts of the Connected Vehicke ervronment. Liketheother physical
objects they are color coded to represent the ervronment wherethey primarily operate.

ITS must work within an operational erwvironment tha includesthings like the road surface and striping, vulner able road users and other objects to be
detected and avoided, and unequipped vehiclkes that must be sensad to be avoided. This operational ervironment isdepicted in ARC-IT with physical
objectsthat represent the erwironment; these objects represent what field and vehicle-based sen=ors sense. All of these objects have three “sensor’
curwes in the lower left corner. They may be colored as Figdd, Vehicle, or Personal depending on the portion of the erwironment they represent.

Communications

Some of the physical objects defined in ARC-IT primarily provide a communications cgpability that enables other physical objects to share information.
These communications objects arenot shown on every interface wherethey apply to keep theservice package disgrams manageable, but when they are
included, they areshown as physical objects with the support class color and rounded corners to diinguish them from other physical objects.

Légende physique

Contexte de ladurée | Contexte spatial du < A A Antr < . . .
: P Routage du flux Etat du flux Cardinalité du flux Contréle du flux Sécurité du flux Eléments Objets fonctionnels
de mise en ceuvre flux
1- Maintenant A- Adjacent (@-Acheminé par le biais | —Actuel p. | _Envoiindividuel _Receipt acknowledged), | —Cleartext, No Authent.y, Terrain
d’un élément de ojet: o
e Local communication - | ——dardiffson o ion initi ~Encrypted, No Authent.y, P I
- (@ - Acheminé par le biais ' __ Diffusion v left-hand party _Clear text, Authenticated,

i i - — — . —Sansohjet _ _ :

3- Historique C- Régional d’un service de e > )
) . distribution de Encrypted Authentlmteg.
4 - Statique D - National données
E - Continental
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Vehicle Intersection
Warning

Légende des ensembles de services — Flux
d’informations

Functional objects areshown as smaller white rectangles that are contained within a physical object. Functional objects define the functionality that is
required for each physical object to support oneor more service packages The functional objects serve as service-oriented containers for the
functionality defined in the Functional View. Mot al physical objects includ efunctional objects since functionality that is peripheral to a particular
service may not beshown on the service package diggram. Physkal objects that are peripheralto ITS (2g., a Financial Center or Weather Service
Center) may not include functional objects in any of the service packages. The interfaces to these physical objects are important to TS, but ITS will not
add functionality to these broader systems

intersection staus+
vehile sgnagedaa

Information flows between physical objects areshown as solid linesthat include arrowheads to indicace the direction the information isflowing. The
flow is labeled with one or more flow namesthat identify the nformation that istransferred. Thesource physical object, destination physical object,
and information flow together identify a "triple”. The relaionship between functional objects and information flows are not shown on the diagram.
Consult thewebsite or the databaee to view the specific functional objects that are asoc gted with each information flow.

Flow Time Context
1-How 3 - Historical
2 -Recsnt 4 - Static

Flow Tme Context & represented as a number to the left of the flow name. This ind cates the time sensitivity of the data contained withinthe
informaion flow. Thevaluesare"Now", "Recent"”, "Histor cal”, or "Static" for data that never or rarely ever changes.

. Flow Soatial Context |

i Receipt acknowledzed »
Transaction initiated

C by left-hand party >

A- Adjacent [ - National Flow Spatial Context isrepresented by a ketter to the left of the flow name This indicates the spatial raevance of the data contained within the
E' I:E?I | E - Continental || information flow. Thevalues are"Adjacent”, "Local", "Regional", "National', or "Continental".
-Regiona
 Flow Cardinalite |
Unigast
M mi.a& ¥ | | Flow Cardinality showswhether aflow is unicast (sent to one destination), multicast {sert to multiple addresees), or broadcast (sent to anyonewith the
- right equipment). It isrepresented by the arrowhead - sngle, closed; Single, open; or double, closed.
Brosdcast g
. FlowConwal |

A crossing lineat the flow source indicates whether an information flow is acknowledged. Flows that ar e part of atransaction initiated by one side or
the other are shown with a white box on the side that initiates the transaction.
{Note the initiator boxss are only available in PNG format, the 5VG drowings do not show the initigtor boxes. )

Clear text, No Authent. »

Encrypted, Mo Authent »

Clear text, Authenticated,
Encrypted, Authenticated,

Flow Security & used to indicate what mechansmsshould bein place in order for the information to get to ks destination securely and in support of the
overall security and privacy requirements for the system and its users. Black indicates 'clear’ or no security specified; Blue indicates it should be
encrypted but the sender does not have to be authenticated as the source of the message; Green ndicates the information can be sent without
encryption but the ssnder should be authenticated; Red indicates flows that require both encryption of the information and authentication of the
source Thesechar acter stics are based on a FIPS-199 analyss that evaluaes confidentiality, integrity, and availability requirements for each triple.

58



Composants des ensembles de services

f Connected Vehicle

Roadside Equipment

RSE Queue Warning

(2A) queue warning informatio

(2A) vehicle signage data

RSE Environmental
Monitoring

(2A) vehicle environmental data

|

RSE Traffic Mcnitoring

(1A) vehicle control event +

Warning

Vehicle Traveler
Information
Reception

Information Flow

Recent, adjacent data
Broadcast
Clear text, Authenticated

{1A) host vehicle status S

vehicle location and motion
for surveillance

C) vehicle situation data

rameters

(2C) vehicle situation da 5

Vehicle Situation Data
Monitoring

Vehicle
Environmental

'8) queue warning info-

ton

Monitoring

Vehicle Basic Safety
Communication

s

| .
(1A) collision warning information + . Basic Vehicle

driver update information

(1A) vehicle control event +

vehicle location and motion




Exemple d’avertissement de file d’attente : Détails de la
page perspective physique

A

Includes Physical Objects:

Physical Object |Class | Description

'Connected Vehicle Roadside Equipment' (CV RSE) represents the Connected Vehicle roadside devices that are used to send messages

to, and receive messages from, nearby vehicles using Dedicated Short Range Communications (DSRC) or other alternative wireless
Connected NS . oo : . ) . ) .
Vehicle Roadside | Field communications technologies. Communications with adjacent field equipment and back office centers that monitor and control the RSE
Eauibment are also supported. This device operates from a fixed position and may be permanently deployed or a portable device that is located

temporarily in the vicinity of a traffic incident, road construction, or a special event. It includes a processor, data storage, and
communications capabilities that support secure communications with passing vehicles, other field equipment, and centers.

Includes Functional Objects:

Functional Description Physical
Object Object
[\ 'RSE Queue Warning' provides V2I communications to support queue warning systems. It monitors | Connected
RSE Queue connected vehicles to identify and monitor queues in real-time and provides information to vehicles |Vehicle
L—MWarning about upcoming queues, including downstream queues that are reported by the Traffic Management | Roadside
Center. Equipment

g

Includes Information Flows:

Information -

Description
Flow
gueue Information regarding formed or impending queues (location of the end of queue, estimated duration of the queue, and other
warning, descriptions of the queue condition) and recommendations for upstream wehicles including speed reduction, lane change, or
information diversion recommendations.




Exemple d’avertissement de file d’attente —
Objet fonctionnelle

7

J

J

Physical Object:

RSE Queue Warning S

J

Overview

Requirements

Information Flows

Standards

Overview

o VS08: Queue Warning

'RSE Queue Warning' provides V2I communications to support queue warning systems. It monitors connected vehicles to identify and
monitor queues in real-time and provides information to vehicles about upcoming queues, including downstream queues that are reported by
the Traffic Management Center.

This functional object is included in the "Connected Vehicle Roadside Equipment” physical object.

This functional object is included in the following service packages:
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Exemple d’avertissement de file d’attente : Détails de la
page perspective physique

Includes Physical Objects:

Physical Object |Class | Description

'Connected Vehicle Roadside Equipment' (CV RSE) represents the Connected Vehicle roadside devices that are used to send messages

to, and receive messages from, nearby vehicles using Dedicated Short Range Communications (DSRC) or other alternative wireless
Connected I X - : . ) . ] .
Vehicle Roadside | Field communications technologies. Communications with adjacent field equipment and back office centers that monitor and control the RSE
Equipment are also supported. This device operates from a fixed position and may be permanently deployed or a portable device that is located

temporarily in the vicinity of a traffic incident, road construction, or a special event. It includes a processor, data storage, and
communications capabilities that support secure communications with passing vehicles, other field equipment, and centers.

Functional Description Physical
Object P Object
'RSE Queue Warning' provides V2I communications to support queue warning systems. It monitors | Connected
RSE Queue connected vehicles to identify and monitor queues in real-time and provides information to vehicles |Vehicle
Warning about upcoming queues, including downstream queues that are reported by the Traffic Management | Roadside
Center. Equipment

Includes Information Flows:

Information

Flow Description

| N queue Information regarding formed or impending queues (location of the end of queue, estimated duration of the queue, and other

arning descriptions of the queue condition) and recommendations for upstream wvehicles including speed reduction, lane change, or
information diversion recommendations.




Exemple d’avertissement de file d’attente :

Flux d’information

ARC-IT =9.2

The Nations IT5 Reflertrcs AscNtettune

ASdmTue v At detaw Ve @ A Al Sre “aiar vt @ L e e L Cortast Vo AP deatue Toaw

Hamng > ArchRechas > Vs » Phvinal > infomaton FonG > Queue waming information

queue warning information

Informanon fegarding 12rmed of MZanding QUaues (1ocalon of the end of QUAUS. EtMaled AUASoN of 10 QUALE, aNd OMQ! JeSCTplions of o QUALE CONAINLN) 3Nd NRCOMMENdatons for upsiroam

INCLONg S000d reducton, Bne Change, of Shvarsion rConMmaniatons

!Souu

Fow

Destnation

i-:c-*w;:-zc Yench Roasiics Eosement

sutue

’

MO0 AR

Ak

This Trgie &5 0 the following Sanvice Packapes
o YIR2 Quave Yo
This Tripie is n e folowing Functional Obyects

» RSE Quaus \Waming
o VERicH Quéss dains

This Tripie 5 GasCniDad Dy e Solowing Funceonal View Data Flows

o U Wanng fom roadside
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Exemple d’avertissement de file d’attente : Triplet
de flux d’informations

ARC-IT 9.2

The Nagons ITS Refecance Arxchtecture

ATt w At Jwe v Ardiwidae Resonrins ¥ A doctoe Tovwanciogy v

e > Visns > Pinaical > 10gies > Connectad Yahichs RO3EHCe EQUipmant —» VaNCH: Quess wamng iformaton

Connected Vehicle Roadside Equipment --> Vehicle:
queue warning_ information

e pmpe———e———

Definitions

Autue Wamine infoomation (information Flowl: Information 1egatdng fomed of IMEendng Quaues JOcancn of the end of QUeUR, Sstimated duration of 10 QUEUE. And O CRSCIpEoNSs Of the QUati CONBLION) 2Nd NCOMMENdatons 1r UDEYIam vahicks INTLANG SPINd MMOUCION, %) Chanps, & Gharsion
recommendatons

{Source Physical Object): ‘Connecied Vehicie Roadside Equioment (CV RSE) represants the Connecied Vahicle roaduios oavices That 3re waad 10 send messazes 10, and tootive Messages Yom, nedrty vehicles using Dedcated Shart Rangs Communicadions (DSRC)
OF OPQ AREMAIVG WERGSS COMMUNKAONS WMChndloges Communications with adacent Seid aquipmant and back offca Tenlers 1al monior and Control 109 RSE #¢ a0 SUpeoad. TS device CoMaas 1om & Rued SOSIBoN and May Lo Permananty Cepioyed of a portable devics thal & licaled lemporarly n Te
vionty of 3 Yaffc ncident road corsadtion, or 3 specal evend It inCludes 3 processor. data siorage, and communications Capabities that suppont secure COMMUNCAtons Wilth passing vehicies, oiher Seid equipment. and cenbers

Yahicis (Destination Physical OBioct): This "Vehicia' physcal oDiect 15 u5ed 30 modl Con Cazabiities 1at are common 10 Morg than one type of Vehcle. it provides e vadidio-Dased JOneral SORSOTY, BISCassing, SIorage. and ComMMUNCatons functons that suppont afScen. safe. and convenent ravel Many of
Pose Copabiities (.0 . soe the Vehicie Safely sonice packages) apply 10 3 vehicie types InCuding pertondl vehncies, commarcial vehicies emergency vehicies, Fanst vehicies. and mardenance vehicies. From s pecspacive, the Vehucke nciudes Ne common plerfaces and unchons hat spply % 8 metonzed
vehichas Tha 2adiods) Sepoatng VZV and VI cCOMmMuncalions amn 2 kay componast of the Vehich Bom one-way and IWO-o@y COMMUNICASONS OphONS SUSEon 3 SORCirum of INOIMation Senicas rom Dasic Droadcast 10 AAVanced PIrsonaized NILIManon S6naces Avancad SENS0MS, PrOCRESANS, eANERCRd Sriver
merfaces, and achwiors compiement e driver Informabion secvces 50 a3l In addition 0 making indormed mode and route selections, the drver ravels these routes in 3 safer and more consisien! manner. This physical object supports all o levels of driving automabion 35 defined In SAE J3016 Intal colision
SVORANCE TUaCions Provioe VG CO-paol Grver watning Capalites Mot S0vENCHd RACHONS S55ume IMded COnol of e wlicia [0 Mandan Bne DIGRON 3538 588 Deadwiys. 1 19 205! MIVAsCRd ISlementations this PRysical OB Supeorth 1B SUIOMancn of @l 3506Cts of e driving task oed Oy
Communications wiln othes vehicios in the vicinty and in coordralion with SLeporting inkeactracture sebsyshoms
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Perspective des solutions de
communication pour les triplets

Connected Vehicle Roadside Equipment --> Vehicle:

queue warning information
CEa—mpe——pee—

Communication Solutions

» &3 @ Eu: DEN Senvice - BTP/GeoNetworking/GS (Il
« B us: SAR Travelec lofo - ATE-v2x wstp (D
» [ us: SaE Traveler info - wave wste ()

Solutions are sorted In ascending Gap Severity order. The Gap Severity is the parenthetical number at the end of the solution,

Selected Solution

&3 B cu: OEN Service - BTP/Geotetworking/G5

Solution Description

This solution is used within Australia and the £.U.. [t combings standards associated with EU: DEN Service with those for VoX: BYP/GacNetworking/GS. The FU: DEN Senvice standards intlude upperiayer standacds required 1o implement V2x

decentralized environmental notification information flows, The V<X: BTP/GeoNetworking/GS standards inchude lower-layer standards that support brosdcast, near constant, low latency vehicle-to-vehicle and vebicle-to-infrastructure
communications using the ETSI Geoletworking Bundle over the 5.9GHz spectrum.
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Solution de communication pour les triplets

Link Type: Short Range
Connected Vehicle Roadside Equipment --> Vehicle OBE: Wirsless
queue warning_information

e - e —

c .|. i||

Name: SAE ]2945/4 Road Safety Applications

Long Name: Road Safety Applications
Doc #: SAE 12945/4
E Version: -

S¢ Copy URL: https://www.sae.org/standards/content/j2945/4/

T+ AE
1 Description: This document revises and extends the existing SAE 12735 message elements in order to include
'tfl_‘]' additional travel and roadway information from the infrastructure to enhance safety awareness and promote the 9

exchange and transfer of such messages types between vehicles and the infrastructure (V2I).

SAE 12945 @D




Exemple d’avertissement de file d’attente : Besoins et
exigences

« Chague ensemble de service définit par ses besoins.

° C Architecture v Architecture Use v Architecture Resources v Architecture Terminology v Contact The Architecture Team ENHANCED E
Home > Service Packages » Queue Waming
= = VST ENHANCED §
Home > Service > Queue ing

This servi
automatic
infrastruc
avoidanct
minimize
informatic

Relevant

| Enterg

Phy
The

SVG
PNG

—

< <VS07 :VS08:VS09 > >

VS08: Queue Warning

This service utilizes i ted vehicle t hicle-to-i (V2l) and vehicle-ts hicle (V2V icati to enable i within the queue event to automatically broadcast their queued status ent to
information (e.g., rapid deceleration, disabled status, lane location) to nearby upstream vehicles and to centers (such as the TMC) The infrastructure will broadcast queue warnings to vehicles in order to minimize or prevent rear-end or other
secondary collisions. This service package 15 no( lntended to operate as a crash avoidance system. In contrast to such systems, this service package will engage well in advance of any potential crash situation, pmvldmg messages and
information to the driver in order to mini of his ing to take crash avoidance or mitigation actions later. It performs two essential tasks: queue determination i and/or p iction) and queue

using vehicle-based, infrastructure-based, or hybrld solutions.

er to

Relevant g : Australia, Canada, E n Union, and United States

[ T T T oo T e T T o T I

Needs and Requirements

Need F 1 Obj

The field element shall collect, process, digitize, and send traffic sensor data (speed, volume, and

ot occupancy) to the center for further analysis and storage, under center control.

Roadway Basic

Survalllance 02 The field element shall collect, process, and send traffic images to the center for further analysis and

distribution.

04 | The field element shall return sensor and CCTV system operational status to the controlling center.

01 | The field element shall monitor for hazardous traffic conditions, including queues.

The field element shall autonomously identify potentially hazardous conditions and activate warning

05 signs to approaching motorists.

Roadway Warning

The field element shall collect operational status of the warning system field equipment and report the

97 operational status to the controlling center.

RSE Environmental

Monitoring 04 | The field element shall provide application status to the center for monitoring.

The field equipment shall communicate with the connected vehicles to gather real-time vehicle-
collected data including vehicle speed, location and localized weather condition from the vehicle
network.

et

RSE Queue Warning |0

The field element shall communicate with on-board equipment on passing vehicles to collect current
01 | vehicle position, speed, and heading and a record of previous events (e.g., starts and stops, link travel
times) that can be used to determine current traffic conditions.

RSE Traffic
Monitoring

The center shall monitor, analyze, and store traffic sensor data (speed, volume, occupancy) collected

011 from field elements under remote control of the center.

The center shall monitor, analyze, and distribute traffic images from CCTV systems under remote

02 control of the center.

04 The center shall distribute road network conditions data (raw or processed) based on collected and

‘essees.

TMC Basic analyzed traffic sensor and surveillance data to other centers.
Surveillance

The center shall respond to control data from center personnel regarding sensor and surveillance data

05 collection, analysis, storage, and distribution.

Traffic Operations needs to be able to detect a
01 | queue formation using both infrastructure and The center shall maintain a database of surveillance equipment and sensors and associated data
connected vehicle sources of information. 06 | (including the roadway on which they are located, the type of data collected, and the ownership of
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Exemple d’avertissement de file d’attente :

sSources

Architecture v Architeciure Use v Architecture Resources v Architecture Terminology v Contact The Architecture Team

Home > Semwvice Packages > Queue Warning

ENHANCED E I |

=< V807 1 V508 : V809 > =

VS08: Queue Warning

This service package utilizes connected vehicle technologies, including vehicle-to-infrastructure (W21) and vehicle-to-vehicle (V2V) communications, to enable vehicles within the queue event to
automatically broadcast their queued status information (e.g., rapid deceleration, disabled status, lane location) to nearby upstream vehicles and to centers (such as the TMC). The
infrastructure will broadcast gqueue warnings to vehicles in order to minimize or prevent rear-end or other secondary collisions. This service package is not intended to operate as a crash
avoidance system. In contrast to such systems, this service package will engage well in advance of any potential crash situation, providing messages and information to the driver in order to
minimize the likelihood of his needing to take crash avoidance or mitigation actions later. It performs two essential tasks: queue determination (detection and/or prediction) and queue

information dissemination using vehicle-based, infrastructure-based, or hybrid solutions.

Relevant Regions: Australia, Canada, European Union, and United States

Related Sources

l Enterprise l Functional ] Physical ] Goals and Objectives I Needs and Requirements l Sources I Security l Standards _

Document Name Version Publication Date
Concept Development and Needs Identification for INFLO: Final 11/1/2012
Functional and Performance Requirements, and High-Level Data and Communication Needs

Concept Development and Needs Identification for Intelligent Network Flow Optimization (INFLO), Functional Draft v5.0 11/1/2012

and Performance Requirements, and High-Level Data and Communication Needs ’

Report on Detailed Requirements for the INFLO Prototype Final 12/27/2013
Report on Dynamic Speed Harmonization and Queue Warning Algorithm Design Final 2/28/2014
System Design Document for the INFLO Prototype Final 3/28/2014
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Exemple d’avertissement de file d’attente —
Sécurité

| Enterprise

Security

In order to participate in this service package, each physical object should meet or exceed the following security levels.

Physical Object Security

Physical Object Confidentiality Integrity Availability Security Class
Basic Vehicle

Connected Vehicle Roadside Equipment Moderate Moderate Moderate Class 2

ITS Roadway Equipment Moderate Moderate Moderate Class 2

Other Traffic Management Centers Low Moderate Moderate Class 1

Other Vehicle OBEs Low High Moderate Class 3

In order to participate in this application, each information flow triple should meet or exceed the following security levels.

Information Flow Security

status

information that could be used
against the originator.

vehicle is likely going to violate a red
light or infringe a work zone. This
needs to be correct in order for the
application to work correctly.

Information [|Confidentiality Integrity Availability
Source Destination Elow
Basis Basis Basis
Low Moderate High
This can be MODERATE or HIGH, Since this monitors the health
. . . host vehicle depending on the application: This is | and safety of the vehicle and
Basic Vehicle | Vehicle OBE Unlikely that this includes any used later on to determine whether a | that information is eventually

reported to the driver, it should
be available at all times as it
directly affects vehicle and
operator safety.
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Exemple d’avertissement de file d’attente —
Normes

Enterprise Functional Physical Goals and Objectives T Needs and Requirements Sources Security Standards

Home > Service Packages > Queue Warning

== V807 : V508 1 V809 > =

VS08: Queue Warning

This service package utilizes connected vehicle technologies, including vehicle-to-infrastructure (W21) and vehicle-to-vehicle (V2V) communications, to enable vehicles within the queue event to
automatically broadcast their queued status information (e.g., rapid deceleration, disabled status, lane location) to nearby upstream vehicles and to centers (such as the TMC). The
infrastructure will broadcast queue wamings to vehicles in order to minimize or prevent rear-end or other secondary collisions. This service package is not intended to operate as a crash
avoidance system. In contrast to such systems, this service package will engage well in advance of any potential crash situation. providing messages and information to the driver in order to
minimize the likelihood of his needing to take crash avoidance or mitigation actions later. It performs two essential tasks: gueu rmination (detection and/or prediction) and queue
information dissemination using vehicle-based, infrastructure-based, or hybrid solutions.

Relevant Regions: Australia, Canada, European Union, and United States

l Enterprise I Functional I Physical I Goals and Objectives I Meeds and Requirements I Sources I Security I Standards _

Physical

The physical diagram can be viewed in SVG or PNG format and the current format is SVG.
SVG Diagram
PNG Diagram

70



Site Web d'ARC-IT : Perspectives

Architecture ¥ Architecture Use v Architecture Resources ¥

Architecture Terminology ¥ Contact The Architecture Team ENHANCED E

Service Packages

Views

Enterprise

Architecture Reference for Cooperative and Intelligent Transportation

Functional

Physical Cooperative and Intelligent Transportation (ARC-IT) provides a common framework for
ng intelligent transportation systems. It is a mature product that reflects the Latest News

ection of the ITS community (transportation practitioners, systems engineers, system ARC-IT 9.0 includes changes to all views of

the National ITS Reference Architecture fo
IR sts, consultants, efc.). incorporate a remodeled Communications

view, new services, more detailed information

Architecture Reference for Cooperative
and Intelligent Transportation (ARC-IT)

Communications

Architecture Structure re: it provides common basis for planners and engineers with differing concerns to exchanges, additional physical objects, and a _,.\

t systems using a common language as a basis for delivering ITS, but does not revamped Architecture Use section. Read .-" . .
entation. ARC-IT includes artifacts that answer concerns relevant to a large variety of more...
Functional Viewpoint s intended for transportation planners, regional architects and systems engineers to
al architectures, and scope and develop projects.

Enterprise Viewpoint

Ralanonships hetween Organoatians

MNovember 2020 — Both RAD-IT and SET-IT Entgmﬂu View
have been updated with new communications
view tools, auto-backup, bug fixes and

enu bar above: i
Communications Viewpoint gggti)lgmance s vy ; {h /.-‘

S to all of the content inside the architecture, and describes the structure of the .

Physical \iewpoint

RAD-IT 9.0 replaces the Standards tab with a

RPN S " . . o ' more complete Communications tab. RAD-IT Logical inter trsen Functions
o Service Packages represent slices of the architecture that address a specific service like traffic signal has been updated to correct known issues Functional View
control and provide the most straightforward entry into ARGC-IT content. and to support conversion from previous

o Views and its sub-menus provide view-specific content; if for example you are looking for a particular versions. Read more...
|nfcrmat|9n f_Iow, or a_pamcular communications profile, browse the relevant physical and SETUT 8.0 includes a redesigned
communications s;ctlons here. ] . o ) Communications view with tools to create and
o Methodology and its sub-menus describe the structure of the architecture: how it is built, how the artifacts  customize comm solutions as well as an

within are inter-related. improved Shape Properties tool. SETIT has

been updated to correct known issues and to Physical View

o The Security section describes how security is addressed throughout the architecture and provides links SUPPOIt CONVETSION TroMm Previous VErsions.
to cross-cutting security content. Read more PP o
» Architecture Use describes how to use ARC-IT, from the perspective of a regional architect, transportation | -4.....,-

planner or project systems engineer.
« Architecture Resources provides access to all ARC-IT content in use

L S D gy o - T Y oW | 3 nii

r-downloadable forms. Notably this also © 0 aporndsotocs totiatng dta sschaags dseavan Pyl Oocts
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Views

The Architecture Reference for Cooperative & Intelligent Transportation (ARC-IT) provides a framework for planning, programming, and implementing intelligent transportation systems. Architecture Reference for Cooperative

A5 shown in the figure, ARC-IT is comprised of 4 Views: and Intelligent Transportation (ARC-IT)

Enterprize - Describes the relationships between organizations and the roles those organizations play within the connecied vehicle environment

Funcfional - Describes abstract functional elements (processes) and their logical inferactions (data flows) that satisfy the system requirements

Physical - Describes physical objects (systems and devices) and their functional objects as well as the high-level interfaces between those physical objects
Communicatigns - Describes the layered sets of communications protocols that are required fo suppert communications ameng the physical chjecis that pardicipate in the
connected vehicle environment '

B-n-g
._. Belat

Enterprisa View

O e

Lotdrnl i erachionm, betmeen by nctioen

Functional View

..-"'--
m |

Crmssciiorm befasan Physac Dijacts

Physical View

==

Havwres pencels bicliLmeg deis scassgs terwess Prvicel o

Communications View
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Home > Architecture > Views > Enterprise

Enterprise

The Enterprise View addresses the relationships between organizations and users, and the roles those entities play in the
delivery and consumption of ITS services. Relationships between entities are dependent on the roles those entities take in the
delivery of user services.

Enterprise View

$ -y

The building blocks of ARC-IT's Enterprise View are Enterprise Objects that interact to exchange information, manage and
operate systems beyond the scope of one organization. The Enterprise View focuses on the relationships between those
Enterprise Objects, but also defines how Enterprise Objects interact with Physical Objects, which appear in the Enterprise
View as Resources.

4
' ﬁ Relationships between Ongantzations

The relationships between Enterprise Objects are organized as various types of Coordination: an agreement or contract intended to achieve the common purposes necessary to
implement and deliver an ITS service. The relationship between an Enterprise Object and a Resource is a Role: owns, operates, develops, installs, maintains, etc.

Stakeholders take the position of Enterprise Objects when they participate in ITS. Stakeholders have needs — capabilities they require from ITS in order to accomplish a goal or solve a
problem.

With ARC-IT version 8.1 and later, the Enterprise View defines the various roles and relationships that support aspects of the development, installation, operations and maintenance
phases of the system life cycle. The enterprise viewpoint specification provides the background for enterprise relationships in the United States, and defines the graphical language used
within SET-IT to illustrate project-level enterprise relationships.
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Functional

The Functional View addresses the analysis of abstract functional elements and their logical interactions. Here ARC-IT is
depicted as a set of Processes organized hierarchically. These Processes (activities and functions) trace to a set of
Requirements derived from source documents. The data flows that move between processes and the data stores where data ] (h ’.-‘

Functional View

may reside for longer periods are all defined in a Data Dictionary.

The behavior of a Function (aka Process) is the set of actions performed by this element to achieve an objective. A Process
performs actions to achieve an application objective or to support actions of another Process. This may involve data collection,
data transformation, data generation, data generation or processing in performing those actions. The Functional View defines
Processes to control and manage system behavior, such as monitoring, and other active control elements that are part of describing the functional behavior of the system. It also
describes data processing functions, data stores and the logical flows of information among these elements.

Logical interactions between Functions

The Functional View is modeled using a Structure Analysis methodology. This uses the National ITS Architecture's Logical Architecture as the starting point that was based on the work of
Hatley/Pirbhai and included Yourdon-Demarco Data Flow Diagrams (DFDs) to illustrate the flow of data between functional elements. For expedience in ARC-IT the diagrams are not
included — just the collections of processes and their data flows. The reader should use the Physical view diagrams for graphical representations of system behavior.

For details on how the functional view is structured, see the functional viewpoint specification.

74



Site Web d'ARC-IT : Page de la perspective
physique

Architecture v Architecture Use v Architecture Resources v Architecture Terminology ¥ Contact The Architecture Team ENHANCED

Home > Architecture > Views > Physical

Physical

The physical view describes the transportation systems and the information exchanges that support ITS. In this view, the » Physical View

E % oy

Architecture is depicted as a set of integrated Physical Objects (Subsystems and Terminators) that interact and exchange
information to support the Architecture service packages. Physical Objects are defined to represent the major physical
components of the ITS Architecture. Physical Objects include subsystems, and terminators that together provide a set of
capabilities that are more than would be implemented at any one place or time. Subsystems are Physical Objects that are part \
of the overall Intelligent Transportation System and provide the functionality that is 'inside-the-boundary' of ITS. Terminators \v
are Physical Objects that lie at the boundary of ITS and supply information needed by ITS' functions or receive information

from ITS. Eunctional Objects break up the subsystems into deployment-sized pieces and define more specifically the functionality and interfaces that are required to support a particular
Service Package. Information Flows depict the exchange of information that occurs between Physical Objects (Subsystems and Terminators). The information exchanges in the Physical
View are identified by Triples that include the source and destination Physical Objects and the Information Flow that is exchanged.

Connections between Physical Objects

The Physical view is related to the other Architecture views. Each Functional Object is linked to the Functional View, which describes more precisely the functions that are performed and
the details of the data that is exchanged by the object. Physical Objects and Functional Objects are also depicted as Resources in the Enterprise view, which describes the organizations
that are involved and the roles they play in installing, operating, maintaining, and certifying all of the components of the Architecture.

At the heart of the physical view, the physical objects are organized into six different Classes that define ITS at the highest level of abstraction. A general "ITS" Class covers all of ITS
while five more specific classes (Center, Support, Field, Vehicle, and Personal) are used to group physical objects based on where they reside and fundamentally how they behave and
interact with other physical objects. Each of the classes is shown in the figure below.

ITS
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Communications

The Communications View identifies the protocol stacks needed to implement an information flow between a source and . Communications View
destination (e.g., information flow triple) in the Physical View. ARC-IT terms these protocol stacks as "solutions". Solutions are -
composed of a collection of industry standards; usually formally developed standards produced by a standards development
organization, but often a published specification such as an IETF RFC. Each triple from the Physical View is associated with
one or more solutions. These solutions, their components and atiributes can be examined from several different perspectives

and from different places within ARC-IT. mm;fm IEESEEEE

Atypical triple solution is assembled according to the ARC-IT communications model, as defined by the communications viewpoint. All solutions are built according to this model, and the
components of the solution assigned to the various parts of the model depending on their role in the solution. Sometimes a standard satisfies multiple aspects of a solution, and so might
appear more than once in an illustration of the solution. Triple solutions are accessible from several places, but are most commonly from the context of a service package by clicking on
the flow or from the overall list of ARC-IT triples.

A sample triple solution is shown at right. Standards names are sometimes
hyperlinked: this indicates the standard is actually part of a group of standards or one
of several alternatives; clicking on the link will expand the bundle or explain the
alternatives. 'Info’ buttons next to standards generate pop-ups that provide some detail

about the standard in question.
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Service Packages

Views
Enterprise
- Methodology

Functional

Physical

Communications he system.

Methodology

Architecture Structure toncerns, and architecture views address those concerns.

Sl EE s 5 behind an architecture and its structure. Interested and budding systems engineers are encouraged to peruse ISO/IEC/IEEE 42010 for the conceptual foundations of system architecture
Functional Viewpoint RIA and National ITS Architecture before it, leveraged stakeholder engagement, both directly and indirectly through the examination of published ITS-related documents (Concepts of

ts, Standards etc.) to provide the basis for architecture concepts.

Fsicaliewport s for a common language definition of both established (legacy) ITS and early C-ITS or connected vehicle deployment concepts. ARC-IT is a reference architecture: it provides the basis
Py U Lt ation. Implementers are expected to customize the architecture to their own needs: first by creating a regional architecture describing the long term vision of their region of interest, then
ional architecture, and finally by developing detailed project system architectures. ARC-IT's associated tool set provides the tools enabling these activities: RAD-IT provides regional

e broject architecture definition functions, while SET-IT takes those project definitions and enables the creation of design-level artifacts.

ARC-IT is a singular architecture composed of four viewpoints: Physical, Functional, Communications and Enterprise. These viewpoints frame the concerns held by ARC-IT stakeholders. The viewpoints are modeled in
the form of various diagrams, tables and associated databases. Viewpoints are related through various correspondence rules, and may need to be considered together depending on the user's task. For instance, those
interested in regional planning are probably most concerned with content in the physical and enterprise views, while those concerned with project implementation would need to also consider the communications view.
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Architecture Structure

The diagram depicts ARC-IT as a set of layered viewpoints - each providing a different perspective to understand the architecture. Architecture Reference for Cooperative

The approach to develop a System Architecture in this way is based on ISO/IEC/IEEE 42010:2011, a standard for "Systems and software engineering — Architecture description." This and Intelligent Transportation (ARC-IT)
includes steps to define, not just data and messages, but the full environment in which the stakeholder concerns are satisfied. The figure to the right identifies the four Viewpoints used to
describe ARC-IT: Enterprise, Functional, Physical, and Communication. While there is only one model per View, the models used result in a large number of diagrams per View. Only by
considering all aspects of the model can one understand the scope of each Viewpoint and thus gain a complete picture the architecture.

Each Viewpoint includes a specification that describes the concerns addressed by that particular viewpoint. The accompanying viewpoint specifications also define the relevant model . . \.
constructs, serving as a legend for the diagrams. Relanonships hetween Organtzations

In addition to the four viewpoints, ARC-IT provides a fifth perspective: the ITS service package (formerly ITS application) perspective. This is not a viewpoint per se, but rather a way of looking Enterprise View
at subsets of each view focused on a specific service or group of services. Service packages are derived from documentation like ConOps, System Requirements, standards, and other
documents that have been written to describe parts of the Cooperative ITS environment. It should be noted that this is not an exhaustive list - new services will be developed over time and the
architecture modified appropriately.

The Architecture Viewpoints are related through various correspondence rules.

Logical interac

Functional View

ﬂ-
- ~m

Connections betwsen Physical Dbjects

Physical View

Layerad peotocols faclitating data exchasge betwean Physical Objects

Communications View
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Views

Enterprise

Functional

Physical Cooperative and Intelligent Transportation (ARC-IT) provides a common framework for
Communicafions ng intelligent transportation systems. It is a mature product that reflects the

ection of the ITS community (transportation practitioners, systems engineers, system
Methodology sts, consultants, etc.).

Architecture Structure re: it provides common basis for planners and engineers with differing concerns to

t systems using a common language as a basis for delivering ITS, but does not
entation. ARC-IT includes artifacts that answer concerns relevant to a large variety of
s intended for transportation planners, regional architects and systems engineers to
al architectures, and scope and develop projects.

Enterprise Viewpoint
Functional Viewpoint

Physical Viewpoint
L enu bar above:
Communicatio

Gt to all of the content inside the architecture, and describes the structure of the

control and provide the most straightforward entry into ARC-IT content.

o Views and its sub-menus provide view-specific content; if for example you are looking for a particular
information flow, or a particular communications profile, browse the relevant physical and
communications sections here.

o Methodology and its sub-menus describe the structure of the architecture: how it is built, how the artifacts
within are inter-related.

o The Security section describes how security is addressed throughout the architecture and provides links
fo cross-cutting security content.

» Architecture Use describes how to use ARC-IT, from the perspective of a regional architect, transportation
planner or project systems engineer.
= Architecture Resources provides access to all ARC-IT content in user-downloadable forms. Notably this also

: fombrdes mmmses de embenie- MAR T and SETHIT, that provide you with means to manipulate the architecture
eris.com/arc-it/html/architecture/architecture.html im ~ tiam wnv

B T L T ) e o P

Architecture Reference for Cooperative and Intelligent Transportation

Latest News

ARC-IT 9.0 includes changes to all views of
the National ITS Reference Architecture to
incorporate a remodeled Communications
view, new services, more detailed information
exchanges, additional physical objects, and a
revamped Architecture Use section. Read
more...

Movember 2020 — Both RAD-IT and SET-IT
have been updated with new communications
view tools, auto-backup, bug fixes and
performance improvements. See below for
details.

RAD-IT 9.0 replaces the Standards tab with a
more complete Communications tab. RAD-IT
has been updated to correct known issues
and to support conversion from previous
versions. Read more. .

SETHIT 8.0 includes a redesigned
Communications view with tools to create and
customize comm solutions as well as an
improved Shape Properties tool. SET-T has
been updated to correct known issues and to
support conversion from previous versions.
Read more

Architecture Reference for Cooperative
and Intelligent Transportation (ARC-IT)

- o
Runlationships batwesn Organirations

Enterprise View

Functional View

/*-
[ ~m

Connections betwesn Ph

Physical View

==

Liaynred pecitistals facilitatieg data sachasgs batwoan Physical Otjects

Communications View
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Security

Security concerns related to ITS are focused on protection of surface transportation information and infrastructure. Surface transportation is now, more than ever, relying on information technologies to
sense, collect, process and disseminate information to improve the efficiency of moving goods and people, improve the safety of our transportation system and provide travel alternatives.

Security concerns are addressed in the ITS Architecture in two ways:
1. Securing ITS: ITS as an information system must be protected so that ITS applications are trusted, reliable and available when they are needed. This aspect of security applies to all the physical

objects and information flows, impacts all enterprise objects, and affects the structure and content of communications profiles. "Securing ITS" provides the foundation for ITS and especially C-
ITS, since ITS systems must be secure before they can reliably be used to improve the efficacy of the surface transportation system.

2. ITS Security Areas: ITS can be used to enhance the security of the surface transportation system. Eight security areas define the ways that ITS can be used to detect, respond to, and recover
from threats against the surface transportation system. These eight ITS security areas are shown at the top of the figure below, supported by the "Securing ITS" security services that make ITS
secure. Specific subsystems, information flows, service packages, and supporting physical and logical architecture definitions have been defined for each ITS security area.

t and Commercial
hicle Security

2

=
gL
S
g
g
=

Wide Area Alert
‘ansit Security
ransportation
tructure Security

Rail Security
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Homer A rchias ARCHIT & Planning

Regional Architecture Definition

Regional Architecture Use

o Architecture Use
roject Development

ARC-IT is a reference architecture that provides a common basis for planners and engineers with differing concerns to conceive, design and implement systems using a common language as a basis for delivering ITS, but does not mandate any
particular implementation. The National ITS Architecture was developed over 25 years ago in order to:

* Provide a National "Vision" for ITS

* Guide Sound ITS Planning and Investments at the State and Local Level
» |dentify and Scope Need for ITS Standards

In order to provide a connection between transportation planning and ARC-IT, the website provides a connection between planning
attributes defined by the USDOT and the views of ARC-IT. This connection is described on the ARC-IT Connection to Planning pages.
Transportation The planning attributes for which this connection is defined are:

P|anning * Planning Factors: There are seven planning factors defined by the most recent Transportation authorization bill, Fixing America's

Surface Transportation (FAST), that metropolitan planning organizations (MPOs) and states should consider when developing their
Funded transportation plans.

Goals: Transportation planning begins with a set of broad goals that reflect the desired outcomes and the transportation vision for the

prOjeCtS region. The representative goals included in the ARC-IT mapping to planning are closely tied to the planning factors.

\ Obijectives: Each of the goals in a metropolitan or statewide transportation plan is supported by one or more 'objectives’ that define

‘ what needs to occur to accomplish the goals. A range of objectives are included in the ARC-IT mapping to planning, gathered from a

> variety of references and recent transportation plans, that reflect the spectrum of objectives that are used in current practice.

Monitoring
& Evaluation

RADAT

!

In order to guide the investments in ITS at the state and local level, 23 CFR 940 requires the creation of a Regional ITS Architecture,
which is defined by the regulation as "a regional framework for ensuring institutional agreement and technical integration for the
implementation of ITS projects or groups of projects”. The definition of the components of a Regional ITS Architecture and an approach
for the update or development of these architectures is provided Regional ITS Architecture Definition and Development.

Operations &

) ProJeCt A regional ITS architecture can effectively bridge the gap between strategic planning for an integrated surface transportation system and
Maintenance

Development the ITS projects that support that strategic vision. The principal value of a regional ITS architecture is that it provides a context for projects

that include ITS so that each project can build a piece of a larger system. The regional ITS architecture can be used to visualize and
articulate the overall ITS system for the region so that all the stakeholders in a region spend their money compatibly instead of
competitively. A discussion of the ways to use a Regional ITS Architecture are found at Regional ITS Architecture Use.

lF13s

Implemented Projects

Additional information on how the components of ARC-IT support architecture use can be found at: More on ARC-IT Use
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Regional ITS Architecture Definition

Intelligent Transportation Systems (ITS) have been defined as: "the application of advanced sensor, computer, electronics, and communication technologies and management strategies—in an
integrated manner—to improve the safety and efficiency of the surface transportation system”. This definition encompasses a broad array of systems and information processing and communications
technologies. In order to fully incorporate ITS into the surface transportation network, ITS must be "mainstreamed” into the overall transportation planning and project development processes that
exist in each state and metropolitan region of the country.

To support that effort a Regional ITS Architecture is developed as "a regional framework for ensuring institutional agreement and technical integration for the implementation of ITS projects or groups
of projects”. Regional ITS Architectures can be and have been developed and maintained by state departments of Transportation (DOTs) or by Metropolitan Planning Organizations (MPOs) or Council
of Governments (COGs) for a region, district, or state. The concept of a regional ITS architecture was first defined in 23 CFR 940 on Intelligent Transportation System Architecture and Standards. See
"US DOT Policy on Regional ITS Architecture” below for more about the federal regulations dealing with ITS.

To support that effort a Regional ITS Architecture is developed as “a regional
framework for ensuring institutional agreement and technical integration for the
implementation of ITS projects or groups of projects”. Regional ITS Architectures can
be and have been developed and maintained by state departments of Transportation

f T—— (DOTs) or by Metropolitan Planning Organizations (MPOs) or Council of
- Governments (COGs) for a region, district, or state.
g T Click one of the links below to learn more about Regional ITS Architectures:

» Purpose — describes the purpose of a regional ITS architecture

« US DOT Policy — describes the regulations behind the establishment of
architectures in the US and how they are used

+ Components — contains all the components of a regional ITS architecture and

INTERFACES how they are developed

» Approach — describes different approaches to developing a regional ITS

) architecture either as an update to an existing architecture or as a new

PLANNING ) 4 development effort
OBJECTIVES/ L§ STANDARDS .
BEERESES el - Architecture Maintenance will describe the effort to maintain an architecture and how

& B ROLES &
AGREEMENTS @) RESPONSIBILITIES
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Regional ITS Architecture Use

The implementation of transportation projects can be seen as a lifecycle as shown below and the regional ITS architecture can be used to support the planning, programming, and implementation of

those projects, as described in this section.

v

Implemented
Project

" .
A ~ _ Regional
~ Architecture Use

R

Implementation

Long Range
Monitoring & Planning Identified
Project
Programming/
Budgeting

Funded
Project
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Use in Project Development

The regional ITS architecture provides context for ITS projects. By using the regional ITS architecture as a starting point, the steps taken by each project will be on the path to the larger
objectives set forth in the long range transportation plan. The ARC-IT tools, RAD-IT and SET-IT, allow the transportation planner and project developer to use ARC-IT to create their own
regional ITS architecture and project architectures, respectively. These tailored architectures are not just references: they are structured descriptions of services provided, relationships

required, and items to be deployed, operated, maintained and managed. As responsibility shifts from the planner to the project developer, ARC-IT tool use shifts from RAD-IT to SET-IT.

Architecture Use

A well-maintained regional architecture can provide a tool for making a strong initial start in doing the systems
engineering for a project. Regional ITS architecture content such as the stakeholders, their roles and responsibilities
(included in the operational concept), elements, service packages, and the list of agreements supports the project
concept of operations. The functional requirements are high-level requirements that can support system
requirements development, and the interfaces and ITS standards support project design. In addition to assisting
project implementers in the preliminary engineering stage, planners may also benefit from participating in the
conceptual development of projects and strategies prior to the start of the formal project development. These
components can inform creation of project documents, including Requests for Proposals (RFPs), and architectural
details can inform the project's scope of work.

The items from the regional ITS architecture that are used to jumpstart the systems engineering process are derived
from ARC-IT using the Regional Architecture Development tool for Intelligent Transportation (RAD-IT), formerly
known as Turbo Architecture. The subsystems and terminators used to define the inventory elements, functional
objects and functional requirements, information flows used to define the interfaces, and related ITS standards are all
derived from the ARC-IT definition. More information on how the regional ITS architecture can be used to start to

support systems engineering is included in the Systems Engineering for ITS Handbook, and the Systems
Engineering_Guidebook for ITS.
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Resources

This page provides links to various resources that will complement your understanding of ARC-IT.

¢ ARC-IT Website Download - provides the ARC-IT website to be viewed (VIEW-IT) offline.

¢ Databases - provides the Microsoft Access compatible databases that contain the source material for ARC-IT content
¢ Documents - provides a set of links to documents related to ARC-IT

¢ Tools - provides the links to download a copy of ARC-IT software tools: Regional Architecture Development for Intelligent Transportation (RAD-IT) and the Systems Engineering
Tool for Intelligent Transportation (SET-IT)

¢ Training - provides on-line training material on ARC-IT, RAD-IT, and SET-IT

e Presentations - provides copies of presentation material from public workshops and webinars that have been conducted regarding the architecture
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Acronyms
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AAA: American Automobile Association
AACN: Advanced Automatic Crash Notification

Architecture ¥ Architecture Use v Architecture Resources v Architecture Terminology ¥ Contact The Architecture Team ENHANCED E

Home > Architecture Terminology > Glossary

Glossary

ponoDoonoDannonoDooonnoanononooaes 000 |

Access Control

Refers to mechanisms and policies that restrict access to computer resources. An access control list (ACL), for example, specifies what operations different

users can perform on specific files and directories.
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Site Web d’ARC-IT : Page contactez-nous

Architecture ¥ Architecture Use ¥ Architecture Resources ¥ Architecture Terminology ¥ Contact The Architecture Team ENHANCED &

Home > Contact The Architecture Team

Contact The Architecture Team

The ARC-IT Team is very interested in input that will help us improve the architecture. We encourage you to provide us with your suggestions or
additions to ARC-IT, by filling out the form below with your suggestions or comments.

*Required fields

*Name: | |

Organization: | |

*E-mail: | |

*Comment:




 Fournit un acces a tous les principaux
composants de 'architecture de référence
* Les ensembles de solutions applicatives offrent

RéS um é de un acces facile
I S d  Les points de vue offrent un acces de rechange
a _V|S|t€ U » Conseils pour l'utilisation de I'architecture
site Web « Ressources supplémentaires

ARC'IT » Guides

« Entrainement enregistre

« Telechargements RAD-IT / SET-IT
 Site Web télechargeable

- Base de données

A



Planification de la formation

Assure une formation plus détaillée et complete surles  Aujourd’hui
composants clés de I'Architecture et sur la fagon d’y
accéder par le site Web ARC-IT.

Donne un apercu de haut niveau du processus Le mardi 6 février 2023
d’élaboration d’une architecture régionale des STI, en 13h 30 - 16 h 00 HNE
intégrant des exercices pratiques de démonstration au

moyen de I'outil RAD-IT ARC-IT.

Présente une introduction au concept d’'ingénierie des Le mardi 13 février 2024
systémes, son importance pour le cycle de vie de la 13 h 30 - 16 h 00 HNE
fourniture des STl et comment I'Architecture aide a

soutenir le processus.

» Volet anglais: le 14 février, le 21 fevrier et le 28 février.

A
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Personne-ressource (courriel) :

« Soutien : ITSArchitecture-ArchitectureSTI@tc.gc.ca \

DeS q u eStl O n S « Jonathan Parent Jonathan.Parent@tc.gc.ca [Jse]] Zanseors [Transport
ou d es » Philippe Morais Philippe.Morais@wsp.com \\'S I )

commentaires?

Merci!

A


mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca
mailto:Jonathan.Parent@tc.gc.ca
mailto:Philippe.Morais@wsp.com

Elaboration d’une architecture
regionale des STI

6 février 2024

i+l
o Do Tarsor Canada
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Conseills et protocoles de webinaire

« Vous pouvez poser des questions a n'importe quel moment en utilisant la boite a
questions ef réponses. Nous répondrons au plus grand nombre de questions
possible.

* Vous pouvez aussi lever la main pour posez des questions verbalement si le
souhaitez.

« Veuillez garder voire ligne en sourdine.

« Vous pouvez eégalement envoyer vos questions par courriel a [TSArchitecture-
ArchitectureSTI@tc.gc.ca pour obtenir une réponse plus tard.



mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca
mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca

Avis de non-responsabilitée

* Transports Canada ne s’associe a aucun produit ni a aucune entreprise.
Toute réference faite a des produits, a des processus ou a des services
commerciaux par la mention de leur nom commercial, de leur marque de
commerce, de leur fabricant ou d’'une autre désignation ne signifie
aucunement que Transports Canada approuve, recommande ou soutient
les produits, services ou processus en question. Cette référence ne doit
donc pas servir a des fins de publicité ou de promotion.

» Transports Canada n’est pas responsable des erreurs ou des omissions
ayant pu se glisser dans ce document et ne garantit aucunement
I'exactitude et l'intégralité des renseignements. Le contenu fourni par les
sources externes n'est pas assujetti aux exigences sur les langues
officielles, la protection des renseignements personnels et I'accessibilité.
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Cette présentation se fonde sur des documents de \
formation élaborées par le Déepartement des
transports des Etats-Unis (USDOT).

Transports Canada tient a remercier le comité
consultatif des intervenants sur I'architecture des STI
pour le Canada ainsi que les autres personnes qui
ont gracieusement examiné le mateériel de formation
et fourni des images, des graphiques et d’autres
documents.




Buts et objectifs

Comprendre le but des
architectures regionales
des STI

Comprendre le but et les
rudiments du
développement d’'une
architecture régionale des
STI

Se familiariser avec I'outil
RAD-IT et en connaitre les
bases




Ordre du jour

 Examen de l'architecture des STI

* Introduction aux architectures regionales des
STI

* Examen du processus de développement de
I'architecture régionale des ST




Examen de l'architecture des STI

Qo o Tansoon Canada
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Les systemes de transport intelligents (STI) integrent
différentes technologies de I'information et des
communications dans l'infrastructure et les véhicules de

Qu,eSt'Ce gque les STI? transport routier, en vue d’aider a rendre le systéme de

transport plus sdr et plus efficace.




Qu’est-ce qu’une
architecture des STI?

» Cadre pour I'élaboration de
systemes de transport intégrés

« Détermine :
» Les organismes
» Les systemes utilisés
» Les fonctions exécutées
» Les renseignements echangés
« Les communications

 SANS entrer dans des
technologies spécifiques

« La neutralité technologique est
essentielle




Ou est-ce gu'une architecture des STI s'integre-t-
elle dans les cycles de vie de developpement de
projet traditionnels?

PROGRAMMES/PLANIFICATION PROJETS

Plan d’exploitation
Problémes et solutions, corridor par corridor
Personnel, équipement, installations,
programmes d’immobilisations

Plan d’infrastructure de STI
Projets d’'immobilisations

v

Plan d’intégration régional Conception spécifique au projet
Plan de Planification/pro isabilité Environnementale Conception Conception i
transport a long m) grammation a m) Faisabilité =) Exi m) réIiminaire- PS&F:E - e
terme court terme du projet (Exigences) P ( ) et autres frais.

Adapté de : Département des Transports (DOT) des E.-U.
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Types (ou niveaux) d’architectures des STI

« Référence
 Nationale/Ressource

* Regionale

il Z " . PI f t
» Utilise pour la planification SHICEHON

réegionale

* Projet
¢ Ut'“Sé pOUF Ia Project de
conception/le centre de
déploiement e




Structure de
I’ARC-IT (réféerence)

« Définie autour de 4 perspectives :

Perspective d’entreprise:
Entreprises chargées de fournir des
services

Perspective fonctionnelle:
Fonctions de mise en ceuvre des
services

Perspective physique: Objets
physiques nécessaires a la mise en
ceuvre de cette fonctionnalité

Perspective des communications:

Solutions de communication
nécessaires

Référence d'architecture pour le
transport coopératif et intelligent
(ARC-IT)

Perspective d'entreprise

-y

“ Relations entre les organisations

Perspective fonctionnelle

¢«

Interactions logiques entre les fonctions

Perspective physique
~n
m .

Connexions entre objets physigues

Protocoles en couches facilitant les échanges
entre objets physigues

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.
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Physique

* |dentifier les systemes
et les apparells

e |dentifier les Iinterfaces

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

Centre a centre

sm

Objet des STI

Centre de gestion de transport en

commun

Véhicule de transport en commun

Communications sans fil étendues

Acces auxservices

d’autorisation

I'inspection douaniére

Administration de
véhicule commercial

Centre de fournisseurs.
deservices pour
véhicules commerciaux

Centre de gestion
des urgences

Centre de gestion
des émissions

Gestion de parcde
véhicules et de
marchandises

Fournisseur de services
degestion de la
distribution et dela
logistique

Centre de gestion de
I i la

Administration du

Centre de gestion de

Soutien
So.us—systeme d;e SR e Sys(gme 0 f‘E
gestion des données rtificati gestion des justificatifs
archivées certification d'identité des STI
.Sys.lem.e e Registre des Eque_me':‘t =
distribution de o communication des
identifiants
données STl
Fournisseur de mise . §vsteme Systéme de contrdle
L. d " d’enregistrement et de d N
ajour des cartes e d ek s les services
Equipement de Systeme de diffusion
i de der Centre a terrain
soutien grande échelle
Centre a centre
Centre
Centre inistrati
Administration de @i

Centre a terrain

uus

T

portée
Terrain
Systémes A e
,.y X Contrdle de véhicule
d’inspection .
2 commercial
douaniére

Equipement routier
de véhicule
connecté

Perceptio

Communications
sans fil @ courte

Bornes de recharge
électrique

Equipement de

Sous-systéme
routier

Accés a I'information
personnelle

Appareil personnel

Communications

sansfil & courte
portée

Véhicule

Sous-systeme de
véhicule commercial

Sous-systéme de
véhicule d’urgence

Unité des Sous-systeme de
communications surveillance de
routieres sécurité

Téléassistance aux
voyageurs

Equipement de
transportintermodal
de marchandises

Mahisulasiantiatian

Centre de gestion du [l | Centre de gestion de
trafic M transport en
H commun

[

Terrain a terrain

Véhicule de
transporten
commun

Communications sans fil é

Communications sans fil & coute portés

Communications

J

Centre de gestion du trafic

Mention de source : ville d’'Ottawa, OC Transpo

Sous-systéeme routier

Mention de source : Société de transport de Montréal (STM)

13



Enterprise

* [dentifier qui est
impliqué
* Quels sont leurs

roleset
responsabllités?

Propriétaire
Développement

nstallation

* Opérations
 Maintenance

Propriétaire: Division du transport urbain/régional

Centre de gestion de transport en
commun Véhicule de transport en commun

Propriétaire:
Division des
transports de la
ville

Centre de gestion du trafic
SOUS'SyStéme rOUti er Mention de source : ville d’'Ottawa, OC Transpo

Mention de source : Société de transport de Montréal (STM)

1d




Fonctionnel

Centre de gestion de transport en
commun

* [dentifier les
fonctions de chaque
apparell physigue

* |dentifier les
exigences

# Exigence

Opérations de la
station de gestion des
routes sur le terrain

1 L'élément sur le terrain contrélera les feux de circulation sous le contréle central.

2 L'élément de terrain doit répondre aux demandes de passage pour piétons en accommodant le passage pou
piétons.

3 L'élément de terrain doit fournir la capacité d'informer le centre de gestion du trafic des appels de piétons €
I'nébergement des piétons.

4 L'élément sur le terrain doit rapporter les informations de controle du signal actuel au centre.

5 L'élément de terrain doit signaler I'état actuel de la préemption au centre.

6 L'élément sur le terrain doit renvoyer |'état opérationnel du contréleur des feux de circulation au centre.

7 L'élément sur le terrain renverra au centre les données de panne du contrdleur des feux de circulation.

8 L'élément sur le terrain doit signaler I'état de priorité de transit actuel au centre.

L'élément sur le terrain doit signaler les informations de synchronisation du signal d'intersection actuel a

12 JL'élément sur le terrain doit signaler au centre le statut actuel de priorité des véhicules utilitaires.

L'élément de champ recevra la demande de priorité de signal de vehlcule de transport en commun.

Véhicule de transport en commun

Communications

L'élément de terrain doit fournir a I'équipement en bordure de route la géométrie de l'intersection et les
13 |informations sur le mouvement de la phase du signal, y compris les informations sur la phase et la
synchronisation, I'état de l'alarme et I'état de priorité/préemption.

A

14 ]L'élément de champ doit fournir des données a I'équipement routier du véhicule connecté.

Sous-systéeme routier

15 |JL'élément de terrain doit recevoir les demandes de préemption des signaux des véhicules d'urgence.

Mention de source :

L'élément de terrain doit recevoir une demande de changement de signal d'un dispositif de terrain

16 VRt .
d'émissions/environnemental.

17 JL'élément sur le terrain doit signaler au centre I'état actuel des émissions/de la priorité environnementale.

Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

Y, < >/
Centre de gestion du trafic

Mention de source : ville d’'Ottawa, OC Transpo

Société de transport de Montréal (STM)

15



Communications

Centre de gestion de transport en
commun Véhicule de transport en commun

)

« Sélectionner les 4
normes/protocoles
de communication

* Traiter les
vulnérabilités

Centre de gestion du trafic
SOUS'SyStéme rOUti er Mention de source : ville d’Ottawa, OC Transpo

s Mention de source : Société de transport de Montréal (STM)
Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U. &



* Les architectures de STI fournissent
des cadres pour le développement de
systemes de transport intégres

* Les architectures de STI soutiennent
la planification et le développement
de projets de STI

* LARC-IT fournit des outils logiciels
téléchargeables gratuitement




Introduction aux architectures
regionales des STI

Qo o Tansoon Canada



Architecture
regionale de STI

Cadre permettant d'assurer
une entente institutionnelle
et une intégration technique
pour la mise en ceuvre de
projets de STl dans une
région donnée




Composants des architectures régionales

des STI

i
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’ Raisons de l'utilisation de I’architecture
dans la planification et la

0, programmation des transports

 L'architecture représente une vision
consensuelle des intervenants en
g matiére d'exploitation et de planification

I .

ol du déploiement des STI
R T A - « Aborde a Ia} fpls Igs projets a court terme
O et les stratégies a long terme

21




L’'implication des
Intervenants

est essentielle

» Le développement de l'architecture
des STI offre une excellente occasion
de lier les intervenants en matiere
d’exploitation et de planification,
pendant le developpement et plus tard
pendant les activités de maintenance
ou de mise a jour

« Le comité qui a soutenu le
développement de I'architecture
devrait également jouer un réle de
premier plan dans la supervision de
I'utilisation et de la maintenance de

I'architecture



Relier les visions des intervenants

* Le développement et la mise a jour de l'architecture regionale
peuvent élargir I'interaction de la planification et des opérations

L L l l
T T 1 1 >

0 5 10 15 20

Planificateur Plan directeur
Iy

—
o ad

Architecture régionale des STI

Projets

Opérations

Adapté de : Département des Transports (DOT) des E.-U.
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Buts et objectifs en matiere de transport

Buts et objectifs régionaux

« Un exemple de but est « Améliorer la sécurité
pour tous les utilisateurs du systeme »

Objectifs

« Un exemple d'objectif est « Reduire le
nombre de déces et de blessures graves liés
aux collisions pour tous les modes de
transport grace a des processus baseés sur
les données, innovants et proactifs ».




Buts et objectifs en matiere d’architecture

r»
\“ Buts et objectifs régionaux

Architecture regionale

d es STI Traduit sur la base du matériel de : Département des Transports (DOT) des E.-U.

« L'architecture doit étre basée sur les buts et objectifs lieés
aux operations

* Inclure les objectifs dans l'architecture régionale de STI et les
associer a des ensembles de services ou projets

 Les services et les projets d’architecture peuvent
soutenir le developpement d'objectifs lies aux opérations

 L'architecture contient un plan a long terme pour les STI par la
définition de services et de projets

25



Plan
directeur et
architecture

Plan directeur

Buts, objectifs, stratégies et
projets pour y parvenir

Couvre au moins les 20
prochaines années

Mene a un systeme
intermodal

Contraintes fiscales

Doit étre mis a jour tous les 4
abans

Architecture
regionale

Services et projets de STI
Echéancier a long terme
Couvre plusieurs modes
Pas de contraintes fiscales

Mise a jour selon le plan de
maintenance

{26 J



Plan stratégique des ST

 Définit les besoins en STI d'une region et identifie un ensemble de
capacités réepondant aux besoins

Programme

_ budgétaire
Plan directeur  dinvestissement

]

Architecture régionale des STI

Plan
stratégique
des STI

Adapté de : Département des Transports (DOT) des E.-U.
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Plan strategique
des STI (suite)

« Peut contenir des éléments qui vont au-dela
des exigences de l'architecture régionale

 Strategies de déploiement des STI
« Considérations de financement
Définitions détaillées du projet
Lacunes dans les projets prévus

Vision, buts et objectifs

Analyse des avantages
Plan de communications

NORDA
AQISTELO

PLAN QUEBECOIS DES SYSTEMES DE TRANSPORT INTELLIGENTS
Rapport d’étude - Version finale

Réf. MTMDET : 3402-13-2Z01
Réf. Consultant : 111355.001

6 juin 2018

B H
H
i

Yuébec B

o)
o

u

Mention de source : MTQ
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Rendre l'architecture utile pour la planification a
long terme

* Relier explicitement les services et les projets d'architecture aux
objectifs et aux strategies

« Décrire les projets a moyen et long terme dans un langage adapté
au plan (p. ex., en tant que « stratégies »)

« Créer des documents/graphiques de résumé dans le cadre de
I'architecture qui serait appropriée pour un plan directeur

» Approuver formellement l'architecture

29



Rendre 'architecture utile pour la
programmation/la budgétisation

 Définir les projets a court terme avec plus de
precision en vue d’alimenter les processus
de programmation et de budgétisation

* Promouvoir des projets d'intégration dans la
region

» Etablir un processus qui utilise I'architecture

30



Suite d'outils de PARC-IT

« Deux outils logiciels télechargeables
gratuitement sont disponibles pour
appliguer 'ARC-IT aux regions et
projets

« Développement d'architecture régionale

pour
le transport intelligent (RAD-IT)

 Outil d'ingénierie des systemes pour
le transport intelligent (SET-IT)

https://www.arc-it.net/html/resources/tools.html

Planification des
transports

RAD-ITY
Suivi et T
évaluation

Opérations et
maintenance

Projets mis en ceuvre

Projets
financés

Développement
de projets

|

Adapté de : Département des Transports (DOT) des E.-U.
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https://www.arc-it.net/html/resources/tools.html

Intégration des outils de 'ARC-IT

« Fonction d'importation de SET-IT : permet de connecter la planification
régionale a la définition de projet
* Prendre le contenu de l'architecture régionale comme intrant pour un projet dans SET-IT

« Réaliser une analyse plus poussée de l'ingénierie des systemes a l'aide des exigences -
des outils, des documents de contrble d'interface, des normes de sécurité et de

communication

« Fonction d'importation de RAD-IT : prend en charge la rétroaction d'un projet
SET-IT dans l'architecture régionale

https://www.arc-it.net/html/resources/tools.html



https://www.arc-it.net/html/resources/tools.html

{ Trc

ARC-IT 9.2

The Nationad ITS Reference Architecture

Avhintoe v Acchitechuw Use v Architechure Rmources v

Home > Resources > Tools > RADAT

Sochtechae Teermoogy v Contact The Archéscture Tean

This sample architecture originated as an exercise in the National TS Architecture Public Sector
Training Course. It ilustrates many of the Regional Architecture Development for Inteligent

md Transportation (RAD-IT) software features az well as parts of the Architecture Reference for bos
¢o Cooperative & Inteligent Transportation (ARC-IT) that merge traditional TS concepts with

staf connected wehicle technologies and supporting services. To this end, several minor extensions
1™l have been made to the basic Marinara Cou nty scenario so that features like user defined

J Physzical Objectz, Flows, and connected vehicle zervice packages can alzo be illustrated.

Qperational Concept (1.8, Agency Roles and Responsibinies)

Functiona! Requrements Support

Support for List of Agreements, selected based on interfaces bedween stakeholders” elements
ticocTasocad lict ol Siaadacde bacad Communrasanc Sol

ey

The Marinara County transportation region encompasses rural and urban areas, including the rapidhy

-~

For expanding city of Saucelito. The regional boundary coincides with the metropelitan planning area.
The total regicnal population of 675,000 is demographically diverse: 5% continue the traditional

| regicnal farming activities, 2% are Saucelito residents, and over 50% of the region’s workers are in
I8 technology industries. Marinara’s largest employer is Parma-John, a pharmaceuticals firm with a
Preq payroll of over 11,000 workers. Esgl
That oer
ADE Stes pa0g for nstructions
Contact the Helpdesk If you have any quastions
Known Issues:

« Generabing outputs, such as the web pages or batch diagrams, Using 3 network file share may cause an error - set Synchronid
« Followng installation some users have reported an errer that “Access is densed” when they try 1o launch the ool This & due i
Instaiation and your antl-virus software. Try temporarily disabling your anti-virus software and reinstailing RADT

RAD-IT inciudes a Converson faciity that supports quick and easy coaversion of exsting Turbo and RAD-IT databases, providng a
existing Turbo of RADIT users

Support Services: Cur customer support team s standing by to offer friendly, responsive technical support 1o RAD-IT usars

If you can’t ind what you need in the knowledge base, you can contact customer Ssupport via phone of emal. To recaive the best suy
information ready before contacting us

« The version of RAD-IT that you are using.
« The version and name of your aperating system and Ofice products.
o A bref description of your problem or issue

<

[RE®

RAD-IT - New - Marinara County - 0 X
File Home Output o l@)
TE £= @ @
Filters Elements ' Diagrams Tables Document Web
Selection Pages
Filtering Output
Start Planning Stakeholders Inventory Services Needs R&R Functions Interfaces Standards Agreements
| Current Region: Marinara County
Architectures Regional Architecture Attributes
Regional Name
Region to Project New Delete Description
This sample architecture originated as an exercise in the National TS Architecture Public Sector
y Training Course. It illustrates many of the Regional Architecture Development for Intelligent
Project Transportation (RAD-IT) software features as well as parts of the Architecture Reference for
MCDOT Saucelito Traffic Coordination Cooperative & Intelligent Transportation (ARC-IT) that merge traditional TS concepts with
MCDOT Traffic Monitoring Expansion Project connected vehicle technologies and supporting services. To this end, several minor extensions
MCDOT V2! Safety Initiative have been made to the basic Marinara County scenario so that features like user defined
TOMATO Physical Objects, Flows, and connected vehicle service packages can also be illustrated.
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 Saucelito. The regional boundary coincides with the metropolitan
planning area. The total regional population of 675,000 is demographically diverse: 5% continue
the traditional regional farming activities, 62% are Saucelito residents, and over 50% of the
region’s workers are in technology industries. Marinara's largest employer is Parma-John, a
Pro Regior New
Service Scope
Related The intelligent transportation system for the Marinara region of freeway t
Alfredo County surface street systems, and transit services that are managed 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 otley cpoT) | [winn Able ucTPB) |
Version Date/Time
[v2018- | [6113r2018 12:00:00 AM |
New Change Log App ance

https://www.arc-it.net/html/resources/radit.html
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Extrants RAD-IT

» Diagrammes ome: | Cutput

. SRyéSstgmg du sous- T ‘Ej @ j @ d

* Interconnexion Filters Elements | Diagrams Tables Document Web
e Flux Selection Pages

* Plus - Capacité de Output
traitement par lots

Filtering

I Fitters X
* Ta'b I e au X Summary Physical Objects  |nterconnects Flows Service Packages
« Documents — régionaux et = R e
= Field Human
d e p rOJ et ms Other System
Perzonal System
« Site Web personnalisé Ei

Apphy Cancel 34



Extrants RAD-IT : Dia

Centre a centre

gramme du sous-systeme

Soutien Acces aux services
Communications sans fil étendues
Sous-systeme de N & érati - .
. 4 ) Systéme de Systfame Coc.)per.at'fqe OTTIILALIOTS Acceés a I'information
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Services

Dm0l

IT3 Data Warehouse

This service package provides the same broad access to multimodal,
multidimensionzl data from varied datz sources 2sin 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 are satisfied by acoess to a single repository in the [T3
Data Warehouse service packsge are parsed by the local archive and
dynzmically translated to requests to remaote srchives which relay the data
neceszary to satisfy the request.

Plznned

Nao

Induded Bements

IMC Planning Data
Warehouse

PRIOS

Regional Parking
hanzgement

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

Future

Nao

Regional Parking Lots

PrADS

Regional Parking
P
hanzgement

This service package supports communication and coordination between
equipped parking facilities and alzo supports regional coordingtion between
parking fzcilities and traffic =2nd transit management systems. This service
packsge zlso share: information with transit menagement 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

Mo

TOMATO Event
Parking System

PrAD4

Regional Parking
hiznzgemsnt

This zervice packags supports communication and coordination between
equipped parking facilities and alzo supports regional coordination between
parking facilities and traffic =nd transit management systems. This service
packsge zlso share: information with transit menagement systems and
information service providers to support multimaodal travel planning, induding
parking reservation capabilitizs. Information including current parking
zvzilzbility, system status, and operating strategies are shared to =nabls local
parking fzcility manzsgement that supports regional transportstion strategies.

Future

o

TOMATD Regions]
Traveler Information
Canter
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Marinara

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.

41



« Une architecture regionale de STI
fournit un cadre permettant
d'assurer l'entente institutionnelle
et I'integration technique pour la
mise en ceuvre de projets de STI
dans une région donnée.

* Peut soutenir la planification
 Plans de transport a long terme
« Plans directeurs

* Plans a court terme ou stratégiques

* Plans ou programmes
d'immobilisations
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Processus de développement de
I'architecture régionale de STI

Qo o Tansoon Canada



Donc, comment developpe-t-on une architecture
regionale de STI?

L PORTEE ) ]

L INTERVENANTS @

INVENTAIRE }—" FONCTIONNALITE
BESOINS DES
UTILISATEURS

ENTENTES ROLES ET
RESPONSABILITES

%% — < o]

Guide du processus
de développement

REGIONAL ITS
ARCHITECTURE GUIDE

Prepared for:

November 5, 2020

PLANIFICATION @ :] [ NORMES ﬁ)
N\, V)
[ PROJETS : J

Adapté de : Département des Transports (DOT) des E.-U.
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Donc, comment développe-
t-on une architecture

regionale de STI?

RAD-IT vous
guide tout au
long du
processus de
déeveloppement

Etablir le besoin
Définir la portée

Repérer les intervenants
Repérer le ou les champions

Dresser l'inventaire
Etablir les besoins et les services requis
Elaborer un concept d’exploitation

Définir les exigences fonctionnelles

Y

Repérer les interconnexions
Définir les flux d’information

1

Y

ETAPE #5: U
D’UNE ARC

Processus Iteratif

Mention de source : Guide de
I'architecture régionale des STI
(2010 — version précédente)
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Donc, comment développe-t-on une architecture

?

le de STI

/7

regiona

Mention de source : Guide de
I'architecture régionale des STI
(2010 - version précédente)
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RAD-IT vous
guide tout au
processus de
développement

long du

Agreements

Communications

Interfaces
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R&R

User Needs

Services.

Stakeholders Inventory

ning

Start
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Eléments de I'architecture régionale de STI




Région - Portee 9 Zone géographique
de Iarchitecture

Horizon temporel

PORTEE

(7 Etendue des services de STI
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Sl

7/ =R =

Options de la
zone
géographique de
I’architecture

Ll

Lake Ontario

* Multi-municipalités (p. ex. RGTH)

» Province et multi-provinces

* Couloir des STI

» Limite de financement des projets de STI

e Zone de service

Gulf of Saint-Lawrence

Golfe du Saint-Laurent
au et el

7" NOUVELLE-ECOSSE
-

/

* Municipalité (p. ex. ville ou région)

£ J000. Mer Majesty the Queen n Rghe of Canaca,
S Mg L B e G CHT D G hcta, R Lo 1t el e Canacia .

ILE-DU-PRINCE- | P -

ATLANTIC OCEAN

o oncter OCEAN ATLANTIQUE

LEGEND / LEGENDE

o Provincial capital /
Capitale provinciale

o Other populated places /
Autres licux habités

Trans-Canacla
—&— Trans. Mighway /

— B,

A



Horizon temporel de I’'architecture

« Jusgu'ou se projeter?

Correspond
a I’horizon temporel :

Mention de source : Département des Transports (DOT) des E.-U.

PORTEE

Long terme
Moyen terme
Court terme l
; l
d’immclftlﬁinsations PTLT
5 10 20
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PORTEE

Etendue des services de I'architecture

* |nclure des services a lI'échelle de la province?

- 511 renseignements voyageurs
- Exploitation de véhicules commerciaux

* Inclure uniguement les services finances par le

secteur public?
Trafic /g ? Paiement

= Considérer d'autres
architectures
/Q, e[

ehlcules

Transports
en commun

Dlsposmfs
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RAD-IT — Portée (Début)

E ¥ RAD-IT - New - Marinara County
Home Output

TE &=

Filters Elements | Diagrams Tables Document Web

& @

Selection Pages
Filtering Output
Start Planning Stakeholders Inventory Services User Needs R&R Functizns Interfaces Communications Agreements
Current Region: Marinara County
Architectures Regional Architecture Attributes
Regicnal

Mame

|I'|'Iarinara County |

Delete Dgsarlion \

This sample architecture originated as an exercise in the Mational ITS Architecture Public Sector ‘\
. Training Course. It ilustrates many of the Regional Architecture Development for Inteligent
Project Transportation (RAD-T) software features as well as parts of the Architecture Reference for
Cooperative & Inteligent Transportation (ARC-T) that merge traditional TS concepts with
connected vehicle technologies and supporting services. To this end, several minor extensions
have been made to the basic Marinara County scenario =o that features like user defined
Physical Objects, Flows, and connected vehicle service packages can also be ilustrated.

SN _~
Tlmeframe\ /

|Thruu gh 2030 (Mext 10 to 15 years)

Region to Project

MCDOT Saucelito Traffic Coordination
MCDOT Traffic Monitoring Expansion Project
MCDOT w21 Safety Initiative

TOMATO

Geographic Scope

The Marinara County transportation region encompasses rural and urban areas, including the ~
rapidly expanding city of Saucelto. The regional boundary coincides with the metropoltan

planning area. The total regional population of 675,000 is demographically diverse: 5% continue

the traditicnal regional farming activities, §2% are Saucelito residents, and over 50% of the

region’s workers are in technology industries. Marinara’s largest employer iz Parma-Jlehn, a

Project to Region New Delete oharmaceuticals firm with & pavroll of over 11.000 workers. 7

Service Scope

Related

The intelligent transportation system for the Marinara region consists of freeway management,
surface street systems, and transit services that are managed 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.

Alfrede County

Developer Maintainer
[Bob olley (MCDOT) | [wit  Able (cTPB) |
Version Date/Time
[v2020-0 | [11116/2020 12:23:00 PM |
New Delete Change Log Apply Cancel
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Architecture| Scope

The scope of the Regional ITS Architecture can be described in terms of: 1) the size of the region and jurisdictions covered (geographic scope), 2) the planning or time
horizon, and 3) the variety of transportation services that are covered. This scope is defined in the context of adjacent and overlapping Regional ITS Architectures.

Description

This sample architecture originated as an exercise in the National ITS Architecture Public Sector Training Course. It llustrates many of the Regional Architecture Development
for Intelligent Transportation (RAD-IT) software features as well as parts of the Architecture Reference for Cooperative & Intelligent Transportation (ARC-IT) that merge
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 illustrated.

Time Frame: 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 Saucelito. The regional boundary coincides with the
metropolitan planning area. The total regional population of 675,000 is demographically diverse: 5% continue the traditional regional farming activities, 62% 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.

Service Scope

The intelligent transportation system for the Marinara region consists of freeway management, surface street systems, and transit services that are managed 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.
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Plan Québeéecois des STI (PQSTI) (~2018)
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Projects

PLAN QUEBECOIS DES STI (PQSTI)

Architecture Scope

The scope of the Regional ITS Architecture can be described in terms of. 1) the size of the region and jurisdictions covered (geographic scope), 2) the planning or time
horizon, and 3) the variety of transportation services that are covered. This scope is defined in the context of adjacent and overlapping Regional ITS Architectures.

Description

Architecture régionale en systéme de transports intelligents (STI) pour le ferritoire du Québec sous la responsablité du Ministére des Transports, de la Mobilité durable et de
I'Electrification des transports (MTMDET) et ses partenaires en transports

Time Frame: Période d'application 2018 a 2028

Geographic Scope: Territoire du Québec

54



» Connecter les processus de
planification des transports d'une
region a l'architecture de STI

Buts, objectifs  «Connecter aux attributs de

et strategies planification définis dans :
au niveau * Les plans a long terme
régigna| * Le plan stratégique
 Le plan de gestion et d'exploitation des

( ) systémes de transport (TSMO)
PLANIFICATION @
\ J
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PLANIFICATION

RAD-IT — Planification

Start Planning Stakeholders Inventory Services Uzer Needs R&R Functions Interfaces Communications Agreements

Current Region: Marinara County

Objectives and Strategies Objective/Strategy Attributes

Objectives: __(®) Bagional () 4l EEiEE
= g 1.1. Improve average on-time performance for primary designated PASTA routes by 15 per
1.1.1. Implement PA5STA automated vehicle location system.
1.1.2. Upgrade PASTA fleet management system.

g 1.2 At leasi 55 TeTCemoiripeon-fiEhieear-semmdewriiT 0 more than 1 transfer. Description
. Develop 20,000 visitors annually to TOMATO traveler information website and kiosks in |
. Develop 8,000 annual uses of the TOMATO multtimodal trip planning tool by yvear 2020.

. Implement flexible payment mechanisms on 50 percent of publicly operated parking spa
. Increase percentage of incident management agencies in the region that use the Marin:
. Decrease road departure crashes along MC highways SJ.LLF-E’* e ——
. Decrease amount of time to warn travelers of dangerous conditions or emergency Marinara County Long Range Transportation Plan (MC LRTP) v
. Increase the percent of the primary highway system in which travel conditions can be
. Maintain a program of evaluating 100 percent of signals for retiming every 5 years.

Name

Improve average on-time performance for primary designated PASTAM
/

. Calactad () aul Edit
. Reduce the daily hours of recurring congestion on major freeways by 7 percent by ve: Performance Measur 4@
. Reduce time between incident verification and posting of traveler alert to dynamic me{ On-time performance of public transit routes >
. Increase the percent of transportation facilties whose owners share their traveler in —~—— I

. Enhance transportation planning with data from all modes.
. Improve the efficiency of the surface transportation system

W Selected () Al \ﬂrch

Z’ﬁ'l}z: Transit Fixed-Route Operations \

FTO&: Transit Fleet Management

Projects: (® Selected (Al

< ”\
e~ ___— 56

New Delete =y Tancel
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Marinara Regional ITS Architecture

PLANIFICATION @

Home - =

oo Objective 1.1

Fenning Statement

Stakeholders

Inventory Improve average on-time performance for primary designated PASTA routes by 15 percent within 5 years.
3::‘::;%;?8(:' Source: Marinara County Long Range Transportation Plan (MC LRTP)

Services Supported by

Roles and Resp

Needs Implement PASTA automated vehicle location system.

Functions Upgrade PASTA fleet management system.

Interfaces i

Communications Associated Performance Measures

Agreetnems Category Number Performance Measure

Projects

Transit 1 On-time performance of public transit routes.

Associated Service Packages

PTO02: Transit Fixed—-Route Operations
PT06: Transit Fleet Management
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\
INTERVENANTS @ '
A

\

ﬁ Quelqu'un qui déploie,
possede, exploite,
entretient ou est touché par

un STI.




INTERVENANTS

RAD-IT — Intervenants

Start Planning Stakeholders Inwentory Services Uzer Needs R&R Functions Interfaces Communications ~ Agreements

Current Region: Marinara County

Stakeholders Stakeholder Attributes
Mame
Stakeholders: @ Regional I:::l All Autoselect Alfredo County Department of Transportation

il Alfredo County Department of Transportation ~
..... [#]5" Area Drivers Description
..... MR Area Parking Providers
..... ] Area Travelers

Alfredo County Department of Transportation (MCDOT) operates its own set of freeway and

F . . state roads within their county. Activities are coordinated through its Freeway Management
..... ,‘é; Business Advertizers Center.
..... % In

----- = Marinara County Department of Public Works
----- = Marinara County Department of Transportation
..... E‘ Marinara County Fairly Entertainment

----- [#]°* Marinara County Government Offices

----- [#]7* Marinara County IT Department

..... MR Marinara County Law Enforcement

..... E‘ Marinara County Sheriffs Department

----- = Marinara County Transpertation Planning Board
..... 5 i ort Authority

[ ] Stakeholder Group

..... ] MC Freeway Operafors
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Marinara Regional ITS Architecture

Stakeholders

The Regional ITS Architecture resulted from the consensus input of a diverse set of stakeholders, encompassing traffic, transit, public safety, and many other operating
agencies at local, state, and national levels. It includes both public and private sectors and spans the organizations that manage, support, or are impacted by the surface
transportation system, with particular focus on agencies that operate transportation systems in the region.

Stakeholder Description

Alfredo County
Department of
Transportation

Alfredo County Department of Transportation (MCDOT) operates its own set of freeway and state roads within their county. Activities are coordinated
through its Freeway Management Center.

Area Drivers

The 'Driver' represents the person that operates a vehicle on the roadway. Included are operators of private, transit, commercial, and emergency
vehicles where the interactions are not particular to the type of vehicle (e.g., interactions supporting vehicle safety applications). The Driver originates
driver requests and receives driver information that reflects the interactions which might be useful to all drivers, regardless of vehicle classification.
Information and interactions which are unique to drivers of a specific vehicle type (e.g., fleet interactions with transit, commercial, or emergency
vehicle drivers) are covered by separate objects.

Area Parking
Providers

Agroup can also be used to identify multiple stakeholders that are associated with the same inventory element. The County Government Building in

downtown Saucelito has a 1000 space lot and parking garage facility, dividing between monthly reserved spots and metered parking. The Fairground,

located 10 miles northwest of downtown Saucelito, has the capacity to park 1200 vehicles for normal events. Under special conditions, the
Fairgrounds staff have converted some of the Fairground field area into parking; this has the potential to provide an additional 800 spots. Sun-Dried
tall Partners (SDIMP) operates the Sun—Dried Mall on the southeast edge of Saucelito. The Mall is a 200,000 sq. ft. enclosed pedestrian mall with
parking for 2000 vehicles, plus PASTA bus service. The SDMP have indicated a willingness to offer some of their parking area for city events and are
also interested in any traveler information services that could be offered in the Mall.

Area Travelers

TOMATO will provide internet access to regional travel information. This service will synthesize map and route descriptions, real-time traffic data,
static and dynamic transit information, parking availability, event schedules, and other relevant items into travel information products that will be
displayed via the World Wide Web (WWWW) or through connected vehicle's onboard equipment.

Business
Advertisers

We have not identified the specific advertisers at this time. This will be a mix of local merchants and national companies that provide products and
services to the citizens of Marinara County and the typically affluent traveler who vacations here.
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PLAN QUEBECOIS DES STI (PQSTI)
(~2018)

INTERVENANTS

PLAN QUEBECOIS DES STI (PQSTI)

RAD

Home

e Stakeholders

Planning The Regional ITS Architecture resulted from the consensus input of a diverse set of stakeholders, encompassing traffic, transit. public safety, and many other operating
Stakeholders agencies at local, state, and national levels. It includes both public and private sectors and spans the organizations that manage, support, or are impacted by the surface

Inventory transportation system, with particular focus on agencies that operate transportation systems in the region.

S stakeholder Description
By Stakeholder
Services Administrations portuaires | Opérateur portuaire chargé de 'administration des ports de fret.

FIEEE E 2 L'Agence des services frontaliers du Canada (ASFC) est chargée des services frontaliers, y compris la douane. Le travail de TASFC
Needs comprend . traitement des produits commerciaux, des voyageurs et des différents moyens de transport; identification et refus d'accés aux
Functions Agence des services PErsonnes ou pr{_:duits a risgue eleve; i_nspet:t\ons secondaires, aux aeroports, _dg produits alil_nen!aires et agricoles imp(_)rtés par les
Interfaces frontaliers du Canada voyageurs, travail de collecte de renseignements, par exemp\e Ife filtrage des wsﬂguts et des immigrants et |a collaboration avec [es

L - organismes d'application de Ia loi pour des questions de securité nationale; activites d'application de Ia loi, par exemple les enquétes, les
NI délentions, les audiences et les expulsions. L'ASFC administre les aspects canadiens des programmes de dédouanement préalable comme
Agreements le programme FAST (Free and Secure Trade) et le Programme d'autocotisation des douanes (PAD) pour les conducteurs commerciaux.
Projects

Agences de stationnement | Propriétaires/exploitants et gestionnaires de parc de stationnements, y compris les parcs publics et privés.

Ces organismes sont chargés de I'organisation du transport public sur son territoire. 1ls sont responsable des mode d'exploitation des
services, de la tarification applicable et du financement de ceux—ci. s voient aussi & la construction et a la gestion d'infrastructures ainsi
qu'a la promotion de I'utilisation de ces services. |l s'assurer de la mise en place d'un service public de transport et de son adéquation aux

AOT - Autorités besoins de la clientéle desservie. Ces organismes municipaux ou régionaux de transport en commun expleitent & différents degrés des
organisatrices de transpeort | technelogie STI dans ses services aux usagers.
en commun

Note(s) : Les organismes reconnus comme autorités organisatrices de transport en commun (AOT) du Québec sont : —les sociétés de
transport en commun STM, STL, RTL, RTC, ARTM, RTM), ; — le Conseil régional de transport (CRT) de Lanaudiére; — les conseils
intermunicipaux de transport (CIT); — les organismes municipaux €t intermunicipaux de transport (OMIT).

Créée en 1951, I'Association du camionnage du Québec a pour mandat d'étudier, de défendre et de développer les intéréts économiques,
sociaux et moraux des membres transporteurs qui lui sont affilies.

Association du La mission de I'Association s'articule autour des objectifs suivants :
camionnage du Québec
(ACQ) * Représenter, soutenir et informer les transporteurs membres

* Promouvoir des normes d'éthique, de sécurité et d'efficacité dans l'industrie du camionnage
* Encourager et soutenir le perfectionnement professionnel
* Sensibiliser les partenaires et le public a la contribution et & I'excellence des entreprises guébécoises de transport routier

L'ARTM est responsable de la planification, de I'organisation et du financement des services de transport de plus de 80 municipalités dans

Autorité regionale de la grande région de Montréal.

transport métropolitain

(ARTM — Montreal) Avant le 1er juin 2017 : Agence de transport métropolitain (AMT)

Autorités aéroportuaires Exploitant d'aéroport chargé de I'administration des aérogares pour le transport des personne ou de fret.(marchandise)

Autres juridictions hors

Québec (provinces ou
états)

Cette entité regroupe les autres juridictions hors Québec non explicitement identifiées dans l'architecture. Il peut s'agir de provinces
canadiennes ou d'état américains

La mission de CargoM est de rassembler tous les acteurs de Ia logistique et du transport de marchandises du Grand Montréal, dont les
CargoM activités favorisent la plaque tournante de Montréal, autour d'objectifs communs et d'actions concertées, en vue d'en accroitre Ia cohésion,
la compétitivité, Ia croissance et le rayonnement.

Les centres et instituts de recherche sont des lieux de rencontre et d'échange appuyés conjointement par un vice—rectorat a la recherche et

SeniresTetim shitutside une faculté d'une université. lls ont une structure de recherche identifiable et visible, une stratégie claire de recherche aux critéres

recherche
- d'excellence, une gouvernance propre et un rayonnement important.

Un consortium mené par a Société de Transport de Montréal (STM) qui a développé et exploite Ia carte de paiements électroniques de 61

Consortium OPUS voyageurs OPUS.




Inventaire des élements des STI

* Une liste des élements des STI et des éléments qui leur sont
reliés
* Un élément étant :
« Un STI ou une partie d'un systeme »

Une architecture est construite autour d'un inventaire de
STI existants et futurs

« Sachez ce que vous avez aujourd'hul
 Planifiez les futurs systemes
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Mise en correspondance des éléments .0/‘}
avec les objets physiques °

Elément :
Centre provincial des
opérations de circulation

Objets
physiques
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Importance de la mise en correspondance .0/‘}
avec des objets physiques °

N

Soutien

eeeeee

* EXigences
e Interfaces
e Normes
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RAD-IT — Inventaire

Start Planning Stakeholders Inventory Services Uzer Needs R&R Functions Interfaces Communications Agreements

Current Region: Marinara County

Elementz Element Attributes

Elements: @ Regional l:::l All

Alfredo County Freeway Management Center |

;—j Alfredo County Freeway Management Center

“* Area Drivers

[5] Center Location and Time Source (LTS)

(_“;. Communications for Alfredo Networking and Qperations Local Infrastructure
[5] Device and Application Certification Systems

[5] Digital Map System

5] Equipped Vehicles

[5] Field Location and Time Source (LTS)

(_“;. Marinara County Data Sharing System

[5] Marinara Port Management System

[5] MC Field Maintenance Equipment

5] MC Freeway Management Center (BASIL/PINCH) Description

-
i, MC Freeway Operators This element is actually defined in the Alfredo County Regional TS Architecture. It is included

=N .
% MC T Field Personnel here to show interfaces between the Marinara County and Alfrede County centers.
[5] MC Planning Data Warehouze

[5] MC Public Safety Communications and Digpatch Centers
(_“;. WMC Transportation Communications Network
[5] MCDOT CV Roadside Equipment

Transportation (Shared)

O
L rTreTy

Alfredo County Department of Transportatic - Details Phy=ical Standards

g HODOT Detectors Physical Objects: () Selected (@) Related () Al

F EEEEI Er:.rn.amlc H'T“’T':ge Signs Traffic Management Center (Subsystem) A
E| nvironmental =ensors [] Archived Data System <Support= (Subsystem)

[ MCDOT Field Eﬂ“'F'_”"E_”t [] Authorizing Center (Subsystem)

(5 MCDOT Flood Monitoring System [ ] Border Inspection Administration Center (Subsystem) W

[#]=5] MCDOT Speed Monitoring \
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Extrant Web = Inventaire

Marinara Regional ITS Architecture

Home

f— Inventory
Planning Each stakeholder agency, company, or group owns, operates, maintains or plans ITS systems in the region. The Regional ITS Architecture inventory is a list of "elements” that
Stakeholders represent all existing and planned ITS systems in a region as well as non- TS systems that provide information to or get information from the ITS systems.
:Inventnﬁ) e
By Prysical Object Element Description
By Stakeholder Alfredo County Freeway | This element is actually defined in the Alfredo County Regional ITS Architecture. It is included here to show interfaces between the Marinara
Services Management Center County and Alfredo County centers.

Roles and Resp The 'Driver represents the person that operates a vehicle on the roadway. Included are operators of private, transit, commercial, and
Needs emergency vehicles where the interactions are not particular to the type of vehicle (e.g., interactions supporting vehicle safety applications).

Functions e [ The Driver originates driver requests and receives driver information that reflects the interactions which might be useful to all drivers,
Interfaces E— regardless of vehicle classification. Information and interactions which are unigue to drivers of a specific vehicle type (e.g., fleet interactions
L with transit, commercial, or emergency vehicle drivers) are covered by separate objects.
Communications
LA nrcomanic

Inventaire — Liste alphabétique
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9
INVENTAIRE .0

Extrant Web = Inventaire |

Marinara Regional ITS Architecture

Home = -
E— Inventory by Physical Object

Planning The inventory is made up of the transportation and communications centers, the field equipment, the vehicles, and other systems in the regional transportation system. In
Stakeholders ARC-IT, "Physical Objects" (PObjects) are the subsystems and terminators that generally represent the systems in ITS. The following table sorts the inventory by ARCAHT

Pobject. This sorts elements that perform similar functions together, so elements of a particular type can be easily identified.

Invento
By Physical Object PObject Element
By Stakenholder

Services Archived Data System MC Planning_Data Warehouse
Roles and Resp Center Center Location and Time Source (LTS)
Meeds
Functions Center Personnel MC Freeway Operators
Interfaces MCDPW Center Personnel
Communications
Certification System Device and Application Cerdification Systems
Agreements
Projects Connected Vehicle Roadside Equipment MCDOT CV Roadside Equipment
Cooperative TS Credentials Management System Security Credentials Management System
Data Distribution System Marinara County Data Sharing_System

Par objet physique - Organisé par type d'objet physique de 'ARC-IT
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Extrant Web = Inventaire

INVENTAIRE

Marinara Regional ITS Architecture

N

Home

Scope
Planning
Stakeholders
Inventory

Inventory by Stakeholder

Each stakeholder is associated with one or more systems or "elements” that make up the regional transportation system. This table sorts the inventory by stakeholder, so
each stakeholder can easily identify and review the information for all elements that they own and operate.

By eholder
Services
Roles and Resp
MNeeds
Functions
Interfaces
Communications
Agreements
Projects

By Physical Object

Stakeholder Role Element
(No Stakeholder) Vehicles
Alfredo County Department of Transportation Manages Alfredo County Freeway Management Center
Owns Alfredo County Freeway Management Center
owns Communications for Alfredo Networking and Operations Local Infrastructure
Manages Communications for Alfredo Networking and Operations | ocal Infrastructure
Area Drivers Area Drivers
owns Equipped Vehicles
Operates Equipped Vehicles
Area Parking Providers owns Regional Parking_Lots
Manages Regional Parking_Lots
Area Travelers owns Traveler Information Devices
Operates Traveler Information Devices

Par intervenant — Organisé par l'intervenant du RAD-IT
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Home
Scope
Planning
Stakeholders
Inventory
By Physical Object
By Stakeholder
Services
Roles and Resp
Needs
Functions
Interfaces
Communications
Agreements
Projects

MC Freeway Management Center (BASIL/PINCH)
Status: Existing

Description

MCDOT has deployed two computer systems which monitor and record data from the sensors and operators. One is Bay Area Safety Information Logging (BASIL) system
which provides detailed electronic records of incident histories and impacts. The other system is the Prediction of INCident Hazards (PINCH) system which uses BASIL data
to provide wamings to the operators at times of high risk of incidents. MCDOT hopes eventually to use these systems to reduce incident severity and frequency.

Stakeholders

Stakeholder Role Role Status
MCDOT and State Highway Patrol owns Existing
MC Freeway Operators Operates Existing

Physical Objects|

Traffic Management Center

Functional Objects

Functional Object Description g;;:led
‘Center Connected Vehicle Infrastructure Marlagement‘ Is the back office appllcatlon that SUppOI'tS monltormg and maintenance of the
Center Connected Connected Vehicle infrastructure (RSEs, support systems, and associated communications links). It monitors the performance and
Vehicle Infrastructure | configuration of the infrastructure portion of the Connected Vehicle Environment. This includes tracking and management of the False
Management infrastructure configuration as well as detection, isolation, and correction of infrastructure service problems. The application also
includes monitoring of performance of the infrastructure equipment, including RSEs and communications links
Center Data 'Center Data Collection' collects and stores information that is created in the course of center operations. This data can be used dlrecl\y False
Collection Dy operatlons DEVSOHHE| or it can be made available to other data users and archives in the region.
TMC Variable Speed Limits' provides center monitoring and control of variable speed limits systems. It monitors data on traffic and
TMC Variable Speed | environmental conditions collected from sensors along ihe roadway. Based on the measured data, It calculates and sets suitable speed | o
Limits limits usually by lane. It controls equipment that posts the current speed limits and displays additional information such as basic safety
rules and current traffic information to drivers.

Physical Standards

Document o
e Title Description
ISO/TR 24014-2:2013 introduces a generic conceptual framework that can be applied to all Interoperable Fare
CEN 150 Public transport — Interoperable fare | Management Systems (IFMS) compliant with 1SO 240141, as the basis for business practices relating to the
240142 management system — Part 2 conceptual framework for an IFIMS, which is described in 1ISO 24014—1. This generic conceptual framework
Business practices comprises three parts: 1) structure of the set of rules; 2) collaboration of functional models; and 3) integration of the
set of rules
1SO 21212 determines the air interface for second generation (2G) cellular networks and 2G systems (e.0. using
Intelligent transport systems — ‘WAP and |-Mode type protocols) to be compliant to CALM | i.e., requirements that must be met before a 2G system
IS0 21212 Communications access for land can be incorporated into a CALM system. It specifies protocols and parameters that 2G systems shall include to
mobiles (CALM) — 2G Cellular support prolonged, long—range, high data rate wireless communication links in ITS environments where
systems heterogeneous handovers or media independent handovers (MIH) are either necessary to maintain the link, or
desirable as determined by media selection policies
Intelligent transport systems — Full
speed range adaptive cruise control
1SO 22179 (FSRA) systems — Performance THIS STANDARD HAS BEEN REVISED BY 150 15622
requirements and test procedures
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Extrant Web — Inventaire <
(Diagrammes contextuels)

O,

MCDOT and State Highway Patrol
MC Freeway Management Center MC Transportation Communications
(BASIL/PINCH) Metwork
| TT !5 peed menitoring control - ------------------- | T | T
| ' s peed monitoring information----------------- o | |
| environments| sensors control— — — — —1 |
| |_ bt rervironmental sensor datg— — — —— —— | |
environmental sensor daty — — — — —— +—+ tl: __________
“emwironmental sensors contrgl — — — — — —_—— Y — — — — — — —1
- Area Drivers
MCDOT CV Roadside Equipment MCDOT Environmental Sensaors
+ J 1 1 ‘
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Ensembles de service de STI

« Capacités de STI utilisées pour atteindre les buts et
objectifs opérationnels

 Exemples :
 Ordre de priorité des véhicules d'urgence
« Télépéage

« Signalisation prioritaire pour les
transports en commun 1 SERVICES %
» Gestion des incidents routiers




Domaines des ensembles de service

= Ensembles de services

Exploitation de Gestion des Entretien et Gestion du
véhicules données construction stationnement
commerciaux o

Gestion du transport
en commun

Informations Sécurité des
voyageurs véhicules
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Ensembles de services et architecture régionale de STI ﬁ

* Les ensembles de services fournissent un éventail de services de STI
« Selectionnez les ensembles de services qui vous intéressent
 Faites correspondre et personnalisez selon votre inventaire

Commercial Maintenance & Parking :
Vehicle Data Management Construction Management Gestion des places de V
Operations p—— T i

stationnement

Systeme intelligent de
stationnement et de
conduite

Stationnement
paiement électronique

ANIAN

Gestion régionale du
stationnement

Réservations de
stationnement

Traveler
Information S Gestion des zones de ‘/

chargement

([ ]
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RAD-IT — Services

User Needs R&R Functions Interfaces

Start Planning Stakeholders Inwentory
Service Packages
Service Packages: @ Region D All

----- DMO1: ITS Data Warehouse

----- PKO1: Parking Space Management

----- PMO3: Parking Electronic Payment

----- PMO4: Regional Parking Management

..... PIM05: Parking Reservations

----- PS10: Wide-Area Alert

----- PTOZ: Transit Fixed-Route Operations

..... PT0S: Transit Fleet Management

EIDE SU01:Connected Vehicle System Monitoring and Management

EEI"'DE SU03:Data Distribution

/- &9 SU04:Map Management

- JE# SU0S:Location and Time

----- SU0E: Security and Credentials Management
]DE SU0%:Device Certification and Enrollment
]DE SU11:Field Equipment Maintenance

----- TIO1: Broadcast Traveler Information

----- TIOZ: Personalized Traveler Information

----- Ti04: Infrastructure-Provided Trip Planning and Route Guidance
----- TIOS: Travel Services Information and Reservation
..... TIOT: In-Vehicle Signage

EEI'"DE TKO1:Infrastructure-Based Traffic Surveilance
----- TMO3: Traffic Signal Control

..... TMOS: Traffic Metering

----- THKOE: Traffic Information Dissemination

----- THOT: Regional Traffic Management

----- THKOE: Traffic Incident Management System

----- TK12: Dynamic Roadway Warning

=+l...[%1

=+1...[=1.

=]

New

(3!
]
i

Autoselect

Current Region: Marinara County

Service Package Aftributes

I Status (Region)
Search
| DMo1 Planned
~ Name

Communications Agreements

|ITS Data Warehouse

Description

This =ervice package provides access to transportation data to support transportation planning,
condition and performance menitoring, safety anahysis, and research. Configurations range W

() Selected () Regional

Marinara Port Management System

MC Freeway Management Center (BASIL/PINCH)

MC Planning Data VWarehouse

WMC Public Safety Communications and Digpatch Centers
A MrnPs RARL IR Infarmatinn Suwetam

® A"\

e

() Selected

[] McDoT Saucelito Traffic Coordination

|:| MCDOT Traffic Menitoring Expansion Project
[] MCDOT W2l Safety Initiative

[] TomaTo

Comment
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Extrant Web — Services

Marinara Regional ITS Architecture

Home -
el Service Packages
Flanning One of the first steps in developing an architecture is to identify the transportation senvices that are important to the Region. The following table lists each service package and
Stakeholders its applicability to the Region. More information about each service package can be obtained by selecting the service package in the table below.
Inventory ) ]

By Physical Object Service Package Service Package Name Status

By Stakeholder DMO1 ITS Data Warehouse Planned
Services

PMO1 Parking_Space Management Planned

Roles and Resp — g
MNeeds PMO3 Parking_Electronic Payment Planned
Functions PM04 Regional Parking_IManagement Planned
Interfaces
Communications PMO5 Pa”{ing Reservations Future
Agreements PS10 Wide—Area Alert Flanned
PTCIJECtS BTN Trancit Fived _Ponite Minaratinne Evictinm
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Besoins des utilisateurs Ee A |

* Les besoins des utilisateurs fournissent un
point de depart pour déterminer les
exigences du systeme

* Besoins des utilisateurs deéfinis dans I'ARC-
IT pour chagque ensemble de services et
pouvant étre personnalisés dans une
architecture régionale
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PLAN QUEBECOIS DES STI (PQSTI)
(~2018)

ATIS04 - Guidage routier dynamique

] des
Fournisseur de service de guidage Véhicule privé communicant
Evénements réalisés Services
b4 tem du résead routiar---—--—-- i 4 ’ T L'architecture STI Les « services aux usagers » sont organisés en grandes familles selon le réle et
Linformation sur un Inadent---—- ¢ : Parties prenantes I'objectif visé par lntervenant concerné dans le cadre de ses opérations de transport.
I 1 Létat du réseau routier : Inventaire On denombre les catégories de service suivantes toutes déja couvertes par
P et 1arifs de transport &n ¢ : Concept d'exploitation | architecture canadienne des STI et l'outil Turbo architecture ©
i 0 & lintend Senvices
: : sur le respact des horaires de tran en dorpmyin Interfaces
- (| ur un incids AR = Information a l'intention des voyageurs
—information dffusée a T des voya: - . - - .
ses & pur de canes - — Initiatives et projets - Gestion du trafic (circulation)
~demande de mise 3 jour de carte = T Accords - Gestion des urgences
rdemands de mise 3 pur de carte i1 g3 Documentation
mises & jour de cantes 2 ! - Gestion de I'entretien et de la construction
v 21 | o
[ [\nformamn diffuséa a 'mtention des voyageurs , | ; - Gestion du transport en commun
U = MTMDET/511 "\ (WTMDET/Ninistére des Tra * Palement électionique
Dispositifs d'information & l'intention MTMDET - Systéme d'information aux MTMDET - Service de partage de - Exploitation des véhicules commerciaux
des voyageurs usagers/voyageurs - Québec 511 données en transports du MTMDET - Sysiéme avancé de sécurité des véhicules

= Gestion des données archivées

Le rapport d'étape 3 (Concept fonctionnel) présente les services existants et planifies dans le
cadre du PQSTI et peut étre consulté ici : Rapport d'étape 3

*horaires et tards de transport en commun

L] lté | FEEFR I TETE
' : !aldureseauwwer—J J H v H : :

“information diffusée a lintention des voyageur
nformation sur le respect das horaire s de transport n donkr

ir sur un incident

Les services aux usagers du PQSTI sont synthétisés sous la forme de schémas de haut niveau
pour chacun des services aux usagers de l'architecture, qui peuvent étre consultés ici - Schémas
concept d'exploitation

e AU foutier

tion swr un incident savae “sssesssvesssessmsasee

Service de partage de données en
transport du Québec
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RAD-IT — Besoins des utilisateurs BESOINS DES

UTILISATEURS

Start Planning Stakeholders Inventory Services User Needs R&R Functions Interfaces Communications Agreements
Current Region: Marinara County
Needs MNeed Attributes
Needs: () Regional @ Al Autoselect Associated Need Area
DM01: TS Data Warehouse w
£-EAp ow 2
i Mumber Applicability
= Applicable w |( user Defined
~Lh
[N 03. System operators Teed-teb Meed

PKMO4: Regional Parking Management
PS10: Wide-Area Alert

PT0Z: Transit Fixed-Route Operations

PT0S: Transit Fleet Management

SU01: Connected Vehicle System Monitor

slo4: Map Management with Connected Vehicles
[ SU03: Security and Credentials Management

System operators need to be able to gquery for and receive archive data products containing
freeway data, arterial data, parking data, transit and ridezharing data, incident management data,
safety-related data, environmental and weather data, vehicle and passenger data.

Marinara Regional ITS Architecture

Home
o Needs
Planning The Stakeholders' Needs listed below are designed to answer two basic questions
Stakeholders — What does the System(s) need to do?
Inventory — What do users need from the System(s)?
BRI EL They are written from the perspective of a system user or stakeholder in that system and are categorized by the Intelligent Transportation System (ITS) Service Packages that
By Stakeholder comprise the regional architecture. Service Packages provide an accessible, service—oriented perspective to the overall system architecture used to describe the region or
Services project. They identify the pieces of the physical view that are required to implement a particular ITS service. Each of these service packages has a set of Needs associated
Roles and Resp with it that can be used as the basis for stakeholder validation, setting proper expectations, and eliciting requirements for the systems and devices to be implemented
Needs
Functions Need Area Noecher | Need
Interfaces
Coemmunications DMO1: ITS Data Warehouse 01 System operators need to be able to store data for long term access by themselves and other operators.
Agreements

System operators need fo be able to query for and receive archive data products containing freeway data, arterial data.
Projects 02 parking data, transit and ridesharing data, incident management data, safety—related data, environmental and weather data,
vehicle and passenger data

System operators need to be able to manage data processing with regard to data archive functions, including data
03 aggregation, data tagging (processed, edited, raw, transformed, etc.), data storage timing and longevity, data quality analysis,

data formatting and metadata assignments.

PM04: Regional Parking o1 Regional parking management needs to be able to share information with various transportation eperations agencies in order
Management to support multimodal travel planning, including parking reservation capabilities.
02 Regional parking management needs to cocrdinate activities with other parking operations, including sharing of availability,

hours, and other information to facilitate efficient regional transportation strategies.
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ROles et responsabilités

ldentifie les roles et responsabilités des
Intervenants dans l'exploitation, la mise en
ceuvre et la maintenance des STI

Roles — Fonctions des STI d'un intervenant

Responsabilites — Devoirs ou obligations ROLES ET

. . N
d'un intervenant dans la prestation d un ou RESPONSABILITES @
plusieurs services de STl dans une région
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Gestion des incidents (simplifié)

Services d'urgence
municipaux

* Fournir des renseignements
concernant l'incident au centre
de gestion du trafic du ministere
des Transports provincial

» Répartir les véhicules d'urgence
sur les lieux de l'incident

%J

ROLES ET
RESPONSABILITES

ACCIDENT A
VENIR,
FUSIONNER A
GAUCHE

Ministere des
Transports
provincial

Adapté de : Département des Transports (DOT) des E.-U.

» Survelller les routes et fournir
des renseignements concernant
les incidents aux services
d'urgence

« Partager des images de
videosurveillance avec les

services d'urgence

80



ROLES ET

RAD-IT -— ROles et responsabilites [CEEEE

Start Planning Stakeholders Inventory Services User Needs R&R Functions Interfaces Communications  Agreements

Current Region: Marinara County

Role and Responsibility Areas Stakeholder Roles and Responsibilties
Regional Areas: @® included O Al | Autoselect Area R
@& Amber Alert for Marinara COI.II"ItY [lncident Management for Marinara County l
El [V]() Data Management for Marinara County Stakeholder

- & Freeway Management for Marinara County - ;

: T

El@ Incident Management for Marinara County lHamara County Department of Transportation ]

i--Rp Marinara County Department of Public Works
----- 19% Marinara County Department of Transportation
...Rp Marinara County Sheriffs Department

R&Rs: @® selected O Al

..... Ry Saucelito City Department of Transportation Role and Responsibility In Project Status Include
----- Saucelito Fire Department > ;«sse’?s and _a(;dress collateral damage to E Planned I: @
Saucelito Police Department reeway facilities.
&)~ 7] MCDOT V2i Safety Initiative Roles and Responsibilities Detect freeway incidents and coordinate with = Planned I: %I
[V Parking Management for Marinara County Highway Patrol
[V]€p Security for Marinara County Operate Pasta Helpers Freeway Service Patrol O Planned v M
[V]£5 Support Services for Marinara County Provide CCTV image feeds to responding 0 Panned |V %
[V Surface Street Management for Marinara County agencies. nned | |
[V]() Transit Services for Marinara County Provide resources to support closures, detours, 0 P I: %
[V]) Traveler Information for Marinara County and cleanup
[+ [V]) Vehicle Safety for Marinara County . 0O 0
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ROLES ET

Extrant Web — ROles et responsabilitées (s

Marinara Regional ITS Architecture

Home
Scope

Planning Stakeholder Role and Responsibility
Stakeholders

Incident Management for Marinara County Roles and Responsibilities

Inventory Marinara County Department of Public Works Adapt traffic signal control to accommodate detours around the incident scene.
DL D Provide signal preemption for Saucelito and County fire.
By Stakeholder

Services Provide traffic control resources including portable VIMS, cones, sand, front loaders, etc.

Roles and Resp Marinara County Department of Transportation Provide resources to support closures, detours, and cleanup

Needs

Eunclions Assess and address collateral damage to freeway facilities.

Interfaces Detect freeway incidents and coordinate with Highway Patrol

Sl =L Operate Pasta Helpers Freeway Service Patrol

Agreements

Projects Provide CCTV image feeds to responding agencies.
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Exigences fonctionnelles

 Descriptions de haut niveau de ce gue les eéléments de
STI feront dans la région

« PAS d'exigences de conception detaillées

 Les objets fonctionnels fournissent cette perspective de
haut niveau.
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RAD-IT — Fonctionnalité (étape 1)

FONCTIONNALITE

5=

« Dans 'ARC-IT, les exigences fonctionnelles sont définies pour chaque objet

fonctionnel

« RAD-IT permet de sélectionner les objets fonctionnels pour chaque élement

Start Planning Stakeholders Inventory Services

Alfredo County Freeway Management Center
Area Drivers

Center Location and Time Source (LTS)
Communications for Alfrede Networking and Operations Local Infrastructure
Device and Application Certification Systems
Digital Map System

Equipped Vehicles

Field Location and Time Source (LTS)
WMarinara County Data Sharing System
Marinara Port Management System

MC Field Maintenance Equipment

MC Freeway Operators
WC IT Figld Personnel
MC Planning Data Warehouse

MC Public Safety Communications and Dispatch Centers
MC Transportation Communications Network

MCDOT CV Roadside Equipment

MCDOT Detectors

MCDOT Dynamic Message Signs

MCDOT Environmental Sensors

MCDOT Field Equipment

MCDOT Flood Monitoring System

MCDOT Speed Monitoring

MCDOT Traveler Kiosk Network

MCDPW Center Personnel

MCDPW GARLIC Information System

PASTA Bug Operations Center

PASTA Bus Operators
PASTA Equipped Bus Fleet

Current Region: Marinara County

Functionality
Specify Functionality
[V Autoselect ] Requ te

User Needs R&R Functions Interfaces Communications ~ Agresments

[] TMC Basic Surveilance

[] TMC Data Collection

:| TMC Dynamic Lane Management and Shoulder Use
THC Environmental Monitoring

THC Incident Detection

[] TMC Incident Dispatch Coordination

Z| TMC In-\ehicle Signing Management

| TMC Paz iz

Z| TMC Regional Traffic Management
2| TMC Restricted Lanes CV Application
2| TMC Roadway Equipment Monitoring

[+] TMC Roadway Warning

[~] TMC Speed Warning

[~] TMC Traffic Information Dissemination
[] TMC Traffic Metering

[#] TMC Variable Speed Limits

[] center Permission Management

TWMC Passive Surveillance’ collects time stamped vehicle identities from different detection
zones, correlates the identities, and calculates link travel times and derives other traffic
MEASUres.

Physical Object [ Traffic Management Center (s| Type |ARorr
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RAD-IT — Fonctionnalité (etape 2) |G-

M A
MC Freeway Management Center (BASIL/PINCH) + | TMC Environmental Menitaring - _ ﬂ Zl - a
Limit Details Meeds Seort Present

Humber Reguirement status Include U=zer Defined
1 The trgfﬁn: center ghall rernuteh.-' !:|:.mtr|:rl ern.Irirun mental gensors that measure road surface conditions |Planned oy D
including temperature, moisture, icing, salinity, and other measures.
0z The trgfﬁn: center shall rgmuteh.r n:.u.ntrul en?irun.mental se!'lg.l:r.r.s that measure weather conditions Planned y D
including temperature, wind, humidity, precipitation, and visibility.
03 | The traffic center ghall assimilate current and forecast road conditions and surface weather Planned oy

information uzsing a combination of weather service provider information (such as the National
Veather Service and value-added sector specific meteorological 2ervices), data from roadway
maintenance operations, and environmental data collected from 2ensors deployed on and about the

[€]
[

roadway.
04 | The traffic center hall be able to receive road condition information from weather service providers. |Not Applicable o |:|
05 | The traffic center shall receive aggregated and processed vehicle environmental data collected from | Planned "

[<]

vehicle safety and convenience systems through the connected wehicle roadside equipment.

O ot

05 | The traffic center shall be able to share the collected environmental data with Maintenance and Mot Applicable W D
construction operations.
07 | The traffic center shall provide drivers road weather advisories. Mot Applicable s []
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Interfaces

* Repérer les interconnexions .

Quels systemes partageront les
renseignements?

 Définir les flux d’'information
Quels renseignements vont-ils partager?
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Les interconnexions sont constituées de flux

d'information

Elément de STI
A

INTERFACES

Interconnexion

Elément de STI
A

Elément de STI
B

\ 4

Flux dinf on ]

Flux d’'information 2

““Flux dinformation N__

<

Elément de STI
B
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INTERFACES @
RAD-IT = Interfaces oF

_ (R w8 HEME YEED O

Flement: Build | Connmect Flows | Group Sort Present | Filker Elements Limit  Mew
A d A Flows
Element Selection Build Display Style Filters ra | Details
Start Planning Stakeholders Inventory Services Uzer Needs R&R Functions Interfaces Communications  Agreements
Source Element Flow Name Destination Element Status Communications DDS Include ~
2 Planned * | Communications for Alfredo ... | | Not ldentified e
Alfredo County Freeway Manag... | traffic images MC Freeway Management Cent... |Planned ~ | Communications for Alfredo ... |~ | Not Identified - @
Alfredo County Freeway Manag... | read network conditions MC Freeway Management Cent... |Planned ~ | Communications for Alfredo ... |~ | Not Identified - @
Alfredo County Freeway Manag... | device data MC Freeway Management Cent... |Planned ~ | Communications for Alfredo ... |~ | Mot Identified W @
Alfredo County Freeway Manag... | device status MC Freeway Management Cent... |Planned ~ | Communications for Alfredo ... |~ | Mot Identified W @
Alfredo County Freeway Manag... | incident information MC Freeway Management Cent... |Planned ~ | Communications for Alfredo ... |~ | Mot Identified W @
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RAD-IT — Interfaces

Inventory/Service Packages

You are about to update the Interfaces tab based on your Inventory and Service Package choices. Would you like

to compare your Inventory and Service Package selections before continuing?

=1¢

Build Settings

Settings...

Include on the Interfaces Tab

Interfaces  Include all flows that are associated with your
I selected service packages. Valid flows will not be
Lo ‘mmmm removed from the Interfaces Tab.

Only Selected ' All Possible
Flows Flows
Flow Selection
Include  aqq flows to the architecture if BOTH source AND
destination are mapped to a service package that
includes the flows.
Conservative ' Aggressive
Override

Use Override if you want this build to override the results of
@ previous builds. Addttional flows may be added to the architecture.
[C] override Previous Builds

o | (oo ]

INTERFACES

* Inclure

* Uniquementles
éléments sélectionnés

« Uniguement a partir
des ensembles de
services

* TOus

e Sélectionner

« Ajouter mais ne pas
selectionner comme
dans l'architecture

 Ajouter/sélectionner si
a'la fois Source ET
Destination

« Ajouter/sélectionner si
Source OU Destination
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INTERFACES é?@

Extrant Web — Interfaces |

RAD-ITY Marinara Regional ITS Architecture |

Home
Soome Interfaces
Planning A primary purpose of the Regional ITS Architecture is to identify the integration opportunities among transportation systems (the "ITS elements”) in the region. The following
Stakeholders table identifies every interface defined for the Region. Each entry in the "Interfacing Element” column is a link to more detailed information about the particular interface.
Inventory .
By Physical Object Element Interfacing Element Status
By Stakeholder Alfredo County Freeway Management Center MC Freeway Management Center (BASIL/PINCH) Planned
—
Services Area Drivers Equipped Vehicles Planned
Roles and Resp
Needs MCDOT Detectors Future
Functions MCDOT Dynamic Message Signs Existing
Interfaces :
Communications MCDOT Environmental Sensors Future
Agreements MCDOT Field Equipment Existing
L MCDOT Speed Monitoring Planned
Center Location and Time Source (LTS) Equipped Vehicles Planned
Field Location and Time Source (LTS) Planned
MC Freeway Management Center (BASIL/PINCH) Planned
MCDOT CV Roadside Equipment Planned
MCDOT Field Equipment Planned

90



Normes en matiere
de STI

* Plus de 100 normes en matiere de STI

* Couvre les transports en commun, le trafic, les
vehicules commerciaux, les péages, les
renseignements voyageurs, les véhicules

connectes...
:‘\_ /

-
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RAD-IT — cadre des solutions de

communication

 Présenté dans le cadre des solutions de

communication par interface

NORMES

Start Planning Stakeholders Inventory Services User Neads R&R Functions Interfaces. Communications Agreements

Source Element Flowi Name Destination Element Solution Readiness  Override
Alfredo County Freeway Management Center device control request WC Fresway Management Center (BASILFINCH) US: THDD - NTCIP Messaging(Moderate) ~ | Moderate [m]
Alfredo County Freeway Management Center device data NC Freeway Management Center (BASILPINCH) US: TMDD - NTCPP Messaging (Moderate) ~ | Moderate O
Alfredo County Freeway Management Center device status. WC Fresway Management Center (BASILFINCH) US: THDD - NTCPP Messaging (Moderate) ~ | Moderate [m]
Alfredo County Freeway Management Center incident information NC Freeway Management Center (BASILPINCH) US: TMDD - NTCPP Messaging (Moderate) ~ | Moderate. O
Alfredo County Freeway Management Center road network conditions WC Fresway Management Center (BASILFINCH) US: THDD - NTCIP Messaging(Moderate) ~ | Moderate [m]
Center Location and Time Source (LTS} location and time Equipped Vehicles. GNSS Data - GNSS serial interface (High-Hoderate) ~ | High-od. O
Center Location and Time Source (LTS} location and time WC Fresway Management Center (BASILFINCH) GNSS Data - GNSS serial interface (High-Moderate) ~ | High-Hod. [m]
Center Location and Time Source (LTS} location and time MCDOT CV Roadside Equipment GNSS Data - GNSS serial interface (High-Moderate) ~ | High-od. O
Center Location and Time Source (LTS} location and time MCDOT Field Equipment GNSS Data - GNSS serial interface (High-Moderate) ~ | High-Hod. [m]
Center Location and Time Source (LTS} location and time MCDPW GARLIC Information System GNSS Data - GNSS serial interface (High-Moderate) ~ | High-od. O
Center Location and Time Source (LTS} location and time PASTA Bus Operations Center GNSS Data - GNSS serial interface (High-Moderate) ~ | High-Hod. [m]
Center Location and Time Source (LTS} location and time SCDOT City Operations Center GNSS Data - GNSS serial interface (High-Moderate) ~ | High-od. O
Center Location and Time Source (LTS} location and time TOMATO Regional Traveler Information Center GNSS Data - GNSS. — ~ | High-Hod. [m]
Center Location and Time Source (LTS} location and time Traveler information Devices P ta - GNSS serial interface (High-Moderate) ~ | High-Nod. O
Device and Application Certification Systems device enroliment information Securty Credentials Management System US: Device enroliment - Secure Internet (TS)(High-Moderate) ~ [ Hi [m]

US: SAE Other J2735 - Secure Wireless Internet (TS)(Moderate} ~

Digtal Map System map updstes Equipped Vehicles US: SAE Other J2735 - Secure Wireless Internet (IT5) (Hoderate) Low, O
Digital Map System parking facity geometry Equipped Vehicles. = 2 owest O
Digital Map System roadway geomstry Equipped Vehicles. US: SAE La ~ | High-Hod. [m]
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Normes de Marinara

S )

Marinara Regional ITS Architecture

rome US: NTCIP Transportation Sensors - SNMPv3/TLS

Scope
Planning Description
Stakeholders
Inventory This solution is used within the U.3.. It combines standards associated with US: NTCIP Transportation Sensors with those for I-F. SNMPv3/TLS. The US: NTCIP
By Physical Object Transportation Sensors standards include upper-ayer standards required to implement center—to—field transportation sensors (e.9., vehicle detectors) communications (e.g.,
e real-time). The |-F. SNMPv3/TLS standards include lower—layer standards that support secure center—to—field and field—to—field communications using simple network
s !"_ anenaiaer management protocol (SNMPw3); implementations are strongly encouraged to use the TLS for SNMP security option for this solution to ensure adequate security.
ervices
Roles and Resp Includes Standards
MNeeds
Functions Level DocNum  FullName Description
Interfaces NTCIP : - This standard defines SNMP objects (data elements) used by a wide range of field devices like
Communications Mgmt 1201 NTCIF Global Object (GO) Defintions {000 4 versioning information.
Agreements . . _
Projects Mgmt IETF RFC ﬁgt‘f‘wﬁgtfﬂgﬁzg Srﬁsg:gg‘gﬂls{'g‘ﬁﬁp} This standard (RFC) defines the basic architecture for SNIMPY3 and includes the definition of
3411 Management Frameworks information objects for managing the SMMP entity's architecture.

Supports Interfaces

Source Destination Flow

MC Freeway Management Center (BASIL/PINCH) MCDOT Detectors traffic detector control
MC Freeway Management Center (BASIL/PINCH) MCDOT Dynamic Message Signs traffic detector control
MC Freeway Management Center (BASIL/PINCH) MCDOT Field Equipment traffic detector control
MCDOT CV Roadside Equipment MC Freeway Management Center (BASIL/PINCH) traffic situation data




Ententes

« Documenter l'intégration institutionnelle dans la region
* Peut étre requis pour les interfaces interterritoriales

« Définir :
* les plans d’intégration
* les plans de maintenance et d'exploitation
* les responsabilités de financement

ENTENTES




Ententes de I’architecture régionale de STl de Marinara

Marinara Regional ITS Architecture

Home
S Agreements
Flanning Agreements provide the institutional underpinnings for the technical integration identified in the Regional ITS Architecture. This page lists the agreements that support
Stakeholders Intelligent Transportation Systems in the region.
Inventory
By Physical Object Number Titie Status
By Stakeholder 1 Marinara County Department of Public Works Marinara County Department of Transportation Information Exchange and Action Agreement | Planned
Services
12 Marinara County Department of Public Works MCDOT and State Highway Patrol Information Exchange Agreement Flanned
Roles and Resp
Needs 04 Marinara County Department of Public Works Mational Digital Traveler Information Exchange Agreement FPlanned
Functions 05 Marinara County Department of Public Works The Security Autherity Information Exchange Agreement Planned
Interfaces
Communications 13 Marinara County Department of Transportation Area Drivers Information Provision Agreement Flanned
Agreements 14 Marinara County Department of Transportation Area Travelers Information Provision Agreement Flanned
Projects
J 15 IMarinara County Department of Transportation Marinara County IT Department Information Exchange and Action Agreement Flanned
10001-04-15191 Marinara County FMC Joint Operations Agreement Flanned
16 Marinara County IT Department Marinara County Departiment of Public Works Information Provision Agreement Flanned
17 Marinara County IT Department MCDOT and State Highway Patrol Information Provision Agreement Flanned
MCTPB-96-00321 | Marinara County Regional Architecture Memorandum of Understanding Flanned
06 MCDOT and State Highway Patrol Marinara County Department of Transportation Information Exchange and Action Agreement Flanned
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PROJETS

Projets

* Les projets sont definis dans
I'architecture régionale

* Une sequence de mise en ceuvre est
également définie
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Gestion des Incidents

__ Centre de renseignements
), pour les voyageurs

Répartition
de la
maintenance

Mention de source : Journal de Québec

Projet de gestion des urgences

I

Adapté de : Département des Transpers+BoH-des=—
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Extrait du projet d’architecture régionale de STl de Marinara PROJETS

Marinara Regional ITS Architecture

Home
Scope
Planning
Stakeholders
Inventory
By Physical Object
By Siakeholder
Services
Roles and Resp
Needs
Functions
Interfaces
Communications
Agresments
Projects

Projects

The Regional ITS Architecture provides a starting point for project definition. It provides an overall framework that shows how anticipated projects will integrate with each other
and with existing systems. This page lists all the ITS projects that have been mapped to the regional ITS architecture.

Project Status Timeframe Description
MCDOT
Saucelito Traffic | Planned | FY2020 Information about the MCDOT-Saucelito Traffic Coordination
Coordination
MCDOT Traffic This is a new project created to demonstrate a single agency (MCDOT) using RAD-IT to select the inventory and services from
Monitoring sianned | BY 2021 the region that are part a small ITS project. An instance of the region's parent ITS Roadway Equipment is used and an instance
Expansion of the region's parent Traffic Monitoring service package. Just pass through each of the tabs and select the items that are part of
Project the project by clicking on the checkboxes in the left hand lists.
Marinara County is contemplating a new Vehicle to Infrastructure (V21) project as part of the state's new push for Connected and
Automated Vehicles (C/AV) technology. This project will demonstrate the use of connected vehicle roadside equipment to collect
traffic conditions from passing equipped vehicles and, in tum, provide information to those equipped vehicles to inform them of
MCDOT V2I sianned | BY 2025 traffic conditions ahead such as queues backing up or waming of dangerous curves or lane closures. The project was defined in
Safety Initiative RAD-IT to include the service packages necessary to meet the needs described above. Once the details of the project
architecture were fleshed out using SET-IT, two additional service packages (SU01 and SU10) were added to address
management and maintenance needs. The entire project was then re—imported to RAD-IT and the regional architecture
updated to include those services.
TOMATO will provide regional traveler information of a general nature to tourists and personalized information to residents and
businesses. This service will synthesize map and route descriptions, real-time traffic data, static and dynamic transit
TOMATO Planned | FY2022 information, parking availability, event schedules, and other relevant items into traveler information products that will be provided

to travelers through multiple mechanisms. The project will be built using city, county, state, and federal funds, but will be
transferred to a public—private arrangement still under definition for long—term operation.
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Résumeé du
developpement
de
I'architecture
regionale de
STI

» Cette séance a permis de passer rapidement en revue
les éléments pouvant étre documentés pour une
architecture régionale de STI.

* Ne vous inquiétez pas, il existe des ressources
supplémentaires

« Formation RAD-IT enregistrée (y compris des
exercices pratiques) :
https://www.arc-it.net/html/resources/training.html

o Site Web de I'ARC-IT :
https://www.arc-it.net/index.html

» Guide de l'architecture régionale de STI :
https://www.arc-it.net/documents/raguide/raguide.pdf

« Télecharger RAD-IT :
https://www.arc-it.net/html/forms/raditform.php

Topic Area Web-Based Training

ARC-IT Web Training
ITS Architecture
Use & Maintenance Web

RAD-IT Web Training
pbware fools SET-IT Web Training & 99
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https://www.arc-it.net/html/forms/raditform.php

Planification de la formation

Assure une formation plus détaillée et complete surles  Complété
composants clés de I'Architecture et sur la fagon d’y
accéder par le site Web ARC-IT.

Donne un apercu de haut niveau du processus Aujourd’hui
d’élaboration d’une architecture régionale des STI, en

intégrant des exercices pratiques de démonstration au

moyen de I'outil RAD-IT ARC-IT.

Présente une introduction au concept d’'ingénierie des Le mardi 13 février 2024
systémes, son importance pour le cycle de vie de la 13 h 30 - 16 h 00 HNE
fourniture des STl et comment I'Architecture aide a

soutenir le processus.

* Volet anglais: le 14 février, le 21 février et le 28 février.
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Personne-ressource (courriel) :

» Soutien : ITSArchitecture-ArchitectureSTI@tc.gc.ca

DeS q u eStl ons « Jonathan Parent Jonathan.Parent@tc.qc.ca ¥l J2oseots  Tanseon
O u d eS * Philippe Morais Philippe.Morais@wsp.com \\\I )

commentaires?

Merci!
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Formation sur I'ingénierie des systemes

13 février 2024

i+l
o Do Tarsor Canada
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Conseills et protocoles de webinaire

« Vous pouvez poser des questions a n'importe quel moment en utilisant la boite a
questions ef réponses. Nous répondrons au plus grand nombre de questions
possible.

* Vous pouvez aussi lever la main pour posez des questions verbalement si le
souhaitez.

« Veuillez garder voire ligne en sourdine.

« Vous pouvez eégalement envoyer vos questions par courriel a [TSArchitecture-
ArchitectureSTI@tc.gc.ca pour obtenir une réponse plus tard.



mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca
mailto:ITSArchitecture-ArchitectureSTI@tc.gc.ca

Avis de non-responsabilitée

* Transports Canada ne s’associe a aucun produit ni a aucune entreprise.
Toute réference faite a des produits, a des processus ou a des services
commerciaux par la mention de leur nom commercial, de leur marque de
commerce, de leur fabricant ou d’'une autre désignation ne signifie
aucunement que Transports Canada approuve, recommande ou soutient
les produits, services ou processus en question. Cette référence ne doit
donc pas servir a des fins de publicité ou de promotion.

» Transports Canada n’est pas responsable des erreurs ou des omissions
ayant pu se glisser dans ce document et ne garantit aucunement
I'exactitude et l'intégralité des renseignements. Le contenu fourni par les
sources externes n'est pas assujetti aux exigences sur les langues
officielles, la protection des renseignements personnels et I'accessibilité.




Remerciements

/-\

Cette présentation se fonde sur des documents
de formation élaborés par le Département des
transports des Etats-Unis (USDQOT).

Transports Canada tient a remercier le comité
consultatif des intervenants sur I'architecture
des STI pour le Canada ainsi que les autres
personnes qui ont gracieusement examine le
matériel de formation et fourni des images, des
graphiques et d’autres documents.
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Buts et objectifs

Comprendre les
objectifs et les
utilisations de
I'architecture et de
l'ingénierie des
systemes pour les STI

Comprendre les
fondamentaux de
l'ingénierie des
systemes

Trouvez des
opportunités ou
l'ingénierie des
systemes profitera a
votre processus




Ordre du jour

Revue de l'architecture des STI
Introduction a l'ingénierie des systemes
Examen du processus d'ingenierie des systemes

Etablir I'ingénierie des systémes dans votre
organisation




Examen de l'architecture des STI

Qo o Tansoon Canada
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Les systemes de transport intelligents (STI) integrent
différentes technologies de I'information et des
communications dans l'infrastructure et les véhicules de

Qu,eSt'Ce gque les STI? transport routier, en vue d’aider a rendre le systéme de

transport plus sdr et plus efficace.




Qu’est-ce qu’une
architecture des STI?

» Cadre pour I'élaboration de
systemes de transport intégrés

« Détermine :
» Les organismes
» Les systemes utilisés
» Les fonctions exécutées
» Les renseignements echangés
« Les communications

 SANS entrer dans des
technologies spécifiques

« La neutralité technologique est
essentielle




Ou est-ce gu'une architecture des STI s'integre-t-
elle dans les cycles de vie de developpement de
projet traditionnels?

PROGRAMMES/PLANIFICATION PROJETS

Plan d’exploitation
Problémes et solutions, corridor par corridor
Personnel, équipement, installations,
programmes d’immobilisations

Plan d’infrastructure de STI
Projets d’'immobilisations

v

Plan d’intégration régional Conception spécifique au projet
Plan de Planification/pro isabilité Environnementale Conception Conception i
transport a long m) grammation a m) Faisabilité =) Exi m) réIiminaire- PS&F:E - e
terme court terme du projet (Exigences) P ( ) et autres frais.

Adapté de : Département des Transports (DOT) des E.-U.

10



* Les architectures de STI fournissent
des cadres pour le développement de
systemes de transport intégres

* Les architectures de STI soutiennent
la planification et le développement
de projets de STI

* LARC-IT fournit des outils logiciels
teléchargeables gratuitement




Introduction a l'ingénierie des
systemes

Qo o Tansoon Canada



Projets de transport —
qu’est-ce qui a fonctionné?

* Les autorités routieres construisent des infrastructures
routieres depuis bien des annéees

* lIs ont établi des procédés de conception et de
construction de routes et de ponts ou :

» Les rendements antérieurs sont bien compris

» Les exigences sont bien définies et comprises

» Latechnologie est éprouvée et bien comprise

» Les dessins documentés sont eprouves et bien connus

 Les projets ne sont pas réalisés sans suivre les
procédes, documents et normes « approuves »

13



Le procédé de développement de projet
traditionnel a contribué a ce succes

Faisabilité Environnementale- Conception »Conceptlon» Construction
du projet (Exigences) préliminaire (PS&E) et autres frais.

Le faible risque d’échec des projets de mise en ceuvre!

v La performance des produits et des matériaux est bien comprise
Les exigences sont bien définies et comprises

La technologie est éprouvée et bien connue

Les dessins sont documentés et eprouves

AN NN
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Le déeveloppement de projet
traditionnel fonctionne AUSSI
pour ’expansion de
infrastructure de STI

Faisabilité Environnementale = Conception -Conception Construction
du projet (Exigences) préliminaire (PS&E) et autres frais.

i
\
=N

Expansion de l'infrastructure de STI :
Faible risque d’échec des projets de mise en ceuvre

y

: “' ?, B
S £

: il

LS el

ALY

;.,'y

Procédés et manuels approuvés EGALEMENT en place
pour l'installation pratique de nombreuses technologies
des STI
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MAIS ce procédé traditionnel
ne fonctionne PAS pour les
projets des STl complexes

Faisabilité Environnements:
du projet (Exigences)

& ion
¢ zaire

=

Conception
(PS&E)

Construction
et autres frais.
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En quol la conception de systemes
complexes est-elle differente?

La présence de logiciels et de technologies
iInformatiques!

= Risque plus éleve

Alors, comment gérer le développement de

systemes lorsqu’il s'agit de logiciels ou d'intégration
a d'autres systemes?

\ En faisant appel a I'ingénierie des systemes!
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Qu’est-ce que I'ingénierie des systémes?

Une approche interdisciplinaire essentielle a
la réalisation de systemes avec succes?.

Ingénierie

Ingenierie des systemes

Compétences
dans le domaine
d'application

Mention de source : 1-EIA-731 Annexe B (Glossaire)




Ingenierie des systemes (suite)

e But :

 Definir les besoins des clients et les fonctionnalités requises tot dans le
cycle de developpement

« Documenter les exigences

* Proceder ensuite a la conception, a la mise en ceuvre et a la validation
du systeme tout en considéerant le probleme complet

19



Principes d’ingénierie des systemes

 Commencer en gardant I'ceil sur la ligne
d'arrivee

* Mobiliser les parties prenantes est la clé

F
 Définir le probleme avant de mettre en
ceuvre la solution
_ _ Probleme
* Retarder les choix technologiques ,',®

Solution

20



Approches multiples, un objectif

 L'ingénierie des systemes permet de multiples approches
« Sequentiel / Cascade / « V »
« Spirale
« Evolutif / Agile
 (similaire mais différent du développement Agile)
* Tous ont un but commun

 Créer et livrer un systeme qui
* Répond aux exigences
» Répond aux besoins Adapté de : Département des Transports (DOT) des E-U.
 Est utilisé (exploité/maintenu répondant aux objectifs de la mission)

21



Processus d’ingénierie des systemes
simplifiée

Besoins " s
validation
_ Test de
>
\Emgences\ //érficatior/

Conception et mise en ceuvre




Processus d’ingénierie des systemes

simplifié \ /

Test de
Emgences\ //erlflcatlon
Conception et mise en ceuvre \

Faisabilité Environnementale# Conception -Conceptlon Construction
du projet (Exigences) préliminaire (PS&E) et autres frais.

Adapté de : Département des Transports (DOT) des E.-U.
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A quoi
ressemblent
les
documents

d’'ingenierie
des
systemes?

cConcentrez-vous sur ces

documents :

« Concept de fonctionnement
« Exigences

« Verification

« Validation

Les documents devraient
Inclure

 Besoins correctement documentés
« Exigences de haut niveau reposant
sur les besoins

 Tracabilité entre les besoins et les
exigences

24




Exemple : Systeme de planification des travaux routiers pour le
MTO
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Exemple : Systeme de planification des travaux routiers pour le

MTO

Development & Operational Support of
Roadwork Scheduling System (RSS)
Software Concept OFf Operations

E’? Ontario
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Development & Operational Support of 8:>
Roadwork Scheduling System (RSS) Ontario
Software Concept Of Operations

5.1

CONCEPTS FOR THE PROPOSED SYSTEM

Background, Objectives, and Scope

Refer to Sections 3.1, 4.1 and 4.2 for background of the proposed system.

There are two major objectives of the project:

1.

5.2

Develop and deploy a Roadwork Scheduling System (RSS) that allows multiple
contractors / consultants to apply for roadway closures and Right-of-Way (ROW)
usage; and for MTO RWSCU staff to review and either approve or deny the
requests.

. Prepare the RSS users for the transition to the new RSS system, including

operational and technical support with a live Help Desk for 3 years.

Operational Policies and Cc aints

From the Technical Workshop and review of existing documentation, the following
operational policies and constraints shall be observed during system design:

Ak

Notification: the scope of each Notification should be limited to the same
highway, closure start and end dates. If the closure involves multiple highways,
multiple Notifications should be raised. Same consideration applies for the
closure date range.

. Submission Time: RWSCU requires certain time (2 business days) to process

each Notification. The Contractors should observe the required lead time
(configurable) for submission of Notifications. To maintain flexibility, the system
should allow Contractors to submit a Notification even if not meeting the lead
time requirements (but may provide warning). The RSS can sort the Notifications
based on start time of the first closure to help RWSCU staff to set work priority.

. Revision: From the existing MTO RWSCU protocol, only 1 revision is allowed per

Notification (the limit will be configurable).

. Control of Creation of RSS Users and Contracts: must be controlled by RWSCU

staff, not by Contractor.

. Daily Occurrence: maximum of 7 occurrences is allowed per Notification (the limit

will be configurable).

elcan i Ve 1
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Exemple : Systeme de planification des travaux routiers pour le
MTO

Development & Operational Support of
Roadwork Scheduling System (RSS) E'? Ontario
Software Requirements Specifications

TABLE OF CONTENTS

1

2
3

Introduction
1.1 Purpose
1.2 Scope
1.3 Definitions, acronyms, and abbreviations
14  References
1.5  Overview

Overall Description

Specific requir
31 General
3.2 External Interface Requirements..............

321 User Inferfaces........... .

3.22  Hardware Interfaces..

3.2.3  Software Interfaces ...

3.24  Communications Interfaces.
3.3 Other Regquirements ..

331 RSS Web Client.

332 RSSWebServices................. 21

333 RSSDatabase
34  Performance Regquirements
3.5 Design Constraints...........
3.6  Software System Attributes.

3.6.1  Web Security (All)

3.6.2  Network Security............. 24
3.7 Other Requirements................ FE OO OO PO U POURUOTO DRI PUOPPOTUONY . |
4  Requir 26

Lelcan et

Development & Operational Support of
Roadwork Scheduling System (RSS)

f::> Ontario

3 SPECIFIC REQUIREMENTS

3.1 General

General
Req. Description Traceability
SR1.1 | RSS shall be a stand-alone browser based application so | RFP1.1
that multiple contractors may concurrently enter roadwork
closure applications directly.
SR1.2 | RSS shall be hosted from an external hosting service | RFP1.2
provider.
SR1.3 | RSS shall be running in an external host server (e.g. cloud | RFP1.6
computing) using running Linux Operating System. The
choice of Linux shall be agreed during the design stage.
SR1.4 |Users shall access RSS from a website address that is | RFP 2.1
visible from the Internet using https protocol. RFP1.3
SR1.5 | Remarks: The rules and mechanisms regarding access to | RFP2.12
the RSS system shall be presented to MTO for approval
before committing the code.
SR1.6 |As users may not have Administrator rights to install | RFP1.8
software on their desktops, the usage of plug-in software
shall be avoided.
SR1.7 | All data entry in the Notification form shall be stored in the | Operations
RSS database that is hosted externally. Review
SR1.8 | The database schema of RSS shall be presented to MTO | RFP3.6
(by allocating one full day workshop) for approval,
highlighting the parent-child relationships of the wvarious
tables. The database schema shall include a dictionary
describing all tables, the elements within the table and the
allowable values for each element. (Note. This is a project
requirement but not a software requirement but is included
for reference)
Modes of Operations
Req. Description Traceability
RS2.1 | RSS shall have two operation modes which are Normal | Operations
mode and Maintenance mode. Review
elcan )
December 2011
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Exemple : Tracabilité et intégration dans les documents relatifs
aux essais

ACCEPTANCE TESTING (versus ConOps v1.6)

Mote that each Acceptance Test use case is tested in the following manner:
1) All SRS Requirements related to the use case must have been tested during System Testing and found to PASS.
2) The use case described works as expected in *free-play’ testing of the NGCS-Lite system.

All use cases PASS, so the Acceptance Test is considered to be a PASS also.

ConOps Use-Case Name

Section#

6.1 Map Overview
6.2 Communications
Log
6.3 Event View
[agihe B W | Aommbnme Almet

SRS
Requirements

R4.21x

Package

A (for static
map elements

only)

R4.2.2-x

R4.2.3x

mna 2 4LC ..

ConOps Use Case Scenario Use Case
Pass / Fail?

This use case covers the embedded Google Maps functionality of the Map View. If it is not already displayed, choose Map PASS

Wiew from the menu bar and verify that Google Maps is used to display a map of Ontario. Test enabling / disabling the icon

overlays for DMS and CCTV devices, MTO crossings data, active events, and subsystem devices (DMS and ATC devices

belonging to BAS, LMS and QWS subsystems.) Test the DMS Message overlay that shows the currently displayed DMS

messages as a map layer. Test the Google traffic layer and the averlay for Central Region flow data. Test the Google

Streetview function and the searching facility.

Try Satellite View and Map View. Use the mouse, mousewheel and the embedded controls to pan around and to zoom in /
out. Check that event declaration may be initiated by clicking on a crossing and choosing to declare one of the various
types of event in the Crossing information dialog. Check that it is possible to access a Crossing Editor function fram the
Crossing information dialog. Click on each of the different types of device icons and check that suitable information dialogs
are shown, with short-cuts to commaon functions. Click on the embedded Device Tree on the left hand side of the map pane
to expand the nodes to show all field devices, and try out the functions to zoom the map to any given device.

This use case relates to the CommlLog database functions. Using the menu bar, select the CommLog function. Click the PASS
button to create a new CommLog and create a dummy entry and save it. Choose to append an additional entry to this

existing commlog and check that it is not possible to modify entries that have already been saved. Test the sorting,

filtering and searching functionality for finding existing CommlLogs in the database. Test the functions for automatically

copying information from an active event into a new CommLog and for linking Events and other CommLogs to CommlLog

entries.

This use case focuses on the different types of events and their attributes. Verify that menu entries exist for creating each PASS
of the different types of event: Incident, Roadwork, Congestion, Amber Alert, Red Alert, Adverse Weather, Road

Maintenance, Border Crossing Delay and Border Closure. Choose to declare each type of event in turn and inspect the

Event Declaration window. Make sure all of the fields specified in the ConOps description of the events are present, and

have the documented properties. Cancel event declaration without proceeding to Manage DMS Response.

Tleim t1mm s L B L L L e e B B L L B L S L e B B e nNACD
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« Améliorer les chances de
mettre en ceuvre un systeme
dans les délais et le budget qui
repond aux besoins des

Objectif de utilisateurs
I’ingenierie des - Réduire les risques pour une
systemes livraison réussie
« Maitriser les colts et la
planification

« Répondre aux besoins des
utilisateurs

« Améliorer la qualité du systeme

29



« Suivre une approche d’ingénierie
systeme peut améliorer les chances
de mettre en ceuvre un systeme
dans les deélais et dans les limites du

budget qui répond aux besoins des
utilisateurs

* Réduire les risques

* Maitriser les couts et la
planification

* Répondre aux besoins des
utilisateurs

 Améliorer la qualité du systeme
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Processus d'ingénierie des
systems (Modele en V)

Bl [mseors Tanspon Canada



Approches multiples, un objectif

 L'ingénierie des systemes permet de multiples approches
« Sequentiel / Cascade / « V »
« Spirale
« Evolutif / Agile
 (similaire mais différent du développement Agile)
* Tous ont un but commun

« Créer et livrer un systeme qui

* Repond aux exigences
\ * Repond aux besoins
 Est utilisé (exploité/maintenu répondant aux objectifs de la mission)

N

@
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Modele en V

« Exemple d’ingénierie des systemes sequentiels

Document/Approbation
]

Adapté de : Département des Transports (DOT) des E.-U.
Ligne du temps >

A



Utilisation de I’architecture régionale
dans I’élaboration de projets

« Avant le démarrage d'un projet, utilisez I'architecture regionale
pour aider a définir les aspects cles

Architecture
STI régionale

Adapté de : Département des Transports (DOT) des E.-U.
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Avantage d’une archltecture regionale
de STI 1

 La portée du projet tient compte de la
vision régionale

« Permet d'éviter de négliger des
fonctionnalités ou des interfaces qui
n'avaient pas été prises en compte
auparavant — —

« La cohérence du projet avec les autres i erie cet
projets STI est maximisée Bus rapide

Transit

 La continuité entre la planification et > —
y 7 . . . utre égiona
I’élaboration du projet est maintenue

Ville
CGT

Bus rapide
Régional

511

Transit

vy

A A

\ 4

Ingénierie |* 511

d S , i I eXiSte u n e a rCh ite Ctu re rég io n a I e d e Adapté de : Département des Transports (DOT) des E.-U.

STI, la vie en sera simplifiée



Etude de faisabilité /
Exploration de concept

» Evaluer la faisabilité économique,
politique et technique

- Evaluer d’autres concepts

* Proceder a I'analyse de rentabilisation
* Activités principales :

 Définir les criteres d’évaluation
Effectuer une premiere analyse des
risques
Trouver d’autres concepts
Evaluer les solutions de rechange
Documenter les résultats

Etude de faisabilité/
Explorationde
concept
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Etude de
faisabilite /
Avantages de
I’exploration de
concepts

* Envisager des solutions de rechange
avant un investissement important

» Réduire les risques de depassement
des codts et des délais
« La faisabilité du projet est verifiee
* Les risques inacceptables sont soulevés
» Utiliser ou

« La faisabilité est remise en question

* Des solutions de rechange
fondamentalement différentes existent
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Concept des
opérations

Concept
d'opérations

« Définit :
* Qui : Roles et responsabilités des
Intervenants

* Quol : Besoins des intervenants,
éléments du systeme et capacités de
haut niveau

 Ou : Etendue géographique et physique
* Quand : Séequence d’'activités realisées

- Comment : Elaboration, exploitation et
maintenance du systeme

38



Concept des opérations (suite)

Opérateur Utilisateur Mainteneur

Adapté de : Département des Transports (DOT) des E.-U.

« Rédigé dans la langue des
Intervenants

« Montre un accord sur :

Buts, objectifs et attentes

Portée du projet

Responsabilités des intervenants
Besoins opérationnels

Comment le systeme fonctionnera

Environnement opérationnel et de
support

39



Concept des normes d’exploitation

* Normes de l'industrie suggérees pour les grandes lignes de
ConOps

1. Portée 1. Portee
2. Documents de référence 2. Documents de référence
3. Description opérationnelle axee sur I'utilisateur 3. Systeme ou situation actuelle
4. Besoins opérationnels 4. Justification et nature des changements
5. Vue d’ensemble du systéme 5. Concepts du systeme proposé
6. Environnement opérationnel 6. Scénarios d’exploitation
7. Environnement de soutien 7. Résumé des repercussions
8. Scénarios d’exploitation 8. Analyse du systeme proposeé
Prend en charge les Prend en charge les mises a
développements de nouveaux niveau du systeme

systemes

Adapté de : Département des Transports (DOT) des E.-U.
40



Avantages du déeveloppement
d’un concept d’operations

« Accord rapide des intervenants sur :
« Capacités du systeme
» Besoins des utilisateurs
* ROles et responsabilites
« Mesures de rendement clés et plan de base pour la validation du
systeme

« Gérer les attentes des intervenants

Commencer en gardant I'ceil sur la ligne
d'arrivée
Un ConOps aide I'équipe du projet a visualiser le systeme final au

debut du projet.

41



Exigences systeme

produit atteindra un but donne »

« Quelgue chose qui gouverne quol,
comment bien et sous quelles conditions un

EIA-632 — Norme de I'Electronics Industry Association — Processes for Engineering a System

42



Exigences systeme

* Activités principales
 Susciter les exigences
« Connaitre les exigences
« Documents requis
 Valider les exigences
« Gérer les exigences

Intervenants
Participants

Gérer
— - Exigences

Adapté de : Département des Transports (DOT) des E.-U.

Susciter
~Exigences

v

Analyser
- Exigences

V.

Document
- Exigences

Vi

‘Valider
Exigences
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Exigences systeme

 Plus d’activités principales
« Créer un plan de vérification du systeme qui assure les essais, la
démonstration, I'inspection et I'analyse par rapport a chaque exigence

« Créer un plan d’acceptation du systeme qui decrit la fonctionnalité que
le systeme doit afficher avant 'acceptation du client

Plande validation du systéme

Plan de vérification du systeme
(acceptation du systeme)

- S
sous-systéme (acceptation
du sous-systéme)
% <€------------ > &
<
< andetes N
5 S unités. .
%
>

Adapté de : Département des Transports (DOT) des E.-U.

44
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Style d’éecriture pour les exigences

* Utiliser « doit » plutot que « va » ou « devrait »
* Une exigence par phrase
» Eviter I'utilisation de pronoms

- Eviter les références vagues telles que « bon travail » et
« technologie éprouvee »

45



Exigences de qualite

Les exigences de qualité sont
% Nécessaire
Sans ambiguite
Completes
% Mesurables
Cohérentes
% Réalisables
) Testables
% Independantes de la technologie

46



Exemples de mauvaises exigences

* « Le systeme doit utiliser des détecteurs de radar pour la
surveillance de la circulation. »

« « Des ordinateurs a la pointe de la technologie doivent étre
utilisés. »

 « Le systeme doit gerer les incidents. »

 « Tous les travaux doivent étre exécutés a la satisfaction de
I'ingénieur. »

* « Les conceptions et les composants standard de I'industrie
doivent étre utilisés. »

47



Exemples d’exigences
(bonnes ou mauvaises ?) :

* « La récuperation de tout état unique a partir de tout appareil de terrain ne
doit pas dépasser 2 secondes suivant le lancement de la demande. »

 « La congestion doit étre réduite. »

» « L'utilisateur du systéme doit étre en mesure de vérifier I'état de la porte de
voie réversible en haut, en bas, verrouillé et 15 °. »

» « Les gens doivent se sentir plus en sécurité dans le bus. »

48



Exigences systeme

« Généralement défini dans une hiérarchie — par exemple :

Exigence de I'enfant

Exigence parentale

Augmenter les détails et la spécifi@

Adapté de : Département des Transports (DOT) des E.-U.
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Utilisation de I’architecture regionale

dans les exigences systeme (exemple)
 Exigences d’architecture regionale DMS

Elément Domaine fonctionnel I''D Exigence

Centre municipal de Diffusion 1 Le centre contrblera a distance les panneaux a

gestion de la d’informations sur la messages dynamiques pour la diffusion des

circulation (CGT) circulation CGT renseignements de circulation et autres aux
conducteurs.

= Exigences du projet DMS
= Exigence parentale : Le centre doit controler a distance
les panneaux a messages dynamiques...

= Ajouter des détails relatifs aux exigences de I'enfant
pour :

o Activer et afficher un message
o Traiter les messages selon leur priorité

o Définir un message (liste de sélection, correcteur
orthographique)

o Effacer les messages sur les panneaux de signalisation
Programmer des messages a afficher

o

50



Avantages des exigences du systeme

« Un énoncé clair des exigences fournit :

« Une compréhension partagée du probleme a résoudre par le client et
le développeur

« Une base solide pour gérer la portée du projet
 Le lien entre les besoins des utilisateurs et la conception du systeme
« La base de la vérification/des tests du systeme

Probléme Un énonce clair des exigences est souvent déterminé comme
‘@ un facteur clé de la réussite des projets informatiques.

Solution




Conception de systeme

* Le pont entre les exigences et la mise en ceuvre
* Deux niveaux distincts

« Conception de haut niveau : ‘
 Structure globale du systeme

* SOus-systemes, composants CZZﬁ?ZSf”
et interfaces

« Conception detaillee : -

Conception

« Spécification complete des détaillée
composants materiels, logiciels
et de communication

52



Utilisation de I’architecture regionale
dans |la conception de systeme

 Les interfaces d’architecture sont le point de depart de la
conception d’interfaces de projet

Municipalité Municipalité
Centre municipal Panneaux a messages
de gestion de dynamiques (DMS)
la circulation (CGT) e Panneau

A
T_état du systeme d’information routiere 4

données du systéme d’information routiére m—

Ordinateur local

ICD 123-2
(NTCIP)

- ICD 123-1
I (NTCIP)

CGT municipal Armoire/Panneau

Controleur

53



Normes d’interface dans la conception de projet

 Solutions de communication de projet DMS

Communication Solutions

e S } Sélectionner et adapter au projet

: NTCIP Message Sign - SNMPv1/TLS (I)
UTMC Data - UTMC (illl)
: NTCIP Message Sign - SNMPv1 (32)

Solutions are sorted in ascending Gap Severity order. The Gap Severity is the parenthetical number at the end of the solution.

Selected Solution

g US: NTCIP Message Sign - SNMPv3/TLS

Solution Description

This solution is used within the U.S.. It combines standards associated with US: NTCIP Message Sign with those for I-F: SNMPv3/TLS. The US: NTCIP Message Sign standards include upper-layer standards required to implement center-to-field message sign communications. The I-F:

SNMPv3/TLS standards include lower-layer standards that support secure center-to-field and field-to-field communications using simple network management protocol (SNMPv3); implementations are strongly encouraged to use the TLS for SNMP security option for this solution to
ensure adequate security.

NTCIP 1203 @
150 15784-2 @

Note that some layers might have alternatives, in which case all of the gap icons associated with every alternative may be shown on the diagram, but the solution severity calculations (and resulting erdering of solutions) includes only the issues associated with the default (i.e., best, least severe) alternative.
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Avantages de la conception de systeme

« Une bonne conception de systeme :

Relie les exigences aux specifications du systeme

Définit des interfaces ouvertes prenant en charge différentes solutions de fournisseurs et
produits préts a I'emploi

Prend en charge le développement matériel et logiciel efficace
Fournit une feuille de route pour I'intégration et les tests du systéme
Facilite la maintenance, 'expansion et les mises a niveau futures du systeme

Une conception de systeme supérieure permet d’'intégrer de nouvelles technologies
de maniere rentable.
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EBAUCHE — NE PAS DISTRIBUER

Mesures de succes

\

v/

LES BONS BESOINS ET LE SYSTEME REPOND A MAIS COMMENT
EXIGENCES SONT TOUS LES BESOINS ET S’ASSURER QU’IL LE FAIT?
DETERMINES EXIGENCES

4
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Développement et test
de logiciels/mateériels

Développement logiciel / matériel
L'installation sur site

* Activités principales
 Planifier le développement logiciel/materiel
« Etablir un environnement de développement
» Acheter des produits préts a 'emploi
« Mettre au point des logiciels et du matériel
» Effectuer des tests d'unité / d’'appareil

« Réalisé par des spécialistes techniques

» Les developpeurs et les testeurs doivent étre
independants pour les efforts a plus haut risque

 L'ingénierie systeme joue un role de surveillance

Mettre en
ceuvre

Adapté de : Département des Transports (DOT) des E.-U.
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Intégration et vérification

* Activités principales
» Ajouter des détails aux plans d’intégration et de

vérification
z . . ys ’ . Verification et
« Etablir un environnement d’'intégration et de deploement
s ngn . u systeme
vérification ’

 Effectuer l'intégration st
» Effectuer une vérification PSSR
« Confirmer que le systeme repond aux exigences

« Verification — le systeme a-t-il été correctement

construit?
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Deploiement initial / Mise en ceuvre

* Activités principales

* Planifier l'installation et la transition du systeme
p ys . Livraison du Préparer
* Preparer I'installation systeme linstallationfle site

Livrer le systeme \ /
Installer le systéme. el
Effectuer des tests d’acceptation

Examiner/accepter la documentation
Donner la formation

Transition vers les
opérations

» Passage a 'exploitation NI === /\/ﬁ/\
* Facilite une transition en douceur soduipe de oem

vers les opérations

Adapté de : Département des Transports (DOT) des E.-U.




Validation du systeme

 Validation — le bon systeme a-t-il été construit?

« Confirmer que les besoins des utilisateurs sont satisfaits
par le systeme installé

* Activités principales
« Mettre a jour le plan de validation si nécessaire et
développer des procédures
 Valider le systeme

« Documenter les resultats de la validation, y compris
les recommandations ou les actions correctives

Validation
du systéme
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Validation du systeme

Participation des intervenants Etude de

-

. . . /) nalyse de rentabilisation?
e | a validation a lieu tout au ——f o

P | opérations
long du processus €3~ =

d’ingénierie des systémes D

Exigences

en cours

exigences

Conception

Validation du processus

| Mise en ceuvre

' Systeme

)
c S
c £ /A opérationnel
= .
S »v /i Bon
S 7 B systéme?
g2 oul!
S

Adapté de : Département des Transports (DOT) des E.-U.
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* Le modele en V pour l'ingénierie
des systemes est un processus

Resume — bien pensé et clair

Processus * Prend en compte le cycle de vie
d’ingeénierie complet
des « S’appuie sur les besoins
SyStém es « Exigences clairement définies
« Assure la tracabilite

* Integre la validation

A



Etablir I'ingénierie des systémes
dans votre organisation

Qo o Tansoon Canada



Ameéliorer la capacité d’ingénierie des systemes

* Trois aspects doivent étre examines :

* Personnes : Acquerir des connaissances en ingenierie
des systemes

» Processus : Etablir des processus d’ingénierie des
systemes pour votre organisation

» Technologie : Utiliser les outils d’'ingenierie des systemes
pour rendre les processus plus efficients et efficaces
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Connaissances en ingénierie
des systemes de construction

Déterminer les spécialistes en Ne négligez pas le groupe
Ingénierie des systemes dans votre des technologies de
organisation I'information

Offrir des possibilités de formation au personnel

Vous avez toujours besoin
de compétences en
iIngénierie systeme au sein
de votre organisation

Tenir compte de I'expérience en
Ingénierie des systemes lors de
'embauche de consultants
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Recommandations d’ameélioration des
Drocessus 9

N

/
QQ
Pilote Effet de levier Améliorer Etablir Mettre en
ceuvre

Piloter les Tirer parti des Améliorer les Etablir des Mettre en ceuvre
processus paralleles dans capacites politiques, dans toute
d’'ingénierie des les processus transversales documenter le I'organisation
styemes sur les « Ingénierie des - Gestion de projet processus SE
projets systemes - Gestion du risque
- Essayer une ou * Projets « Gestion de la

deux étapes a la d'immobilisations configuration

fois, puis o Tl

poursuivre




Outils de I'ingénierie des systemes

« Etablir une bibliothéque SE (par exemple, des modéles, des
meilleures pratiques, des outils d’aide a la decision)

* Prévoir une gamme d’outils SE a mesure
que l'organisation acquiert de I'expéerience 1Cyc|e de vie complet
« Gestion de projet Outils (par exemple, CORE)
« Gestion des exigences
 Architecture des systemes
« Essai/Suivi des problemes

« Utiliser des outils complexes en fonction
des besoins du projet

Gestion des exigences
Outils (par exemple, DOORS)

Dessin simple
Outils (par exemple, Visio)

Augmenter la capacité et la complexité
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Ressources en ingénierie des systemes

« Systems Engineering Handbook (anglais seulement)
« Systems Engineering Guidebook (anglais seulement)
» Guide de contractualisation des STI

» Base de données sur les legcons retenues
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Systems Engineering Handbook
(anglals seulement)

Systems Engineering for
Intelligent Transportation Systems

An Introduction for Transportation Professionals

http://ops.fhwa.dot.gov/publications/seitsquide/index.htm

A


http://ops.fhwa.dot.gov/publications/seitsguide/index.htm

Systems Engineering Guidebook
(anglais seulement)

(‘ U.S. Department of Transportation
g

Federal Highway Administration FHWA Home | Feedback

HOME WHAT'S NEW ¥ VIEWS SEARCH GLOSSARY RESOURCES FEEDBACK SITE MAP

Welcome to the

) FHWA

CA Division

http://www.fhwa.dot.gov/cadiv/seqb/

Welcome to Version 3.0 of the Systems Engineering Guidebook for ITS Web Site. Co-sponsored prgcess Y~/
by the Federal Highway Administration and the California Department of Transportation, this web — N
site provides quick and easy access to information that will help you intelligently apply systems
engineering to your Intelligent Transportation Systems projects. This resource is the culmination :

of decades of experience in applying these processes and capabilities in ITS and other industries. Deliverable @O‘
We are eager to add your lessons learned and experience in a continuing effort to provide a
quality, relevant resource for ITS practitioners. Please send us your feedback.

Example
-~ r
« What is Systems Engineering? Testimonials >
» Why Use Systems Engineering on Your Project? Checklist d
» Key Systems Engineering Principles A 4 i o

r
Capability
SE Guidebook Views R I

The Systems Engineering Guidebook content can be accessed through seven different views.

Role

Select the view on the right that best suits your needs.
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Choisir la bonne approche contractuelle
(anglais seulement)

NATIONAL
COOPERATIVE
HIGHWAY
RESEARCH
PROGRAM

REPORT 560

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp rpt 560.pdf

Guide to Contracting ITS Projects

TRANSPORTATION RESEARCH BOARD
OF THE NATIONAL ACADEMES
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Base de données sur les legcons retenues

(anglals seulement)

l@i DEPLOYMENT,
EVALUATION

Iresligace 1 raneportabon e,
Jrint Program Ot

@-Lessons Learned

Benefits

Costs Deployment Statistics

Executive Briefings

Lessons Learned capture the real life experience of practitioners in their planning,
deployment, operation, maintenance, and evaluation of ITS. It is a reflection on what
was done right, what one would do differently, and how one could be more effective

in the future,

Browse Lessons Learned Topics

8

Arterial Management

Road Weather Management

=

Transit Ma

Information Management

Freeway Management

Transportation Management

Center

Emergency Management

Commercial Vehicle Operations

A
A

Roadway Operations &
Maintenance

4]

Alternative Fuels

9

Traveler Information

4B
g

Intermodal Freight

Lessons Learned

Decision Support Resources Q

4

Crash Prevention & Safety

d6

Traffic Incident Management

=

Driver A

=

Electronic Payments & Pricing

https://www.itskrs.its.dot.qov/lessons
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* L'ingénierie des systemes et 'ameélioration
des processus devraient vous faciliter la
tache, et non la compliquer

- Doit faire partie des principes de
fonctionnement standard

» L'intégration dans les pratiques opérationnelles
prend du temps

« C’est un investissement a long terme

« L'amelioration reelle des processus
necessite un réel engagement
* De l'organisation

* Les ingénieurs/gestionnaires individuels ne
peuvent pas le faire seuls

o || exist_e une mul_titude_de ressources de
formation et d’orientation
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Planification de la formation

Assure une formation plus détaillée et complete surles  Complété
composants clés de I'Architecture et sur la fagon d’y
accéder par le site Web ARC-IT.

Donne un apercu de haut niveau du processus Complété
d’élaboration d’une architecture régionale des STI, en

intégrant des exercices pratiques de démonstration au

moyen de I'outil RAD-IT ARC-IT.

Présente une introduction au concept d’'ingénierie des Aujourd’hui
systémes, son importance pour le cycle de vie de la

fourniture des STl et comment I'Architecture aide a

soutenir le processus.

» Volet anglais: le 14 février, le 21 fevrier et le 28 février.




/-\

Personne-ressource (courriel) :

o Soutien : ITSArchitecture-ArchitectureSTI@tc.gc.ca \

DeS q u eStl O n S « Jonathan Parent Jonathan.Parent@tc.gc.ca sl Janseots  [Tanspor
Oou d esS * Philippe Morais Philippe.Morais@wsp.com \\§ I )

commentaires?

Merci!

A
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