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Welcome to SET-IT Help
Version 9.4 — 7/15/2026

This provides help on the use of the Systems Engineering Tool for Intelligent Transportation
(SET-IT) software tool. SET-IT is designed to integrate drawing and database tools with the
Architecture Reference for Cooperative and Intelligent Transportation (ARC-IT). ARC-IT represents
what was formerly known as the National ITS Architecture that merged with the content of the
Connected Vehicle Reference Implementation Architecture (CVRIA) so that users can develop project
architectures for pilots, test beds and early deployments.

Support Services

Our customer support team is standing by to offer friendly, responsive technical support to SET-IT
users. You can contact customer support via phone or email. To receive the best support, please
have the following information ready before contacting us:
e The version of SET-IT that you are using (and whether it's 32-bit or 64-bit),
o Look at the splash screen when SET-IT opens or open the Project tab and select
‘About' near the bottom of the navigation pane.
e The version and name of your operating system,

o On the Windows desktop click the Start button (“ ), select Computer, then select
System Properties on the navigation ribbon near the top of the screen to see your
system version and name information.
e A brief description of your problem or issue.

Telephone (U.S.): (800) 260-1001
Email: setit@iteris.com

End User License Agreement?

The SET-IT software is provided by USDOT without fee and in an "as is" condition. There is no End
User License Agreement (EULA) or Terms of Service associated with the SET-IT software available
from the ARC-IT website. Anyone interested in developing or maintaining a project architecture is
allowed and encouraged to download the software and use it.

If you have further questions, please contact Cliff Heise at cdh@iteris.com or 703.623.6709. He is the
Program Manager for the National ITS Architecture Program.

What's New

There are several new items to look for and consider in this version. Some are Enhancements or new
features and others are Bugs that have been fixed since the last release. There are also some "Other
Notes” to be aware of as you use this version.


mailto:setit@iteris.com
mailto:cdh@iteris.com
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Enhancements

With this release there are several new features as well as several problems fixed:

o New diagram available in the communication view to show the standards associated with
flows and elements that are in a particular layer 2 diagram

o Diagram settings are now remembered from previous sessions. For instance, on the
Output Context Diagrams window, the selections for elements and filters for flow types
will be remembered for the next time

o A Multi-Access Edge Computing (MEC) object is now available as an option to the
connected vehicle roadside equipment (RSE) object on many service package diagrams.
When selecting one of these service packages the user will see a choice between MEC or
RSE.

o User defined physical objects will now also be able to have the generic class objects
(Center, Field, Vehicle) assigned when an element is created and attached to a shape on a
diagram.

o New diagram option to create a Layer 3 physical view diagram. Allowing for detailed
analysis of the components and interfaces that make up a level 2 physical object.

o New options on the new items menu to create level 3 physical objects, functional objects,
or information flows. Again, allowing a user to do more detailed analysis of the inner
workings of their systems.

o New menu item to create user defined Resources for enterprise view. Particularly to be
able to create new resources like reference documents, specifications, or requirements
that may be considered resources that drive a project or the system being developed.
This includes the ability to include these types of resources on enterprise view diagrams.

o In the Enterprise View, joint agreements are now only available to be assigned to a
Stakeholder Group. Create an agreement, select a Type that starts with the word Joint
and now you will only be able to pick a stakeholder group or be given a chance to create
a new stakeholder, as long as it is a group.

o Provide a report describing changes made to the diagrams following an Update Diagram
New button to “Show Class Icons” on the physical view diagrams — adds icons with
unique shapes based on the class of the physical objects, i.e., Circle with a C for Center,
Square with an F for Field, etc. The Text tool has been updated to allow you to nudge an
element name left or right if the class icon covers the name.

o New shape for diagrams to draw a grouping box (shaded box) to highlight parts of a
diagram

o Added a new definitions menu item called the “Elements to Functional Objects” grid to
support assignment of status to the individual assignment of a functional object to an
element.

o All of the definitions grids will now remember how they were sorted and show that sort
the next time that grid is opened. You can revert back to the default sort on a grid by
right-clicking the grid name and selecting "Restore Default Sort". Even if changing the
sort is the only change you make to a project, SET-IT will prompt you if you want to save
those changes.

o New button on the Options screen to “Restore” the sort options to their defaults on all of
the Definitions grid.
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o Joint Agreements are now tied to stakeholder groups so that you will need to have a
stakeholder group defined before you create an agreement that is one of the joint types,
e.g., Joint Ownership, Joint Operations, or Joint Maintenance agreement.

o Updated the Communications View Flow Triples to Solutions grid to color the cells blue
that cannot be changed, especially the Solution cell when there may only be 1 viable
solution for a given information flow triple interface.

o Projects that use a data distribution system (DDS) can now draw a layer O diagram with
flows that show the routing of those flows through the DDS when appropriate. (Before,
this capability was limited to diagrams showing interconnects, not flows)

o Conversion will now remove any physical standards mappings that are not associated
with the geographic region for the regional/project architecture file (US vs Europe, etc.)

o Service Package ST10 Low Emission Zone Management from version 9.3 is now split into
2 separate service packages for v9.4: ST10 Low Emission Zone Management and ST11
Low Emission Zone Fee Collection. Conversion will determine if it needs to be included
your project.

An updated Sample Project can be used to see how some of these new features look.

Bugs Fixed

This release corrects several issues with previous versions:

o The preview images of the service packages on the selection menu were not being
updated during installation
Flow characteristics were showing up for human interface flows
An error when users tried to assign an element to a shape after changing the shape'’s
physical objects.

o An error when users tried to assign a flow to be routed through a Remote Access Device
using the pull-down in Shape Properties.

o Some users experienced errors when imported a project from RAD-IT into SET-IT which
were caused by issues with the underlying Microsoft database that are now fixed

o Stops automatically regenerating agreements even after the user has deleted them and
created their own agreements.

o Changes to the spell check dictionary were not being saved between uses of SET-IT.

o An error that would occur when a user ran the project validation for an architecture
containing user defined or custom physical objects shapes on their diagrams.

o An error that occurred when trying to convert a project from version 9.1 that included
user defined or custom physical objects.

o An error that would occur when a user tried to create context diagrams in the enterprise
view for certain stakeholders.

o An error that would occur when a layer 1 was drawn based on a layer 2 diagram that had
flows assigned to pass via a communications element
Enterprise view context diagrams that were missing expectations for certain stakeholders

o Conversion was leaving deprecated Enterprise Object IDs on the enterprise diagram
shapes

o Also in Conversion, need numbering was incorrect causing the sort order to be off for
existing needs

10
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o Need numbering wrong after conversion and restored their proper sort order

o Roll-up option wasn't working in some table outputs
Closed a loophole where a user could get past a warning message when trying to
customize a flow that came from ARC-IT. If they just clicked OK they could still get the
characteristics changed. Now, the user must create a new user defined flow.

o Anissue with the Diagram Update in Enterprise where changes were made to the
diagram when nothing was changed in the project

o An error that occurred when clicking to open the Requirements Allocation grid and on
opening its Details screen.

Sorting on the Physical Objects Definitions table

Joint Agreements that had been unavailable for a while have now been restored. Also,
Joint type agreements are now tied to stakeholder groups so that you will need to have a
stakeholder group defined before you create an agreement that is one of the joint types,
e.g., Joint Ownership, Joint Operations, or Joint Maintenance agreement.

o Anissue with the import of data from ARC-IT in which some functional objects and
communications solutions were missing from VS04 Special Vehicle Alert and PT09 Transit
Signal Priority. This bug also caused an error when switching to Communications view
after having customized the diagram for PTO9 Transit Signal Priority.

o An error that would pop up when importing a project architecture from RAD-IT that
included a user defined functional object.

o Anissue that was causing flow names to move unexpectedly when adding an element to
a physical object shape

Other Notes about This Version

As with each version you can open and migrate projects that were created in previous versions of
SET-IT. The “Conversion” process as it is called will go through and update your architecture so that it
works with the current features of SET-IT. For example, older architectures may have included
bidirectional information flows which are no longer supported. Conversion will tell you that you will
need to separate those flows into 2 unidirectional flows. SET-IT will produce a report during
conversion that lists objects that have been deprecated (no longer supported) and replaced in the
new version. This report can be saved as a text file for analysis later on. Conversion now also detects
flows that were routed through data distribution systems (DDS) and, in some cases will remove that
routing because the rules for eligibility for routing information through a DDS may have changed.
Conversion will also detect, and add as necessary, any mappings to the class level or level 1 physical
objects (Center, Field, Personal, and Vehicle). These physical objects contain common functions and
interfaces for any element created in that class. There is an option available that gives the user the
ability to see or hide those class-level object mappings. The Conversion Report will list all of the
changes made during the conversion process.

This version corrects a number of defects in the previous build related to saving files and installation.
NOTE: The development of SET-IT is an ongoing activity with new features being added

periodically so an update is likely to be released every 8 weeks or so. At that time you will
want to download and install the new version in order to get the most up-to-date features.

11
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Be sure you exit SET-IT and save your files before trying to uninstall SET-IT and install the
update.

SET-IT no longer relies on the Microsoft Access Database Engine 2010. SET-IT will no longer install
the Access Database Engine as part of the installation because Microsoft products now build those
utilities in to their installed base. There are a few configurations of older Microsoft Office that may
need the services of Access. In this case you may be directed to install Microsoft’'s Access Runtime
product — this separate download from Microsoft's website will give your system the necessary
utilities to support SET-IT.
o If you previously had a copy of SET-IT on your machine, then you may still have Microsoft
Access Database Engine 2010 installed. SET-IT’s installation will identify this and direct
you to uninstall it. You will need to use your Control Panel to uninstall this Access
Database Engine. Then you will also need to perform a Repair of your other Microsoft
Office products and restart your machine. Once that's complete you can resume
installing SET-IT.

Known Issues

There are a few issues based on different configurations or errors that happen on a sporadic basis
that you may encounter.

o An error may pop up when you are generating a Project Architecture document saying,
"Microsoft Word is not available”. On the General tab for the Document Setup output
window click the "Restore Template” button to manually write over the old template. This
should be fixed automatically in a later version. Note that you would lose any customization
you may have made to the document template in the older version.

o The service package preview image on the Overview screen seems to be zoomed in so that
you can't see the bottom of the bottom row of objects on some of the diagrams, e.g. CVOO05,
VS04, and VS04.2. This may be dependent on the version of Visio you are using.

o SET-IT can remain running in the background after the window has been closed. This seems
to be due to an issue with recent updates to Microsoft Visio 365. The work-around is to
open the Task Manager screen in Windows, find any instances of SET-IT and Microsoft Visio,
and click "End Task”. SET-IT can now be restarted. Some users have reported that they also
need to restart their computer before they can restart SET-IT.

o When installing SET-IT, users may see a pop-up from Microsoft that, “Windows protected
your PC" and that “Microsoft Defender Smartscreen prevented an unrecognized app from
starting.” This is an issue with Microsoft, the SET-IT software has been signed and verified for
use by an authorized signature authority. It is safe to download, install, and use. Please click
the “Run anyway"” box and proceed with installation.

o Some users have seen a delay or no response at all when requesting a download of the
installation file from the ARC-IT website. If this happens, check your SPAM filters or your
organization’s outside email blockers.

12
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Outputs created by the Interface Diagrams tool will sometimes show a flow that appears to
go off the page. It is still connected to the right boxes — it's just routed in a strange way. The
quick work-around is to simply move one of the boxes up and back down and the flow will
properly reroute itself. They may also notice a performance hit when generating lots of
diagrams at once. You can use the selection tools to divide up the outputs into batches to
help with the resource usage.

Access Database Engine (ADE) 2016 seems to be incompatible with Office 365 Pro Plus or
other versions of Office that are considered “Click-to-Run”. Users with this combination
received SET-IT initialization errors. Users had to uninstall ADE 2016, perform a Repair of the
Office products, and restart before SET-IT would work with Office 365.

Users may get an error generating outputs to Word or Excel that refers to ‘Interop’ in the
error message. If this happens the solution is to close SET-IT, go to the Control Panel and
look for your Microsoft Office, click “Modify” or “Change” and select a “Quick Repair”. Restart
SET-IT and it should generate outputs again.

If you are using a local area network-attached storage (NAS) system or a cloud-based service
like OneDrive or Drop Box that try to synchronize your local files over a network, then you
may get a message that you have a “Locked File Selected” and “The selected file appears to
already be open in another application. Please close the other application so SET-IT has
exclusive access to the file.” If this happens, you can still close SET-IT and your information is
still stored. To avoid this message, go into the settings for the file sharing program, e.g., Drop
Box or One Drive, and pause synchronization until you are done generating the tables,
documents, diagrams, or web pages.

Output Tables for agreements, expectations, and relationships may be blank if you try to
generate outputs before generating an Enterprise Diagram. Populate the physical diagrams,
including the selection of stakeholders and their roles, then generate the physical layer 0 and
enterprise diagram in order for the output tables to be populated.

Some users have reported an error message that occurs after they close or exit SET-IT. The
error mentions an “Unknown software exception (0xc0000000d)". Clicking OK to the error
message completes the exit process and no harm to any user data or to the computer
configuration has been seen. This seems to be due to a conflict with Office/Visio 2016.

Some users have reported a clipboard error when the certain diagrams or documents are
begin generated or when a project is imported from RAD-IT. This happens when there are
other programs running on the computer that are also trying to access the Microsoft
Windows Clipboard. Steps have been taken to alleviate this but if this happens the best thing
to do is delete the diagrams affected and regenerate the diagrams or redo the import. If it
happens during Import you may see a screen suggesting that you Exit SET-IT without saving
the imported project and start over. To try and prevent these errors it is best to try and not
do anything else like Cut, Copy, or Paste on other programs while SET-IT is working on
Import or diagram creation. One other workaround is to go into the Windows Settings for
the Clipboard and make sure the Clipboard History setting is ‘Off’. This prevents the
clipboard from keeping other things that may interfere with SET-IT during
diagram/document generation or import.

Some drawings when they are imported into SET-IT have boxes that show up with just a
white box and no color to represent their class. Sometimes this may look like a box with
extreme gradients in the coloring, with washed out white at the top and blue at the bottom.
This appears to be a resource issue on the user's computer. Delete the diagram and try again.
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A “System Resources Exceeded” error may occur when generating lots of diagrams or
building a complex Layer 1 or Layer 0 diagram. Errors like this can lead to a catastrophic
failure in the SET-IT database. SET-IT will prohibit future work on that database until the
database is properly repaired. Once an error of this class is logged, any subsequent operation
on the database should be prohibited and the user so notified. Upon any subsequent
opening of the project the user will be notified that the database is corrupt and to choose a
different file.

SET-IT x

This file is corrupt and cannot be opened. If practical, revert
! to a backup file.

Repairing M5 Office may reduce the risk of future corruption.
Please contact the Help Desk for more information.

Notify the SET-IT Help Line if this occurs. You may have to use Task Manager to close SET-IT.
As the warning message says, you may be able to reduce the risk of future file corruption
issues by going to your system’s Control Panel and performing a Repair of your Microsoft
Office products, including Visio. Also, the usual caution to save your work and use the Export
feature to periodically save of your project files into a separate zip file applies.

Ctrl-drag copy does not work properly. Experienced Visio users may be accustomed to using
Ctrl-drag to quickly copy a group of graphical elements. In SET-IT, that can have unintended
consequences due to the need for SET-IT to maintain synchronization between the objects
on the diagram and the database at all times. Users should just be aware when trying to use
this feature.

Getting Started Using SET-IT

This section provides answers to basic questions like: What is SET-IT? What's in this version? How
should you get started? What do all the terms used in SET-IT mean? What should | be aware of when
| start SET-IT?

What Is SET-IT?

The Systems Engineering Tool for Intelligent Transportation (SET-IT) provides a single tool that
integrates drawing and database tools with ARC-IT. ARC-IT represents what was formerly known as
the National ITS Architecture merged with the content of the Connected Vehicle Reference
Implementation Architecture (CVRIA). Users can develop project architectures for pilots, test beds
and early deployments. This tool is based on Microsoft Visio for the drawings and Microsoft Access
for the underlying data definitions.
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The ARC-IT framework includes physical, functional, enterprise, and communications views for a wide
range of ITS and connected vehicle applications, including Safety, Mobility, and Environmental
applications as well as supporting services.

SET-IT users are encouraged to start by copying Service Package diagrams (by clicking Include) and
customizing them to meet their own project needs. This way users can take advantage of a common
set of drawings, objects, and interface definitions.

Considerations for This Version

This tool is provided as-is, with no implied warranty. While the development team will make every
effort to maintain compatibility between versions, it is possible that a future version will not be 100%
database compatible with this release. Please pardon the construction dust...

You can only run one copy of SET-IT on a machine at a time so if the installation script detects a
version of SET-IT on your machine it will provide you the option of uninstalling that older version
before installing the new version. Then, you can use the Convert feature to convert your older
projects to match the schema and features of this new version.

In this version you can create physical view, enterprise view, and communications view architecture
drawings using the same Visio template as ARC-IT.

SET-IT no longer supports Microsoft Visio 2010 — you must have 2013 or later and the version of
Visio needs to match the version of the other Office products on your PC.

You can select/copy any of the ARC-IT service packages to use as starting points for your project.
You can customize the physical object elements and flows descriptions. You can also generate
outputs in the form of diagrams or tables that can be used in tools such as Microsoft Word or Excel.

NOTE: You can create Enterprise View Layer 0 drawings after you have created a Physical
Layer 0. You can also use the Definitions grid to build a list of agreements based on the
relationships between stakeholders that perform various roles with respect to the elements in
the Physical View.

This version includes the ability to create a Concept of Operations (ConOps) document using either
an ISO Standard 29148 template, a template used as a reference implementation in connected
vehicle research projects, or a template used for Federal Highway Administration Model Systems
Engineering Documents.

SET-IT imports the Needs and Requirements from ARC-IT for the Service Packages (application); you
can include these needs and customize them for your project, or you can create a new set of needs
for your project. You can also define Scenarios for a Service Package and define Sequences as an
additional layer to the physical diagrams that will be used as part of the ConOps.

15
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This version supports the Communications View by providing customizable solutions. The
Communications View defines the layered sets of communications protocols that are required to
support communications among the system elements that participate in the connected vehicle
environment. SET-IT uses the templates and the information contained in the definitions tables that
map the communications protocol standards to the element/flow triples selected in the physical view
in order to generate the layered protocol diagrams for each interface.

This version includes a Sample Project that you can use in different ways — to see how a project is
constructed or even to use to jump-start your own project. The Sample Project shows a mix of
transportation and support Service Packages that many ITS and connected vehicle projects will need.
You can start with the sample project file and customize it by adding your own Service Packages and
drawings in addition to the Service Packages included in this sample project.

Steps for First-Time Users

This version includes a Sample Project that you can use to jump-start your own project. The Sample
Project shows a mix of transportation and support Service Packages that many ITS and connected
vehicle projects will need. You can start with the sample project file and customize it by adding your
own Service Packages and drawings in addition to the Service Packages included in this sample
project.

If this is your first time using this tool here are some practical steps to take to get started using the
tool. There are additional help topics for each of these steps.

1) From the Project tab, start by creating a New Project

2) From this point you can use the Service Packages button to select one of the ARC-IT
diagrams to include in your project. This will copy the physical diagrams as well as the needs
and enterprise content defined in ARC-IT.

3) Use the Search box at the bottom of the list to search for an ARC-IT service package that
includes a key word or phrase you are interested in.

4) If you want to start your own diagram, use the Diagrams button at the bottom of the left
menu to start the Diagrams then click the Diagram button at the top and fill in the
information to start a new diagram.

5) Use the diagrams tool bar and edit the Shape Properties of the objects and flows on the
diagram.

6) Use the stencil to drag new shapes (physical and functional objects) and lines (information
flows) onto the diagram.

a. Physical Objects: represent the major physical components of the transportation
environment.

i. Elements — are local/customized instances of the ARC-IT physical objects.

ii. Physical Objects are shown on the diagram shapes (see the bottom of the
Shape Properties window to see what Physical Object a shape represents) and
can be related to Elements using the Details button on the Shape Properties.

iii. Physical Objects can include one or more functional objects if they are
providing connected vehicle functionality.
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b. Functional Objects: define more specifically the functionality and interfaces that are
required to support a particular service package.

c. Information Flows: depict the exchange of information that occurs between Physical
Objects and Functional Objects.

7) Double-click on each object and create a list or inventory of local/project-specific elements
that represent the systems and device types that will be deployed or developed in your
project or region. Associate the Elements with one or more physical objects on your diagram.

8) While still on the Element Details window enter stakeholders for who owns and who
manages that element. These will be used later when you customize the Enterprise view and
when you output the Stakeholders and the Relationship reports. You can also select roles like
maintains for cases where one agency or company may be maintaining the components of a
center that is owned by another entity. You can also use the uses role to show a case where a
word like uses conveys more of the idea that a user is touching the controls of an interface
like on a piece of Traveler Support Equipment located in an airport or mall.

9) Click on Outputs from the toolbar and export tables to be used in other publications.

Those steps will give you a basic physical view of a project architecture. You can go further by
selecting the Enterprise View from the ribbon and customizing the stakeholders and their
relationships, initially based on ARC-IT, and then generate Communications view protocol drawings
for each interface that can be exported and included in your project documentation.

17
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SET-IT Terminology

SET-IT and ARC-IT upon which SET-IT is based use some terms that may be unfamiliar to many users.
Use this table and the ARC-IT website (www.arc-it.net) to learn more.

Application

Former term for a connected vehicle or ITS application from CVRIA describes the physical objects
and interfaces, communications, functions, and enterprise relationships needed to provide a certain
set of connected vehicle needs or requirements. See Service Package.

Architecture, Customized

A customized architecture is one in which element and information flow associations have been
modified on the Diagrams tab in SET-IT. The flow status or other characteristics may be changed or
the project association for a flow or element may be deselected.

Architecture, Uncustomized

An uncustomized architecture is one which has been built by including Service Packages from ARC-
IT, including the prior Connected Vehicle Reference Implementation Architecture (CVRIA), via the
“Service Packages” option on the Overview tab from the Home screen in SET-IT, but no changes to
element or information flow selections have been made, i.e., no tailoring of the architecture has been
done yet.

Center

Center is a term used in SET-IT and represents the primary Administration or Management
"Element”. This may often be a physical building (such as a Freeway Management Center) that
includes one or more physical objects such as traffic management or transportation information
functionality.

Communications Services

Communications services refers to the type of data being communicated between objects and can
be one of the following 3 values:

Interactive  Interactive communication services allow the user to exchange data with other
specified users or providers in real or near real time. Interactive communications
services support triples that request a service or information, send commands and
configuration information, coordinate resources, and any other exchanges between
a specific source and a specific destination. Interactive services are always
associated with unicast cardinality and may be either conversational or message-
based. Conversational implies the use of a two-way connection established before
information exchange begins and terminated when the exchange is completed.
Messaging, on the other hand, works more like e-mail being exchanged between
users. The messages are exchanged without establishing a dedicated path between
sender and receiver. Each message is addressed and placed on the network for
transmission, intermixed with messages from other users.
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Distribution Distribution communication services allow the user to send the same message to
multiple other users. Distribution services may be either broadcast or multicast
and may be used over wireline and/or wireless communication links. Broadcast
messages are those sent to all users while multicast messages are sent only to a
subset of users. Multicast differs from broadcast in its use of a designated address
for all users and user groups. Examples of broadcast information might include
current weather or road conditions, whereas multicast information might be
information sent to all drivers working for a specific company. A changing group
membership could be the set of users near a particular location or traveling to a
certain destination, for which unique information must be transmitted. Group
membership can also be established by prospective users through subscription to
particular topics or message content in publish-subscribe implementations of
distribution services like data distribution technologies.

Either A given triple and the message(s) it represents may be supported by either
Interactive or Distribution comm services, depending on implementation.
Exchanges that may be efficiently supported by interactive services in more limited
implementations may lend themselves to distribution comm services in larger
implementations with more potential sources and destinations for the same
information. This value is used for triples that are not exclusively interactive or
distributive, so the comm service choice is preserved for implementation as both
interaction-oriented and distribution-oriented communications solutions
alternatives are identified.

Communications Service Eligibility

In an ITS architecture, it is possible to show communications being routed through intermediaries
like a Data Distribution Service (DDS), a Remote Access Device (RAD), Wide Area Information
Dissemination Service (WAIDS), Roadside Communications Units (RCUs), or other ITS
Communications Elements (ICE), e.g. fiber backbones or other networking gear. Determining what
information flows are eligible for which type of communications provider is a matter of looking at
the type of Communications (or Comm) Service, the required latency, and other factors.

19

DDS eligibility — when the Comm Service is ‘Distribution’ and the Latency is low or higher, i.e,
not Ultra Low. In addition, the confidentiality and availability of the information should be
low or moderate.

ITS Communications Equipment — could be applied to almost any type of interface. In
particular the links it is used for include Center-to-Center, Center-to-Field, Field-to-Field,
Short Range Wireless, and Wide Area Wireless. It would be up to the deployer to know the
type of equipment they are considering whether it would make sense to show it on specific
interfaces. For example, you probably wouldn’t wire up your cars to a fiber backbone but you
might decide to show all your field devices connected through a municipal WiFi network.
Remote Access Devices — RADs are shown on human-machine-interfaces when you want to
show a user connecting into a center or support system using some equipment, e.g. a laptop
that is connected via a virtual private network (VPN) to the local traffic management center
so they can remotely monitor and control traffic systems.

Roadside Communications Units — RCUs provide wireless communications between roadside
infrastructure and nearby mobile devices. They are essentially a connected vehicle roadside
equipment (RSE) device without the applications so they serve as a communications bridge
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between the wired network and the wireless network. Communications eligible for this
service include Short Range Wireless (v2x), Wide Area Wireless (acting as a relay between
various parts of the network), and Field-to-Field for relay between field devices.

e Wide Area Information Disseminator System — WAIDS is used when the source is a Center or
Support system that is broadcasting information out over wide area wireless that are doing a
Distribution type Comm Service. Examples might include a satellite radio service or a
terrestrial based network like a municipal WiFi service.

RAD-IT uses these eligibility criteria to determine whether to show a certain type of Comm service or
a DDS option on flows on the Interfaces tab of your architecture. If you don't see a comm service as
an option for a flow it could be because of the way the comm element is defined or the information
that is being sent.

Coordination

In the Enterprise view, Coordination refers to the relationships that tie enterprise objects, or
stakeholders, together. Formal coordination between Enterprise Objects is shown by red lines on an
Enterprise Layer O diagram. This indicates that the parties involved enter into a formal agreement,
where the nature of the relationship is documented by license, specification or other document.
Informal coordination between Enterprise Objects is shown by blue lines on the Enterprise Layer 0
diagram. This indicates that the parties involved do not enter into any formal agreement, but
nonetheless have some understanding of how the other party will act, either in terms of actions
taken or data provided.

SET-IT will select relationships or points of coordination to include in the Coordination Report or on
a generated Enterprise Layer 0 drawing by looking at the service package as well as other potential
relationships that are defined among those same Enterprise Objects in other parts of ARC-IT.

Element

This is the basic building block of a local, regional or project architecture. It is the name used by the
stakeholders to describe an instance of one or more connected vehicle/ ITS physical objects. An
element is defined by the name that a user gives to an instance of the physical object (e.g.,
Caltrans/California Highway Patrol District 12 Traffic Management Center). [An element is also
assigned to one or more stakeholders.]

Field

Field, a type of ARC-IT physical object and used in SET-IT represents the intelligent infrastructure
distributed along the transportation network which performs surveillance, information provision,
traffic control functions and whose operation is governed by a center object. Some field objects such
as the Roadside Equipment (RSE) include the wireless communications to communicate directly with
mobile devices, e.g., vehicles with onboard connected vehicle equipment.
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Files

The definition of an architecture is saved in a set of files. A user’s architecture will be saved by SET-IT
in a set of files — a drawing file, a database, and a configuration file. Within these project files the user
may define zero to many Service Packages.

FIPS

Federal Information Processing Standard (FIPS) Publication 199, Standard for Security Categorization
of Federal Information and Information Systems, is used to characterize the flows of information into
and out of a device in terms of its requirements for Confidentiality, Integrity, and Availability (C-I1-A).
This can be used on any service package physical diagram by selecting a flow and bringing up Shape
Properties. From there you can select a check box to say "Using FIPS” and bring up the FIPS Details
form to select from Low, Medium, or High for each of the Confidentiality, Integrity, and Availability
settings and provide a rationale for your selection. Using this method is in lieu of using the
Encryption and Authenticability values in Shape Properties. ARC-IT used this approach for its service
packages and those are available in SET-IT to use as a starting point for your own projects.
NOTE: For flow lines on a diagram that have more than one flow name changing the FIPS basis
and/or values will change information for all selected triples on that line. If you want to change
FIPS information for individual triples, add another line to the drawing, assign the flow you want
to change to that line and change the FIPS settings from there.

Functional Objects

Functional Objects, formerly known as Application objects or Equipment Packages are the smaller
boxes within the physical objects on the drawings. They define the functionality that is required for
each physical object to support one or more ITS Service Packages. Deployment status of a given
Functional Object is indicated by its color; white (existing) light gray (included in project) and dark
gray (future).

Hyperlink

An automatic link or reference to another location or file, perhaps to another location on the
internet. In SET-IT you can create hyperlinks in order to add references or pointers to source material
located on other websites or in other documents. You can use SET-IT to generate hyperlinks for
Information Flows, Physical Objects, Functional Objects, and Resources that can be used as
references in your output documentation.

Interfaces, Information Flows

Information flows define direction-specific information flow between ARC-IT physical objects and
between elements of a Project Architecture — such as “road network conditions” from a traffic
management center to an emergency center. Forms the basis for the standardization of interfaces.

Interfaces, Interconnect

Communications paths that carry information between physical objects of ARC-IT and between
elements of a Project Architecture. P-Interconnects, or Physical Interconnects, appear on Layer 0 or 1
diagrams and contain all of the information flows between 2 physical objects.
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Interoperability

The ability of two or more systems or components to exchange information and to use the
information that has been exchanged.

Layers (Communications Diagrams)

Layers on a communications diagram refers to the abstract layers among communications protocols
or partitions of functionality that are needed to achieve interoperability. These layered diagrams, also
called protocol diagrams or profiles, show how each part of the communications ‘stack’ contributes
to overall communications. The Communications View in SET-IT is based on the Communications
View of ARC-IT. The layers and cross-cutting management and security planes of the ARC-IT
Communications Model are described below:

e ITS Application Entity: The ITS application entity standards specify the structure, meaning,
and exchange patterns of information between two end points.

o Facilities Layer: Facilities Layer Protocols define the rules and procedures for exchanging
data, for representing the bits and bytes of information content to be transferred (e.g.,
encoding), and provide mechanisms for opening, closing, and managing a dialogue between
ITS Applications. Sessions may be asynchronous as in paired requests and responses
(information exchanges), asynchronous as in an unsolicited publication of information, and
may require acknowledgement of receipt or not.

e TransNet Layer: TransNet (referring to the combination of Transport and Network) layer
protocols define the rules and procedures for exchanging application data between
endpoints as well as the routing, message disassembly/re-assembly and network
management functions.

e Access Layer: Access Layer protocols define the rules and procedures for exchanging data
between two adjacent devices over some communications media, as well as the signaling
protocols that are typically developed for specific communications media.

e Management Plane: Management standards define the rules and procedures for controlling
elements at all layers.

e Security Plane: The security plane identifies standards that specify policies and system-to-
system authentication, and encryption of data across one or more layers of the
communications stack.

See the Communications Viewpoint Specification page at the www.arc-it.net website for more
information.

The Communications View tools allow you to view the standards assigned to each layer by ARC-IT or
use the grid or diagram Shape Properties tool to assign standards to each layer, including the
Security Plane. Validation tools can be used to help you find places where you may have put a
security standard on a physical layer for internal communications or other inappropriate choices.

Each Communications View Diagram shows the information flow triple at the top and potential
communications protocols in a layered stack that may be used for deployment.
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Layers (Physical Diagrams)
One way to think of the physical view of a project is to think of it hierarchically where each layer in
the hierarchy helps understand different aspects of the project. The layers can be briefly described as
follows:
Layer 0 — high-level view showing all of the physical elements in a project and high-level
links or “physical interconnects”, also called "P-Interconnects”, to show which elements are
connected to each other and what type of communications may be required. There can be
one or more Layer 0 drawings for each project. SET-IT will generate the Layer O drawings
based on the Layer 2 drawings.
Layer 1 - adds the Functional objects that are inside each of the physical elements and uses
the same P-Interconnects as on Layer 0. There can be one or more Layer 1 drawings for each
project. SET-IT will generate the Layer 1 drawings based on the Layer 2 drawings.
Layer 2 - is based on each service package and includes all of the physical elements, the
functional objects, and information flows for a single service package (formerly application)
within the project. There will be as many Layer 2 diagrams as there are service packages for a
project. Typically, Layer 2 will be the starting point as SET-IT provides the tools to Include or
copy the ARC-IT service packages into your architecture.
Layer 3 - is a way to show the design details for a physical object. This lets you go ‘under the
covers' to show more detailed functionality and information exchanges between components
of a larger complex system.

Levels

The term 'levels’ refers to the relative level of decomposition in the physical view of the archticture.
The highest level object is the “ITS Object” and represents the highest sets of functionality that any
object in an ITS project can include, e.g.,, communications and security. Level 1 includes the generic
objects for each of the classes of physical objects, e.g. Center, Field, etc. Again, used to collect the
functions and interface common to objects of that class, e.g., maintenance, system support, etc. Most
of the Physical and functional objects as well as information flows that are shown in the ARC-IT
reference are typically at Level 2. These include the functions and interface that drive the services for
an ITS architecture. Level 3 is used to show the details inside a level 2 object. The first to use this
approach was the Cooperative ITS Certificate Management System (CCMS). On the ARC-IT website, it
has a tab called “Design Details” that shows the inner components that comprise the functionality for
security credentials. SET-IT now provides the capability for a user to create their own Level 3 objects
to support detailed design of the system objects in a project architecture.

Multi-Access Edge Computing or MEC

The term 'Multi-Access Edge Computing' or ‘'MEC’ previously known as mobile edge computing
represents computing devices that operate and are managed like a cloud server but are deployed at
the edge of a network (typically a cellular network, but it could be any network). While not in strict
proximity to the transportation network, these systems do benefit from vastly decreased distances to
the roadway compared to central systems, and so can provide lower latency than strictly backoffice
systems. In ARC-IT the MEC physical object serves as an alternative to the connected vehicle roadside
equipment (RSE) object.
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Need

A specific goal or problem that the system, Service Package, or project is intended to achieve or
solve. Sometimes referred to as a User Requirement as compared to a System Requirement.

Origin

See Region.

Personal

Personal, as a class of ARC-IT physical object and used in SET-IT, represents the equipment used by
travelers to access transportation services pre-trip and en route. This was formerly known as the
Traveler class. This includes equipment that are owned and operated by the traveler as well as
equipment that are owned by transportation and information providers.

Physical Interconnect

Also known as P-Interconnects, these are thought of as the high-level communications paths or links
that carry information between 2 physical objects on a Layer 0 or Layer 1 physical diagram. They
contain all of the information flows between 2 objects.

Physical Object

A physical object represents a system or device defined in the ARC-IT physical view, or a user defined
(locally defined) object. In SET-IT, each shape on a physical view drawing represents a physical object.
Physical objects are grouped into five classes: Center, Field, Personal, Support, and Vehicle. Examples
include Traffic Management Center (TMC), Vehicle Onboard Equipment (VOBE), and ITS Roadway
Equipment, corresponding to traffic operations centers, equipped automobiles, and legacy ITS field
equipment. Physical Objects are associated with Elements (local, customized versions of the physical
object).

Profile

A combination of standards that are each assigned to a data or communications protocol layer in
order to support interoperable communications. Together data and communications profiles make
up a communications solution. A data profile includes protocols at the ITS Application Information,
Application, Management and/or Security layers. A communications profile includes protocols at the
Application, Transport or Network (TransNet), Session, Presentation, Data Link, Physical,
Management and/or Security layers. Sometimes both profiles in a solution contribute to
Management or Security.

Project

A Project is a set of activities involving planning, development, integration and/or acquisition of
systems/ technologies to deliver one or more ITS Service Packages as defined in ARC-IT. A Project
typically has defined boundaries within the context of a Region.
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Project Architecture

This term defines the elements and information exchanges of a single project that may include more
than one Service Package / application.

Protocol Stack

An implementation of a communications suite or profile.

Readiness

An indication of the relative readiness of a communications solution for deployment. This applies to
communication solutions that are assigned to information flow triples. The values for readiness
shown on the SET-IT screens are calculated based on the issues or gaps that may exist for each of
the communications layers for a given information flow. The more issues or the more severe the
issues then the less ‘ready’ a solution is for deployment. A solution that has well defined standards
for each layer of the communications protocol stack, including data and the communications
profiles, as well as known and defined application specifications will be more ready for deployment
than a solution for a new interface that has no or very little standardization. The values or scores for
readiness are also aggregated for all of the flows in a given service package to give a sense of the
overall readiness of that service.

Region

A region is a geographical area spanning one or more jurisdictions; its boundaries are defined locally
and may or may not conform to existing political boundaries. A region could be a state or multiple
states, a metropolitan area, or multiple metropolitan areas, one or more Metropolitan Planning
Organizations (MPO), a corridor (e.g., I-95 corridor), counties, rural towns, or areas.

In SET-IT region may also refer to the region of the world over which a set of objects, flows, services,

etc., applies. SET-IT provides several selections to choose from: Australia (AU), Canada (CA), European
Union (EU), and the default, United States (US). Use the Project / Options screen to select or unselect
the regions or origins. This setting will affect the objects, flows, solutions, etc., that are shown on the

diagrams and tables.

Relationship

In the enterprise view, physical objects or elements from the physical view appear as resources in the
enterprise view. In addition to the Roles that enterprises objects play with respect to the physical
objects, enterprise objects can have relationships with each other. In ARC-IT and in SET-IT these
Relationships may include agreements or expectations.

Roles

Enterprises or stakeholders can have certain roles with their physical objects or elements which
requires them to interact in some way. For instance, enterprises like stakeholders have a relationship
with physical objects or elements in which one owns or manages an element.
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Scenario

In a Concept of Operations, a scenario is used to describe how the system will be operated under
various conditions. For example, incident management scenarios will include normal monitoring, the
sequence of events following an incident, and response to failure [e.g., sensors or communications].
In other service packages you might want to describe a ‘sunny day’ scenario and contrast that with
the activities that take place in a ‘rainy day’ scenario. These scenarios will describe the activities from
the viewpoint of each of the participants.

Sequence

A series of steps or events that happen as part of a scenario. This can be expressed as a sequence of
flows sent back and forth on a physical view diagram. Or simply ‘tagging’ the system elements in the
order in which they participate in the sequence.

Service Package

The physical objects and interfaces, communications, functions, and enterprise relationships needed
to provide a certain set of transportation needs or requirements. The service packages collect
together one or more “functional objects” that must work together to deliver a given transportation
service and the “information flows” that connect them and other important external systems/objects.
They identify the pieces of the physical view that are required to implement a particular service.

ARC-IT has eight types of service packages:
o Environmental

Mobility

Safety

Support

Convenience

Informational

Management

Regulatory

O 0O 0O 0O 0O O O

Including ARC-IT Service Packages into a SET-IT project file allows a user to have a starting point to
customize their own project's services.

Service Package Implementation or SPM

Many Service Packages include more than one way to provide a service. Service Package
Implementations (SPMs) reflect a subset of the physical and functional objects that participate in an
alternative implementation along with the information flows they exchange. The Service Package
Implementation diagrams will distinguish which components are fundamental, or necessary, to that
particular implementation from those that are optional or that have a “must have at least one” type
of relationship. The Service Package Implementation provides users a short cut to defining a
particular set of objects and interfaces for their project.
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Service Package Instance

A Service Package Instance is the local, customized version of an ITS application or service that you
have decided to include as part of your project. It can be based on a service package from ARC-IT or
one that you defined yourself. Each instance includes the physical and enterprise drawings as well as
the needs and requirements for that service package. Using service package instances allows
architectures to include more than one approach to doing certain activities like traffic signal priority
in a region with multiple jurisdictions.

Solution

A communications solution is the collection of standards and specifications that together satisfy the
interface. Implementing a given solution means implementing the protocols noted inside the
physical object that provides the ITS Application. In many cases there will be other devices in
between the endpoints (routers, gateway, etc.) that are not the subject of this model. The ARC-IT
Communications Model defines a communications solution as the combination of a data profile and
a communications profile. A data profile includes protocols at the ITS Information, Facilities,
Management and/or Security layers. A communications profile includes protocols at the TransNet,
Access, Management and/or Security layers. Sometimes both profiles in a solution contribute to
Management or Security. In SET-IT a triple is assigned to the solution with the highest level of
readiness that is based on the standards, profiles, solutions with the fewest or least severe gaps or
issues. The communications and data profiles reflect likely implementation choices and have been
developed and assigned, where applicable, to triples. Other choices might be made in specific
instances, which is why SET-IT provides the flexibility to manually adjust the assignment of solutions
to triples.

Stakeholder

A stakeholder defines an organization that owns, manages, or interacts in some way with the
elements in a project. When multiple stakeholders are involved, there are relationships between
them that appear on the Enterprise view of an architecture. Stakeholders can also be grouped
together for joint or combined roles.

Standards

Documented technical specifications sponsored by a Standards Development Organization (SDO) to
be used consistently as rules, guidelines, or definitions of characteristics for the interchange of data.
A broad array of transportation system standards and communications standards will be identified
on the communications diagrams.

Support

Support, a class of ARC-IT physical object and used in SET-IT, represents the computer systems
required to ‘support’ the transportation related services and applications. These may include security,
data warehousing, network administration, and system monitoring or management systems.
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System

A system is a collection of hardware, software, data, processes, and people that work together to
achieve a common goal (definition from the National Highway Institute’s System Engineering
Course). NOTE that "system” is a relative term since many different types of systems fit this definition.
To a sign manufacturer, a dynamic message sign is a “system”. To a state DOT, the same sign is only
a component of a larger Freeway Management System. In SET-IT, a Freeway Management Center
System may be a part of the overall surface transportation system for a region.

Terminal

Terminals are small, rounded rectangles with an abbreviation that appear on some ARC-IT or SET-IT
physical diagrams to represent another physical object on that same diagram.

Terminators

Terminators are physical objects that lie on the outside boundary of an architecture. These physical
objects represent the people, systems, and general environment that interface with the physical
objects known as subsystems that are inside the boundary of an architecture. The interfaces between
terminators and the physical objects and functions within ARC-IT are defined, but no functional
objects or functional requirements are allocated to them. The human operators, including drivers, are
shown as physical objects with an icon of a person in the corner of the box. Human operators are
also stakeholders so as you create and edit a Human Operator on the physical diagram you are
creating and editing an element and a stakeholder at the same time if you leave the stakeholder’s
name blank as you create the element.

Triple

Defined by three things: the source, destination, and the information flow between them. This “triple”
represents a particular instance of an information flow from ARC-IT. For example, the information
flow, “incident information”, goes between many ITS objects so the instance of incident management
that goes from the TMC to the Emergency Management Center would be a ‘triple’.

Vehicle

Vehicle, as a class of ARC-IT physical object and used in SET-IT, represents the general driver
information and safety systems applicable to all vehicle types. Four fleet vehicle subsystems (Transit,
Emergency, Commercial and Maintenance and Construction Vehicles) add ITS capabilities unique to
these special vehicle types.

Views

The Architecture Reference for Cooperative & Intelligent Transportation (ARC-IT) is defined in a
series of Views where each view provides a different perspective to understand the architecture and
to address certain stakeholder concerns.

= Enterprise: relationships between organizations

»  Functional: decomposition of system functions and their interactions (not covered in SET-IT)

* Physical: connections between physical objects and their functional objects

= Communications: layered communications protocols between physical objects
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Starting SET-IT

As you click to start SET-IT or double-click on a .setit file SET-IT will start and a 'splash’ screen will
indicate what version of SET-IT is starting.

SET-IT will verify that you have the right version of SET-IT for your version of Visio. It will warn you if
you are trying to run 32-bit SET-IT with 64-bit Visio or 64-bit SET-IT with 32-bit Visio.

Depending on your settings on the Options menu, SET-IT will also check to see if there are any
updates available from the ARC-IT website. You may see a notification in the bottom right corner of
the SET-IT window saying, either "SET-IT up to date” or "Update available!” It may also say “Version
check failed” if you are not connected to the internet or if the verification server is not available for
some reason. Use the Options menu to check manually.

NOTE: sometimes you may see a pop-up saying that it is, "Waiting for printer connection...”

Waiting for printer connection...

Please wait for printer connection or cancel connection.

This happens when your default printer is offline or the computer is in another location than the
default printer. Click “Cancel” — and you may have to do this multiple times — and the startup
sequence will finish. If you are concerned and need to print something you may need to go into the
Settings menu of your computer to verify that a printer is installed and the print queue is ready.

Read Me

A README file comes with each version of SET-IT and is available from several places:
- As a text box within the About screen that is part of the Project menu
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- As a text file that can be opened independently of running SET-IT. Click the Windows Start
button and scroll down to “I” for ITS Architecture and select the SET-IT Read Me file.
- ITS Architecture

RAD-IT

RAD-IT Help

RAD-IT Read Me

SET-IT

SET-IT Help

SET-IT Read Me

- From the ARC-IT website - https://www.arc-it.net/documents/tools/setitreadme.txt

Projects in SET-IT

This section describes the operations and steps to follow in order to create, save, and modify an ITS
project architecture using SET-IT.

Using the steps in this section you will see how to:

Create a project architecture

Open an existing project architecture

Convert an older project architecture from a previous version of SET-IT
Save a project architecture

Close a project architecture

Print the information about the project

Export or Zip Up the project’s files

Describe the project architecture

Import a project architecture from RAD-IT

Select Service Packages that are included in the project architecture

VVVVYVYYYVYYYVY

Other features of the Project Menu include:

Help menus — see the "Access Help" section

Sample Project — see the "Open a Sample Project” section

Options — see the "SET-IT Options” section

About - to see what version this copy is running and the Read Me text

Y

Y V V

Create a New Project

To create a new project using SET-IT:
1. Select Project tab at the top of the menu,
2. Click New.
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w

This will open the Create New Project, box

Enter the name of the new project in the Project Name text entry field

5. The Project Location field shows the default location where the new project file will be
stored. Click OK is the location shown is acceptable. To store the new project’s files in a
different location, click the Browse button and select the location desired.

6. Click OK.

&

§9-¢64H -~ Systems Engineering Tool for Intelligent Transportation - 0O X

Search ¥ o @

Diagrams

«

Definitions

31

| @ ser-m wp-to-date

.—5 Create New Project...

Project Name: || |
Project Location: |C:\SETIT_Files\ | Browse..
Project File: setit




SET-IT Help

Open an Existing Project
To open an existing SET-IT project:

1. Select Project on the top menu,

2. Select a Recent Project from the list on the right or,

3. Click Open,

4. On the browser box identify the location of the existing project to open the file,
5. Click OK.

Project / Open will look at the folder that you last used to open or save a project file. If you haven't
done that yet it will look at your Options settings in case you designated another default folder.
Otherwise, it will start at the default folder for your machine, usually “My Documents.”

Alternatively, you can open an existing project by using Windows Explorer to find the folder
containing the project files and double-clicking on the .setit file. This will launch SET-IT and open the
files for that project.

As the project is opened, SET-IT will ask if you would like to run a set of Validation reports on this
project. This may be a good idea if you weren't the one that developed it or you haven't worked with
it in a while. You can turn this option off using the Options menu.

SET-IT locks the files so you can’t have a conflict where one application writes data that the other
application is also editing. If you try to open a file that is already open, you will get a warning
message that the file is in use by another program and to close the other program and try again.

Converting from a Previous Version of SET-IT

If you open a file that was created using a previous version, you will be warned that the data will be
changed and will no longer be compatible with the previous version.

Upgrading or Converting allows you to preserve your prior work while taking advantage of the latest
ARC-IT definitions — new Physical Objects, new Service Packages, new Communications Profiles, etc.

Before converting such a project save a copy to use in case you need to open it again in the older
version.

SET-IT's conversion routines will then copy the project data into the latest data schema. Sometimes it
will find issues where things are no longer supported, or they are supported differently. When it tries
to map the components from the older architecture to match objects and flows of the new version
there may be cases where more than one option exists, e.g., an older service package may now be
represented as 2 service packages. In that case, SET-IT will default to choose the first service package.
If that happens it will let you know in case you want a different choice.

In ARC-IT version 9.0 the Parking Management System physical object was split into 2 objects — a

field-class Parking Area Equipment object and a center-class Parking Management Center. During
Conversion if there was a Parking Management System element it will be mapped to both the new
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physical objects. Afterward, you may decide that you need another element or that your element is
more related to one versus the other object and so you can adjust your mappings after conversion.

SET-IT will also align the characteristics of flows to match the ARC-IT definitions and characteristics.
That may mean creating user defined versions of those flows if they had been changed or edited by
the user in the previous version. After conversion you may notice multiple copies of some flows if
they had characteristics that differed from the ARC-IT base flows. You may want to keep the project
unique versions or go back and manually select the ARC-IT flow to get the current characteristics
from the reference architecture. It will be the one without a number on the end.

SET-IT changed how certain diagrams are defined so the conversion process will ask if you would like
to save the old diagrams as Deprecated Diagrams in a separate Visio file.

SET-IT

SET-IT is about to remove the deprecated Layer-1 diagrams
! from this project.

Do you want to archive/export those deprecated Layer-1

diagram(s} into a separate Visio drawing file?

Yes Mo

NOTE: You may get a pop-up asking about macros. The older SET-IT Visio drawing files were
stored with macros and you can choose either option since you won't be using them.

Service Package Instances and Diagram names will be reviewed by the conversion process. Earlier
versions of SET-IT allowed these to be called differently which sometimes caused confusion later.
SET-IT will give the user the option to either:

» Update the Service Package Instance name to match the name used on the Diagram

» Update the Diagram name to match the name of the Service Package Instance

» Do Nothing — use what is shown for each of the names

=] Conversion- Diagram Names O *

The following diagram names and Service Package Instance names are inconsistent.
Please review the list below and make changes if required.

5P Instance Name Diagram Mame Action

Core Authorization (Copy 1) Core Authorization Update Diagram Mame per SF Instance Name

Data Distribution (Copy 1) Field Situation Data Distribution Do not copy; Use what is shown on this row for name

(Object Registration and Discovery (Copy 1) Object Registration and Discovery Update Diagram Name per SF Instance Mame

Data Distribution (Copy 1) Traveler Situation Data Distribution Do not copy; Use what is shown on this row for name
} | Security and Credentials Management (Copy 1) Security and Credentials Management

Do not copy; Use what is shown on this row for names
Update Diagram Name per SP Instance Mame

The default will be to use the Diagram Name
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For projects being converted to version 9.4, ST10 Low Emission Zone Management is now split into 2
separate service packages: ST10 Low Emission Zone Management and ST11 Low Emission Zone Fee
Collection. Conversion will determine if it needs to be included your project.

Diagram Verification checks are run during Conversion which may result in some of your diagrams
being ‘demoted’ from Complete to Partial if any of the current rules are not satisfied. It will note that
in the Conversion report at the end. Run the Diagram Verification test yourself after conversion to
see what needs to be fixed on any of your diagrams.

Any aliases created or customized will be carried forward after conversion, even if a default alias in
ARC-IT may be different than the alias you had defined.

SET-IT will also convert the Communications view content. Previous versions of SET-IT had
communications template drawings which will no longer be in the right format so the conversion
process will ask if you would like to save the old diagrams as Deprecated Communications Diagrams
in Visio format.

NOTE: Converting from older files may lead to situations where there were 2 of something in
the older architecture and now there are 5 of that same thing. The Conversion routines will
not be able to sort out how to convert those cases. An example is the 2015 version of the
Security Credentials Management System (SCMS) which had 2 functional objects. In the
current version of ARC-IT that same physical object now has 5 functional objects. Conversion
will not be able to know how to convert those functional objects so it will show the 2 as
deprecated on the converted diagram. You will need to go through and manually edit your
diagram to make sure the current functional objects are shown.
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S Conversion- Functional Objects Replacement

More than one substitute is available for the following Functional Objects.
You can ovemide the default selection in the table below:

| Old Functional Object New Functional Object

P : Parking Management "w| Parking Area Management
Parking Management Parking Management
Center Trust Management ITS Securty Support
Vehicle Trust Management | ITS Security Support
Personal Trust Management ITS Security Support

| RSE Trust Management | ITS Security Support

[ ok ]

Information flows that were routed through an ITS Communications Equipment element they should
be converted to use the “via” communications element in the current version; however, you may find
that it needs to be manually reselected in Shape Properties after import.

Concept of Operations (ConOps) Templates are customizable. The Conversion process will look to

see if you had customized the template using the previous version. To avoid any loss of your
customized data, SET-IT will save an archived version of your old ConOps Template.
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ConOps templates Conversion

ConOps (Ref Implementation) Template.dot has been
customized with previous version of SET-IT and is no longer
supported. This file will be archived in project folder.
ConOps (ISO 29148) Template.dot has been customized with
previous version of SET-IT and is no longer supported. This
file will be archived in project folder.

ConOps (Model Document) Template.dot has been
customized with previous version of SET-IT and is no longer
supported. This file will be archived in project folder.

In other situations, the ConOps template itself may have changed as SET-IT has evolved. An example
is the case in version 8.2.75 where the old IEEE 1362 based template was updated to match the
current industry standard, I1SO 29148.

In either case, you will want to check your ConOps at the end of the conversion process to see that it
has your customizations. In the case where SET-IT archived your template to make room for the new
template you will need to open both files and copy your customizations into the new template’s
structure. Use SET-IT / Output / Document / ConOps and click Edit Template for the new template
and open your old template in a separate window using Word. Then move your customizations over
and save the new template file. Now you should be able to regenerate your ConOps using the new
format and new version of SET-IT but retaining your customizations.

You can watch the progress of Conversion displayed in the Convert Manager window. At the end of

the process, you can click Save Report if you want to review the warnings and messages for the parts
of the conversion process where changes had to be made to your data.
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S Convert Manager

Steps

Report

Copy Project Data

Convert User Diagrams

Upgrade Document Templates
B--@ Process Document Templates
i : Replace Templates
@ Finalize Upgrade

..
..

System

Equipment

Information System

Security Credentials Management System -
Security Credentials Management System -
Security Credentials Management System -

Security Credentials Management System -
Security Credentials Management System -
Security Credentials Management System -
Security Credentials Management System -
Security Credentials Management System -
Security Credentials Management System -
Management Center

Security Credentials Management System -

> securty credential revocations -» MC Freeway Management Center
> securty credential revocations -» MCDOT CV Roadside Equipment
= securty credential revocations -> MCOPW GARLIC Information

> securty credentials -» Equipped Vehicles

= secunity credentials -> MC Freeway Management Center

= securty credentials -> MCDOT CV Roadside Equipment

> secunty credentials -> MCDPW GARLIC Information System

> security policy and netwaorking information -> Equipped Vehicles
> secunity policy and networking information -> MC Freeway

> securty policy and networking information -> MCDOT CV Roadside

Security Credentials Management System -> security policy and networking information -> MCDPW GARLIC

Refreshed the tightly constrained PObjects/Elements.

Changed the Completion Status from Unknown to Started for the following diagrams:
Enterprise Layer-0: Comprehensive Relationships

Time Elapsed:00:01:30

Finalize Upgrade Save Report
|

Conversion Completed.

| Close

You may see #s added to some information flow names. That happens when SET-IT Conversion sees

a flow name that is the same as an ARC-IT flow name but some characteristic — either a source,
destination, or some other characteristic — is different than in ARC-IT.

You are given the option to save this report for later — that's probably a good idea the first time you
are converting to a newer version to make sure there are no surprises.

Next is an information screen directing you to see Help (this resource) for more information:

:5 Conversicn Help

The conversion process has created the equivalent
af your old file, but there is mare you can do to take
full advantage of the latest architecture definition.

Consult Help for mare information QK

At this point, SET-IT will tell you that the Upgrade or Conversion is complete but that it needs to
synchronize the data on the diagrams with the data in the database. Depending on the size of the
project and, especially, how many diagrams there are this step could take a while.
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SET-IT Project Upgrade

Tasks

@ Create Mew Project

@ Copy Project Data

@ Convert User Diagrams
o FTIEELIAE SET-IT is Working... X

Upgrade completed. SET-IT will now save your Synchronizing 36 diagrams to match the database..

diagrams and synchronize your diagrams and
definitions. 9 diagram(s) synchronized

.
Approximately 34 seconds remaining
I

During conversion Sync will look at the various information flow combinations. Architectures
developed in previous versions may have had flows developed around the Element Triples — the
source and destination elements and the flow name. However, conversion may have increased the
number of physical objects that element was assigned to. The sync process now needs to determine
which combination of physical objects to use for that triple. You may see a screen like the Element
Flow Triples Review form below for complicated triple combinations.

You are directed to look through the list and double-click the combinations you don't want to see in
your converted/synchronized architecture. Once you double-click a row it will show up as red to
indicate that it will be removed from the database when you click ‘Apply’.

S Element Flow Triples Review

Review the following Blement-Flow Triples and select the extra PObjects that you want to be removed
by double clicking the node

Center - Center Perzonnel
=8 MC Freeway Operators -> center operator input2 -> MC Freeway Management Center (BASIL/PINCH)

* Rows with light-blue background color are Read-Only Auto Select
* Rows with red background color are selected and will be deleted
Select Al Deselect Al Apply
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The Auto Select button will choose the combinations that are least likely — flows to or from the ITS
Object or the generic ‘Center’ object, for instance. This will likely be a good thing to do, particularly
for large complex architectures. Then you can review the red lines that were autoselected and use
double-click the individual combinations further. There are also Select All and a Deselect All buttons
if that helps.

When you done deciding which combinations to remove, click the Apply button. You will be asked if
you are sure.

Warning

| Selected rows [highlighted in Red) will be deleted. Are you
J sure you want to continue?

Yes Mo

If there are no more triples with multiple physical object mappings, then the form will automatically
close.

If there are still triples with multiple physical object mappings, then the form will remain open to
show the remaining triples to be addressed. You can decide to address them now or you can simply
‘X" out of the form and work on this later.

You will also be able to use this form as part of your review process from the Review menubar. Once
complete you should save this project. You are now ready to use SET-IT with the latest ARC-IT
definitions.

Save a Project

SET-IT is capable of saving changes made to a project. Projects include multiple files within a folder.
Modified diagrams can be saved to the project folder. You can set a directory to be your default
directory for SET-IT projects files folders.

There are two ways to Save a project.
Click the Save icon on the top ribbon,
OR
1. Select Project on the top menu,
2. Select Save from the pull-down menu,
3. Click OK.

You can also Save the file with a different name:

1. Select Save as from the pull-down menu,
2. On the Save as box identify the new project name and project location,
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3. Click OK.

NOTE: SET-IT is designed to work in a Microsoft Windows environment and there are certain

characters that you can't use in a filename and those are:
\/:i*?7" <>

If you try to use one of those characters in a filename or folder name, you will most likely get an
error message that says something about invalid path or filename. If that happens just try again
without those special characters.

File Notes

SET-IT saves the information about a project in multiple files — a database, several Visio files, several
Word documents, a text file for the log, and a small file with a .setit extension. The.setit file lets you
double-click on it to start SET-IT and open that project. It also contains summary information about
when the project was created.

Read-Only Files

When you open a project the database file is set to Read-Only to prevent you from accidentally
opening another copy of the project and writing over data being edited on screen.

You may find yourself in a situation where you forgot your file was already open and try to open it
again. You may see a message like this:
File In Use X

f The action can't be completed because the file is open in SET-IT

Close the file and try again.

DBProject170526101630

Type: SAD File

Size: 16.8 MB

Date modified: 5/23/2017 8:34 AM

. Try Again . Cancel

If so, just click Cancel and go to the window currently running and close that copy of SET-IT with that
file in use and then click ‘Try Again.’

Language Support:

SET-IT will work on computers that have different language settings. Note that this feature has not
been exhaustively tested or verified.

AutoBackup

Another project management feature is called AutoBackup. You can enable this to periodically make
a backup of your project's files. This has the effect of making a copy of your project’s files that you
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may need if there is a problem and you need to start over from a certain point. For example, if you
mistakenly made the wrong changes to a project and had already done a Save. This will let you go
back to your last backup and restart your work.

See the Options section for more information.

Save your work often.

Data is only saved when you choose the “Save” or “Save As..." options (or when you exit the file and
save). All work you do between saves is put into a temporary file". As you work this temporary file
grows in size. If you wait too long to exit and save, this file can grow so large you may not be able to
save it.

In order to actually shrink the size of the temporary file while working with large architectures, you
must exit periodically from the file, or from SET-IT. Saving the architecture places new work in the
original user file in compressed format, but the temporary file remains at the same size and keeps
growing. To shrink the temporary file, the database file must be closed.

SET-IT Crashed and | Forgot to Save!

If the tool should fail with unsaved data, you may be able to partially recover. Look for the temporary
file in the Windows “temp” directory (e.g., C:\Users\<logon id>\AppData\Local\Temp\ITS
Architecture\SET-IT). Copy .sad file to your project folder and change the file name to be the same as
your project name and then try opening the project with SET-IT.

A utility in the SET-IT Options Menu item provides a way to find and recover these temporary files.
Click on File and Options. From there click Advanced.
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& SET-IT Options X

Advanced

id| EventLog

m Import (RAD-IT)

eam Advanced
-

% AutoBackup

Advanced Options for working with SET-IT

Temp Folder

SETHIT creates temporary files under the following folder for it's own temporary use. SET-IT should delete all its temporary
files when it closes, but for various reasons it doesnt always happen ffor example. if the program crashes.
it never gets to do this).

You can clean out anything left there that is not being used at the moment by pressing
the Clear' button, but please note those files could potentially be used to recover some
of the unsaved changes from prior to the crash.

Path C:\Users\dbinkley\AppData\Local\Temp\ITS Architecture\SET-IT\
Size: 178 MB Export Clear
Database Access Options

SET-IT uses database access technologies that include system options that can impact
SET-IT's ability to support complex database operations in some scenarios. Change these
options only if you are encountering system emors (e.g., system resource errors or file lock
errors) while using SET-IT.

[ Increase Maximum File Locks

SET-IT Update

You're up to date

Last checked: 4/23/2026, 11:43:50 AM @ Show on main window

Check for updates @ Check for updates at startup

If you need to find a temporary file in order to restore it click “Path” and it will open the system file
folder that contains the temporary files.

| I & = | SET-IT

» U & cut

W= Copy path
Pinto Quick Copy Paste
access

Home Share View

[#] Paste shorteut

Clipboard

# Quick access
[ Desktop

[%] Documents
& Downloads

[&] Pictures

1 > UserName » AppData > Local » Temp » ITSArchitecture » SET-IT

x I Ty New item ~ \ﬂ il open - FHselectan
7] Easy access - Edit Select none
Copy Delete Rename New Properties .
to ~ foider - @History G5 invert selection
Organize New Open Select

=

A Name Date modified Type Size
1" DBProject190507063252 S7/2019633PM  Microsoft Access .. 0KB
[ DBProject190507063252 5/7/2 PM  SADFile 22,944 KB
d DrawingsPhysical190507063307.svd 1/ 5PM SVD File 3,242 KB

% % % %

From this folder you can copy the temporary copy of the .sad file and re-open it in SET-IT. You may
not be able to recover all of your data but in most cases most of your data will be preserved here.

Other Uses of the Temp Folder Window:

Clear — One quick way to reduce the size of the temporary files is to click the “Clear” button. That will
instantly erase any but the file currently being used by SET-IT.

Export — Sometimes you may encounter a situation in which you need the help of the SET-IT support
team to fix your file or to find out what is wrong with SET-IT. For some situations they may ask you to
send them your temp files so they can help isolate the problem and debug any errors in the data or
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software. In this situation, click Export to create a zip file of the temporary SET-IT files that you can
email to the team.

Close a Project

1. Select Project on the top menu,

2. Select Close from the pull-down menu,

3. If there are pending changes you will be prompted if you want to save or not. Click OK. Or
go back up and say you want to save your changes.

Print a Project

1. From an open Diagram select Print from the Project menu,
2. Select the Printer to use, and use the Print dialog box options or Properties button to change
the settings before clicking OK.

Use the Outputs menu for many choices to create outputs of the diagrams and tables.

Export / Zip Up the Project Files

SET-IT saves the information about a project in multiple files — a database, several Visio files, several
Word documents, a text file for the log, and a small file with a .setit extension.

-

Project

@
5
2
&

Recent Documents
MNew
V21 Safety Initiative Project.setit

Open
Save
Save As
Export
Save project folder as a compressed zip file

Cloze

Print

TLOZLT LD

If you want to share your project with someone else, you have to share all the files in that directory.
SET-IT provides a utility to let you Export the project and all of its files in one compressed zip file.
Clicking Project then Export will open a File Save dialog window asking you to identify the folder and

the filename to call this zip file. Enter a new unique name, something different than the name of the
project folder so it will be able to create a new file.
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SET-IT will take all the files in the project folder and create a compressed zip file that is compatible
with most file compression programs, including Microsoft Windows, PKZip, 7Zip, etc.

You can email or share the zip file with another user. They can then expand the folder and open the
.setit file to launch SET-IT and see the same things you had on your system.

This Export or Zip capability also provides a useful to archive versions of your project files to
maintain a record of changes at various milestones during project development.

Access Help
Selecting Help from the Project menu gives you access to this file. You can also click on the question
mark icon (9) located on the upper right corner of the screen.

Describe the Project

To display a high-level summary of your project, click ‘Overview’ in the navigation pane on the left
side of the screen.

59 - d = SET-IT - C:\SETIT_Files\Tomato'\ Tomato.setit - 0 X
Review  Output Search ¥ | &
vE (tg)

T o= & &
Diagram Enterprise Physical Comm
- Item =
New Views
Overview Project Information
Name: |TOMATO |
Project Description: | TOMATO will provide regional traveler information of a general nature to tourists and d to residents and businesses. This service wil
synthesize map and route descriptions, real-time traffic data, static and dynamic transit infc parking availabiity, event schedules, and other relevant
e e items into traveler information products that wil be provided to travelers through multiple mechanisms, Tfevmnlbebdtwqow county, state, and
9 federal funds, but will be transferred to a public-private arrangement still under definition for long-term operation.
Change Log
Notes
StartDate: | 4/18/2024 B | End Date: @-]
hical Scope: | Throughout Marinara County
4 Service 5cope! | primarily, Advanced Traveler Information Services (ATIS)
Developer: |Butch R Block (K&C) | Mantainer: Wil N Able (MCTPE) |
s [
Version: [9.2 ] Updated: | 9/ 7/2023 @]
23] Procurement and Resources
) RAD-IT Fle: marinara 2024 (Click to Disconnect) RAD-IT Project: | TOMATO v -m
= Architecture: |Marinara County ] il
3 Diagrams = —
Note:

| @ seT1T up-to-date
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The first time a new project is created Name field will contain the name you entered on the dialog
box when you started the project and everything else will be blank. The fields on the Project
Information screen provides place to record a description of the project. The most direct output for
this is the Project Information report, however details such as the Project Name (entered in the Name
field) are also used to automatically populate the ConOps document with information.

Project Information

The Start and End date boxes let you establish the start date and end date for your project. Clicking
the pull-down will bring up a calendar allowing you to select the year, month, and day for the start
and end of your project.

The Geographical Scope and Service Scope fields are useful for letting project stakeholders know the
extent of the project, e.g., the size of the region(s) involved in the project and the nature of the
services/functions being developed, respectively.

The Developer and Maintainer fields can be used to show the individual or organization that created
the project architecture and the individual or organization responsible for maintaining it. The Date
field is used to set the date the current version of the architecture as represented in this Project was
created or updated.

The initials can be up to 5 characters and are used on the title block of the drawings as they are
updated.

The Version block is a text block. Some users want numbers but some use character strings to
identify the version, e.g., 2.7a.

The date fields are pull-downs with a calendar feature to help you pick start and end dates for the
project and the date when this SET-IT file was created and/or updated.

Additional Information on the Overview Screen

"uo,n

There is a "+" symbol just below the Version number that allows you to expand the screen to add
additional project information: Procurement Strategy and Operations Resources. Both of which are to
support items required in United States Code of Federal Regulations (CFR) 940 and the Federal
Transit Administration (FTA) Policy on ITS Architecture and Standards. CFR940.11 on Project
Implementation requires systems engineering analysis to include procurement options and
Procedures and resources necessary for operations and management of the system. This allows the
project to say how they intend to carry out this part of the project.

Click the “+" symbol on the screen and the screen will expand to show 3 additional fields.
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El Procurement and Resources

.| Marinara County Department of Transportation (MCDOT) will pursue & design-build approach for the procurement of the consultant team to develop
Procurement Strategy: | the new materials. A separate low-bid contract may be used, pending state approval, to procure installation services for the actual field devices.

i MCDOT will manage the new V21 Safety devices and the applications as part of the existing BASIL/PINCH traffic operations center. At this time,
Operations Resources! | bzead'on the early analysis, there is no need for additional resources though some additional training may be required for the staff.

. i In addition to the Vehide to Infrastructure services the original architects researched other options induding a more traditional set of traveler
Alternatives Considered: | information services. This V21 initiative will be able to provide more accurate sources of information and direct more relevant |

Procurement Strategy may indicate what types of contacting or options that were explored before
deciding on the approach to be taken on this particular project. There may be more facets to
procurement down the road since the right procurement option might be different for different parts
of the project. For example, you may be procuring off-the-shelf field devices with a low-bid contract
but using experience-based consultant services to create a modest extension to the center control
software. One could cover how each part of the project will be procured on the overview form.

Operations Resources briefly describes changes in the staffing, training, tools, or hours of operation
in order for the systems modified or created in this project to work. This should also reference the
Procedures that will need to be in place or revised in order for the operators of the project’s systems
to deliver the expected results. There may be multiple sets of procedures. For instance, different
stakeholders with different roles and responsibilities, working for different agencies, would likely
need different procedures and resources to meet their particular duties.

Alternatives Considered provides a field to describe any analysis of alternative system configurations
and technology options that were explored as part of the development of the system architecture.

NOTE: One issue that has reoccurred on a sporadic basis is the wiping out of data entered
on the Project screen from the Overview menu. This sometimes occurs with a new
architecture and when the user has filled-in data for the cells on the Project Overview screen
and then goes to another table or menu area. You may notice that your typing has been
wiped out. To avoid disruption please do a SAVE before you leave the Project Overview
screen.

The Region field allows you to identify the region that this project is taken from, also a requirement
of United States Code of Federal Regulations (CFR) 940.11. If you import the project from RAD-IT, it
will automatically populate this field if that information is in the RAD-IT file, or you can type it
directly.

Importing a Project from RAD-IT

SET-IT can also import projects from RAD-IT — the Regional Architecture Development for Intelligent
Transportation (RAD-IT) tool. In General Terms, RAD-IT:

o Guides users through the design of a Regional or Project Architecture, identifying and

extracting the required portions of ARC-IT.
o Assists in local mapping and tailoring to a region’s needs.
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o Helps the user with potential conflict resolution between Regional and Project
Architectures.

o Provides a "jumpstart” toward architecture development and consistency with the
National Architecture.

o Is a standalone application, also available at www.arc-it.net.

Regional and Project ITS Architectures

A regional ITS architecture defines the elements and information exchanges of the many ITS projects
existing or planned within a region. It should be a comprehensive organization of the region’s ITS. A
region is a geographical area spanning one or more jurisdictions; its boundaries are defined locally
and they may or may not conform to existing political boundaries. It could be a state or multiple
states, a metropolitan area, or multiple metropolitan areas, one MPO or multiple MPQO's, a corridor
(e.g., 1-95 corridor), counties, rural towns, or areas. Once a region has a regional architecture they can
begin to identify projects to implement the vision of ITS in that region.

A RAD-IT file can include 1 regional architecture and many project architectures. A project
architecture in RAD-IT can be a subset of the regional architecture and defines the elements and
information exchanges of a single ITS project.

Steps to Import a RAD-IT Project

Importing a project from RAD-IT will import that information into your currently open project in SET-
IT. If you already have information populated, including descriptive text, service packages,
customized elements, etc. then the Import will add to and in some cases replace what you currently
have. If that is not what you want to do, then close the current project and start a new SET-IT project
to use for importing from RAD-IT.

Use the link on the bottom of the Project Overview screen to identify the location of the RAD-IT file
that contains the regional architecture.

If the file is open in RAD-IT you will get a pop-up message saying, "The selected file appears to
already be open in another application. Please close the other application so SET-IT has exclusive
access to the file." If this happens, you can simply go close (and probably Save) your RAD-IT
application and then try again to select that file here in SET-IT.

Once you have found and selected the RAD-IT file use the pull-down to select the project
architecture from that file that you wish to import. That will then automatically populate the RAD-IT
Region field with the name of the Regional Architecture in that .radit file. Alternatively, you can
manually enter the name of the regional architecture if you are not yet ready to import the project
architecture from that file. As soon as the project is selected it will overwrite the Regional
Architecture field with whatever is in the .radit file.

You can also add a Note to describe that project and how it may be applied in SET-IT.
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RAD-IT File:  marinara (Click to Disconnect) RAD-IT Project: v Import
_ - MCDOT Saucelito Traffic Coordination
RAD-IT Regian: ||"'1ar"'1ara County MCDOT Traffic Monitoring Expansion Project
MCDOT V2T Safety Initiative

MNote:

NOTE: This tool will only let you import Project architectures defined in RAD-IT of a similar
version. You will not be able to import an entire regional architecture or from an older
architecture file. Go to RAD-IT and create a project and make sure it's converted to the most

current level.
NOTE: Save and close the RAD-IT file before starting to import it into SET-IT.

After identifying the RAD-IT file and the project in that file, click the Import button and the process

will start.
1. Status — first step is to align the status values if they were different. For instance, if something

was called Planned in RAD-IT it will become Project by default but you can use the pull-down
to change it. Then click Continue.

S RAD-IT Import = O X
Imported Status Will Become
» Planned j Project
Existing
Future
Not Applicable
The status values in the two files dont match. Change the mappings above if desired. Skip
Click Continue to proceed to the next Import steps.
| Close

NOTE: Not Applicable cannot be used to translate an imported status.

2. Project Overview — the next step is to show how the Project Overview attributes will be
imported from the RAD-IT file. You can select one or more fields to import. Click Continue.
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S RAD-IT Import

Attribute Action
» | FProect Hame
e

T

Project Maintai
(e ———
,FwﬂWEPmﬁ
ﬁ%ﬁ&:ﬂ,

7
3

HERERRERE 2

Click Continue to proceed to the next Import steps. i

Close

Applicable Regions — any regions that are different than what is already in SET-IT will be
shown in order to be imported. Click Continue.

Stakeholders — next, the system will display a list of the stakeholders that are going to be
imported from the RAD-IT file. This list may include stakeholders indirectly associated with an
element of the architecture (e.g., members of a group that “own” a TMC, etc.), in addition to
stakeholders explicitly included on the RAD-IT Stakeholders Tab. Click Continue.

Physical Objects — next, the user defined unique physical objects that are part of the RAD-IT
file will be shown. Click Continue or Skip. Clicking “Skip” will mean that any user defined
physical objects that were in the RAD-IT file will not be imported but the rest of the import
process will continue.

Functional Objects — next, the user defined unique functional objects that are part of the
RAD-IT file will be shown. Click Continue or Skip. Clicking “Skip” will mean that any user
defined functional objects that were in the RAD-IT file will not be imported but the rest of the
import process will continue.

Elements — as shown below, the next step is to show the list of Elements to be imported. In
some cases, it says “Add” and in some cases it says Add (Element is connected to project’s
interfaces). Import takes an expansive view of what to import to make sure the SET-IT project
has enough to work with. Click Continue.



SET-IT Help

50

5 RAD-IT Import - O *

I

o Eemeatsimpor
Elements Action

p Equipped Vehices Add
MC Freeway Management Center  Add
MC Transportation Communicaions Add
MCDOT CVRoadside Equipment Add
MCDOT Detectors Add
MCDPW GARLIC Information Syste Add
MDCOT Dynamic Message Signs | Add
Security Credentials Management S Add

Digital Map System Add (Elementis connected to project's interfaces)
PASTA Equipped Bus Fleet Add (Elementis connected to project's interfaces)
Traveler Information Devices Add (Elementis connected to project's interfaces)
| Continue | | Skip

Click Continue to proceed to the next Import steps.

8. Service Packages Now SET-IT lists the service packages to be included. A new Service
Package diagram will be created for each Service Packages to be included in the new SET-IT
project file. Click Continue.

e This step will take longer because SET-IT is importing diagrams for each service
package to match what was in the RAD-IT file and then synchronizing the diagram to
the database information imported from RAD-IT.

e You may get a screen regarding shapes that weren't included on a RAD-IT service
package diagrams. Regional Architectures may not include an element for every
possible physical object that is shown on an ARC-IT service package diagram. As a
project for that region is then imported into SET-IT you can decide what to do. Either,

i. Click Yes to remove those shapes that are not applicable to the project, or

ii. Click No and let SET-IT build the diagram normally (which may show you
additional opportunities for systems and devices you may want to include in
your project).
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9.

10.

B RAD-IT Import - [m] >
sp SP Name Action
[ =) Connected Vehicle System Monitor | Add SPInstance
SUo4 Map Managementwith Connected Veh Add SPInstance
Suos Security and Credentials Management Add SPInstance
SU10 Field Maintenance Add SPInstance
TIOT In-\ehicle Signage
VE05 Curve Speed Warning /% Delete 'Not Applicable’ objects x
VS08 QueueWarning
V309 Reduced Speed Zone | Theimported SP diagrams might include objects with ‘Not Applicable’

status, Do you want SET-IT to remove those objects?

] Remember my choice and don't ask me again

Click Continue to proceed to the next Impaort steps LoTie e

Refreshing Status values of PObject-How triples Synchronizing diagram 8/8 Close

NOTE: This part of the process may take a while depending on how many service
packages are to be imported.

NOTE: Some have seen a Clipboard error while the service package diagrams are being
imported. If you get a Clipboard In Use error in the middle of that process then it will
give you the option to skip that diagram. It may be best to exit SET-IT, close any other
programs running, and start SET-IT again to make sure the right diagrams and database
definitions are imported together. One other workaround is to go into the Windows
Settings for the Clipboard and make sure the Clipboard History setting is ‘Off'. This
prevents the clipboard from keeping other things that may interfere with SET-IT during
diagram/document generation or import.

NOTE: The Diagram Clean-Up tool can help put back shapes that were deleted or that
are no longer necessary.

Flows Import — the next step will be a list of user-defined or project-unique information flows
from the RAD-IT file that are to be imported. Click Continue or Skip. Select “Skip” if you will
not need to use those user defined flows in your project. If an Alias was defined and/or
applied in RAD-IT then that will also be imported and noted on this screen.

Interfaces Import — this step will list any interfaces that need to be imported that are not
already on one of the service package diagrams.

You may see a pop-up window (dialog box) informing you that some of the flows are not on
any diagrams. Use this information that will be saved in the Import Report that you can open
or save in Word or Excel at this end of this process to edit your diagrams so you can put
them onto the appropriate diagram.
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11.

12.

13.

14.

15.
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E RAD-IT Impert —

Source Flow Destination Action
P MCDPW GARLIC Information System |regional road closure information TOMATO Regional Traveler Informalio Add Element Triple
PASTABus Operations Center transitand fare schedules TOMATO Regional Traveler Informaio Add Element Triple
SET-IT *

SET-IT was unable to find a diagram for at least one of the
| imported interfaces (Information flow triples). Please save the
: import report and use it to assign those interfaces to a Service
Package diagram.

Communications — this step is actually several steps that will list the communications issues,
standards development organizations (SDOs), standards, profiles, and solutions to be
imported that were created/defined in the RAD-IT file.

Needs — this step will list the Need Areas then Needs to be imported that are not already
included in the Service Packages imported in step 7 above. If a Need Area was in the RAD-IT
project but did not have a corresponding Service Package in RAD-IT, then it will not be
imported. You will see this in the Import Results report at the end.

Requirements — this step will first show any Requirements Sources and then list the functional
requirements defined in the project to be imported. It will show “update allocation” for
requirements already defined in ARC-IT as well as new requirements that are not already
defined in the ARC-IT based set of requirements for the service package and their functional
objects previously imported, i.e., user defined requirements. While SET-IT now has the
option to define System-level requirements, the files from RAD-IT will still only contain
element or functional object-based requirements. If the RAD-IT file in question had
previously contained an imported SET-IT project, then any system level requirements will be
imported back into SET-IT if the service packages are still valid.

Agreements — this step will list any stakeholder (enterprise view) agreements defined in the
RAD-IT project to be imported.

Import Completed — now press Close and see the RAD-IT Import Report. This report can be
exported in either Word, Excel, or Text (CSV) format.
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S RAD-IT Import Report

Import Step Import tem Import Action -
Agreements Tomato Funding Agr| Add
Elements | Area Drivers Add (Element is connected to project’s interfaces)

Digital Map System | Add (Element is connected to project's interfaces)
'Equipped Vehicles | Add

MCDOT CV Roadsid Add (Element is connected to project's interfaces)
' MCDOT Traveler Kia Add

MCDPW GARLIC Infi Add (Element is connected to project’s interfaces)
PASTABus Operub'd Add (Element is connected to project's interfaces)
Regional Parking Lol Add o

Sauceito Event Clez Add

Shouvelle and Tamp Add

Smith Traffic Chann' Add (Element is connected to project's interfaces)
TOMATO Advertiser Add
| TOMATO Event Park Add
_TOMATO Renional T Add 1

|

[MTTTTTTTTTI

[ Roll up muttiple: rows into a single row

Export to:
ini Gilx) sy
Word Excel Text

16. After exporting the report, click the X to close this RAD-IT Import Report window and it will
then complete the necessary refresh of the database and definitions.

17. Now your project Overview screen shows the information from the imported RAD-IT project.

Notes on Project Import from RAD-IT
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» Some RAD-IT projects may have multiple elements of the same physical object
participating in a service package. TM08 Traffic Incident Management is a good example
where there may be more than one traffic management center in a project. SET-IT
imports service package diagrams from the ARC-IT reference model and, in the case of
Traffic Incident Management or TMO7 Regional Traffic Management shows one box for a
TMC and one box for Other TMC. If a RAD-IT project is defined to show multiple TMCs
(say a state DOT's center, a county, and a city center) then you will need to edit the
diagram after the import process is done. It will map both of your traffic management
centers to both shapes. Use Shape Properties so that one center is mapped to one shape
and the other center is mapped to the other shape.
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After Import (before editing):

MC Fresway " {2C) incident informeation (d) » MC Fresway

Management Center Management Cantar
[E""SI UFIN{EH] + I!IC'I rﬁ.‘:ﬂ ne!wEk :unditi_un'_-{d'l [B"'!'SIL"IF IN{EHF +
SCDOT City ’ SCDOT City

Operations Center Operstions Center

¢ E':_l tr;ﬂilumaﬁu: Il} 3

" 2C) device control request {d »

{2C) device data [d}

. TRAC Regional Trafc
" 12C) dewics stakus [df » Management

2 Reglanal Traffic Management

1 | Based an ARCT Physical Diagram ré Oct 30 2018 | BAE

After Editing with Shape Properties:

| i
Shape Properties n
SODOT Gty Physical Object
o tions Cent Center - System
]
Element(s) e
SCDOT City Ope s Cente:
[] Alfredo County Freeway Management Certer
[ MC Freeway Management Center (BASIL/PINCH)
MIC Fraeway o 12C) incident informatian (g} SCOOT City
nt Center Operations Cantar
New Edit (BASIL/PINCH] J26] rasd netwark canditions (d)y
le [2Chtraffic images (d) ___ )
Status
| =i | :| [
PR ELFED) 20) deviee eantral request |d
L i2c il |
Traffic Management Certer AL
Center e 2Cidevicedueatel |
[ Cther Traffic Management Centers ! TMC Regional Traffic
[ Alerting and Advisory System le— i2Chdevice status (d) __ ol pranagement
[ Atemate Mode Transportation Center | _ ul
[ Archived Data User System
[] Asset Management System | -
. 2: Regional Traffic Management
[ Authorizing Certer ] Based an ARCT Fhiyskal Diagram 14 ccozie | e |
1 Rardar Inenactinn Adminictratinn Cantar

» Beware of going back and forth between RAD-IT and SET-IT too much — as in importing a
project from RAD-IT into SET-IT, editing it in SET-IT, then importing that back into RAD-
IT; there may be some issues where not everything is always mapped the same way
between tools. The import tools will take care of most data schema differences but too
many ‘round-trips’ may have issues that will need to be addressed manually.
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» Aggressive Builds in RAD-IT may mean that there are more interfaces in the project than
appear on a Service Package diagram. In RAD-IT Build Settings are used to determine the
flows to include on the Interfaces Tab and which flows are to be included as part of the
scope of the project architecture. The user can then customize the grid in RAD-IT to
include or exclude flows between elements based on their needs. During import into
SET-IT the service packages listed in the RAD-IT file are included along with the
associated elements and interfaces. There may be a situation where a flow was added in
RAD-IT that didn't appear on a Service Package. The user will be notified about this
situation during import and warned that they may not want to use the import report
that's available at the end of the process to find and fix those cases.

SET-IT X

SET-IT was unable to find a diagram for at least one of the

! imported interfaces (Information flow triples), Please save the
import report and use it to assign those interfaces to a Service
Package diagram.

TIP: if you get this message, be sure and Open/Save the report you are offered at the
end of the Import process. It will tell you what Information Flow Triples it could not
assign to a diagram.

A . B C

Import Step [import item [Import Action |

Interfaces MCDPW GARLIC Information System--»regional road closure Failed to find a diagram for the triple.
information-->TOMATO Regional Traveler Information Center

Interfaces PASTA Bus Operations Center-->transit and fare schedules-- Failed to find a diagram for the triple.
*TOMATO Regional Traveler Information Center

Then you can edit you diagrams to include them on one or more of your service
packages.

» RAD-IT projects can include custom choices about standards to include in a project. Once
you have imported the project go to the Communications View and select the “Flow
Triples to Profiles/Standards” grid to see the project-unique standards and their mapping
to information flows in the project.

» With version 9.1 SET-IT projects can include service package implementation diagrams
which represent a subset of an entire service package. Currently RAD-IT does not include
support for service package implementation, so they won't affect import into SET-IT.

Questions about Import

» Can | Import Another Project? Yes, you can change the project and import another set of
project data from that same RAD-IT file. This might help build a ‘super-project’ to include
services identified in multiple projects in the RAD-IT file.
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o BEWARE: if the 2" project had different mappings/relationships then you will be
warned. Importing multiple projects into the same RAD-IT file should be done
with care as the links to the previous project will not be preserved.

» What if | Make Changes to that RAD-IT file? You can reimport that RAD-IT project into
SET-IT and SET-IT will update those same components in RAD-IT to reflect the changes. It
will basically go through all the steps outlined above to import a project and will tell you
the places where it will “Update per RAD-IT file".

o But to be able to take advantage of this, you must keep the name of the RAD-IT
file the same. If you were using the filenames to help keep track of your
configuration it may be better to keep the filename the same and zip it up and
put a date or version indicator on the zip file name.

Select Service Packages

ARC-IT has over 150 service packages. Each service package represents a slice of the architecture that
combines physical objects, functional objects, and information flows to deliver one or more
intelligent transportation and/or connected vehicle services and satisfy a set of needs and
requirements in the surface transportation environment. Some of these are Safety based, some are
Mobility oriented, others are geared to protecting the Environment, and others are there to Support
the other services. Most were defined by US DOT projects in the United States but others have been
defined internationally and are now part of the reference architecture. This provides project
designers with a broad range of ideas and definitions for consideration when developing their own
projects.

Model Systems Engineering (SE) Documents Service Packages.

You can use the Requirements Options to change the source of your project to use one of the Model
Systems Engineering (SE) documents published by FHWA. See the “Requirements Options” section.
If you do that then the Service Package listing will indicate “(Model Document)” next to the name of
the Service Package. You can use the search capability and search on the phrase, model document,
to see which ones those are.

The table below shows which services are connected to the model documents.

SP Service Package (SP)

Identifier Name SP Implementation Model SE Document
TMO01.1 Infrastructure Based Detector Based Traffic Sensing and
Traffic Surveillance Surveillance Detection Systems (TSDS)
T™O01.2 Infrastructure Based Video Monitoring Closed Circuit Television
Traffic Surveillance (CCTV) Systems
TMO03 Traffic Signal Control All 3 implementations = Central Traffic Signal
are covered Systems
T™MO06.1 Traffic Information Dynamic Message Dynamic Message Sign
Dissemination Signs (DMS) Systems
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When you select one of the services for which the model documents were based then it will import
the needs and requirements associated with the model document in place of the ARC-IT needs and
requirements written for that service package.

NOTE: More than one copy of a model document cannot be added to the same project. You will get
a warning message to that affect if you try to include a 2" copy of one of the service packages listed
above.

Service Package Selection Window

The Service Packages screen available as part of the Overview menu is shown below:

B9-t04d = SET-IT - Ci\_SETIT\New V2| Safety\ New V2| Safety.setit - B x
Home Review Cutput Search ¥ | & (@

= = | 4 BT

Diagram Enterprise Physical Comm
© Item =~
New Views
Qverview 8 show Implementations @ Combine Type(s) (@) Combine Group(s) This service package uses bath vehide location and mavement information from connected vehides
as well as infrastructure measurement of non-equipped vehides to improve the operations of traffic
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On the Service Packages window, the full list of Service Packages is shown on the left. The following
columns are used to classify the service packages:
e Type (Convenience, Environmental, Informational, Management, Mobility, Regulatory, Safety,
or Support),
e  Group within each Type, whether or not it is already in your project (0=no and 1 or more tells
you how many copies or instances of that service package are in your project)
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e Service Area for that Service Package, e.g., Traffic Management, Support, Data Management,
etc.

When a row is selected (click on the left side of the row) the top right box will show the description
of the Service Package from ARC-IT and the bottom right will show the Layer 2 Physical diagram
from the architecture. The Description will also say how many diagrams are included.

You can sort the list(s) by Type, Group (of service packages), or Name by clicking the heading at the
top of each column. Click it to sort that column alphabetically either ascending or descending. Use
the Combine Type or Combine Group check boxes at the top of the window to combine the columns
and hone your sorting for what you are interested in.

Click the "Group” button at the bottom to re-sort everything by Type, Group, and Service Package
Names with the service packages / applications that have already been included in your project at
the top of the screen.

TIP: Be careful using too many filters when viewing the Service Package screen, you may end
up with a blank screen if you filter everything out. Click one of the checkboxes at the top to
reset the filters and sorts.

Is it possible to have more than one “instance” of a service package in a project? Yes, it is possible to
have multiple instances of a given service package, depending on the specific characteristics of a
given project. You may, for instance, decide to show one version of a data distribution service to
show the streaming of mobile sourced data through a data clearinghouse before going on to centers
subscribed to that type of data. And then perhaps another version of data distribution to show the
distribution of information from a management center out to the traveling public.

Service Package Implementations

On the Service Package Selection window there is a check box to “Show Implementations”. See the
Service Package Implementation Glossary entry for more information.

Click the "Show Implementations” button to expand the list to include Service Package
Implementations. These are subsets of the main service package that are used to show alternatives
to implementing that service. For instance, the Emergency Vehicle Preemption service (PS03) has 7
implementation options:

SP Service Package
Identifier Implementation Name Notes
PS03.1 Traditional Field Control Based on direct communication between the
Emergency Vehicle and ITS Roadway Equipment
PS03.2 Traditional TMC Control Managed in real-time by the TMC based on direct

communication between the Emergency Vehicle and
ITS Roadway Equipment.

PS03.3 Center Control Granted based on negotiation between the
Emergency Management Center and Traffic
Management Center
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SP Service Package
Identifier Implementation Name Notes
PS03.4 C-ITS Field Control C-ITS Field Control is based on direct secured and

authenticated communication between the
Emergency Vehicle and ITS Roadway Equipment via
Connected Vehicle Roadside Equipment (RSE)

PS03.5 C-ITS Center Control TMC-controlled and Connected Vehicle Roadside
Equipment is used to coordinate preemption status
with emergency vehicles at the intersection.
Optionally, the Emergency Management Center can
coordinate signal preemption in this center-based
approach.

PS03.6 Wide Area Wireless Signal Preemption is requested via wide-area wireless
(e.g., cellular) to a third-party provider that
coordinates with the Traffic Management Center to
preempt the signal for the emergency vehicle.

PS03.7 MEC Supported Multi-Access Edge Computing (MEC) at the local
Wide-Area Wireless (WAW) node processes the signal
preemption request at the edge of the WAW network,
coordinating with the signal controller to preempt the
signal for the emergency vehicle, reducing latency
and WAW communications network traffic.

When you click to highlight one of the Service Package Implementations you will see a different
diagram with fewer objects and lines than shown on the parent service package. You will also see a
difference in how some shapes appear. On Service Package Implementation diagrams the objects
and flows are characterized by their Inclusion status using the following values and methods:

e Fundamental to that service package implementation, i.e., it won't work without it. These use
a bold outline, bold text, and wider width for flow lines.

e At Least One of; the service package needs to have at least one of these types of shapes in
order to work properly. These use a normal outline, normal text, and a normal/solid line.

e Optional; the service can still work without this. These use italicized text with dotted lines.

NOTE: currently the Inclusion values are set to read-only and are the values imported from the ARC-
IT reference database. The lines are encoded in such a way that the type faces of each flow name in
implementation diagrams are based individually on the inclusion value assigned to the relevant flow
triples. As with status, SET-IT shows each flow triple's inclusion value in Shape properties when that
flow is highlighted. For encoding how the flow line appears, SET-IT rolls up to the highest inclusion
value of all flows on the line.

Including Service Packages

Once you have selected the service packages / applications to include in your project’s architecture
click the "Include” button at the bottom of the window; SET-IT will then copy the physical diagram(s)
from the ARC-IT reference diagram file into your project file. SET-IT also copies the Needs and
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Requirements from SET-IT that were developed in ARC-IT for the selected service packages. If a
service package implementation was selected then only the needs and requirements that pertain to
that implementation will be brought in to your project.

Depending on your Options you may also be able to import Needs and Requirements from one of
the FHWA Model Systems Engineering Documents. See the “Requirements Options” section for
more information.

SET-IT has now created an “instance” of that service package for your project.

When you include more than one instance of a service package, SET-IT will import a second copy of
the needs and requirements so you can have unique needs/requirements for each service package
instance.

NOTE: Some Service Packages have more than one physical view drawing. SET-IT will include
both drawings and you can decide to customize both as part of your project or delete one
that you are not going to use.

NOTE: Because SET-IT synchronizes the name of the Service Package Instance with the name
of the diagram, if a service package includes multiple diagrams it will create multiple Service
Package instances.

NOTE: Items in the Service Packages menu that cannot be edited are shown in blue; in this
menu you are limited to making changes in the white column which indicates which service
packages you wish to include. Select or deselect service packages by checking or unchecking
the appropriate box in the “Include” column.

NOTE: When you select a service package that includes a multi-object shape like TM16
Reversible Lane Management, you will be asked which object to assign to that shape — there
can only be one physical object assigned to a shape on a customized layer 2 (service
package) diagram in SET-IT.

Multi-Physical Object Choice

This diagram contains a physical object shape that can be instantiated as a CVRSE or MEC physical object. Which do you wish to use?

CVRSE

[_] Remember my choice and don't ask me again

The pop-up Multi-Physical Object Choice window says that, "This diagram contains a physical
object shape that can be instantiated as a CVRSE or MEC physical object." It then asks,
"Which do you wish to use" with boxes for CVRSE or MEC. There is also the option to
"Remember my choice and don't ask me again."

Missing Service Packages

You may notice as you browse the list of service packages that there seem to be some gaps in the
list. Not every Service Package in the reference architecture (ARC-IT) website is listed in the Overview
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/ Service Packages window. This is due to a couple of reasons. The first is regional. Some service
packages are specific to the region in which they were developed. Most of the 150+ service packages
are available for all the current regions — United States (US), Canada (CA), European Union (EU), and
Australia (AU).

The following service packages were defined in Australia:

- CF16 Electronic Driver Logs

o Implementation CF16.1 ELD Specifications is meant for US or Canadian projects.

- CF17 Intelligent Access Program

- CF18 Intelligent Access Program — Weight Monitoring

- CF19 Intelligent Speed Compliance
CF17, CF18, and CF19 do not show up in US projects unless you change your Settings in the Options
menu to include Australia as one of the applicable regions.

Consult the Services Packages page on the ARC-IT Website for more information about those
service packages. If you are working on a project in the United States and want to try one of those
international services, you can go to Project / Options and add Australia as one of your regions. The
list of Service Packages will now include the Australia defined services.

Where’s SUO7? The other type of service package that will not show up on the menu for a project
architecture is the Support type of service that is focused on defining just the underlying
communications between ITS objects. This is listed as SUO7 ITS Communications on the ARC-IT
website. Its diagram is shown below:
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61


https://www.arc-it.net/html/servicepackages/servicepackages-areaspsort.html

SET-IT Help

As the comment on the diagram indicates, SUO7 consists of what are called “super-flows” that
represent all of the more specific information flows that go between the ITS objects in a project. This
service package is only defined in ARC-IT in order to model the underlying communications rules.
Project or Regional Architectures do not need this service package.

Previous versions may have included this service and if those are converted they will have a note in
the Conversion Summary report. You should probably remove SUO7 from your project after
conversion to avoid conflicts between the regular information flows and the “super-flows".

Searching for Service Packages

If you are interested in a particular type of ITS or connected vehicle technology but aren't sure if it's
included in the Architecture, you can search for it using the box at the bottom of the Service
Packages window. Where it says, “Enter search text here...” you type in the phrase you are interested
in and click “Search”.
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(You don't have to click Search — since SET-IT will start searching as you type.) The Service Packages
window changes to only show Service Packages from the Architecture that include the phrase you
entered — in their title or in their description. It will also show service packages that include your
search text in the physical objects, information flows, or functional objects included in the service
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package diagram. There is a toggle button to turn Case Sensitive searching on and off depending on
how precisely you need to search.

Open a Sample Project

SET-IT provides users with an example project which may serve as a starting point for new users; it
includes a basic set of objects and interfaces that are common in many ITS or connected vehicle
projects.

Opening and Saving the Sample Project

Click on Project Tab to open navigation pane; click on ‘Sample Project’ folder.
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The Create New Sample Project dialog box will open, showing “V2I Safety Initiative” in the Project
Name field. You can change the name if desired, otherwise confirm that the location shown in the
Project Location field is where you want to store the sample project (files) and click OK.
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Clicking on the Sample Project option brings up a window called Create New Sample Project. This
window is like the Save As window and allows you to save this sample as your own project into your
own file folder. Use this window to choose the file folder and the name for the project.

Now you can edit the file, add to it, change the names to match your own, or just review or print out
portions of the sample project to better understand how SET-IT works and how to build a connected
vehicle project architecture.

More on the Sample Project

The sample project’s file name is the “V2I Safety Initiative” and once it is open the longer name for
the project appears as the "MCDOT V2| Safety Initiative”. It portrays a project developed as part of
the fictitious Marinara County’s regional ITS architecture. In SET-IT the idea is to show a project that
demonstrates how to include system elements, Vehicle-to-Infrastructure Safety service packages
along with support services and systems that will be needed for a connected vehicle project.

The sample architecture currently includes twelve Layer 2 Physical diagrams, two Layer 1 physical
diagram, a Layer O Physical diagram, and a Layer O Enterprise diagram. The project includes the
following services, shown on the layer 2 diagrams:

e Connected Vehicle System Monitor

e Curve Speed Warning

e Data Distribution

e Device Certification and Enrollment

e Field Equipment Maintenance

e In-Vehicle Signage

e Location and Time

e Map Management

e Queue Warning

e Reduced Speed Zone Warning / Lane Closure — 2 diagrams — one for a Wide Area Wireless

implementation and one for a Cooperative ITS based implementation.
e Security and Credentials Management

Use this sample as a starting point for your own project architecture or simply to refer to how these
concepts are shown.

One thing you may notice is how the diagrams are organized. In order to create multiple Enterprise
Diagrams you will see multiple physical layer 0 diagrams to match. You may want to try this method
in your project — create multiple physical layer Os then create multiple enterprise layer Os to show
different aspects of your project.
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SET-IT Options
There are a number of options that a user can establish and change in order to personalize the
software.

Note: The Applicable Regions area will be blank until a new project is started.

B ser-im options

General options for working with SET-IT

 Project Settings

Project Directory: [C\SETIT_Files'

Defautt color scheme: | Blue
Default lightness: | LightGray
Default Style: Cu:lnm

[A Verify that Visio has been updated with required updates and service packs

|Current File Settings
Applicable Regions
[ Austraiia Oev
[] Canada Mus.

General Options
The General Options page provides settings and options to control the general behavior of the tool

and some that are specific to a project when it is opened.
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Select Project on the top menu,
Select Options from the pull-down menu and a pop-up window will appear with 9 tabs on the
left: General, Diagrams, Requirements, Project Validation, Diagram Verification, Output, Event
Log, Import (from RAD-IT), Advanced, and AutoBackup. See details about each type below.
When you are done making changes to the SET-IT Options just close this window by clicking the

X at the top right of the window.
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B SET-IT Options

General General options for working with SET-IT
'f General
- | Project Settings
«  Diagrams
Project Directory:  C:\_SETIT\ Browse...

= Diagram Verification
5 Output l
u Default color scheme:  Blue R4
3| Event Log
J’ Default lightness:  LightGray e H:ﬁt:er?i:neif;ughgi%zm
[ I Im RAD-IT.
kel ) Default Style:  Custom w
s
s Advanced
s | Corfiguration Wari
& AutoBackup
@ Verify that Visio has been updated with required updates and service packs
| Current File Settings
Applicable Regions
() Australia JEU.
(] canada Bus

Project Settings: used to set a default directory for your SET-IT project files. Use the Browse
button to navigate your file system and select the directory or folder that will be used as the
default starting point when you Create, Open, or “Save As” a project.

Appearance: used to set defaults for the color scheme, lightness, and styles for the project
files. There is also a button to “Restore default sort to all definitions grids”. SET-IT remembers
how you sorted a table on the Definitions grids after you go to another grid and even after
you close and reopen the project.

Configuration Warnings: used to verify that you have current versions of Office, and
specifically, Microsoft Visio, in order to support proper SET-IT functionality.

Current File Settings: used to set the Applicable Regions for the information to be included in
your project. Choose from Australia, Canada, the European Union (E.U.) or the United States
(U.S.) to determine what objects, flows, services, standards, communications solutions, etc,
are made available to choose from as you build your project.

For example,

e Select US and EU as input sources on the Settings screen.

e On the Overview->Service Packages table SET-IT displays services that come from EU
or US only. So, an Australian-unique service, for example would not make the list (you
may notice a gap or 2 in the list of service packages).

e Select the service packages to include.

e SET-IT imports the services and then removes the content (physical objects,
functional objects, flows) that are not relevant to the US or EU.

These settings are also used as you create user defined flows, physical objects, functional
objects, standards and communications solutions. As you create those components they will
be stored in the database as having those applicable regions. Later, if you change the
settings to display components from another region those components will not be shown.
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Diagrams Options

The Diagrams Options page provides settings and options to how and when certain messages
should be displayed. It includes options that control the behavior of the diagram creation processes
and appearance.

S seT-iT Options

Warnings Diagram settings
#ﬁ General
- | Wamings
Dia
e B Wam me when the title block is being updated
é Requirements [C] Wam me if any shape is being deleted
Do you want SET-IT to update Resource shapes
@ Project Validation when elements are assigned to physical drawings? Always ask >
= i . i When updating a shape's physical object mappings, do you want SET-IT to propogate
@ Diagram Verification those physical object changes to the elements cumently mapped to that shape? Always ask ™
j — Do you want SET-IT to update diagrams to add pobject class icons when necessary? Always ask e
p
ié| Eventlog
Default notes text font:  Calibri ~
& Import (RAD-IT) —
| Physical Object Visibility
‘-
:: Advanced B Show class level physical objects
% AutoBackup | New Diagram Content
Physical Layer 1/0 Enterprise Layer 0
Settings Settings
| Current File Settings
B Include Time and Spatial Context characteristics on my diagrams
Do you want SET-IT to automatically generate agreements when necessary?  Always ask w
Which physical object do you want to use on multi-physical object diagrams?  Always ask w
A A

There are 5 areas to the Diagrams Settings options screen:
1. Warnings: includes checkboxes to set or change when warnings will be issued:
a. "When the title block is being updated”
b. “If any shape is being deleted”
Resources Question: asks if you want SET-IT to update Resource shapes [in Enterprise view]
when elements are assigned to physical drawings. Choices from the pull-down are Always
Ask, Yes, or No.
Physical Object Mappings: it also asks, “When updating a shape’s physical objects, do you
want SET-IT to propagate those physical object changes to the elements currently mapped to
that shape?” Choices from the pull-down are Always Ask, Yes, or No.
Physical Object class icons: it then asks, "Do you want SET-IT to update diagrams to add
pobject class icons when necessary?” These are small geometric shapes (triangle, circle,
square, or diamond) with a letter corresponding to the class of the object (center, field, etc.)
which serve as an alternative to the shape color to distinguish class type. Choices from the
pull-down are Always Ask, Yes, or No.
2. Appearance: used to set the Font to be used as the default in the notes boxes
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3. Physical Object Visibility: this has an option to “Show class level physical objects”. For many

users they will not need to know or see the automatic mappings that SET-IT makes to the
Center, Field, Personal, and Vehicle physical objects. These physical objects are called class-
level or level 1 objects that contain common functions and interfaces for any element created
in that class. As a user maps an element to one of the level 2 or specialty level physical
objects in those classes, SET-IT will automatically map the class level object to that element.
This option gives the user the ability to see or hide those class-level object mappings.
New Diagram Content: includes 2 buttons to control what is included on the Enterprise or
the Physical Layer O or Layer 1 drawings:

a. Physical Layer 1/0 Settings: See the next section for details on the Physical Layer

Diagram Settings Window.
b. Enterprise Layer 0 Settings: see below for details on the Enterprise Layer 0 Diagram
Settings Window.

Current File Settings: The bottom option on this screen has a checkbox to Include (or
exclude) Time and Spatial Context flow characteristics on the diagrams, either layer O, 1, or 2.
See the Flow Characteristics discussion in the Identify Shape Properties for a Flow section.
They will take affect on your diagrams as soon as you close the Options window.
Autogenerate Agreements: it also asks, “Do you want SET-IT to automatically generate
agreements when necessary?” This would happen when you transition from Physical View to
Enterprise View and it looks to see if any new element have been connected between
different stakeholders potentially requiring a new agreement. Choices from the pull-down
are Always Ask, Yes, or No.
RSE or MEC: it then asks, “Which physical object do you want to use on multi-physical object
diagrams?” There are now several diagrams where the user can choose to use a connected
vehicle roadside equipment (RSE) object or a Multi-Access Edge Computing (MEC) object.
Choices from the pull-down are Always Ask, RSE, or MEC.

Physical Layer Diagram Settings Window
When you click the "Physical Layer 1/0 Settings” box another window opens to change how the
elements are positioned and lines are drawn on the higher-level diagrams.
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S Layer Diagram Settings
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The Layer Diagram Settings window allows you to manipulate details such as how tall or wide to
allow a shape to get or how far apart shapes should be and whether to draw lines with dynamic or
static connections to the shapes.

You can also choose to show Interconnects or Flows on your Layer O or Layer 1 diagrams.

It is recommended to only make changes to these settings once you have become comfortable with
the layer 1 or layer O diagram generation process and are needing to tweak certain things.

NOTE: sometimes you may notice differences in the way the text on some buttons looks or
inconsistencies in the labels for different columns. This may be caused by a Display Setting
that some Windows users select called Font Scaling. SET-IT attempts to scale the appearance
of text as well as other Windows programs but when users select 125% scale or greater then
they may occasionally see some differences, e.g., some button labels may be truncated or
letters will run together. If this happens try adjusting the Display Settings to 100%.

The “"Restore” button at the bottom of the settings window allows you to reset all of the changes that
have been made to the settings to their original defaults.

o Restaring default values will overwrite your current settings.

Do you want to continue?

Enterprise Diagram Settings Window
When you click the “Enterprise Layer 0 Settings” box another window opens to change how the
shapes are positioned and what lines are included on the enterprise view diagrams.

S Enterprise Layer Diagram Settings

2D Shapes Connections
B Draw Resources @ Oraw Agreements
@ Oraw Expectations  [_] Hide text
@ Oraw Roles
Resource Weight Lines

Increasing this number will increase the gravity of Resounce shapes Glue
against EObject shapes i e. related ECbjects shapes will be drawn .
closer to their connected Resource. © Dynanic

) Static Connection Points Spacing: 0.15

Resource To EObject Weight Ratio: 15

Scale

When drawing comesponding Resources based on your Physical
diagram, this number will be multiplied into the Physical shapes
coordinates to position the Resource shapes. For example, f you use
1 as your scale, then the generator will try to place your Resource
shapes in a similar position as your Physical Objects

Physical To Enterprise Scale: 1

Restore Cancel
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The first checkbox on the left lets the user decide whether to include Resources on the diagram.
Resources are typically associated with the elements shown on physical view.

To the right, there is a set of checkboxes under the heading of “Connections”. These let the user
decide whether to include Agreements, Expectations, Roles, or some combination of those on the
enterprise diagram.

If “Draw Resources” is unchecked on the left side of the settings window then the “Draw Roles” box
will be greyed out since it would not be applicable since Roles are between an
Enterprise/Stakeholder and the physical object or element.

There is also a “Hide text” box that the user can check if they just want a clean diagram without the
lengthy names of agreements and expectations.

The "Resource Weight” and “"Resource Scale” section provide settings to control how close and how
similar the resources should be placed on a diagram relative to the placement of their corresponding
physical elements on the physical layer 0 diagram. Use the Weight to position the a stakeholders
resources closer to the stakeholder box or further away if you are trying to spread things out with a
complicated set of agreements.

The “"Restore” button at the bottom of the settings window allows you to reset all of the changes that
have been made to the settings to their original defaults.

Requirements Options

The Requirements Options allow a user to establish whether they want to continue to use ARC-IT as
the source for their requirements or to choose an alternative source. An alternative source could be
one of the Model Systems Engineering Documents that have been written by Federal Highway
Administration (FHWA) for relatively simple projects like deploying a Dynamic Message Signs (DMS),
Closed Circuit Television (CCTV) cameras, Signal Systems, or other traffic surveillance and detection
systems (TSDS). See Model Systems Engineering (SE) Documents Service Packages for more
information.

& SET-IT Options

Requirements Requirement Settings
'ﬁ“ = | Requirement Sources (Cument File Settings)

© Use ARCT as source for requiremerts
&) Diagrams O Use akemative source for requirements when available
#  Requirements
@ Project validation

Alocation (Curent File Settings)

L-;} Diagram Verification O Define clement specfic requirements
3 Output () Define overall requirements for the system of interest/project
l¢| Event Log | Requirement Edting (Curent Fil Settings)

[7) Supprass message when sxcluding user defined requirements
L] mport (Rap-m)

cmm
sem Advanced
smm

£ Autosackup

70



SET-IT Help

The other set of choices determines how the Requirements Allocation grid will appear in the current
project file, either showing functional requirements mapped to each element or showing overall
system requirements for the system of interest or project.

NOTE: the Requirement Allocation settings are for the current file only. When you start a new
project file you will need to reestablish these settings.

Another ‘current file setting’ is for Requirement Editing — a checkbox lets you decide whether to
suppress messages when excluding user defined requirements.

Validation Options

This supports the process of validating the architecture and includes a number of Rules and Options.
This screen allows you to establish the default settings to use whenever you run Validation. The Rules
are displayed in a collapsible list with a high-level checkbox for each view and a general set of
validation rules:

& SET-IT Options

Project Validation ‘alidation settings
'“# General
|R.i|=s

=  Diagrams

_ Do you wart SET-IT to validate your
G:/ Requirements projects when they are opened? Always ask ™

@ Project Validation =8 Physical View
--[@ Check that each physical Layer-2 shape has a physical object and an element assigned to it
[ Identify functional objects that are not contained within elements/physical objects
[ Identify balancing i istencies between layer 0. 1. and 2 physical diagrams
j Bty [ Vierify that are iated with a diagram

I_EL Diagram Verification

» -8 Identify disconnected flows
H Event Log -] Identify missing/extra functional objects
1 [ Identify missing element to ITS Object functional object
[¥] tmport (RAD-IT) (@ Identify element information flow triples missing physical objects assignment
[ identify el nt inf flow triples
-] Identify element information flow triple duplicates
% AatoBack -] Identify element mapped to unrelated physical objects
up .| Identify needs to requirement mapping issues
[:] Identify requi nt to fi i | object ing issues
[ Identify requirement verification issues
.| Identify suspicious status assignments
-] Identify shapes with physical objects unused by elements
- Enterorise View

- -
smm Advanced
- -

Restore Select Al Deselect Al

Above the list of rules is a pull-down so you can decide whether you want validation to run every
time you open a project or never or tell it to ask you each time. Choices are 'Always ask’, 'Yes', or
‘No'.

For more on validation check the Validation section in the Review chapter.
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Diagram Verification Options

Diagram Verification options supports the process of verifying that a particular diagram satisfies the
rules for determining the completeness of the diagram.

& SET-IT Options

Diagram Verification Diagram Verification

,“# General

=8 Diagram Verification
-l Check that each physical Layer-2 shape has a physical object and an element assigned to it [Requ
..l Identify functional objects that are not contained within elements/physical objects [Required]
- Identify disconnected flows [Required]
- (@ Identify disconnected elements [Recommended]
- Identify missing element information flow triples per relationships [Recommended]
-.[] Identify element information flow triple duplicates
() Identify missing/extra functional obj
-] Identify duplicate functional cbjects in a single shape
— output {7 Identify blank functional cbjects
- Verify ARCHT inclusion rules are satisfied [Recommended]
-] Identify suspicious status assignments

« Diagrams

é/ Requirements

@ Project Validation

L-% Diagram Verification

id| Eventlog

&j Import (RAD-IT)

T
s Advanced
- -

&8 AutoBackup

Required Verffications cannot be unchecked.

Restore Select Al Deselect Al

There are several options that can be run every time the Diagram Verification tool is run from the
Diagram including some that are required, some that are recommended, and others that are
optional. The required tests will be run every time and cannot be unchecked.

The following tests are required:
e That every physical object shape has an element assigned to it
e Any functional objects not contained within a physical object or element
e Whether there are any disconnected flows

The following tests are recommended before completing a project architecture:

e Whether there are any disconnected elements

e That all information flow triples are included based on the dependency and other
relationships defined in the database

e Verify that the ARC-IT rules for inclusion are satisfied. This applies to Service Package
Implementation drawings that show some objects and flows as fundamental, some that
maybe part of a set and at least one of that set should be included, and others are optional
to that service.
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Optional tests include:
e That there are no missing or extra functional objects based on the service package being
customized
e Duplicate information flow triples
e Duplicate functional objects in a single shape
e Blank functional objects

e Suspicious status assignments, e.g., flows labeled ‘Existing’ but its source element is set to
‘Future’

These tests will help a user determine if they can consider a diagram as Complete in the
development of their project architecture.

A Restore button lets you go back to the Default choices. You can also use the Select All and
Deselect All buttons as short-cuts, noting that none of the required tests can be unchecked.

Output Options

These options are used to change how the reports or Output tables will look, including:

1. A set of radio buttons to choose whether your tables include all possible rows from the
database or only the rows specifically associated with your project. For smaller, simple
projects you may not want to see data on all possible ARC-IT components.

2. A checkbox to roll up (or merge) identical data in multiple rows into a single cell.

TIP: if you have a large architecture you may get better performance if you Uncheck that box.

5 SET-IT Options

Output Output options
,ﬁ# General
| Tables
=%  Diagrams
(/ Requi : () Include all possible rows in the table

© Show only rows specifically associated with the project
@ Project Validation

% Diagram Verificati 8 Roll up multiple rows into a single row

=

H Event Log

E} Import (RAD-IT)

so
sem pAdvanced
sa

& AutoBackup
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There are two ways to get to the Output Options screen. The first is from the Project / Options menu.
The second is from the Output Tables screen. There is a button at the top of that screen called
"Options” that leads to this same menu to let you control the outputs as you generate them.

Event Log Options

This screen includes options to turn on/off an event log utility that can be used for debugging errors
caused by SET-IT or issues in a project’s database or diagrams.

5 SET-IT Options

Event Log Event Log settings
#ﬂ General

=% Diagrams B Enable logging
é Reguirements Trace sources

@ Project Validation AlaDasE Information om Details Verbose

Werbose TMES  Verbose

% Diagram Verification

= ourm

¢ Eventlog

ons - erbose Uata g Verbose

Verbose

[E Import (RAD-IT) Logfiie

Log Path C_SETITWOurTown Reversible Lanes Project\OurTown Reversible Lanes Project log
Log size: 0 MB
% AutoBackup Maximum log size (MB): |5 o

> -
smm Advanced
=

Clear Log

Created:  4/23/2026 10:24:28 AM
Modified:  4/23/2026 10:24:25 AM
Accessed: 4/23/2026 10:24:34 AM

There are 2 sections:

e Enable Logging is a checkbox to first turn on the logging capability. Then there are check
boxes for the type of error sources to trace: database, diagram, exceptions, form details,
shape properties, other. There are pull-downs for each of Information or Verbose.

TIP: It is a very good idea to check this box. If you run into problems or you have a
strange error message pop-up, the SET-IT development team will be able to
diagnose your problem more quickly if you have this enabled.

e Log File - allows you to browse and set the location for the log file to be stored. It will be

created in the form of a normal text file. The default path is the path of the current project.
You can also set the maximum size of the file. When it reaches the maximum, it will create a
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copy and start another file. If it reaches the maximum again then the first file will be copied
over. File information tells you when the log file was created, modified, or last accessed.

NOTE: The Trace Sources settings can only be changed if you are running as an
Administrator on your computer. Many users can do this when they start SET-IT from the
program menu or the desktop. Right-click on the SET-IT icon and select “Run as
Administrator...”

NOTE: There is another log file used to capture ‘Start-Up’ events that happen when a
program is started but before a project has been opened or started. This Start-Up Log File is
stored on your PC under C:\Users\<username>\AppData\Roaming\lteris, INcC\SET-IT\. A
subfolder is created for each new version of SET-IT and the file is called “SET-IT.log".

TIP: An easy way to find the Start-Up log is to start SET-IT and select Project/Options before
you open a project. Go to the Event Log tab of the Options window and click “Log Path” and
it will open that directory in a Windows Explorer window.

If you ‘run as Administrator’ you will then be able to change the Trace Sources options to control
how much detail is collected. After you make the changes, you will be prompted to restart SET-IT to
apply the changes.

Event Log Configuration

You may need to restart SET-IT to apply changes to event log
L« . configuration.

Import Options

When you import a project from RAD-IT you will be given a choice of removing objects that are Not
Applicable on the service package diagrams. This will make for less cluttered diagrams but may hide
opportunities for future inclusion of objects in a service package.

Here the Options window gives you the option to set a default of:
e Always Ask (default)
e Yes
e No

Advanced Options

The Temp Folder portion of Advanced Options tab shows you where the temporary files are kept
while SET-IT is running.
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There may be situations like a system crash where you will need to find these files so you can click
the "Path” button to go there. SET-IT normally will clear this folder when saves are done or the
project closes normally. However, you may need to manually clear these files if you have had a lot of
crashes for some reason and your files are taking up too much space. You can click Export to move
the files for offline analysis or you can Clear the files to make room on your hard drive.

& SET-IT Options X

Advanced Advanced Options for working with SET-IT
1x
a’ e Temp Folder
«: Diagrams

SET-IT creates temporary files under the following folder for it's own temporary use. SET-IT should delete all its temporary

é Requirements

@ Project Validation

files when it closes, but for various reasons it doesnt always happen ffor example, if the program crashes,
it never gets to do this).

You can clean out anything left there that is not being used at the moment by pressing

the ‘Clear' button, but please note those files could potentially be used to recover some
of the unsaved changes from prior to the crash.

E} Diagram Verification

3 Output Path C:\Users\dbinkley\AppData'\Local\Temp\ITS Architecture\SET-IT\
" Size: 178 MB
w re——— Export Clear
m Import (RAD-IT) Database Access Options
cam SET-IT uses database access technologies that include system options that can impact
O= Advanced SET-IT's ability to support complex database operations in some scenarios. Change these
. options only if you are encountering system emors (e.g., system resource emors or file lock
% AutoBackup emors) while using SET-IT.

() Increase Maximum File Locks

SETHT Update

You're up to date

Last checked: 4/23/2026, 11:43:50 AM Show on main window

Check for updates Check for updates at startup

Under Database Access Options, you can change the maximum number of File Locks used by the
Database Access Operations. Change this only if you are having issues with system resource errors.

The SET-IT Update options allow you to manually check the National ITS Architecture website,
www.arc-it.net to see if there are updates available for SET-IT. The checkboxes here give you to
option to show messages at the bottom right corner of the main SET-IT window or to Check for
updates during start-up.

AutoBackup Options

The settings to manage how often, how much, and where the backups are stored are also found on
the Project / Options menu — look for the AutoBackup tab.
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S SET-IT Options

AutoBackup AutoBackup
u_# General 8 Enable
- Storage
= | Dia
S (O) Create backups in the project’s folder
é, Requirements © Create backups in the selected folder:
C:_SETIT\Backups. Browse...
@ Project Validation = ackups wse
= Interval
9 Diagram Verification
© Create a backup file every time | save my file
j DL () Create a backup file the first time | save my file

H Event Log For both options, the backup is created when you click "Save’, but just before your
changes are actually saved. This means the backup does not include any of the changes
that are about to be saved.

[/] tmport (RaD-1T)

:: " i Content
- -

&) AutoBackup

(") Backup the entire project’s folder

© Backup the entire project’s folder except the existing backup files

(O) Backup the minimum files that are required to open the projsct

Overwrite previous backups

[ Limit number of backup filesto: |10 =

Backup size depends on the project and the content settings.
Current project folder is ~60 MB.

The settings let you assign a specific folder to keep all of your backups in or it will put them in your
project’s folder. When the backup routine runs it creates a compressed or zipped file and adds a
date/time stamp to the filename and uses a unique file extension, “.setitbkp”. This file type can be
opened by any file compression software.

You can change the interval, or how often backup will run; every time you do a Save or in
conjunction with opening your project. As the note says on the screen, for both options the backup
is created when you click ‘Save’, but just before the changes are actually saved. This means the
backup does not include any of the changes that are about to be saved. The idea is to make a
backup of the state of your project just before committing any of the most recent changes to the
permanent saved database. This may be useful when there is a problem and the database gets
corrupted.

You can also set how much is backed up. Remember that a SET-IT project is a collection of files
including the database, the Visio drawing files, the log files, and the ConOps templates. You may also
have copies of your generated diagrams and other outputs in the folder as well. AutoBackup can
back up everything or just enough to open the project — the database and drawings — which might
be OK if you're using this as a way to restart the project if you have a problem and you are storing
the more complete project backups on your own somehow.
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The settings for AutoBackup also let you set how many backups to keep. If you're backing up the
entire project folder every time the files can really add up so you may want to limit the number of
backups it keeps.

See AutoBackup described in the Save a Project section for more information.

Searching My Project

Once you have a project with lots of diagrams it may be hard to remember where everything is and
what is on each diagram. Use the "Search” box at the top of the SET-IT screen. This box also has a
pull-down arrow you can choose to open a Find & Replace feature.

|Search|v|

F Feplace i

g X
& @

In the Search or Find/Replace window simply enter the word or phrase you want to look for in the
box and click search.

5 Find & Replace

Search

Find what :

Replace with: |

The Find and Replace tools anly look at user editable cortent

Replace

| FindNedt | | Cancel |

SET-IT will open a new form showing the Search Results.

- ™ T
B Replace X
Search  Find & Replace
Search for: ‘SDG‘ ‘
Search Results
Description Type Diagram View User Defined More. .. Show...
Search Cancel need to be able to Meed Physical Details In Diagram
- i MNeed Physical Details In Diagram
3+ ‘emergency notification relay The relay of a previously Flow Physical Details In Diagram
Service Packages Emissions Zone ‘Emissions Zone Functional Object Physical Details. In Diagram
ETSI 101 556-1 App: EV Charging Spot  This document specifies the Standard G licati Details In Diagram
| Change Log | ETSI 101 556-3 App: EV Energy This document spedifies Standard C Details In Diagram
EL: Electric Charging Spot Reservations  upperayer ired | Profile & Details. In Diagram
Notes EU: Electric Charging Spot Reservations  This solution is used within Solution c Details In Diagram
= EU: Electric Charging Spat vations  This solution is used within Solution [« i Details In Diagram
Loading Zone 'Loading Zone Functional Object Physical Details In Diagram
Parking Area Equipment ‘Parking Area Equipment’ Physical Object Physical Details In Diagram
Parking Ares Equipment 'Parking Area Equipment’ Resource Enterprise Details. In Diagram
dng i i General parking ir i Flow Physical Details In Diagram
5TO5: Electric Charging Stations The Electric Charging Station Service Package Physical Details In Diagram
TM17: Speed Warning and Er This service i Service Package Physical Details In Diagram
VS02: V2V Basic Safety This service package Service Package Physical Details In Diagram
WX03: Spot Weather Impact Warning  This service package wil slert | Service Package Physical Details In Diagram
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Each row lists the object within the architecture that contains that word — either in the name or
within a description. Click on the “Details” button to see the definitions details form or click on “In
Diagram” to open the diagram that has that flow, resource, element, or object.

You can search for something again by clicking the down arrow and cycling through your search
history. This is useful if there are key phrases you typically search for.

You can select the Find & Replace tab and enter a phrase to change from and to across your
architecture. As you press Find it will open the Details form where that phrase is found, either in the
name or description. Press Replace to make the changes and then select Find Next to find the next
occurrence of the search phrase.

In either tab you can use the Case Sensitive button to toggle between whether to search or find
phrases exactly as entered.

Another way to Search is to use the Search feature at the bottom of the Overview / Service Packages
screen to search for key phrases among the ARC-IT service packages.

Diagrams & Architecture Components

SET-IT uses a combination of Diagrams and Database Tables to represent a project architecture. The
project architecture is also expressed from different Views.

Common Usage Notes

SET-IT makes use of Microsoft Visio to provide the underlying drawing surface and many of the tools
to draw and edit your project diagrams.

When you select a Service Package from the Overview menu you are selecting information from
multiple aspects of ARC-IT (formerly National ITS Architecture & CVRIA) including physical diagrams
along with definitions of the architecture components that make up the physical and enterprise
views. Communications View includes definitions for the standards and the protocol profiles. There
are also the templates used to draw each of the communications view diagrams. This also copies
over the Needs and Requirements for that Service Package as defined in the Architecture.

Switching between Views is accomplished by selecting the view from the menu bar or ribbon:

Diagram Review

% E {t?:}

Enterprise Physical Comm

Views
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SET-IT will try to switch you to the appropriate place in the other view and remember where you
were so you can switch back. For example, if you are in the Definitions grid and are looking at a list
of Stakeholders while in the Physical view when you select the “Enterprise” button SET-IT will take
you to the Stakeholders table on the Enterprise view. Switching between Enterprise and Physical
diagrams works the same way allowing you to easily flip back and forth between the enterprise and
physical views of the same service package.

Some common issues you may encounter on any type of diagram:

Disappearing Stencil? On the diagrams it is possible for a user to right-click at the top of
the Stencil area and it will activate the Stencil context menu. One of the choices is to Close or
Hide the window which removes the stencil completely from the user interface. If this
happens and you want to use the Stencil, you will need to Close SET-IT and restart it.

Red Asterisk? You may notice a red asterisk appear in the Stencil area next to Physical
Stencil. This indicates that Visio has the stencil in Edit mode and you may be able to see
other options. There is no cause for concern. SET-IT has the stencil in Read-only mode to
prevent any permanent changes.

Ctrl-g? Pressing the Control key and the g key or <Ctrl-g> is a way to "Go To" a certain
location or position within a Word file. In Visio it is a shortcut to “grouping” several shapes
together. Unfortunately, in SET-IT this has had unpredictable effects. If you use your mouse
to click and drag a box around several shapes and click <Ctrl-g> you will get a warning
message that "SET-IT does not allow shape grouping. The grouped shapes will be
automatically deleted. ‘Undo’ can be used to recover the deleted shapes.”

SET-IT >

will be automatically deleted, "Undo” can be used to recover

e SET-IT does not allow shape grouping. The grouped shapes
the deleted shapes.

You will see the shapes you had selected disappear and you should click the Undo button

immediately to restore your shapes to the diagram. Because of this it is recommended that
users do not use <Ctrl-g>.

Undo: You may notice that clicking Undo or pressing <Ctrl-z> does not have the effect you wanted.
Sometimes you may have to click it again. In some cases, Undo will have no effect — for instance, if
you added a functional object to an element and requirements were automatically added to the
element then Undo may not automatically remove those requirements. You may have to go in and
manually adjust the requirements.

Visio: SET-IT is designed to work with 2013 or 2016 versions of Visio. It has also been tested with
2019 and 365. However, if your other Microsoft Office products have been upgraded to 2016 or
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higher then Microsoft now requires that your copy of Visio also be upgrade in order for the tools to
talk to each other — which they do when using SET-IT.

Completion Status: You can right-click over the name button for a diagram in the left menu and
assign a Completion Status of Started, Partial, or Complete.
Diagrams

Shapes

2: PS03.1:

Traditional Field
Control (Emergency Search shape
Vehicle Preemption)

(Copy 1)
More Shapes
2: MC1G: s Quick Shape:
Tracking { ;g? Rename h:

Delete

Create a copy 5

Started
Partial
Complete

The color of the button will change accordingly so you can see at a glance how far along you are.

e Pink/Red = Started
e Yellow = Partial
e Green = Complete

These values are manually assigned. SET-IT isn't keeping track of what you've done and setting the
values for you. This is just a way to help you and your stakeholders see the status. If you set it to
Complete, then SET-IT will run a series of test to verify that you are at least minimally complete.

Then you can use the grid for Diagram Information to add a note about this Completion Status.

Physical View

The architecture’s physical view is where most of the work takes place to define the system elements
and interfaces for an intelligent transportation system project. The other views will build on this
section which describes how to create and modify your architecture’s physical view, including how to
create a new Physical diagram and modify its components.

Including a Service Package

When you start SET-IT and create a new project you use the Overview screen to fill-in that project's
information. The next step typically is to select a Service Package to include in your architecture as
the starting point for your project. Click the Service Packages button on the Overview menu.
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Overview

Project
Service Packages

Change Log

You are then shown a list of all of the Service Packages in ARC-IT. See Select Service Packages for
more on this.

You can use the search box at the bottom of the screen to search for a particular service package
based on key words or phrases like “transit” or “security”.

As you highlight a row you will see the description and diagram for that service package appear in
the right side of the screen.

Click one or more checkboxes and the “Include” button at the bottom and SET-IT will import those
diagrams from the ARC-IT library into your project along with the database descriptions of the
service package, objects, and flows.

The next step will be to customize the drawing by creating and assigning locally named Elements to
the Physical Object boxes and making other customizations described in the next sections.

NOTE: Some users have reported that as some drawings are imported into SET-IT boxes show up
with just a white box and no color to represent their class. This appears to be a resource issue on
the user's computer. Delete the diagram and try again.

Create a New Physical Diagram

1. Click on the Diagram button from the new area of the menubar (top-left).

2. Select a Layer from the drop-down menu. For Physical the choices are O for the project level

perspective, 1 for mid-level perspectives, 2 for the service package level, and 3 for a detail

drawing of the components and flows inside a level 2 physical object.

Enter a name for the diagram in the Title box.

4. Select a Service Package from the drop-down menu. This creates a database entry to
associate this diagram with a particular service package / application. (NOTE: at this point this
is optional as it doesn't pull in objects from ARC-IT to draw the diagram it simply creates a
database relationship.) It does allow you to select custom or user-defined service packages
created on the Service Packages table from the Definitions menu.

5. Click OK.

w

82



SET-IT Help

5] Mew Diagram >

Title: | My MNew Diagram |

Layer: 2 v | Desciiptor: |Physical View |

Service Package: | Freight-Specific Dynamic Travel Planning o
Freight-Specific Dynamic Travel Planning
Diagrams: HAZMAT Management

HOWAHOT Lane Management

Incident Scene Pre-Amival Staging Guidance for Emergency Responders
Incident Scene Safety Monitoring

Irfrastructure Enhanced Cooperative Adaptive Cruise Control
Infrastructure Monitoring

Infrastructure-Based Traffic Surveillance

Irfrastructure-Provided Trp Planning and Route Guidance

Integrated Decision Support and Demand Management

Irtegrated Multi-Modal Blectronic Payment

Irteligent Access Program

Inteligent Access Program - Weight Manitoring ] Cancel
Irteligent Speed Compliance

Intermittent Bus Lanes

You can choose from the ARC-IT service packages or a new user defined service. Any user defined
service packages that have been created in this project architecture file will be listed first. You can
add a service package by selecting <New Service Package> from the Service Package pull-down
which will open the New Service Package window. See “Creating New Items from the Ribbon" for
more information.

NOTE: You cannot create a copy of a Physical Layer 2 diagram directly from the Diagrams menu (go
back to the Overview / Service Packages screen to include another instance of the Service Package).

NOTE: Service packages can only be associated with a Layer 2 diagram so the Service Package pull-
down will not be active for Layers 0, 1, or 3.

Add a Shape to a Diagram

To add a shape to a diagram, start by creating a New Diagram, or opening an Existing Diagram.
Select a Shape from the stencil on the left. Shown below is the stencil of shapes available:
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5 —
Info Flow Info Flow Center Field
(Bidir)
1 / 1
Vehicle Yehicle Perscnal Support
(Mobile)
- ] J )
ITS Functional Support Field
Object Communic.. Communic..
(W ' 1 i
Center Field Human Vehicle Personal
Hurman Hurman Human
W 1 . ]
Support Center Field Wehicle
Hurnan Environment  Environment  Environment
L - ] <
Personal Support Motes Comment
Envirenment  Environment
> O : e
Terminal Group Legend Legend
Physical Physical ...
Title Block

Shapes include:

e Information flows, uni- or bi-directional;

e Physical Objects, with a different color shape for each class — either Center, Field, Vehicle,
Vehicle(mobile) which is a nomadic device like a smart phone that could be carried into the
vehicle and turned into onboard equipment, Personal, or Support;

e Functional Objects;

e Communications objects, either in the Support or Field class;

e Human objects (operators or users) — either Center, Field, Vehicle, Personal, or Support;

e Environmental objects of various classes;

e Notes or Comment boxes;

e Terminals;

e Group box

e Legend (vertically or horizontally oriented); or a

e Title Block.
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The ITS Object is used for the Location and Time Data Source objects if you need to add one to your
project. Otherwise, the ITS Object works behind the scenes to represent a generic object supporting
all of the subsystem kind of elements in order to include their common functionality and interfaces.
The user will not have to select ITS Object. SET-IT will decide when to include that mapping for you.

Drag the Shape to the drawing area.

Double click on the Shape or right-click and select Shape Properties to view and edit the properties
of that new shape.

For Physical Object and Communications boxes select the physical object down in the bottom part of
the Shape Properties.

Click New to create a new element mapped to this physical object or communications shape. If an
element already exists for that PObject you can just click to select and map that element to this new
shape.

Delete a Shape
Select a Shape in the drawing area by clicking once on the shape.

Click Delete on the keyboard. It will ask if you are sure.
You can also right-click and select Delete.

If you delete a user-defined Physical Objects you will be informed with a pop-up screen that an
Enterprise Object / Resource by that name also exists and you will be asked if you want to delete
that, too. Conversely, if you delete a user-defined Resources in Enterprise view, you will be informed
that a Physical Object by that name also exists and asked if you want to delete that, too.

Create an Element

An “element” in SET-IT represents an instance of a physical object from ARC-IT. Think of this as the
local or customized version of what the national or reference framework has defined.

You can create your own elements and associate them with one or more physical objects.
There are several ways in which to create an element:
e From diagram, double-click on one of the rectangles that represent a physical object. This
will open the Shape Properties window shown above. From there select New... to open the
Element Details window.

e From the ‘New' area of menu bar on the "Home" ribbon, select Item / Element. This will also
open the Element Details window.
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e From anywhere in the Physical or Enterprise view press Control-e which is a shortcut key to
open the Element Details window.

When starting with the Shape Properties window you will first select the appropriate Physical Object
from the checkboxes located on the middle of the form.

If you dragged a system shape onto the diagram and opened Element Details using the New or Edit
buttons on Shape Properties then certain fields will be locked. Use Shape Properties to make those
changes first.

Select the Type — System or Human. This will be established by the shape you chose to move onto
the drawing.

Select the Domain — Transportation or Communications. This will narrow the choices available on the
other pull-downs. If you select Transportation then only transportation related PObjects will be
available for selection and if you select Communications then only communications related PObjects
will be available, e.g., Data Distribution or Wide Area Information Dissemination.

Select the Class — Center, Field, Personal, Support, Vehicle

Select the appropriate Physical Object(s) from the pull-down menu to select an ARC-IT physical
object or a user defined object. SET-IT will filter the selections based on the domain, class, or type of
object.

Select from an existing element in the center of the Shape Properties window.

Once you have selected an element to associate with this shape you can select its status. It will

default to what you have set as the Default on the Status Values table (see Status Values in the
Definitions Menu), usually “Project”.

If you don't see an element listed, click the New button in the shape properties form.
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The Element Details form appears as shown below:

r§ Element Details

Name: |New Traffic Management Center

Description: |(Center) This general physical object is used to model core capabilties that are common to any center. A
Auto-Populate

(Traffic Management Center) The Traffic Management Center’ monitors and controls traffic and the road network.

A YU W | I RS SN [JUN  TR W TIRGUNY JU - € S N R SO SRR [ |

Status: | Project v Abbreviation: |NTMC
Type: | System v Parent Element: v
Class! |Center " Domain: | Transportation v
Physical Object(s) @ Relsted O Al
[ Center s

[ Traffic Management Center

[] Mlerting and Advisory System

[] Attemate Mode Transportation Center
] Archived Data System <Support>

[] Archived Data User System

[] Asset Management System

(] Authorizing Center v
Stakeholder Role Status
QOur Town TMC Managers Manages | Project
> ] Ouns [ Poject
"

(o] [ o

Form Source: New Element

NOTE: the Lock symbol beside Physical Object(s) will appear when you come into Element Details
from Shape Properties. This is preventing you from changing something that is based on a diagram.
You would have to make the change on Shape Properties first or from the Definitions grid.

Type an Element name and its description and the selected Element name will appear on the shape.
A default abbreviation will also be entered in the Abbreviation box but you can change this to

something that makes more sense to your stakeholders. This is limited to 5 characters so they fit on
the terminal shapes when those are used. If your name is more than 5 words long, it will stop after 5
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characters. If the automatic abbreviation will cause a conflict with an existing abbreviation, then the
last letter will be replaced by a number.

You can type in a Description for the element. If you don't quite know what to say use the “Auto-
Populate” button to the left of the Description box to let SET-IT create a Default Description. This
will copy the descriptions of the physical object(s) the element is mapped to from the ARC-IT
database. Then you can customize it.

Center/Field and ITS Object:

When you clicked New from Shape Properties there may have been additional Physical Objects
mapped to your element behind the scenes. SET-IT automatically associates your element with the
generic physical objects that are appropriate to the kind (subsystem or terminator) and class (center,
field, personal, or vehicle) of object you are creating. These class-level or level 1 objects are set
automatically by SET-IT so the element will inherit the functions and interfaces that are common
across all systems of that class. Elements mapped to a subsystem (an object that has functional
objects) will get assigned an ITS Object mapping and the Center, Field, Personal, and Vehicle class
elements will also get a Center, Field, Personal, or Vehicle object assignment, respectively. This will be
visible in the Element Details form or on Shape Properties only if you checked the option on the
Diagram Settings options to “Show class level physical objects”.

The exception to this is any ITS Communications Equipment elements which are not automatically
mapped to either ITS Object, Center, or Field physical objects. These general objects provide
functionality across all the objects in this class, including security, management, and
communications. This simplifies the overall architecture so these functions and interfaces do not
have to be defined multiple times.
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Human Objects:
The figure below shows the Details form when creating a ‘"Human’ type of element:

Shape Properties I E‘E

Caitri 1
Physical Object E &
" Ry Certer - Human @- H 7 Uk
Operdors
Tooks Font Name: |MC Freaway Operators |
Bementts)

Description:  [Marinara County Department of Transportation (MCDOT) operates the freeway and state roads within the county.

1
RN PR T R Auto-Populate | Activities are coordinated through the Freeway Management Center (FMC), located in downtown Saucelito

WC Freeway Operators
[] MCDPW Center Personnel

Status: | Project - Abbreviation
Type: | Human Parent Element
LE
| E Physical Object@) Related
= Center Personnel A

3 Traffic Operations Personnel

E MC Freeway [ Archived Data Administrator <Support>
= %; Operators % [ Certfication System Operator <Support>

= [ Commercial Vehicle Administrator

[] Commercial Vehicle Driver <Vehicle>

New... Edit... = wraffic

operator traffic of [] Commercial Vehicle Inspector <Field>

= input data [] Credentials Management System Operator <Support> v
Status =
e = MC Freeway  OH = ﬁ:!:;
Physical Object(s) E Management Centerclal ’
Center Personnel all (BASIL/PINCH,
Traffic Operations Personnel = TMC Environmental fi |
[ Archived Data Administrator E Monitoring
[ Certfication System Operator =
[ Commercial Vehicle Administrator = TMC Roadway
[ Commercial Vehicle Driver E Wming “
[ Commercial Vehicle Inspector = A
[ Credentials Management System Cperator E TMC Basic
[ Data Distribution System Operatar = Surveillance #
[ Driver E
[ Emergency Personnei E Cancel
[] Emergency System Operator =
[] Emissions Management Operater 3 Fomm Source: Shape Properties - New

When you edit the details of a Human type of element the ‘class’ of the object is not shown. When
you create or edit the element details from the Definitions menu you can associate it with more than
one physical object from different classes. This allows you to support situations where the same
element, City Centre Traveling Public, may drive but they may also use other modes of transportation
such as a transit vehicle so you want to show them as both a Driver (vehicle class) and a Traveler
(personal class).

The other feature of the Element Details form is to associate the human element with a stakeholder.
This is a variation of the normal Element Details form in that the Roles column is not shown. You can
either enter a stakeholder to associate a stakeholder/human that may be managed or be part of a
larger organization — such as a Taxi Driver that is part of a Taxi company. You can also leave the
stakeholder field blank for the Human element and SET-IT will automatically create a stakeholder
with the same name as the element. This will let you show the relationship between the stakeholder
who may operate or use an element with other stakeholders (owners, managers, etc.) in the
Enterprise view.

Element Creation Notes
NOTE: the ability to change an element’s mappings to physical objects is disabled
when you enter the details form from Shape Properties on a diagram. In that case,
SET-IT is restricting controls to only what is on that diagram. You can access the
Element’s definition from the Definitions menu and change the mappings there with
some restrictions. If you try to remove a physical object mapping in the Elements

89



SET-IT Help

Details form you may see a message that says, “To unmap this physical object from
this element you must first remove it from this element’s shapes on the following
diagram(s): ...” Go back to the Diagram and use Shape Properties to change the
elements and how they are assigned to different shapes on the diagram.

Cannot Uncheck Physical Object

To unmap this physical object from this element you must first remove it
from this element’s shapes on the following diagram(s): DownTown
Curve Spead Warning

If you enter the Element Details from the Definitions menu you can also
change the Class of the object with the Class pull-down to either Center, Field,
Personal, Support, or Vehicle or the Type of the object to either System or Human. A
warning will pop-up to say “Changing the Element’s Class will uncheck physical
objects currently assigned to this element. Do you want to proceed?”

This can have big consequences later so you may want to leave this assignment alone. If you
have something that is part of multiple classes, go back to the diagram and choose one of
the hybrid objects from the Stencil.

Next, you can also use the area below the physical objects list to enter Stakeholders for the various
Roles and their Status with that element.

It is a good idea to make sure your elements have a stakeholder for who owns and
manages the element. This will help SET-IT map out the relationships among Stakeholders.
This will be exercised more with the Enterprise View.

NOTE: You can assign multiple stakeholders to a role depending on their status. You may
define one stakeholder who is currently operating a system (Existing status) and another
stakeholder that will be operating the upgraded system once the project is implemented
(Project status). However, two stakeholders cannot have the same role and the same status.
No two stakeholders can operate a system at the same time.

When you are done select OK and the selected Element name will appear on the shape on the
diagram. Now as you edit other diagrams for other service packages you can reuse this Element for

similar physical objects.

The other way to create a new Element is to use the New pull-down menu from the Home or
Diagram ribbon.

NOTE: If the new element is a center type of element, when you say OK to create the new
Element, SET-IT will automatically associate the element with the generic “Center” physical
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object. This will allow you to assign generic interfaces to your element such as system
monitoring or permissions data.

NOTE: If the new element is a field type of element, when you say OK to create the new
Element, SET-IT will automatically associate the element with the generic “Field” physical
object. This will allow you to assign generic interfaces to your element such as field
equipment status or configuration settings.

Creating a Complex Element

Is it possible to create an element that is mapped to multiple types of physical objects? Yes, you can.
In most cases, elements should stay mapped to objects of one class (center, field, personal, support,
vehicle) but there may be times when you have an element that is more complex, e.g., a center that is
also doubling as your traffic data archive, or a mobile unit that has a piece of field equipment
mounted on the back.

In those cases, open element details from the Definitions grid or from the menu when you create a
new element. In the Physical objects area, click the “All” radio button on the Element Details form.
That will expand the list of physical objects to show you all of the possible physical objects of the
same type and domain. Type is either system or human and Domain is either transportation or
communications. You cannot map a transportation system to a communications system, and you
can't map a system element to a human, either.

The list of PObjects will also change to show the class of the physical objects if they are different
than what was already selected in the Class pull-down above.

Creating Communications Elements

Communications Elements are used in a project to represent the flow of information through a set of
devices or infrastructure like fiber or cable or an entire communications service and you want to
show how that element/set of devices will be implemented and maintained. Another type of
communications system specializes in the collection, storage, and distribution of data.

Q O In SET-IT communications objects are of a support class and
{ITS Communications are shown on the diagram with rounded corners to indicate
Equipment} they are different than the transportation and other system
Fo ~ objects.

Because Communications objects are of a different class they typically cannot be mapped to one of
the Transportation class elements. An exception to this is the Transportation Information Center
(TIC). It can also be mapped to a Data Distribution System (DDS) physical object since they are often
done by the same stakeholder system or center.

But note that it does not go the other way —a DDS cannot also be mapped to a TIC.
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Remote Access Device

Center or Support elements can have human operators that interact with the center or support

system element through a Remote Access Device (RAD). The connections will be using a device like
a personal computer or other device that connects to the center or support system through a secure
encrypted connection. In SET-IT a Remote Access Device can be created as a Personal class element

and then assigned to a Center/Support to Human element flow as a Communications element.

As you assign a RAD to one flow in one direction the other flow will also be assigned to match.

Multi-Physical Object Shapes

SET-IT now includes some service packages with shapes that show multiple physical objects. As an
example, look at the service package TM16 Reversible Lane Management on the ARC-IT website.

(24} vehicle signage local data

Connected Vehicle
Roadside Equipment

driver input driver updates

h J
Vehicle

__f,_.,-——-.._\_____———._\__\ -0r-
An implementation may Multi-Access Edge
include either CWRSE or .
MEC, but not both Computing | [2A) vehicle signage data
RSE Traveler 1
Information

Communications

Vehicle Traveler
Information
Reception

MEC Traveler
Information
Communications

(2B) reversible lane status

Note how on the ARC-IT website the field class shape says "Connected Vehicle Roadside Equipment
-OR- Multi-access Edge Computing”. Note also that there is a comment cloud to the right of the
shape indicating that “An implementation may include either CVRSE or MEC, but not both. There can
only be one physical object assigned to a shape on a customized layer 2 (service package) diagram
in SET-IT. When you include one of these services you will see a pop-up asking which way you want
to go.

Multi-Physical Object Choice

This diagram contains a physical object shape that can be instantisted as a CVRSE or MEC physical object. Which do you wish to use?

CVRSE

[} Remember my choice and don't ask me again
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The pop-up Multi-Physical Object Choice window says that, "This diagram contains a physical object
shape that can be instantiated as a CVRSE or MEC physical object.” It then asks, "Which do you wish
to use" with boxes for CVRSE or MEC. There is also the option to "Remember my choice and don't
ask me again."

Most projects are going to be one or the other — RSE (public infrastructure based deployments) or
MEC (largely from cell or network providers). Very rarely would you need to include some services
with RSEs and other services using MECs. If you still need both, include multiple diagrams and
include RSE on one and MEC on the other.

After that service package is imported the shape will only show the selected physical object as shown
below for the MEC choice.

| {2A) vehicle signage local data | +

! |
i i driver updates
tMulti-Access Edge Arueriptit | | i

Computing} + |
{Vehicle}

Vehicle Traveler

Infarmation
Reception
MEC Traveler +
Information
Communications |
o _(Breversblelanestatus _
2: TM16: Reversible Lane Management [Copy 1}
1 | Based an ARC-IT Physical Diagram TM16 r& | Apr 23 2026 |

Creating a Child or Instance of Another Element

There is another type of element — an Element Instance. These are elements that inherit many of their
characteristics from another ‘Parent’ element. This is used to define a general element, e.g., ITS Field
Equipment, for perhaps a regional or larger scope project and then in later activities/phases break
down the parent or general element into specific instances, e.g., Surveillance CCTV Cameras.

To create an Element instance, use the New Elements menu Item to open Element Details. Provide a
name and click the pull-down for “Parent Element” and select one of the elements already create.
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Parent Element Changed

This change will force the current element to inherit the properties of
the newly selected parent element
Do you wish to proceed?

Yes Mo

Be careful — this warning gives you a chance to make sure that's what you want to do. For instance,
think twice before you start with a field device but accidentally picked a center as the parent. Say no
and go back and correct your mistake.

Say yes, and the new Element will be created with the PObject assignment of the parent element and
a copy of the parent’s description that can be tailored to the instance.

You can reverse this — you can turn an Element Instance back into a regular instance simply by going
to the Parent Element pull-down and clicking the top, blank row.

The idea of Element Instances is good when creating sub-projects that use more detailed versions of
the general elements for parts of the project. This feature also sets up compatibility with the RAD-IT
Tool which has used parent/instances for a long time to distinguish between regions and projects.

Adding a Physical Object to a Diagram / Assigning Element

These steps will show how to work with the diagram to add a physical object to a diagram that will
then be mapped to a local or customized Elements. This is based on a set of predefined physical
objects that came from ARC-IT. You can also add your own custom, unique, or user defined Physical
Objects if ARC-IT does not have what you need. Go to Creating a New Physical Object in the Creating
New Items from the Ribbon section.

Now, back to the diagram and the physical shapes — Start with a New Diagram, or open an Existing
Diagram, then Select one of the 6 different Physical Objects types from the stencil on the left.

Physical Objects come in ‘classes’ based on how they are defined in ARC-IT. The Physical Object
Classes are:

o C(Center

e Field

e Personal
e Support
e Vehicle
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A 6™ class known as the ITS class is really a higher level of the physical view's hierarchy and is used to
represent common functions and interfaces that all ITS objects share, including system management,
communications, and security.

SET-IT also lets us show the human operators of the various objects in a different box to show that it
is a human-to-machine interface.

The Nomadic or hybrid type of Physical Object represents a combination Vehicle (Mobile) object.
It's really a Vehicle class but might support vehicle safety or mobility service packages that run on a
personal mobile device and may, in some cases, connect to the vehicle databus, when they are
driving.

To create a new physical object, drag the Physical Object shape from the Stencil to the diagram
area.

O

o

Cut

Copy
Paste

Delete

Group 3
Update Title Block

Shape Properties

Double click on the Physical Object shape or right-click and select Shape Properties.
The Shape properties form appears.

Physical Object menu is on the bottom of the element Details form.
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Shape Properties %

Physical Object
Center - System
Element(s)
Mew... Edit...
Status
Physical Objecti(s)
[ ] Merting and Advisory System ~

[] Altemate Made Transportation Center

[] Archived Data Uszer System

[] Asset Management System

[] Authorzing Center

[] Border Inspection Administration Certer

[] Care Facility

[ ] Commercial Vehicle Administration Certer
[ ] Commercial Vehicle Service Provider Center
[] ©VO Information Fequestor Center

] DMy

[] Emergency Management Center

[ ] Emergency Telecommunications System

] Emissions Management Center

[ 1 Erforcement Center =

Shape Properties

Select the appropriate Physical Object(s) from the checkboxes located on the bottom of the Shape
Properties Form. SET-IT preselected the physical objects to list here based on the Class and Type of
box you brought in from the stencil.
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If elements have already been created to match the checked Physical Objects, then the selected
Element name will appear in the top area of the shape properties window.

NOTE: The Shape Properties box will be ‘floating’ to the left side of the window when it first
opens. To re-dock it simply click the title of the box and drag it over ‘drop’ it over the icon
that looks like a closed door on either the left side or right side of the screen. You can
‘undock’ it by clicking the title of the box and dragging it to another area of your screen. You
can also simply close the Shape Properties by clicking the X button in the top right of the
window.

NOTE: The human operators, including drivers, are shown on the physical view drawings as
physical objects with an icon of a person in the corner of the box. Human operators are also
stakeholders so as you create and edit a Human Operator on the physical diagram you are
creating and editing an element and a stakeholder at the same time. Human elements /
stakeholders also correspond to Resources in the Enterprise View. So, if you create a new,
user defined human element then SET-IT will automatically add that to the list of Enterprise
Objects you can use in the Enterprise View.

NOTE: The environmental terminators, including potential objects or vehicles detected by
sensors, are shown on the physical view drawings as physical objects with an icon
representing what is being sensed in the corner of the box.

If no elements have already been created matching the selected Physical Objects, then click the
New... button to create an Element. This will bring up the Element Details form. See “Create an
Element”.

Once an Element has been created or selected Shape Properties can used to set the Status value for
that element if your display is set to show Status.

Adding a Physical Object Mapping

This section discusses what happens when | change the physical objects assigned to an element
shape on a diagram that is already assigned to one or more Physical Objects.

In the scenario shown Below, a user has brought up Shape Properties for the MC Freeway
Management Center (BASIL/PINCH) element. Shape Properties indicates that the shape is currently
mapped to both the Center and Traffic Management Center physical objects. The user has clicked
on the box next to the Asset Management System physical object to add that as an assignment for
this shape. A dialog box called “Element Update Confirmation” appears asking the user, “Do you
wish to add this physical object mapping to the elements currently mapped to this shape as well?”
The choices are Yes or No with an option to "Remember my choice and don't ask me again.”
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e ] g a1t e - s + mme v

Shape Properties = .
ML Froowary Physical S .
(BASEFRNCH])
Eemantly) S
| 21 MC Freeway Management Center (BASIL/PINCH) traffic

2rator input

.

MC Freeway (-
Management Center
(BASIL/PINCH)

smient Update Confirmation

! Do you wish to add this physical cbject mapping to the elements currently
mapped to this shape as well?

Status [ Remember my choice and don't ask me again
BExsting T
Physical Cbject(s)

es
=y
A center | =
[ Traffic Management Center D
o
=l

] Merting and Advisary System

] alternate Mode Transportabon Canter

] Archived Data User System

| (] Asset Management System

] sutherizing Center

] Border Inspection Administration Center

[ core Facity

[[] Commearcal verude Administration Center

| ] Commerdial Vehide Service Provider Center i —=

TMC Traffic
Information
Dissemination

Chans Bransrtias s

Saying Yes here will change the mapping of physical objects for any and all elements shown in the
Elements area of Shape Properties. You will be able to see and confirm this new mapping by clicking
Edit to bring up Element Details and see that it is now mapped to three physical objects: Asset
Management System, Center, and Traffic Management Center.
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5 Element Details
i
E AN agement | P-I"!H'E-—-'|L I"|“|.
| Description: MCDOT has deployed two computer systems which monitor and record data from the sensors and operators. One
M Auto-Populate |is Bay Area Safety Information Logging (BASIL) system which provides detailed electronic records of incident
i histories and impacts. mmmmmnﬁmdlmmmwmuamemu v
ol s Bt ity il e arsialatbents vt - - weelwur b e ww wb ik dolle o b oldemis HETYYT b oo ws o rorle coll e ety i B sty
i Status.  Edsting v Abbreviation: [HFHZ ]
i
Type: | System ¥ Parent Bement:
Cass:  Conter : Domain:  Transpodation
Physical Object@)
[] Asset Management System ~
[] Canter
[#] Traffic Management Center
(] Alerting and Advisory System

If you had clicked No then the element would have retained its mappings to just the Center and
Traffic Management Center physical objects but the shape would have had an additional entry —
Asset Management System.

Show | Diagram CompleBon Tooks Fent Faral
Shape Properties x
- % .
MomgementConme | CoTier - System -
(BASE /PN CH)
Blement(s)

[ MC Freeway Management Center (BASIL/PINGH) ; : | i
i = 2rator input traffic

(s

MC Freeway
Management Center
(BASIL/PINCH)

0 0O

L[ Edit...

Status
Existing ~

Physical Object(s) )
! ] center A
4 Traffic Management Center
A Asset Maragement System
[[] aslerting and Advisory System
[[] alternate Mode Transportation Center
[ Archived Data User System

1 600 [
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NOTE: the use of color in the screenshot above. The first 2 — Center and Traffic Management Center
are blue to indicate that they are both assigned to the shape and the Elements shown. The Asset
Management System has a checkmark also but it is black indicating that it is mapped to the shape

on this diagram but not to the elements assigned.

At this point, if a user clicks New to create a new element for this shape it would inherit all 3 physical

objects.

Removing a Physical Object Mapping

Similar to what happens when a user wants to add physical objects to a shape the user will also get
feedback when they want to remove physical objects from a shape that already has elements

assigned.
AN H T T L ' e | -—— T o T i | :“ . ID ---
B I U e EEIE
Saucebto Traffic | Fryscal Object
H| OpeationsCentey | Conier-System Font Paragraph
| | 2
Bementis)

' ] MC Freeway Management Certer (BASIL/PINCH)
] Saucelto Traffic Operations Center

Element Update Confirmation

—_— — -

MC Fr;eway
nagement Center 4 —
BASIL/PINCH)+

Do you wish to remove this physical object mapping from the elements
3 B currently mapped to this shape as well?

Statue [] Remember my choice and don't ask me again Yes
Eﬂihl‘ﬂ L 1
“““D o ey MC Multi-Modal
Management ~ w -
EA Center e Coordination
] Traffic Management Center
] Merting and Advisory System

As seen above, the Element Update Confirmation screen is shown when a user has decided to
uncheck a physical object from Shape Properties. It is asking if the user wishes to “remove this
physical object mapping from the elements currently assigned to this shape as well.” Again, with the
choices of Yes or No with an option to remember that choice. As we the adding of physical objects,
if the user says No then the mapping change will only apply to the shape. The elements listed will
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retain their physical object mappings as before. If the user says Yes then the elements will no longer
be mapped to that physical object.

Another aspect of this removal of physical objects is in situations where a user might try to remove a
physical object of a shape that had functional objects and flows that were only valid for that physical
object. They will be warned with the following screen.

Warning: Removing a physical object(s) will invalidate functional
objects and flows associated with this shape. Continue?

No

NOTE: Care should be taken any time changes are made to physical object mappings for
shapes or elements, especially when a project has more than one diagram with those

elements. That's why the dialog confirmation boxes appear.

How Do | Customize an ITS Class Shape?
Some service packages contain shapes that are from that 6 ITS Class of Physical Objects, e.g., SU05:

Location and Time.

Equipped Vehicles

Vehicle System Executive

ITS Communications Support

Vehide System Monitorngand
Diagnostics

Vehicle Location Determination

2A) location correction
( ),— —— = — PP

&
&

(1A) location and time | Center Location and
——_— 1A) location and time
| Time Source (LTS) cf—(ALlocation and
q |
| ¥1A) Tocation and time +
; A 4 MCDOT CV Roadside
TOMATO Regional MCDPW GARLIC MC Freeway Equipment  G— — — e —— "
i . raveler Information
Traveler Information Information System Management Center Field System Executive Devices
Center (BASIL/PINCH)
Field System Monitoring and
Diagnostics i i ITS Communications
‘ ITS Communications Sup port I ‘ s Support I ‘ s Support I RSE Position Correction Support i _(Z_A]_I(K:atl_on correction »p Support
‘ Center Support Services l ‘ Center Support Services I ‘ Center I s ¢ R <<+ — —1 Personal Location
RSE Support Services (1A) location! Determination
and time!
A
(1C) position corrections T |
| |
Position Correction
|
Source L Field Location and
— —F Time Source (LTS)

2: MC Location and Time Services for V2| Safety

2

Based on ARC-IT Physical Diagram SU05 r9

Sep 142021

BRB
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If you want to create elements for the grey ITS class shapes such as the Location and Time Data
Sources, there are a few other steps you need to do.

{Basic Vehicle} {Location and Time
Data Source}

| |
' |
L(l_A} host vehicle status

v

{Vehicle}

(1A) location and time

Click the grey {Location and Time Data Source} box, bring up Shape Properties and click New...
This will bring up the Element Details form. Here you can give the new element a name, use the
Class pull-down to set the class of the object. Select the class that corresponds to the class of the
object you are connecting to, i.e., use Vehicle class if this L&TDS is to be connected to a Vehicle
element.
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You can also use the or use the New / Item menu and click Element to create a new element.

5§9-0d =~
BN - o
== X N

Diagram Enterprise Physical Comm

Review

Diagram

Ne Service Package

i |New Element(Ctrl +E) ‘
1L Physical Object |

In Element Details change the class to the class you need and acknowledge the “are you sure” dialog
box. Scroll through the list of Physical Objects and choose the Location and Time Data Source.

You can now click AutoPopulate to fill-in the description and assign stakeholders.
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[5: Element Details

Document was last saved: Just now
Name: |Private Vehicle GPS ]

________ D escription: |{| aeation and Time Data Source <IT53) The ‘Location and Time Data Source’ provides accurate position information.

JAuto-Populate ;| While a Global Positioning System (GPS) Receiver is the most common implementation, this physical object represents
any technology that provides a position fix in three dimensions and time with sufficient accuracy.

Status: | Project w Abbrevigtion: |PYVG |
Type: | System ~ Parent Element: .
Class: |vahicle » Domain: | Transpartation ~
Physical Object(s) (® Related O Al
[] Light Vehicle OBE A

Location and Time Data Source <ITS=
[] Mairt and Conetr Vehicle OBE

[] Micromobility Vehicle OBE

[] ©n-Board Weight Monitoring Equipment

[] Cther EVOEEs
[] Other MCV OBEs
[] Cther Micromobility Vehicle OBEs ]
Stakehaolder Role Status
» w  Manages Project
Area Drivers Owns Project
B

QK Cancel

Form Source: Mew Element

Click OK to add this Element to your inventory of elements for your project.

Now, back on the diagram you can double-click Shape Properties to select your new element to be
matched with this shape.
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|ShapePererties
.|.|.|.|.|.|.|.|E.|.|.|.|.|.|.|.|.|.|.|.|.|.|.|:||l:.,|.|.|.|.|.|.|.|.|.|.|.|.|.|.|:||!|.|.|.|.|. - ﬂ e Ph'_.fsical Ob]ed
DataSowree] ITS - System
Element(s)
= Private Vehide GPS
Private U\;hicle GPS [] Center Location and Time Source (LTS)

] Field Location and Time Source (LTS)

T

TETUS ${M] location and time
- 1™
¥

Shape Properties for Elements with Multiple Physical Objects

A note about the mapping of Elements to Physical Objects. As has been stated, an element can be
assigned to more than one physical object. Think of this as having one device doing multiple jobs or
one center being used to house more than one activity.

When ARC-IT was defined, the physical objects were defined to show where the interfaces might be
in order to see what standards may need to be developed if information was to pass over an
interface between different systems.

It was realized that some implementations would combine functionality in ways that ARC-IT may not
have conceived. In some cases, functionality from one Physical Object may be distributed across
multiple elements, e.g., 2 traffic management centers — one for freeway surveillance and another for
traffic signal control. On the other hand, one element may be combining functions from more than
one Physical Object, e.g., an integrated operations center that pulls together traffic management and
emergency call dispatching into one system.

e SET-IT diagrams are based on ARC-IT service packages, formerly CVRIA applications. As such,
they show the Physical Objects that are supporting that service package. In some cases, you
may have an element that is doing those functions but may be mapped to other physical
objects that support other service packages (on other drawings).

e SET-IT shows that in Shape Properties for an element as shown below:
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L. Shape Properties %

|2 | |3- TOMATD Fegional Physical Object L
Travoler Ik thon Center - System
Contor
Element (z)

Super Center
[] TOMATO Regional Traveler Information Center

g i

(28] eraffic detectar camtral +

f widey surveiione comtnal

{2B) traffic detector data

E (28] traffic images +
traffic imoge meto dota

A (28] roodway wiarning system og
g (28] roadiway warning system st
h (2B} eavironmental fensar ot

28] emdranmentol sensor dato
(28] envirenmental situation

dato-+ .
. i e SR i cation
:;‘!ﬂﬂrﬂtlﬂnl:b ;
dienbiom staiue- New... Edit...
[[=]
| {20 raod ne!wwk_
conditions Inclusion
;l At Least One | w ||'Je
Physical Objecti(z) L
Transportation Information Center |
[ ] Mtemate Mode Transportation Certer

[] Asset Management System
TIC Sitwatian Data ] Care Facility
Management [ ] Commercial Viehicle Service Provider Center
[] Event Promater System
[] Financial Center

] Media E
[ ] Merting and Advisory System |

[ ] Archived Data User System E
[ ] Authorizing Center E

[] Border Inspection Administration Center
[ rammarrial Wehirls Sdministratinn Cantar
In this example, the “Super Center” element is mapped to many different ARC-IT physical objects but

the diagram is only showing a Transportation Information Center (TIC). So, Shape Properties for this
case shows the assignments of the Super Center to the TIC by using the color blue and checking the
box. Shown in blue, but with no check marks are other Physical Objects to which it is mapped in the
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definitions grid or on other diagrams. Move your mouse and hold the cursor over the physical
objects and the 'hover-help’ text will show what is meant by the coloring and checking.

The Elements grid in the Physical View Definitions menu will show the complete mapping of the
Element to Physical Objects.

Create a New Information Flow

Creating a new information flow or what SET-IT calls a "User-Defined Flow” can be done from the
diagram or from the Definitions menu.

To create a new flow from the diagrams, start by creating a New Diagram or opening an Existing
Diagram.

Select the Info Flow from the stencil on the left and drag it to the diagram area.
Connect the selected Flow to appropriate Physical Objects/Elements in the diagram.

TIP: You will need to have associated Elements (local/customized things) with the ARC-IT
Physical Objects in order for the next step to work. The assignment of flow names to lines on
the diagram is done at the “element triple” level — that is, source element, destination
element, and information flow. You may need to go back and edit the Shape Properties for
the boxes to make sure they all have local/customized Element names.

Disappearing Corners? Sometimes an information flow seems to lose its cornering ability. It
goes from a right-angle connector (the default) to a straight-line connector or seems to go
off at a 45-degree angle. If this happens, you can add corners if they are lost by dragging the
line mid-points and endpoints to get the corners in the desired spots.

If you drew a line between elements — shapes that have been customized — then when you click the
New... button the information flow details form will open up in ‘Elements’ mode where the source
and destination will already be populated with the source and destination elements. You will need to
use the physical objects pull-downs to tell SET-IT which physical objects should be mapped as source
and destination for your new flow because and element may be mapped to more than one physical
object.

If the information flow you want already exists in the project database use the steps in the next
section to select the line, select one of the flows already defined for that source and destination
combination, and assign the properties or characteristics for that flow.

If the flow you want doesn't exist yet — perhaps something unique to your project or situation — then
click on the New... button on the Shape Properties to create the flow. See Create a User Defined Flow
below.
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NOTE: You cannot add an information flow that would go INTO an environmental terminator.
Environment objects are there to represent the “things the sensors sense” and the flows from it are
meant to be a one-way representation of the type of information being sensed by the field or
vehicle-based sensors.

Flow Status

The deployment status of an information flow should be consistent with the elements on each end.
As you connect a flow to go from one element to another SET-IT will assign the ‘furthest out’ status.
For example, if the source is existing and the destination is ‘project’ then the flow must also be
‘project’. SET-IT also provides an automation feature such that if you change the status of one of the
elements to be something ‘further out’ in time then you will see that the status of the flow will be
changed to match that new ‘further out’ status. The automation does not work the other way - if
you pull the status of the element furthest out back to something previous the status of the flow will
stay the same.

Identify Shape Properties of Flows

From the diagram, double click on the Flow and the Shape properties form appears. The Shape
Properties form is available in several places, including when viewing flows on diagrams. This form
will be used to identify Name, Status, and communications characteristics of flows.
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Shown here are 2 examples. The diagram on the left is for a system flow routed through a
Communications system with an alias applied. The diagram on the right is for a human interface flow
routed through a secure remote access device.

Shape Properties Shape Properties

=S Information Flow t Information Flow
| trafi eperales dats
|

Flow(s) Flow(s)

[ Sign-Stat (vehicle signage application status) P (R E] =fiic operator data |

[[] automated lane status [] center operator data

[ controlled zone application status

[[] cooperative cruise control application status
[7] device identification

[[] environmental monitoring application status

[ environmental stuation data

[C] NTCIP fiield equipment status)

[[] infrastructure restriction waming status

[[] intersection management application status

[ intersection safety application status

[] lighting management application status v
New... Edit. | Show Related Shapes | New... Edit... Show Related Shapes |
Status Status
Project |~ ||| Profect v
DDS DDS
| |
Communications Remote Access
| MC Transportation Communications Network V| | MCDOT Remote Access Terminal v
Flow Characteristics Using FIPS FIPS Basis... Flow Charactesistics Using FIPS FIPS Basis...
Charactenstic Value Characteristic Value
Time Context Recent v Time Context Now N
Spatial Context Local ~ Spatial Context Regional ~
Acknowledgment | True ~ Acknowledgment | True w
Encryption True ~ Encryption True v
Authenticability - True v Authenticability - True ]
Cardinality Unicast ~ Cardinality Unicast v
Inttiator - Source v Inttiator - Source e
Interoperabilty Regional ~ Interoperability Local 73

I Shape Properties

Flow(s): Depends on the source and destination of the Flow, a list of appropriate Flow names
appears on the box at the top of the form. Whenever a flow Alias is applied that alternative name will
be shown in Shape Properties with the original name of the flow listed in parentheses.

Click on the appropriate Flow name from the list and the selected Flow name will appear on the line.

Click the New... button to create a new information flow for this line between elements. This will
launch the Flow Details screen. From Shape Properties click this button will pre-populate certain
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characteristics since it is coming from a selected flow on a diagram, including the source and
destination elements and default flow characteristics.

Click the Edit... button on Shape Properties for a highlighted flow to also open Flow Details. This will
let you edit some of the characteristics and descriptions, but some fields will be read-only since it
preserves what is on the diagram. Change the diagram first then edit the values in Flow Details.

Click “Show Related Shapes” and it will highlight the flows that are related to that selected flow or
functional object — requests that go with responses, status flows that go with configuration flows, etc.
This can be really useful on complicated diagrams. If a flow or functional object doesn’t have any
defined relationships between it other flows, then this button will just be greyed out.

Flow Status: Select appropriate Status from the pull-down menu on the middle of the form. Status
has to do with the timeline of deployment — whether this interface already exists (existing), is part of
the project you are architecting (project), or might be a new concept that a (future) project might
want to consider but you want to go ahead and let your readers start to see it.

Select Status from the pull-down menu, and the line style of the line changes appropriately for
different Status values. For lines that have multiple flows SET-IT will use the lowest value, typically the
nearer term value depending on how your Status Values have been defined in the Definitions menu.

DDS: If this flow will go through a data distribution system use the pull-down to select the Element
that will act as the data distribution system for this information. On the diagram the flow name will
have a “(d)" appended to the name to indicate that it goes through a data distribution system. You
will need to create an element mapped to a Support class Data Distribution System physical object
first in order for it to be visible. You can click New Element... and it will bring up a blank Element
Details for form you to create a new DDS.

Communications: If this flow will go through a communications domain element (e.g., Wide Area
Dissemination) use the pull-down to select the Element that will act as the communications system
for this information. On the diagram the flow name will have a “(¢)" appended to the name to
indicate that it goes through a communications system. You will need to create an element mapped
to a Support class Communications domain physical object first in order for it to be visible. You can
click New Element... and it will bring up a blank Element Details form for you to create a new
Communications element.

Remote Access: If this flow is a human interface flow between a Center or Support element and a
Human operator/user then it can be assigned to go through a Remote Access Device. As you click a
human interface flow the Communication pull-down will change to say Remote Access. Use the pull-
down to select the Element that will act as the remote access device for this information. Click the
“New Element..." choice if you need to create an element. On the diagram the flow name will have
an”(r)" appended to the name to indicate that it makes use of a remote access device.

NOTE: According to ARC-IT, not every information flow is eligible for routing through a data

distribution system or communications system. Flows to/from environmental terminators are not
possible so the pull-down will be greyed out. Other flows might be appropriate for information
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broadcast from a single source to many destinations at once and might use a Wide Area
Information Distribution mechanism but not something like a data warehouse or clearinghouse.
In those situations, the Communications pull-down will be activated to show the Wide Area
Dissemination elements but the DDS pull-down will still be greyed out. Human interface flows
will cause the Communications pull-down to change to say Remote Access.

NOTE: The ¢, d, or r symbol will be displayed to the right of the last flow name on a line. Even if
there are multiple information flows on the same line but only one of them is going through a
communications, data distribution, or remote access element. Printing the information flow
triples as a report will show the details. Depending on how complicated your diagrams already
are you may consider splitting the flows up into multiple lines to better indicate which are and
are not using a communications or DDS element.

NOTE: This may seem obvious but you cannot route a flow through itself which means if you
see a flow going to a Data Distribution System (DDS) then you will not be able to use the DDS
pull-down and select that system for it to go through.

When you disconnect a line on a diagram all the characteristics for that line will disappear and the
line color will revert back to black to indicate that it has not characteristics. Connect it back to an
element shape and recheck whether it is to be routed through a Comm or DDS and the line styles
and characteristics will be restored.

See the section on Using Data Distribution in the Other Diagram Tools for further discussion on
Data Distribution. Yes, you can connect flows directly to the DDS or communications elements if they
are 'dds-" or ‘comme-eligible’, meaning they are defined in ARC-IT as flows that could be directed
through a data distribution system or a wide area information disseminator.

Flow Characteristics: Flow Characteristics attributes on the bottom of the Shape Properties Form
identifies the communication characteristics of the flow.

Using FIPS: The "Using FIPS" check box indicates whether the methodology from the FIPS 199 to
characterize the flow in terms of its requirements for Confidentiality, Integrity, and Availability. Check
this box and click FIPS Basis... to document the settings and rationale with this approach. See Using
FIPS below. NOTE: this method is in lieu of using the Encryption and Authenticability values directly
in Shape Properties. Using FIPS doesn't make sense for every flow — the human interfaces, for instance,
will not have FIPS analysis.

Flow Characteristics

Select the appropriate Flow Characteristics values form the pull-down menu on the bottom of
Shape Properties. By modifying these attributes, different communication symbols appear on the line
to indicate their spatial context requirements or their timing requirements and the color of the line
changes appropriately.

Flow characteristics are set to allow the right communications solution to be assigned when you go
to the Communications View. If you make a change to the characteristics defined by ARC-IT it will
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ask if you want to create a user defined copy of the flow. This will preserve your customizations and
let you use SET-IT's Comm View to choose the right solutions.

The Time context requirements are expressed as a number:

1> Now (something needed in near real-time such as an intersection movement indicator from
another vehicle)

2> Recent (something used to understand the current situation such as traffic flow data at an
intersection)

3> Historical (something that has already happened such as a set of transit ridership numbers
for an archive)

4> Static (something that doesn't change or doesn't change very often such as the text of a
roadside sign)

The time context is then followed by a letter indicating the flow's Spatial context:

A> Adjacent (something very close to where it is needed such as data within the onboard
systems of a vehicle)

B> Local (something to be used in close proximity of where the data was created such as an
intersection controller)

C> Regional (something used by the surrounding region such as traffic flow data along a
freeway corridor)

D> National (something used by the entire country such as a nationwide emergency message)

E> Continental (something used wherever connected vehicles may be such as an application
update)

These time and spatial characteristics can be hidden from the diagrams if you want to declutter how
they are presented. Use the Diagrams tab of the Options window to change these settings. They will
take affect on your diagrams as soon as you close the Options window. See the SET-IT Options /

Diagrams section.

At Layer 2, the information flows can also have the following characteristics:
e Acknowledgement — True / False
e Encryption — True / False
e Authenticability — True / False (if FIPS is used this will be locked)
e Cardinality — Unicast / Broadcast / Multicast / Hybrid (if FIPS is used this will be locked)
e Initiator — Destination / Source / None (blank)
e Interoperability — National / Regional / Local / None / Not Applicable
e Latency — High/Medium/Low/Ultralow (set on the Flow Details form)

TIP: Include a Legend on at least one of your diagrams. This will help you and your readers see
what the different symbols and color-coding mean. The physical and enterprise drawing stencils
include either a vertically oriented legend or a horizontal legend depending on where you have
the most real estate on your drawing.

NOTE: Lines that contain multiple flows may have different characteristics for different flows.

Look to see which flow is selected/highlighted at the top area of the Shape Properties box. For
example, if a flow contains both an encrypted flow and an open or unsecured flow, then the line
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will show the characteristics of the most stringent setting. That is to say, it will be red as if all the
flows on that line were encrypted.

In the example below, a line with 2 flows is used. On the left the first flow is selected and, on the
right, the second flow is selected.

Shape Properties Shape Properties

Information Plow

|

im--l-.a.-—-u-——--- P iy sl st g s §

et gty s b i, g bt s
z L

Rawis) Flowe(s)

5] roadway dynamic signage status | [] madway dynamic signage status
[#] vehicle signage local data | vehicle signage local data

ariving train information amiving train information

) g _ ng

[] asset ID k| [] asset ID

[] bamier system status [] bamier system status

[ conflict monior status

[ erwironmertal sensor data

] incident scene waming notification
[ infrastructure restricion waming
[] intersection conrol status

[1 mied nse cmasinn shabis

[ conflict monitor status

[] environmental sensor data

] incident scene waming nofification
[] rrastruscture restriction waming
[] rtersection control status

|_| mincad LsA crossing statis

Hew.... Edit... Mew... Edit...
Salus Status
Project Project
DDs DDs
Communications Communications
Flcrw G'lifﬁd’Eﬂlﬂiﬂﬂ I_Igr‘lg FIFS F|P5 Bayg Faw Characteristics Llshg FIPS FIPS Basis. ..
Characteristic Value Characiensic
Time Context | Recent w Time Context
Spatial Contest Adjacent w Spatial Cortext
Acknowledgmant False Acknowledgment

Emcryption True VI

Authenticability |Tn.|u w

Authenticability

The encryption values are different for each flow. The line style uses the most-restrictive security
setting, encrypted=true in this case. There could be other characteristics that are individually
relevant to a flow such as the eligibility to use Data Distribution or Communications. When in doubt,
click each of the flows to see what is going on. You can always split the lines to show the flows
individually but this may not be feasible or desirable on a complex drawing.

As you go higher in the project architecture hierarchy different characteristics will apply because the
interconnects are collections of flows and not all flows will have all of the same exact characteristics.
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At Layer 1 and 0, the physical interconnects can have the following characteristics:
e Encryption — True / False (if FIPS is used this will be locked)
e Authenticability — True / False (if FIPS is used this will be locked)
e Cardinality — Unicast / Broadcast / Multicast / Hybrid

Click New... or Edit... from the Shape Properties window to open up the Information Flow Details
form/window. From here you can also make changes to the flow's characteristics and descriptions.

[— m—
Mos: [NTCP 23 | Ao

ion: | Cysment road cond leq.. suface . subsuface temperature, moisture, icing, treatment status) and suface weather cond leg. ar . wind speed, . visibiity) as
Auto-Populate | measured and reported by fieed and/or mobile environmental sensors. Operational status of the sensors is also included

Type: System hperink
Encypbon  False Latency  Low v Intistor. | Destination w
[ Using FIPS
Authenticabilty:  True Time Contexd:  Recent v Acknowledgment | False v
Cardinaity.  Unicast v Spatial Context: | Local w Interoperabiity | Regional ~
FIPS
Confidentialty: | Low v Integrty: | Moderate ) Avalabity: | Moderate )
) B [ Ih0 157 bonc e daa s sheerved 7| (Lt Pk’ Ivfs shoukdbe commctte Sanre] o [ ———rePre——
safe speeds etc.; DISC: WYO information will not be catastrophic
bebeves this to be HIGH
Source Blement Source Physical Object Destination Bement Destination Physical Object Status DDS WAIDS RCU

P MCDOT Envionmetal Sensar ¥ | ITS

f
i

MC Freeway Management Center (BASIL/PINCH)  Traffic Management Center Future

< >
Source Functional Objects: Destination Functional Objects
B4 Roadway Envimnmental Monitoring £ TMC Environmental Monitoring -~
[[] TMC Basic Survellance
[[] TMC in-Vishicle Signing Management
[] TMC Roadway Waming
[T] TMC Soeed Waming v
==
Form Source: Shape Properties - New

Type indicates whether an information flow is between Systems, Humans, and a System, or from an
Environmental terminator.

You can view the Functional Object assignments provided by ARC-IT and add additional Functional
Object assignments. From here you cannot remove assignments provided by ARC-IT. Note the Blue
text used to indicate Read-Only.

If you make changes to the characteristics of an information flow that came from ARC-IT, then SET-IT
will automatically-create a user defined triple in the underlying database table of Physical Object
Flows. Now you can make changes to your flow that are unique to your project’'s needs without
changing the ARC-IT flow's definitions.

Using FIPS

The "Using FIPS" check box on Shape Properties indicates whether the methodology from FIPS 199
was used to characterize the flow in terms of its requirements for Confidentiality, Integrity, and
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Availability. Check this box and click "FIPS Basis..." to document the settings and rationale with this
approach.

Click the "FIPS Basis" button from Shape Properties or Click the FIPS button on the menu bar for the
Physical Diagram.

traffic control priority request

Low W

Y ¥ + B
ertialty Basi

The result of this will be directly observable

Moderate W

ntaarity Basis

Invalid messages could lead to an unauthorized user gaining transit #
signal priority at an intersection. This could also be used to delay traffic,
which could lead to a financial mpact on the community. However, the
traffic signal will have controls in place to ensure that it does not display
an ilegal configuration (such as green in every direction)

These messages are important to help with the transit signal priorty ’
application. Without them, it will not work . However, if these signals are
not received, the ITS RE will continue to function using its default
configuration. The Transit Management Center should have an
acknowledgement of the receipt of 3 message

READ ONLY: FIPS Values are editable in Fow Details
Shape Properties  FIPS
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NOTE: Shape Properties must also be active (open) in order for the FIPS Basis window to be
populated. Even if you click the FIPS button from the menubar it will only populate if Shape
Properties is also opened.

NOTE: Also, this FIPS basis screen is read-only from Shape Properties. As the note says at the
bottom of the screen, these values are editable from Flow Details. Go back to the normal Shape
Properties window, select a flow, and click Edit.

Definitions from the Federal Information Security Management Act (FISMA) of 2002 and FIPS
Publication 199:

Confidentiality: Preserving authorized restrictions on information access and disclosure,
including means for protecting personal privacy and proprietary information. A loss of
confidentiality is the unauthorized disclosure of information.

Valid Values: Not Applicable, Low, Moderate, High

Integrity: Guarding against improper information modification or destruction, and includes
ensuring information non-repudiation and authenticity. A loss of integrity is the unauthorized
modification or destruction of information.

Valid Values: Low, Moderate, High

Availability: Ensuring timely and reliable access to and use of information. A loss of
availability is the disruption of access to or use of information or an information system.
Valid Values: Low, Moderate, High

The Confidentiality and Integrity of a flow affects whether not Encryption should be used and
whether or not the sender of the flow should be Authenticated. Here is the formula:

e If Confidentiality > Low, Encryption = True;

e Else If Confidentiality <= Low, Encryption = False
e |If Integrity > Low, Authenticability = True;

e Else If Integrity <= Low, Authenticability = False

NOTE: Using FIPS is in lieu of using the Encryption and Authenticability values in Shape
Properties. If there are values set on the FIPS Basis screen, then the Encryption and
Authenticability values on the Shape Properties menu will be set based on the formula above
and the pull-down will be locked.

NOTE: When you click on a flow line on a diagram that has more than one flow name on the
same line and bring up the FIPS Basis window you will see the list of flows at the top area of the
FIPS Basis window. As you click each flow at the top you will see the C-I-A values and rational in
the bottom. SET-IT calculates the coloring of the flows on the diagram based on the most
stringent setting of the multiple flows. For example, if one flow has Low confidentiality but
another has Medium Confidentiality then the flow will be colored based on the Medium setting
(Blue or Red depending on the Integrity setting).
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TIP: If you want to change FIPS information for individual triples, add another line to the
drawing, assign the flow you want to change to that line and change the FIPS settings from
there.

NOTE: For Human Interface flows, regardless of what settings there are for the C-1-A values on
the Using FIPS screen the flows will still appear as black for no Encryption or Authenticability
since there is no way to encrypt or describe how to encrypt a machine-to-human flow or to
practically authenticate the information on such an interface.

Changing FIPS values (and other characteristics) may trigger the need for a new or different
Communications solution so if you make changes to any of the FIPS values you may see a pop-up
window asking if you want to make a user defined copy of the flow. Say yes and all of your
information will be copied from that ARC-IT based flow to a new user defined flow that preserves
your choices and allows you to continue customizing.

Create a New or User Defined Information Flow

Sometimes SET-IT may not have the information flow you need. The database that comes with SET-IT
contains over 900 information flows based on the physical view from ARC-IT. But as technology
keeps evolving new projects are bound to have interfaces that are new and unique. Creating a new
or User Defined Flow in SET-IT is easy.

There are a couple of ways to create a new flow:
o From the New Items menu
o From Shape Properties on a Diagram

Creating a flow from the New Item Menu
At the top left of the screen click the Item pulldown from the New area and select the Information
Flow. The Information Flow Details window opens.
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If you use the New menu Item to start the process you will be in what SET-IT calls "PObject Mode",
meaning that the flow is being created completely from scratch and you have to select the source
and destination physical objects before selecting the project's elements.

S Information Flow Details

Name:
Hias:
Description:

HAuto-Populate

Type:

flood monitoring system data

@ User Defined

FLOOD-1

[ Apply Alias

This flow is to share information between controling centers about the status of the flood control systems. This would include status of the center’s field equipment with location and time stamps for the

information.

System ~ Level: 2 edink
Encryption:  True Latency  Low i Initistor:  Source i
B Using FIPS
Autherticabilty: T Time Cortext:  Recent - Acknowledgment  True -
Cardinality:  Unicast w Spatial Cortext:  Regional ~ Interoperability  Regional ~
FIPS
Confidertialty: Moderate ~ Integrity:  Moderate ~ Availability:  Moderate ~
Corfidertiality Basis: Confidertiality value setto defaut by & Inteqrity Basis:  Need to maintain the authority & Avalability Basis:  Availability value set to default by SET-IT. a
ETT. and legitimacy of the sending
v system v v
Source Physical Object Destination Physical Object Status DDS WAIDS RCU ICE Replaces
Maint and Constr Management Center Traffic Managemert Certer Project 2 [} O B | (None)
b Traffic Management Center w | Maint and Constr Management Center Project 2 (] ] | @ |{None)
g
Source Functional Objects: Destination Functional Objects
B TMC Environmental Maritoring B MCM Environmental Information Processing
[C] TMC Advanced Rail Crossing Management I () MCM Automated Treatment System Cortrol I
[JJ TMC Automated Vehicle Operations () MCM Data Collection
[[] TMC Barier System Management (W] MCM Environmental Information Collection
[T TMC Basic Surveilancs (7] MCM Field Asset Tracking

Form Source: Grid - Information Flows
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The Type pull-down lets you set this as a flow between Systems, between a Human operator and a
System, or from an Environmental terminator.

The Alias box lets you define an alias for a flow and the Apply Alias checkbox lets you determine
when you want that alias to be used on your diagrams and outputs. A flow alias is a way to use a
customized name for an information flow while retaining the mappings to the ARC-IT reference
model for that flow. For example, if you are doing a connected vehicle project to collect probe data
from passing vehicles for traffic monitoring purposes you may want to just show the term “BSM" for
the basic safety message defined in the SAE 2735 standard rather than the full name of the ARC-IT
information flow, “vehicle location and motion for surveillance”. It isn't common for a user defined
flow to also have an alias.

In the PObject Mode for a new user defined information flow the pull-downs for Source and
Destination are Physical Objects as shown above.

Once the PObjects are identified SET-IT will run some queries and determine which Functional
Objects should be available to select as part of the interface. It will also populate the default settings
for the flow characteristics including the security settings, cardinality, as well as time and spatial
context. Even though you haven't selected “Using FIPS" yet for your new flow SET-IT will need a
default value for Confidentiality and Availability in order to assign the new flow to an appropriate
communications solution so you will see the values and the Basis fields populated even though they
are greyed out.

The checkboxes that appear to the right of the source and destination show you the eligibility
settings for use of Communications objects and the Data Distribution System (DDS) object. The
abbreviations stand for:

- DDS: Data Distribution System

- WAIDS: Wide Area Information Dissemination System

- RCU: Roadside Communications Unit

- ICE: Intelligent Transportation System Communications Equipment

- RAD: Remote Access Device (only available for Human interfaces to Center or Support

elements)

See the www.arc-it.net website for information about these communications physical objects.

As you select physical objects SET-IT will preselect values of eligibility based on the class of the
source and destination. You can change this when you create or edit a user defined flow for your
project.

NOTES about assigning characteristics. When a flow is created it needs to be characterized in a way
that will allow the right communications solution to be assigned when you go to the
Communications View. SET-IT will set default values for Confidentiality, Latency and Availability since
the communications profile and solution assignment rules rely on those characteristics.
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If the user does not make any assignments to these fields, SET-IT will set them as follows:
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Confidentiality is related to Encryption. If Encryption is set to False then the initial
Confidentiality value will be Low. If Encryption is set to True then the initial Confidentiality
value will be Moderate.

The statement, 'Confidentiality value set to default by SET-IT.' will automatically be added to
the ConfidentialityBasis field.

Availability is to the same value as Confidentiality and SET-IT will automatically add the
statement, 'Availability value set to default by SET-IT.' to the Availability Basis field.

Latency from a general point of view is a time delay between the cause and the effect of
some physical change in the system being observed, or a measure of the time interval
between the input to a stimulation and the visual or auditory response. Applications
requiring low or ultralow latency like a real-time system will required very different
communications solutions than the posting of static (or rarely changing) display information.
In SET-IT, Latency is set based on Time context as follows:

Time Context | Initial Latency Value

Now Ultralow
Recent Low
Historical Medium
Static Low

Interoperability refers to the ability of two or more systems or components to exchange
information and to use the information that has been exchanged. The higher the level the
greater the expectation is that the information will be defined and implemented consistently
across all systems and applications at that level. The lower levels required interoperability
mean there isn't as much concern that the flow be implemented consistently in different
settings (projects, locations, applications). In SET-IT and the ARC-IT reference architecture
upon which SET-IT is based, Interoperability is assigned to information flow triples (source,
destination, flow name) and can have the following values:

Interoperability Level | Description

National This triple should be implemented consistently within the
geopolitical region through which movement is essentially free
(e.g., the United States, the European Union).

Regional Interoperability throughout the geopolitical region is highly
desirable, but if implemented differently in different transportation
management jurisdictions, significant benefits will still accrue in
each jurisdiction. Regardless, this Information Flow Triple should be
implemented consistently within a transportation jurisdiction (i.e.,
the scope of a regional architecture).
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Interoperability Level | Description

Local In cases where an interface is normally encapsulated by a single
stakeholder, interoperability is still desirable, but the motive is
vendor independence and the efficiencies and choices that an open
standards-based interface provides.

None Information Flow Triple interoperability between jurisdictions and
between different instances in the same region would have no
benefit, either regarding efficiency or functionality.

Not Applicable Interoperability ratin’s don't apply per se to some types of
interfaces like human interfaces. These interfaces may still benefit
from associated standards (e.g., ergonomic and human factors
standards for human interfaces), but the primary motive for these
standards is not interoperability.

The other thing you can do at this point with a New or User Defined Information flow is define this
new flow as a preplacement for an existing ARC-IT information flow.
() Bements (@ Physical Objects

Source Physical Object Destination Physical Object Status DDS WAIDS RCU ICE Replaces
# Maint and Constr Vehicle OBE Maint and Constr Management Center Project =] ] M= -
* ] ] [RI R ifrastructure conditions data

infrastructure monitoring sensor control
infrastructure monitoring sensor data
infrastructure restriction waming
infrastructure restriction waming control

S ——r — =

Identifying a New User Defined Information Flow as a replacement for an ARC-IT flow is a good idea
if you want to show things are a certain way in your region. Beware that it may also make sense to
retain the linkage both in name and underlying data between your architecture and the ARC-IT
reference to assist with interoperability with other projects and agencies that may not know what
your names mean.

Once you have finished filling in the characteristics for your new flow you can now select this on your
diagrams whenever you have shapes that match the source and destination PObjects selected.

Flows to or from an Environmental terminator have very few characteristics that can be set by the
user so many of the fields on Flow Details will be grayed out.

See Creating a New Information Flow for more information.

Creating a Flow from the Diagram's Shape Properties

Start with a diagram that is already customized, i.e., elements are created/selected for all the physical
object shapes. From the Shape Properties window shown in the previous section, click the New...
button. The Information Flow Details window opens.

This is accessed from the Diagrams via the Shape Properties window by clicking dragging a flow

between 2 elements (physical object boxes that have been customized with local, project-specific
names) and clicking "New..." This is what SET-IT calls "Elements Mode" for new information flows.
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:5 Information Flow Details

Name: ‘nswtest results flow | [ User Defined
| O3 Aoy Aias

Alias: ‘

Description: [a flow to pass equipment testing results to the managing center
Auto-Populate

Type: | Gystem Hyperink
Encryption: | True v Latency Low ~ Initiator: | Source v
O Using FIPS
Authenticability: | True v Time Context: | Recent v Acknowledgment | True v
Cardinalty: | Unicast - Spatial Context: | |ocal ~ Interoperabilty | National v
Moderate 9 abiry | Moderate

fidertia - Corfidertiality value set to default by s: | Availability value set to default by SET-IT

SETHT.

Source Element Source Physical Object Destination Element Destination Physical Object Status DDS WAIDS RCU ICE Replaces
» MCDOT Maint Vehicles | Mairt and Constr Vehicle OBE | MCDPW GARLIC Information System | ETTIREt VNP e » | Project || O | | M |
+ Center
ITS Object

Maint and Constr Management Center

<

Source Functional Objects: Destination Functional Objects

] MCV Roadway Maintenance and Construction ] MCM Field Equipment Maintenance
] MCM Maintenance Decision Support
[ MCM Roadway Maintenance

ok ] [ conce

Form Source: Shape Properiies - New

Note that in Elements mode — the Information Flow Details screen is different. Here, instead of
seeing just the Physical Objects we see the Elements first. If an element is mapped to more than one
physical object you will need to use the Source or Destination Physical Object pull-down to tell SET-
IT which of the physical objects to which this element is assigned you want this flow to apply to. You
can add ‘triple’ combinations by using the new row for this mini table. The Functional Objects
portion of the form only shows a few functional objects. The Element mode of the form is inheriting
information from the Diagram and you are not allowed to make as many changes since it could
corrupt some of the mappings between the shape on the diagram and the physical object
assignments in the database.

In either Elements or PObjects mode, the Flow Details window contains an area to enter the Name of
the information flow, an optional alias, a brief description, and then areas to determine the source,
destination, and the other characteristics described on the Shape Properties window.

If you access this Information Flow Details from the diagrams and you already had the line connected
to 2 customized objects (elements) on the diagram, then the source and destination elements will be
pre-populated. If the flow was drawn between 2 boxes that hadn't been customized with elements
on both sides yet, the source and destination area will be filled with the physical objects
corresponding to the objects on the diagram.

You can also select the Functional Objects, the smaller units of functionality within the Physical
Objects, affiliated with this new flow. As you select the Physical Objects for source and destination
the Functional Objects choices will be narrowed down to the appropriate functional objects from the
Architecture for the service package selected.
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Also, if all you did was select the source and destination and say OK, SET-IT will pre-populate the
flow characteristics with a predefined set of defaults. You can change them, but this will give you a
starting point.

Sometimes, your element may be mapped to more than one physical object. When this occurs SET-IT
will not be able to automatically determine which pair of physical objects to associate with the flow.
So, if you were in Elements view SET-IT will prompt you to enter the appropriate Physical Objects in
order for it to determine the precise mapping for this new flow.
NOTE: If you delete a row in the Source / Destination physical objects or elements portion of
the Flow Details screen you may get different results. If deleting one row will effectively negate
the other rows — say, they are all mapped to the same combination of physical object sources
and destinations then you will see a Warning pop up asking you to verify that you want all the
combinations to be deleted.
NOTE: If the "Using FIPS" checkbox is checked on the Shape Properties window the Encryption
and Authenticability settings will be greyed out. Use the FIPS Basis screen to change the

Confidentiality, Integrity, and Availability requirements that will then affect the Encryption and
Authenticability values.

Functional Objects on a Diagram

Functional Objects are subsets of a physical object and are used to define more specifically the
functionality and interfaces that are required to support a particular ITS or connected vehicle service
package / application.

In SET-IT, after you Create a New Diagram, or open an Existing Diagram.

Select the Functional Object from the stencil on the left.

Drag the Functional Object shape to the diagram area into one of the Physical Object shapes
already on the diagram.

Double click on the Functional Object.

Shape properties form appears on the left.

Select appropriate Status from the pull-down menu on the bottom.
Click the New button in the shape properties.

Select a Functional Object name on the list.

The selected Functional Object name will appear on the shape.
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NOTE: If the functional object is in a subsystem kind of physical object which means that it
has functionality defined by ARC-IT or as a user defined object then Shape Properties will
show the functional objects mapped to that physical object along with generic functions that
support the object based on its class. If a shape is a terminator kind of physical object which
means that it lies on the boundary of what is considered ITS in ARC-IT, then it will not show
any functional objects for selection.

NOTE: All subsystem physical object shapes will also have the ITS class functional objects
which includes the basic communications, management, and security functions common to
all ITS objects. Center and Field class shapes will also make the generic center and field
functional objects available for selection.

NOTE: You may need to press the "Refresh" button at the top of the Shape Properties
window. When you do the selected functional objects will move to the top of the list.

NOTE: if you change the status of a functional object on one diagram its status will change
on other diagrams where that same functional object is used. The exception to this occurs
when a shape is mapped to more than one element on one diagram but only one element
on another diagram then the Sync function will not try to change the status of a multiply
mapped shape. It can only show one Status value (the one that was previously set for that
Functional Object shape)

Add a Hyperlink

Hyperlinks provide a way to automatically link terms or objects in your SET-IT project to another
location or file, perhaps to another location on the internet. From the Information Flows, Physical
Objects, physical Functional Objects, and enterprise Resources windows click on the Hyperlink button
and you will see the following screen:
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5] Hyperlink — O >

Hyperiink Name: | CyRIA Program Website ~| | Add/Edt

Address: hitps://www standards its.dot .gov/Development Activities,/CVRefefence

Description: |Provides overview and background of the CV Reference Architecture.

[ ok || cancel

The first time you will need to add a hyperlink by pressing the Add/Edit button at the top left of the
Hyperlink screen:

5 Hyperlinks - O st
Hyperlink Name Hyperlink Address Hyperlink Description
» CVREIA Program WWebsite hitps /fwww.standards.its dot.gov/Deve |Provides overview and background of the CV Reference Architecture.
P
OK || Cancel

In the 3 columns on the Hyperlinks details screen you can enter the following:

o Hyperlink Name - is the readable text you want your readers to see in the
documentation, e.g., "Architecture Team Website."

o Hyperlink Address - is the fully qualified Uniformed Resource Locator (URL), e.g.,
"https://www.standards.its.dot.gov/DevelopmentActivities/CVReference".

o Hyperlink Description - is a place for you to provide any additional descriptive text
explain what the link is used for or where it's located, e.g., "provides resource material
used as background for this project"”.

Can | draw my own Layer 2 diagram without an ARC-IT service package?

Yes, you can also start from scratch, that is, create your own layer 2 drawing.
You can use the stencil to drag physical objects onto the diagram and flows to build your own

‘service' or ‘application’ of sorts. Refer to the directions above about how to use each of the diagram
tools.

125


https://www.standards.its.dot.gov/DevelopmentActivities/CVReference

SET-IT Help

You can also drag Functional Objects onto the drawing. When you place the blank Functional Object
over one of the Physical Object shapes SET-IT will populate the Shape Properties with the
appropriate functional objects. The list may be blank if there are none defined for that physical
object in ARC-IT, e.g., a Driver or an external object with respect to the ITS architecture like a
Financial Institution.

You can use terminals to help unclutter a diagram and add Notes.

The title box also works the same on a from-scratch Layer 2 diagram as it does on other diagrams:
(use the Update Title to automatically update the title, date, etc.).

How Can | Delete a Service Package Instance?

Deleting a Service Package Instance from the Diagram menu...
Right click on the name of one of the service package instances on the left side of the screen and
click Delete.

2: MC In-Vehicle —
Signage

Center

]

Rename
Delete
2: MC Redu Lreate a copy
Speed Zot
Warning / L Started
Closure Partial
v | Complete
T T—
2: MC Queue -
Warning Functional

Ohiect
Click Yes to verify that that's what you want to do -
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Confirm

Diagram Delete

Optionally, you can

package instance by saying Yes to the next prompt —

SET-T:

Deleting this physical diagram will force the service package
instance to be deleted as well. This action cannot be undone.
Are you sure you want to delete this diagram?

e ]

also remove any Needs or Requirements that were associated with that service

Do you want to disassociate all Needs and Requirements that
are associated with this Service Package Instance?

Yes No

When you go to the Definitions menu you won't see that service package instance listed.

Save your work.

Deleting a Service Package Instance from the Definitions menu...

Click on the Service

Package Instance grid.

B9-cd =
Home Review QOutput

e $ET

,J.R_. =
Diagram Enterprise Physical Comm

” Item -~

New Views

Definitions [ combine Type(s) [] Combine d

Service Packages

Service Package
Instances

Service Package
Issues

Diagram
Information

s Name
b VS05 | MC Curve Speed Warni
i \ MC Queue Warning
| MC Reduced Speed Zon

| MC Security and Creder]
TI07 | MC In-Vehicle Signage
B | MC Map Management fq
'SUOL | MC Connected Vehice g
'SU11  MCDMS Maintenance
'SU05 | MC Location and Time §
K | MC Device Certification
'SUD3  MC Data Distribution

§

g

g
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Highlight the service package instance you want to delete and right click and select Delete

Definitions

Service Packages

Service Package
Instances

Service Package
Issues

Diagram
Information

[ combine Type(s) Combine Group(s)
g Service Package Instances
SP MName Description Parent Service Package

VS05 | MC Curve Speed Warning This service package allows connected | Curve Speed Warning
VS08 | MC Queue Warning This service package utilizes connected | Queue Warning
VS09  MC Reduced Speed Zone Warning / This service package provides Reduced Speed Zone Warning / Lane Closure
SUOB | MC Security and Credentials This service package is used to ensure | Security and Creds
TI07 , MC In-Vehide Signage This service package augments In-Vehide Signage

p isUod T 1ce of SU04--This service Map Management
3.])“1—_ Delete Row  delete hitor | This service package provides Connected Vehide System Monitoring and Management
su11 SortAtoZ I This service package supports Field Equi it e
U5 | ¢ h7i0A V2l | —Instance of SUD5This service Location and Time
SU09 ment | This service package is used to illustrate | Device Certification and Enroliment
5U03 | This service package manages the Data Distrib

Confirm your choice by saying Yes —

Confirm service package instance Delete

Are you sure you want to delete this service package instance?
All diagrams associated with this service package instance will
also be deleted. This action cannot be undone.

I Yes I _ No

Optionally, you can also remove any Needs or Requirements that were associated with that service

package instance by saying Yes to the next prompt —

SET-IT

Do you want to disassociate all Needs and Requirements that
are associated with this Service Package Instance?

Yes No

When you go back to the Diagrams menu you won't see that service package instance listed.

Save your work
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Diagram Clean-Up Tool

There is a diagram clean-up tool on the main toolbar to help you remove shapes that are on the
diagram but are not necessary because you have decided they are not applicable.

Home Diagram Review Qutput

v @  ~, O S es = B B

T= @Y~ ve NE2FR=ER B

Diagram Enterprise Physical Comm | Status Class Line Shape FIPS Cleanup Sequence Update Diagram
b Item ~ Icons Text ~ Properties 4 Verification

New Views Show Diagram Completion Tools

You can also create versions of the diagram that show only the Existing and another diagram that
shows only Project status flows.

The Diagram Cleanup window includes a pull-down to select the current diagram, all physical Layer 2
diagrams, or the diagrams you select using the checkboxes on the screen.

S Diagram Cleanup

Remove shapes with the following criteria:

Diagram Selection | Cument Diagram v|
Physical Diagrams (Locked)
Select Diagram ~
g MC Connected Vehicle System Monitor
MC Curve Speed Waming
MC Data Distribution
MC Device Certification and Enroliment
MC DMS Maintenance
MC In-Vehicle Signage W
Object Types Status Values
Select Object Select Status ~
4 ] Physical Objects 3 ] Existing
] Functional Objects ] Project
] Information Flows O] Future
[ Mot Applicable hd

Remove Shapes

The Validity sub-tab includes 3 validity-based cleanup actions, including the removal of:
e Physical Object shapes with no elements assigned,
e Functional objects with no associated information flows, and
e Disconnected information flows.
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PObject shapes with no element assigned
Functional Objects with no associated information flows
Disconnected information flows

| Remove Shapes |

The "Remove Shapes" button will remove shapes that fail the checked validity tests on the identified
set of diagrams (with default to the current diagram).

TIP: make a copy of your project first and zip that so you have a record of your project
before the cleanup exercise.

NOTE: The Diagram Cleanup tool is only available for Layer 2 (service package level)
diagrams. Use the Update Diagram tool to reorganize and update the contents of the
higher-level diagrams, Layer 0 or Layer 1.

Diagram Completion Verification
The Diagrams menu on the left uses colors to show the completion of a diagram.
Diagrams

Shapes
2: P503.1:
Traditional Field

Control (Emergency Search shapes

Wehicle Preemption)
(Copy 1) & Rename

'@' Delete |

2: MC10: Ass| 52 Create a copy
Tracking (Copy

Started
Partial

Complete

i3

Info Flow

The other way to change the Completion of a Diagram is to use the pull-down menu from the
toolbar.
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Home Diagram Review Output
vE w -
o= o &Y~ Vo

Started -
Diagram Enterprise Physical Comm | Status Class
+ Item -~ Icons | | Started
New Views Show Partial
| Diaarams I _ Complete 2

When you first include a service package the color will be set to Red to show that it is ‘Started’. If
you select Partial then the color will change to Yellow. If you select Complete it will change to Green
but only after SET-IT checks to see if it passes the required verification tests. If not, you will see an
Incomplete Diagram warning box and you will be told to use the Diagram Verification Preview tool
to locate and fix the issues.

Incomplete Diagram

This diagram cannot be marked as "'Complete’ because at least
one of the required verification checks failed. Please use the
Verification Preview Tool to locate and fix the issues.

SET-IT will monitor diagram changes that can impact completion status and rollback diagram
completion status from "Complete” to "Partial" if such changes are detected. Diagram changes that
can impact completion status are:

e Manual edits that add, delete, or modify PObject, FObject, or Flow shapes. Manual changes
that add comments or edit the title block are examples of changes that shouldn't cause
completion status to rollback.

e Sync changes that add, delete, or modify PObject, FObject, or Flow shapes. For example, a
sync change that removes a deleted element from a shape would cause completion status to
be rolled back for that diagram. A simple rename of an element that is synced into a
diagram ideally should not cause completion status to be rolled back.

The Diagram Verification tool is located at the top menubar in the Tools section of buttons.

Home Diagram Review Output

: “ o V Y - s @
L / - 8
I = % G VO o e E = (e
Diagram Enterprise Physical Comm | Status Class Line Shape FIPS Cleanup Sequence Updatej Diagram

v Item ~ Icons Text v Properties v Verification

New Views Show Diagram Completion Tools

Click that button to launch the Diagram Verification tool
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:5 Diagram Verfication Tool

=) Diagram Verification

- [ Check that each physical Layer-2 shape has a physical cbject and an element assigned te it [F
[l Identify functional objects that are not contained within elements/physical object= [Required]
[l Identify disconnected flows [Required]

[ Identify disconnected elements [Recommended]

[ Identify missing element information flow triples per relationships [Recommended]

-[_| Identify element information flow triple duplicates

-] Identify missing/extra functional objects

-[_| Identify duplicate functional objects in a single shape

-[_| Identify blank functional cbjects

[ Verify ARC-IT inclusion rules are satisfied [Recommended]

-[_| Identify suspicious status assignments

Required Verfications cannot be unchecked.

Preview Select Al Deselect Al
Select Action
i) Saveto File 0 Open Application

Create Output

[C] Roll up multiple rows into a single row
=) (B @
v Slx) Gesy
Word Excel Text

B o

A number of tests are listed. Some are Required or considered a minimum set of tests for completion
and are not selectable or de-selectable by the user. Others are recommended and others are
optional but they may help you determine what needs to be completed in your project.

The Select All and Deselect All buttons can be used as short-cuts to check or uncheck all the boxes.
Use the Preview button to bring up window that shows the results right away or use the buttons at
the bottom of the Diagram Verification window to create the outputs in Word, Excel, or Text format

as with other outputs.

The Preview screen is useful to have it open and you can set it to automatically Refresh as you make
corrections and changes to your diagram.
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S Diagram Verification Preview

VTS

Type MName lssues
» Connector maint and constr center personnel input Disconnected On "F2.2: MC10: Asset Tracking

Functional Object  MCM Remote Vehicle Control Mot centained within an element./physical ebjeq

Physical Object  Asset Management System Mizzing Element On Diagram: MC10: Asset Trag | .

Physical Object  Center Mizzing Element On Diagram: MC10: Asset Trag

Physical Object  Connected Vehicle Roadside Equipment | Missing Element On Diagram: MC10: Asset Traq

Physical Object Field Mizzing Element On Diagram: MC10: Asset Trag

Physical Object  1TS Object Mizsing Element On Diagram: MC10: Asset Trad

Physical Object Maint and Constr Center Personnel Mizzing Element On Diagram: MC10: Asset Trag

Physical Object  Maint and Constr Field Personnel Missing Element On Diagram: MC10: Asset Trag fasset pemagemert |

Physical Object Maint and Constr Management Center Mizzing Element On Diagram: MC10: Asset Trag -

Physical Object  Maint and Constr Vehicle Operator Mizsing Element On Diagram: MC10: Asset Trad

Physcel Object. | Parsonnl Device Missing Elemert: On Diagram: MC10: Asset Tral [2C}amset inventery | 1o0) 255

Physical Object  Transportation Information Center Missing Element On Diagram: MC10: Asset Trag ; -

Physical Object  Vehicle OBE Missing Element On Diagram: MC10: Asset Trad fﬂ'fﬂmﬂdfgmmm}_
< » I
HE‘fI’ESh rmaint and canstr oenter *
(® Refresh as soon as | edit the diagrams | P=rf5n?=Tiﬂ_Plﬁ ™ '__
() Refresh only when | press this button Refresh Export and Constr [ L

Personnel} maint and canstr
eperstions information

TETTTCIS | |

(Mohbile) MM Remote ehick | W
=1 1 Cantral i
— BACM Field Asset
Traking |
Personal Support
{2C] indrastructy

1 safety waring

As you make corrections to your diagram — adding elements, connecting loose flows, putting
functional objects back in their place the issues will disappear from the Preview window. You can also
choose to Refresh only when you press the “Refresh” button — this may help with the performance of
the tool if you have a large project. You can also click the “Export” button to launch the output
screen as with other outputs in SET-IT.

Status of Multiple Shapes

Using Shape Properties for a Layer 2 diagram you can set the status for all shapes or elements at the
same time. This may be useful if you've been making changes individually but decided that
everything needed to have the same status — maybe a project is now done and you need to show
everything in the diagram as existing. Or the opposite — a part of the project has been deferred and
you need to show that service package as having been moved out into the future.

Start by selecting a diagram in Physical view.

Next, select all the shapes you want to have that same status, including Elements, Flows, or
Functional Objects within the selected Elements.

Then bring up Shape Properties, either by clicking Shape Properties from the menubar or by right-
clicking one of the selected shapes and clicking Shape Properties.
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Shape Properties [+

i Muttiple Shapes Selscted
= L
e m L o
MC Field
Status Maintenance
~ Equipment

Existing
Project (24) field equipment

FME On-Site i

i “STETUS presentation MC IT Field
Mot Applicable Maintenance 2C) field personnel Personnel
‘equipment input

(14} field equipment configuration settings 4 (24) field equipment status

field equipment commands +
field equipment software install/upgradg

MCDOT Dynamic field personnel
Message Signs equipmentinput

center
P — operator MC Freeway
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In this situation Shape Properties will come up with only one attribute to change, Status. Use the
pull-down to change the status of all the selected shapes.

Drawing Higher Layer Physical Diagrams

When a project spans more than one service package it will be good to see a summary of the project
that includes all of the elements involved in the project. This can be done by using SET-IT to create
an aggregate or Layer O or Layer 1 diagram to show the physical elements and their interconnects.

NOTE: you will need to completely customize your Layer 2 diagrams and set its Completion
Status to “Complete” before being able to include that in a Layer O or Layer 1. If you don't
need an element for a particular object just remove that box and the flows going to or from
it. The Diagram Verification tool can help show what needs to be fixed before completing a
layer 2 diagram.

Layer 0 diagrams show all of the physical elements in a project and which ones are connected to
each other via communications links, known as Physical Interconnects or P-Interconnects. They are
also created from Layer 2 service package diagrams but unlike Layer 1 they don't include any
functional objects. The Layer O drawing may be more helpful to external stakeholders or decision
makers to quickly see the scope of a project.

For Layer 1 Diagrams SET-IT will take the Layer 2 service package diagrams that you choose and
come up with the combined set of physical objects and all of their functional objects that are needed
to support the various service packages in which they are involved. The Layer 1 diagrams will also
include physical interconnects between those objects.

SET-IT will place the elements on the Layer O or Layer 1 diagrams and will attempt draw the lines as
best it can. In many cases, the user may need to rearrange the lines and elements to look
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presentable and legible. Many of the objects on a Layer 0 or Layer 1 diagram are read-only. Use the
Layer 2 diagrams to edit the shapes then use the Update Diagram tool if necessary to make
modifications to the higher layer diagram.

Physical Interconnects can have an alias assigned on the P-Interconnects definitions table in the
Definitions menu. If an alias has been applied then the alias name will appear on all diagrams where
that same P-Interconnect is used.

The elements on a Layer 0 diagram are smaller versions of their Layer 2 or Layer 1 counterparts.

Drawing Lower Layer Physical Diagrams

When a project needs to focus into more of the details within a particular ARC-IT physical object
then a Layer 3 diagram is a way to do that. Layer 3 diagrams let you pull in shapes from the stencil
that are considered ‘level 3' or lower-level than almost all of the shapes that normally appear on a
service package diagram.

See Layer 3 Specific Instructions for more information.

Show Class Icons

Sometimes color is not enough to indicate what class a particular element is in — Greenish Teal for
Centers, Orange for Field, Blue for Vehicle, Yellow for Personal, and Olive Green for Support class
objects. The “Class Icons” button on the menubar will add colored shapes with a letter inside it to
indicate the class as well as the color of the shape.

SIERE" I

Project Home Diagram Review Qutput
o= 4 ET “|ve &
X V® Partial v
Diagram Enterprise Physical Comm @ Statug Class I Line
v Item ~ Icons Text ~
New Views Show Diagram Completion
Diagrams I Display dass icons on pobject shapes ||
i Chanec < IV T 1
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When you press that button the diagram will change and the class-based icons will appear as shown
below:

T™C ©

(2B) roadway dynamic signage data

1 {Personal} ®

j ; (2B) roadway dynamic signage status

(2B) speed monitoring control L] E
(2B) speed monitoring information il a DOTITS

Roadway Equip

Warning

>

{Map Update
System}

(2C) field device coordination
. Roadway Speed driver information
a DOT Maint Monitoring and Brver
Center Warning é

With the Class Icons set, you will see Circles with a C for Center; Squares with an F for Field,
Diamonds with a P for Personal, Pentagons with an S for Support, and Triangles with a V for Vehicle.
You may also see a Star shape with and | for ITS Objects, e.g. generic location and time data sources.

If you have a legend on your diagram — and you should — you will also see it change to include the
class icons:

Elements

Center 9 Field q
! Vehicle ?I Persunaq

- Suppoﬂ‘ ITS fl

1PED|J|E 7= Environment

NOTE: If a project has been converted from an older version (before 9.4) it will not show the class
icons until you click the “Class Icons” button. It may take a bit longer to display the first time since it
needs to redraw each of the shapes in order to fit the new icons. A dialog box will pop-up confirming
that you want to update the diagram to use the Class Icons. You will also see a checkbox giving you
an option to remember that choice for future diagrams that you might have in your file.
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Class Icon Update Confirmation

/|l Theshapes on this diagram need to be updated to enable shape class
£ icons. Continue?

(] Remember my choice and don't ask me again
o >

Automatic Class Icon Assignment
Some shapes are of a general “ITS” class and are not assigned to a particular class until an element is

created in a specific class. The best example is the Location & Time Data Source used in places like
PTO1 Transit Vehicle Tracking.

PASTA Transit
Vehicles
+ N g\ 1A focation and time {Location and Time
noe Data Source)
Transit Vehicle On-
Board Trip Monitoring

2: PTO1: Transit Vehicle Tracking (Copy 1)

1 Based on ARC-IT Physical Diagram PTO1 rl Jul 21 2025

Shown above is a screenshot of a portion of the PTO1 Transit Vehicle Tracking service package
diagram with the Show Class Icons option set. Note the Transit Vehicle element already has the “V”
icon and the an uncustomized shape for the Location and Time Data Source. The uncustomized
shape does not have the icon yet.

Go to the New Item menu and click Elements. You can also press Control E.
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5§9-¢H

Project Home Diagram Review Output

== Y - ka2l

Diagram | = Enterprise Physical Comm @ Status Class i
- M B Icons
Ne Service Package Show [
Diagr:

Stakeholder Ciri+T ipes
Element Ctrl+E

Status Value th shapes v
| Mew Element(Ctrl +E)

Physical Object

On the New Elements Details form use the Class pull-down and assign the Vehicle class. Then assign
a physical object that belongs to that class, e.g. Basic Transit Vehicle, in our example. Then scroll
down and also select “Location and Time Data Source <ITS>" from the list of physical objects. This
will then allow the element to show up when you go to customize the diagram.

5 Element Details

Name: | Transt Vehicle Locator Equipment

Description:  |(Basic Transit Vehicle) The ‘Basic Transit Vehicle' represents the transit vehicle that hosts the on-board equipment
Auto-Populate  |that provides ITS functions. t includes a specialized and extended databus that is subject to different vehicle
databus standards and hosts a broad range of components tha are unigue to a transit vehicle including the farebox

N S SN [ (S S S ——— O SR G P R N T R ————

s ftrestin

Type: |5ynem v | Parent Element: | v

Gos Do Tt~
Physical Object(s) @® Related O Al
[~] Basic Transit Vehicle A
[[] Basic Vehicle

[] Commercial Vehicle OBE
] Driver Identification Card
] Emergency Vehicle OBE
[ Freight Equipment
[[] Light Vehicle OBE

[ Location and Time Data Source <ITS> v
Stakeholder Role Status
Manages Project
P PASTA Transit Agency [+] Owns Project
+
oK | Cancel

Form Source: New Element
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Click OK and go back to the diagram

Now double click on the {Location and Time Data Source} shape to open shape properties. The
element you just created should be listed.

Shape Properties

& ootion and ¥im Physical Object
Bata Soare} - ITS - System

{Locati o d Ti, o

ne | iltocation anag iime Transit Vehicle Locator Equipment
Data Source} . =
New... Edit...

[CDD}" 1} Status

Jul 21 2025 |

Physical Object(s)

[] Location and Time Data Source

i Shape Properties
- -

Next, click that element and note how additional Physical Objects show up in the lower part of the
Shape Properties window.
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fomeion and Time Physical Object
Bata Soare} ITS - System
; O - Blement(s)
time Transit Ve_hlde E Transit Vehicle Locator Equipment
Locator Equipment
F
New... Edit.

ing (Copy 1) _S@us

1 Jul 21 2025 L.

{. Physical Object(s)

[~ Location and Time Data Source
[] Basic Transit Vehicle

] Shape Properties

Now, click the vehicle class physical object assignment, e.g., “Basic Transit Vehicle” and note how the
shape includes the “V" class icon for the vehicle class. The positioning of the icons in this case is pre-
determined so that Vehicle icons always appear in the same spot, Center in their same spot, etc.

Transit Vehicle
Locator Equip

This same approach works for other class elements — field or personal elements. Start by creating the
element from the New Item menu and including a physical object from one of the 5 classes as well as
the general ITS class object. Then assign it to the shape on the diagram that has the ITS class object
along with the non-ITS class object.

Layer 0/1 Settings

Layer 0 and Layer 1 diagrams are generated by SET-IT in real-time instead of being pre-imported
from ARC-IT.

There is a Settings window for either Layer O or 1 diagram to allow you to change the appearance of
the drawing.
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I: S Layer Diagram Settings
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As you click New / Diagram and choose either Layer O or Layer 1 you will see a Settings button. The
Settings button launches a new screen called the Layer Diagram Settings window. It has options for
shapes and lines.

For the shapes you can manipulate the following:
e Spacing between connection points
e Spacing between functional objects (on a Layer 1)
¢ Maximum number of functional objects (on a Layer 1) to include in a single stack
o As the number approaches that maximum the diagram generator will then widen the
Element box to include a 2" or 3™ column of functional objects.
e Default height and width of physical objects and/or elements
e Spacing, either fixed or variable, between physical objects and/or elements
o Ifitis fixed, you can say by how much and if it is variable you can give it a minimum
or maximum distance

For the lines you can choose to show interconnects or flows and then you can manipulate the
following settings:
e Whether or not it should even bother with drawing lines
o Perhaps you're going through this in iterative steps and want to focus on the
placement of the physical objects or element shapes first.
e Whether the line should be straight, creating a star effect or the traditional lines with bend
points between source and destination
e Whether the ‘glue’ that is used to stick or connect them to the source and destination shapes
is static or dynamic
o If dynamic, then SET-IT will decide where the end point should be.
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o If static, you can tell SET-IT whether to connect the line to the closest available
connection points or to the middle of the closest edge.
¢ How many flows (if you selected Flow mode) to include on a single line
e Spacing between connection points on the shapes
o Smaller numbers mean you can have more places to connect flows/interconnects to a
shape and reduce the chances of overlaps.

these settings are for an advanced user. Save and Export a zipped copy of your project before
starting to manipulate the settings on your diagram. It's also a good idea to try it with the default
settings first as that may be just fine for your needs.

You can click the Restore button to restore the settings back to their original defaults.

Behind the Scenes on Layer 0/1: SET-IT's diagram generation algorithms will try to build a diagram
that is oriented similarly to the layer 2 diagrams that came from ARC-IT. It will try and put the
Centers and Support objects on the left and Mobile devices on the right. If a DDS is in the project, it
will put that to the right of the centers and Field devices will be in the middle of the drawing. It will
then place the shapes where it makes the most sense in terms of what they are connected to. You
will probably still need to move shapes around in order to fit onto a reasonably sized image.

During the diagram generation process you can click "Cancel" to stop it and go back to the Diagram
window.

NOTE: Layer 0/1 drawings are not editable in the same way Layer 2 drawings are. You can
move shapes around and delete them if desired, but you cannot add shapes from the stencil.
To add additional items to a layer 0/1 drawing you will need to regenerate the diagram and
reselect which layer 2 drawings to choose.

NOTE: From time to time you may get a message during diagram generation that says
"Failed to merge the related shapes for the following elements:"

€3 SET-ITError! X

e Failed to merge the related shapes for the following

elernent(s):

MC Freeway Operators

The error message indicates that there are more than one Layer-2 shapes representing "MC

Freeway Operator" element AND those shapes do not have any common Physical Objects.
Therefore, the Layer1/0 generator fails to combine them.

The Layer 1/0 generator will combine similar shapes with minor differences as long as they
have at least one common Physical Object, for example if you have an "ABC" element that
appears as a {TMC+Center} on one Layer 2 diagram and as a {TIC+Center} on another Layer 2
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diagram, then L1/0 generator will create a shape for "ABC" element that is mapped to
{TMC+TIC+Center} Physical Objects. The solution to avoid the message above is to go back
to one of the layer 2 diagrams with that element and add a mapping using Shape Properties
to the Physical Object that element is mapped to on one of the other diagrams.

Layer O Specific Instructions

While many of the basic SET-IT diagram features apply equally at all physical layers there are some
rules or techniques that only apply to Layer 0.

What is a Layer O diagram?

A Layer 0 diagram is a high-level drawing used to show the Physical Objects or Elements from your
project and how they are connected. That's it. It's a summary of what lies beneath. It helps the
project team and stakeholders reviewing the system documentation to see just what all of the
systems are and how, at a very high level, they are connected.

How is a Layer O Diagram Drawn?

Typically, users will want to create a Layer O diagram after they have completed their Layer 2 service-
level diagrams. Then when you use the New/Diagram/Layer 0 dialog you will see all of your service
packages pre-selected.

You can un-select service packages that you don't want included — perhaps they aren't complete or
won't be part of the specific phase of the project you are embarking on at the time.

NOTE: you will need to completely customize your Layer 2 diagrams before being able to
include that in a Layer 0. If you don’t need an element for a particular object just remove that

box and the flows going to or from it.

As shown in the screen below the layer 2 drawings that have not been completely customized will be
greyed-out and unselected.
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5 New Diagram

Title: | Project Summary] |

Layer: 0 v | Descriptor: [F‘hysical View ‘

Service Package:

Diagrams: | [] MC Device Certification and Enrollment (Complete) ~
] MC DMS Maintenance ({Complete)

[#] MC In-Vehicle Signage (Complete)

[] MC Location and Time Services for V2| Safety (Complete)

[ MC Map Management for V2| Safety Inttiative (Complete)

MC Security and Credentials Management (Complete)

[[] TI02: Personalized Traveler Information (Started

Setn ==

Go back to that layer 2 and add elements for each shape, change its Diagram Completion to
Complete, and return to this screen.

Can | Draw My Own Layer 0?7

SET-IT is designed so that the Layer 0 is a summary of your Layer 2 service package-based diagrams.
It asks that you include at least one fully customized service package (layer 2) diagram to initiate a
Layer O drawing but then you can use the stencil to drag shapes like Terminals, Comment Clouds,
Legends, or Note Boxes onto the diagram in order to make the diagram more presentable and
communicate ideas and notes with reviewers.

What's on a Layer 0?

There are some differences about a Layer 0 from a Layer 2 drawing on the physical view. For one,
Flows are typically replaced with Interconnects. The types of Physical Interconnects, also called Links
in ARC-IT, used on Layer 0 and Layer 1 include:

Center to Center Human Interface Remote Access Human Interface
Center to Field Low Power Radio Broadcast Short Range Wireless

Contact or Proximity Network Time Protocol Vehicle On-Board

Environment Personal Area Network Wide Area Broadcast

Field to Field Position Location Interface Wide Area Wireless

The shape properties window will show which interconnect is selected and list its characteristics. It
will be a Read Only view. The details form will also show you what information flows are included in
that interconnect.
NOTE: Not every flow maybe listed under the interconnect. Some flows like “data
publication” are known as ‘superflows’ which are simply collections of information flows
defined in ARC-IT that are being carried between elements over some communications path.
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On a Layer 0 drawing, time and spatial context values represent the range of values for the flows that
make up that interconnect. For instance, if that interconnect is made up of 3 information flows that
range from Now/Local to Historical/National then the Layer O P-Interconnect will show "1-3,B-D".

In each case, the attributes of the interconnect are locked (you can't edit them) because they will be
assigned based on the flows upon which it is based:
e Status: Existing, Project, New Opportunity
e Encryption: True, False
Authenticability: True, False
Cardinality: Unicast, Multicast, Broadcast, Hybrid

Just as with other drawings you can use Terminals to help unclutter a diagram and add Notes or
Comments.

The title box also works the same.

Notes, Tips, and Caution for Layer Os:

NOTE: Layer 0 drawings do not include Functional Objects (the small white or grey boxes
inside the physical objects). They will be on the Layer 1 or Layer 2 drawings.

TIP: Once SET-IT has drawn your layer O for the first time it is a really good idea to go around
and click each element box and click “Connection Points” on the menubar. This will give you
more connection points to connect lines to and it will make editing the diagram much easier.

Creating or modifying a Layer 0 diagram on your own may be helpful to sketch
ideas out but beware. You may not be able to keep things synchronized between the layers.
For instance, disconnecting an interconnect while you rearrange the shapes may result in an
inconsistency between the layers. SET-IT's validation tools will help sort these out.

Lastly, as the number of service packages (Layer 2s) in your project grows so will
the size and complexity of your Layer O drawings. SET-IT will attempt to place objects in a
logical place and route the interconnects as best it can but you will need to edit these
yourself. You can also create more than one Layer 0 drawing to highlight key subsets of the
project, e.g., transportation services vs the support services.

Layer 1 Specific Instructions

While many of the basic SET-IT diagram features apply equally at all physical layers there are some
rules or techniques that only apply to Layer 1.

Like Layer O described above, Layer 1 drawings provide a higher-level summary of what all is

included in your service package. Now at Layer 1 we can show all of the functional objects that will be
running or reside in the physical objects or elements of your project.
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It helps the project team and stakeholders reviewing the system documentation to see just what all
of the systems are doing across all of the services or applications and the interactions (physical
interconnects).

NOTE: you will need to completely customize your Layer 2 diagrams before being able to include
that in a Layer 1. If you don't need an element for a particular object just remove that box and the
flows going to or from it.

As shown in the screen below the layer 2 drawings that have not been completely customized will be
greyed-out and unselected.

S New Diagram

Title: |F“mjed Functional Summary| ‘

Layer: 1 ~ | Descriptor: [Phrsical View \

Service Package:

Diagrams: | [_| MC DMS Maintenance ({Complete) ~
[[] MC In-Vehicle Signage {Complete)

[[] MC Location and Time Services for V2| Safety (Complete)

[] MC Map Management for V2| Safety Intiative (Complete)

[[] MC Security and Credentials Management (Complete)

[] MC C-ITS Reduced Speed Zone Waming / Lane Closure (Partial)

[[] TI02: Personalized Traveler Information (Started

Setng =

Go back to that layer 2 and add elements for each shape, change its Diagram Completion to
Complete, and return to this screen.

How is a Layer 1 Diagram Drawn?

Typically, users will want to create a Layer 1 diagram after they have completed or nearly completed
their Layer 2 service-level diagrams. Then when you use the New/Diagram/Layer 1 dialog you will see
all of your service packages listed but not selected.

That's a key difference between Layer 0 and 1. At layer O SET-IT assumes you want to see everything
in one picture. At Layer 1, SET-IT is assuming you may want to create multiple Layer 1s depending on
areas of focus so it lets you pick the Layer 2 drawings to include.
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Can | Draw My Own Layer 17

SET-IT asks that you include at least one service package to initiate a Layer 1 drawing. You can use
the stencil to add Notes, Comments, Terminals, or Legends to your diagram. This still gives you the
ability to customize your diagram and, with terminals, to make a complex drawing more readable.

On a Layer 1 you can edit the diagram by moving shapes around to get the placement you want, and
you can reconfigure the interconnects to suit your needs.

Lastly, as the number of service packages (Layer 2s) in your project grows so will the
size and complexity of your Layer 1 drawings. SET-IT will attempt to place objects in a logical
place and route the physical interconnects as best it can, but you will need to edit these yourself.

Can | Create My Own Physical Interconnect?
No. Every information flow triple, even user defined triples, are mapped to one of the physical
interconnects defined by ARC-IT.

The types of Physical Interconnects, also called Links in ARC-IT, used on Layer 0 and Layer 1 include:

e (Center to Center

e Human Interface

e Remote Access Human Interface
e Center to Field

e Low Power Radio Broadcast
e Short Range Wireless

e Contact or Proximity

e Network Time Protocol

e Vehicle On-Board

e Environment

e Personal Area Network

e Wide Area Broadcast

e Field to Field

e Position Location Interface
e Wide Area Wireless

Reviewing Your Physical Interconnects
While you cannot use the method of dragging lines/interconnects from the stencil onto a diagram,
you can double-click on a line to bring up Shape Properties to view its characteristics.

SET-IT will show type of Physical Interconnect used. For example, on a line between two field devices
you will see that SET-IT assigned the "Field to Field" interconnect.
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7 £ Shape Properties !
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RSE Map v | Encryption True W
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s, based on:
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The shape properties window will show which interconnect is selected and list its characteristics. It
will be a Read Only view.

Go to the Definitions menu and open the P-Interconnect Triples grid. In the Physical Interconnect

Details form, you can view the Information Flows included in the interconnect and the characteristics
for that interconnect.
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5 P-Interconnect Details

Name: |Centerto Center
Mlias: {Eack(‘ﬂ»ce to BackOffice I [ Apply Alias
Description: | A communications link that provides communications between centers. k may be implemented using a variety of public or private communication networks and technologies
Auto-Populate
Encryption: | True
Autherticabilty: | True ) Time Context Lower Bound:  Recent Time Context Upper Bound:  Recent
Cardinality:  Unicast Spatial Context Lower Bound: | Regional Spatial Context Upper Bound:  National
Source Element Destination Bement Status
»  Digtal Map System | v | MCDPW GARLIC information System _ | Project
Digral Map Sysiem [ NC Freeway Management Center {BASIL/PINCH) | Project
MCOPYY GARLIC Infommation System Secuy Credentials Managemert System | Project
MCDPW GARLIC Information System | Marinara Courtty Deta Shaing System | Project
MC Freeway Management Center (BASIL/PINCH) MCDPW GARLIC information System  Project
'MC Freeway Management Center (BASIL/PINCH) Security Credertials Management System Project
Layer 2 Information Flow(s)
data provision equipment maintenance status MAP fintersection geometry)
data publication field device maintenance coordination TMDD (cumrent infrastructure restrictions)
data query map update notification
data guery publication map updates
data subscription misbehavior report
device enrollment information security credential revocations
enmlimert credentials security credentials
ipment maint: request security policy and networking information
=
Form Source: Grid - Pnterconnects

NOTE: Not every flow maybe listed under the interconnect. Some flows like “data
publication” are known as ‘superflows’ which are simply collections of information flows
defined in ARC-IT that are being carried between elements over some communications path.
Also, if your flows were routed through a communications element or a data distribution
element then they will appear in 2 P-Interconnect Triples — the one going to the Comm or
Data element and the one on the other side of the Comm or Data element.

The attributes or characteristics of the interconnect will be assigned based on the flows upon which it
is based:

e Status: Existing, Project, New Opportunity

e Encryption: True, False

e Authenticability: True, False

e Cardinality: Unicast, Multicast, Broadcast, Hybrid

Notes, Tips, and Caution for Layer 1s:
NOTE: Layer 1 drawings include Functional Objects (the small white or grey boxes inside the
physical objects). Currently the status value is fixed and so the coloring cannot be changed.

TIP: Once SET-IT has drawn your layer 1 for the first time it is a really good idea to go around

and click each element box and click “Connection Points” on the menubar. This will give you
more connection points to connect lines to and it will make editing the diagram much easier.
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Creating or modifying a Layer 1 diagram on your own may be helpful to sketch
ideas out but beware. You may not be able to keep things synchronized between the layers.
The Layer 1 template and Shape Properties on Layer 1 limits how much can be customized
and edited.

Lastly, as the number of service packages (Layer 2s) in your project grows so will
the size and complexity of your Layer 0 or Layer 1 drawings. SET-IT will attempt to place
objects in a logical place and route the interconnects as best it can, but you will need to edit
these yourself.

Layer 3 Specific Instructions

The purpose of a layer 3 diagram is to be able to draw out the design details for a larger object, i.e., a
level 2 physical object like a Traffic Management Center. This gives you the ability to show the ‘inner
workings' of the system and the internal interfaces between the internal and external objects.

An example from ARC-IT is the Design Details for the Cooperative ITS Credential Management
System (CCMS) physical object. That physical object has an additional tab called “Design Details”
which contains another diagram that, at first, looks like a service package diagram. However, it is a
diagram showing the level 3 objects, physical and functional, along with interfaces to show the
interactions that comprise the CCMS functions. The web page includes this explanation for the level
3 diagram:
While the CCMS is shown as a single physical object in the ARC-IT service package diagrams,
the CCMS is actually composed of many individual components that are systems in their own
right that must work together to manage security credentials for ITS. The following Level 3
diagram shows each of the CCMS components and their relationships as defined in IEEE
1609.2.1.
SET-IT lets you work with a Layer 3 diagram in much the same way as a Layer 2 diagram. All of the
same drawing shapes are available. The difference is that on a Layer 3 diagram you can also include
Level 3 physical objects, Level 3 functional objects inside those level 3 objects, and Level 3
information flows — either between the level 3 physical objects or between a level 3 object and a level
2 object. On a layer 3 diagram you could think of any level 2 objects and flows as interfaces with the
outside world, similar to a terminator interface on a service package (level 2) diagram.

Level 3 physical objects are defined as having a parent level 2 physical object as shown below for the
Management of Electronic Traffic Regulations (METR) Regulation System.
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S Physical Object Details

Mame:

Description:  The METR Regulation System’ creates and maintains electronic versions of traffic regulations for
eventual consumption by traveler systems and other interested parties. Once approved, each rule is

signed and traceable to a specific Rule-Maker. Depending on local policies and division of labor,
the METR Regulation Certer might need to coordinate with a METH Verfication Certer, a

Mairdanzanra and Canctn irtinn Mansnamart Suctam and METR DNierranancg Handlina Cartae

[] User Defined Hyperdink
Class:  Support - Level: 13 e
Type:  System - Parent:  METR System e

LFu:::n'n Source: Grid - Physical Objects

Along with other details this screen shows how the Parent field is active (not greyed out) and shows
the METR System as its parent physical object.

Enterprise View

This section describes how to create and modify your architecture's enterprise view, including how to
create a new Enterprise diagram and modify its components. The Enterprise View addresses the
relationships between organizations and users, and the roles those ‘enterprises’ play in the delivery
and consumption of ITS services. Relationships between ‘enterprises’ or stakeholders, as they are
known once you customize the architecture, are dependent on the roles they take in the delivery of
user services.

An Enterprise view consists of drawings at the overall project level (Layer 0). The components of an
Enterprise diagram include:

e Enterprise Objects, boxes with solid lines, will be related to project Stakeholders.

e Resources, boxes with dashed lines, will be related to physical objects or elements from the
physical view as well as some functional objects (internal subset of functionality within a
physical object).

e Agreements, red lines, represent a type of relationship between stakeholders or enterprise
objects (the boxes) in a project.

e Expectations, blue lines, represent another type of relationship between stakeholders or
enterprise objects in a project.

e Roles, black lines with a solid circle on one end, represent a relationship between a
stakeholder and their elements, e.g., who owns or who manages an element.

e Member, black lines with a clear diamond on one end, represent a relationship in which one
stakeholder is a Member Of a group of stakeholders.
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The key questions to be understood by the development of an enterprise view for a project include
"Who owns or who manages which components of the overall system" and "How are they related to
each other?" In other words, what agreements need to be in place for the system represented in the
physical view to work?

Typically, SET-IT users will start by selecting one or more ARC-IT service packages for their
project and begin customizing the Physical view. Once elements have been defined for each object
in the physical diagram and stakeholders have been defined along with their relationships
(Owns/Manages) to the elements then enterprise can start to take shape.

NOTE: A physical layer 0 diagram must be created before creating an enterprise layer 0 diagram.

Once the Physical View is populated and the Enterprise View is entered — either by creating an
Enterprise Diagram or going to one of the Enterprise View grids — a set of Rules is executed to
generate the appropriate relationships. The agreements are established based on the Enterprise View
in ARC-IT.

Agreements can be classified by their ‘Specificity’, either a "General" or a "Specific" agreement.
General agreements are typically applied broadly and perhaps include more than just 2 stakeholders,
perhaps everyone involved in a project or initiative. Specific agreements are typically centered
around an interface or system element being developed or used in some way. The table below lists
the General and Specific Agreements that come out of ARC-IT's Enterprise View

Table 1. ARC-IT Enterprise View Agreement Types

Specificity Agreement Type

General Funding Agreement

General Handshake Agreement

General Interagency Agreement

General Master Agreement

General Memorandum of Understanding

General Project Blanket Agreement

General Service Package Blanket Agreement

General Shared Operations Agreement

General Unspecified

Specific Acquisition Agreement

Specific Application Interface Specification

Specific Application Usage Agreement

Specific Device Placement and Operations Agreement
Specific Device Usage Agreement

Specific Employment Agreement

Specific Equipment Operations Agreement

Specific Information Exchange Agreement

Specific Information Exchange and Action Agreement
Specific Information Provision Agreement

Specific Information Provision and Action Agreement
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Specificity Agreement Type
Specific Installation Agreement

Specific Interface Description

Specific Joint Advice Agreement

Specific Joint Certification Agreement
Specific Joint Development Agreement
Specific Joint Installation Agreement
Specific Joint Maintenance Agreement
Specific Joint Management Agreement
Specific Joint Operations Agreement
Specific Joint Ownership Agreement
Specific Joint Provision Agreement

Specific Joint Supply Agreement

Specific Joint Usage Agreement

Specific Joint Verification Agreement
Specific Maintenance Data Exchange Agreement
Specific Operations Agreement

Specific Purchase Agreement

Specific Security Credentials License and Usage Agreement
Specific Service Coordination Agreement
Specific Service Delivery Agreement
Specific Service Usage Agreement

Specific System Maintenance Agreement
Specific System Monitoring Agreement
Specific System Usage Agreement

Specific Vehicle Data Access Agreement
Specific Vehicle Operating Agreement
Specific Verification Agreement

Specific Warranty

For interface related agreements SET-IT looks at the stakeholders who ‘own' elements on both sides
of each interface in the architecture. If they are the same, then no agreement is necessary, such as
when the State DOT is sending configuration data from its center down to its field equipment. On
the other hand an agreement is needed if the State DOT is sharing control with another DOT center.
The agreement types and the generic text are from ARC-IT's Enterprise View. The Enterprise View in
ARC-IT describes the relationships between organizations and the roles those organizations play
within the transportation environment. Some agreements are needed for one organization to
provide information to another; some agreements need to be defined in such a way that not only is
information provided but an action is expected to take place with the information. These are among
the agreements that ARC-IT will define and display when a user enters the Enterprise View after
making changes in the Physical View.

Another type of agreement is formed when one stakeholder ‘'owns’ a resource/element but another
stakeholder ‘'manages’ that same resource/element. There will then need to be a management
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agreement between them. Similarly, owners and maintainers of the same element will need a system
maintenance agreement.

A 'Joint’ agreement is formed when a group of stakeholders has been formed to cooperatively own,
manage, maintain, etc. a resource/element.

The Enterprise Layer 0 diagram is a useful addition to a Concept of Operations document as it
shows the overall set of Stakeholders and their relationships to each other.

Create a New Enterprise Diagram

An Enterprise Layer 0 diagram is a high-level drawing used to show the Enterprise Objects or
Stakeholders from your project and how they are related. That's it. It's a summary of what lies
beneath. It helps the project team and stakeholders reviewing the system documentation to see just
who all of the stakeholders are and their relationships.

B9-0Hd -~

Home Review g
=

Enterprise  Physical
Item -

Layer 0 Vi

— |
To create a new Layer 0 diagram:
1. Click on the Diagram tab.
2. Select a Layer from the drop-down menu. For Enterprise the single choice is Layer 0 for the
project level perspective.
3. To create a Layer 0 diagram, in the New Diagram box:
a. Enter the title of the new diagram.
b. Select Layer 0 with the pull-down.
c. Select the physical layer 0 diagram that you already created and customized to use as
the basis for the enterprise diagram.
d. Optionally, modify the Settings for the diagram — See options on the Enterprise Layer
Diagram Settings Window.
e. Click OK.

NOTE: you must have already created a Physical Layer O drawing before creating an Enterprise Layer
0 drawing. Otherwise, you will get a warning that "No physical layer 0 diagram has been selected"
and it will ask if you would, "Like to create a blank enterprise layer 0 diagram."
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SET-IT Enterprise Diagram Creaticn >

Mo physical layer O diagram has been selected, Would you like
to create a blank enterprise layer O diagram?

It is probably best to go to Physical and create a Layer 0 diagram for your project and then come to
enterprise to create the Layer O diagram.

NOTE: You can only select one Physical Layer 0 drawing on which to base your enterprise layer 0
diagram.

If you picked a physical layer O diagram that you had already created, SET-IT will use those elements
to create resources and any stakeholders you created to assign to enterprise objects.

If your physical drawings were not completely customized — meaning that not all the physical object
shapes had elements defined or selected — then when you try to generate an enterprise diagram you
will get a message that, “Only fully customized physical layer-0 diagrams can be selected for

enterprise IaEer—O ieneration.

| Only fully customized physical layer-0 diagrams can be
selected for enterprise layer-0 generation.

oK

Go back to your physical diagrams and finish defining and selecting elements for all of the physical
object shapes on the diagram.

Once your Enterprise diagram is generated you can finish customizing it by reviewing some of the
mappings and ensure they reflect what you want. SET-IT will take a conservative approach and assign
stakeholders to enterprise objects based on the assignments in the selected service packages as well
as other ARC-IT service packages that have similar enterprises.

Shown below is an example of a Layer O drawing. This project had been imported from the V2| Safety
Initiative project that is in RAD-IT's sample file. After import, a Physical layer 0 diagram was created
then, after switching to Enterprise View, a new Enterprise layer 0 diagram was created and edited to
move the shapes around for legibility purposes.
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In this case multiple Physical diagrams were created based on subsets of the overall project then
corresponding Enterprise diagrams were created to show the relationships between the stakeholders

needed for those parts of the project.
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SET-IT will select relationships or points of coordination to include in the Coordinations Report or on
a generated Enterprise Layer 0 drawing by looking at the service package as well as at other
potential relationships that are defined between those same Enterprise Objects in other parts of

ARC-IT.

SET-IT will automatically set the initial color of the enterprise objects based on the roles the
stakeholders have with the physical elements. For instance, if a given stakeholder holds and ‘owns’
role with several field-based elements then it will color that stakeholder Orange to reflect that it is,
primarily, a Field based owner. Sometimes the box will be white if it cannot determine which to use.
You can use Shape Properties to set the color you prefer.

SET-IT and Agreements

Agreements are defined automatically as you customize your physical view diagrams based on the
roles that stakeholders have with the elements and the interfaces between them. For example, if one
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stakeholder owns a traffic management center and another stakeholder owns a transit management
center, and they are doing Transit Signal Priority with the traffic control priority flows going between
the 2 centers then SET-IT will automatically generate an Information Exchange Agreement between
those 2 stakeholders.

Another type of agreement automatically generated by SET-IT is an element-based agreement when
the stakeholders’ relationship with each other pertains more to an element or group of elements
than to any interface between their elements. An example here might be a common element in
which one stakeholder ‘owns’ the element and another stakeholder ‘maintains’ that element which
might be common for some field deployments. In that case, SET-IT will automatically generate a
System Maintenance Agreement between those 2 stakeholders. Another element based agreement
comes into play with the ownership or other role is assigned to a group of stakeholders rather than
an individual stakeholder. When a Stakeholder Group has a role with respect to an inventory
element then SET-IT will automatically generate a joint agreement for that group, e.g., a "Joint
Ownership Agreement". So a group with an '‘owns' role to a TMC would spawn a Joint Ownership
Agreement of the TMC, a 'maintains' role would spawn a Joint Maintenance Agreement, etc.

NOTE: This Joint type of agreement would not appear on an enterprise diagram since there is no
'line’ to be drawn between stakeholders — there is just the one stakeholder and the role it has with
the element or resource shape. You can use the Member Of lines to show the different stakeholders
that make up the stakeholder group to show it graphically or use the Output Tables to list the
element based agreements.

Add a Shape to an Enterprise Diagram

In order to add a shape to an enterprise diagram, select a Shape from the stencil on the left. For
enterprise diagrams these include Enterprise Objects of various classes, Resources of various classes,
Agreements, Expectations, Roles, Comments, Notes, Legend, and an extra Title Block.
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— 5= o .o F— . pa—
Agreement Agreement Expectation  Expectation Role Member
(Bidir) (Bidir)
Enterprise Enterprise Enterprise Enterprise Enterprise Enterprise
Center Field Vehicle Personal Support Unspecified
Resource Resource Resource Resource Resource Resource
Center Field Vehicle Momadic Personal Support
_____ ] - - -
Resource Resource Motes Resource Resource Resource
Field Com... Support Co... Center Env...  Field Envir..  Vehicle En...
P T E L=l —
Resource Resource Legend Legend Title Block
Personal E...  Support En... Enterprise Enterpris...

e Agreements are shown as a red line either one directional or bi-directional.

e Expectations are shown as a blue line either one directional or bi-directional.

e Roleis a black line with a solid black circle on one end.

e Member (as in A is a member of Group X) is a black line with a white diamond on one end.

e The Enterprise Object boxes, which represent institutional Stakeholders in the architecture,
are colored rectangles with a bold black line around them. See below for an explanation of
the color coding.

e The Resource boxes, which represent the systems and devices of the system, are also colored
rectangles. They have a faint line around them. There are some variations in the style or
coloring of the Resource boxes:

o System resources are shown as a colored rectangle with the same coloring scheme as
the enterprise boxes.

o A Nomadic resource can be used to show a device that is sometimes a personal
device and sometimes part of a vehicle.

o Communications resources have rounded corners.

o Environmental resources have an icon in the lower right representing their class.

e Notes are shown as a blank white rectangle with a bold black line.

e The Enterprise Legend can be added with either a horizontal or vertical orientation.

e The Title block is a rectangle shape that can be placed on a diagram in case the automatically
generated title has been removed for some reason.

To add a shape to an Enterprise diagram, click one of the shapes on the stencil and drag the Shape
to the drawing area.

Double click on the Shape or right-click and select Shape Properties to view and edit the properties
of that new shape.
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The Enterprises and Resources are colored coded based on their class: center, field, personal,
support, vehicle, or unspecified — used for functional objects or for when enterprises are repeated on
the same diagram. There is are additional shapes for Resources — the Resource Communications has
the color of a resource class and the rounded corners or a communications element. There are also
shapes for Environmental type resources (things the sensors sense) that are also color coded based
on their class. Note there is no Communications Enterprise because the enterprises — companies,
agencies, and staff — that run or own a communications domain system are the same enterprises that
run other support systems.

NOTE: the Shape Properties box will be ‘floating' to the left side of the window when it first opens.
To re-dock it simply click the title of the box and drag it over and ‘drop' it over the icon that looks
like a closed door on either the left side or right side of the screen. You can ‘undock’ it by clicking the
title of the box and dragging it to another area of your screen. You can also simply close the Shape
Properties by clicking the X button in the top right of the window.

Delete a Shape

Select a Shape in the drawing area by clicking once on the shape.
Click Delete on the keyboard. It will ask if you are sure.
You can also right-click and select Delete.

If you delete a user-defined Resource you will be informed with a pop-up screen that a Physical
Object by that name also exists and you will be asked if you want to delete that, too. Conversely, if
you delete a user-defined Physical Object in Physical view, you will be informed that a Enterprise
Object / Resource by that name also exists and asked if you want to delete that, too.

Create a Stakeholder

A "stakeholder" in SET-IT represents an instance of an enterprise object from ARC-IT. Think of this as
the local or personalized version of what the national or reference framework has defined. A
stakeholder defines an organization that owns, manages, or interacts in some way with the intelligent
transportation or other system elements in a project. When multiple stakeholders are involved, there
are relationships between them that appear on the Enterprise view of an architecture. Stakeholders
can also be grouped together for joint or combined roles.

You can create your own stakeholder and associate them with one or more enterprise objects.

NOTE: while a stakeholder may be associated with more than one enterprise object, the shapes on
any particular diagram only represent one enterprise object at a time.
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There are several ways to create a stakeholder:
e From an enterprise diagram, double-click on one of the rectangles that represent an

enterprise object. This will open the Shape Properties window. From there click the New
button to open the Stakeholder Details window.

e From the ‘New' area of menu bar on the "Home" ribbon, select Item / Stakeholder. This will
also open the Stakeholder Details window.

e From anywhere in the Physical or Enterprise view press <Control-t> which is a shortcut key
to open the Stakeholder Details window.

When starting with the Shape Properties window you will first select the appropriate Status from the
pull-down menu located on the middle of the form.

Select from an existing stakeholder in the center of the screen. SET-IT will filter the selections based

on the class or type of object — if you dragged a Field shape onto the diagram it will only show field
elements.

If you don't see a stakeholder listed, click the New button in the shape properties form.

The Stakeholder Details form appears as shown below:

S stakeholder Details

Name: |M The Group

Description: | "M The Group” is a group of stakeholders that include the DOT and other stakeholders that are affiliated with the
Auto-Populate  [things that the M DOT own and/or operate.

() Stakeholder (@) Stakeholder Group

Group Member|s)
[J DOT Traffic Ops Personnel A
[] Local EM Agencies
[J Local Transit Agencies
M DOT
MandC Maintainers
el MandC Mar W
Element Role Status
m Asset Mgt Sys Owns Project
M Irfra Mons Owns Project
» MDMS Uses Future -
3
Cancel

Form Source: Mew Stakeholder
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Add an Enterprise / Stakeholder
Create a New Diagram or open an Existing Diagram.

Select one of the 6 different Enterprise Objects from the stencil on the left and drag it onto the
drawing surface.

Enterprise Objects come in ‘classes' based on how they are defined in ARC-IT. The Enterprise Object
Classes are:

e Center
e Field

e Personal
e Support
e Vehicle

e Unspecified

NOTE: Unspecified is unique to Enterprise and represents Enterprise Objects that aren't necessarily
tied to one class of physical objects, e.g., a Maint and Constr Vehicle Owner that may have
responsibilities over both the vehicle-based maintenance and construction vehicles onboard
equipment as well as the center-based dispatch and monitoring systems.

Drag the Enterprise shape to the diagram area and double-click on the Enterprise shape so that
the Shape properties form appears on the screen.

Select a Stakeholder from the list in the middle of the form. If none are listed, you will need to click
New to add a Stakeholder.
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Shape Properties
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Select appropriate Status from the pull-down menu located on the middle of the Form,

The selected Stakeholder name will appear on the shape.

You can also select one of the classes and the color of the shape will change to match the class:

e Center —teal (light green)

e Field —orange

e Personal —yellow
e Support — darker green

e Vehicle — blue

e Unspecified — white

A word of warning on this ability to change the color of the enterprise object box. If this diagram has
been automatically generated by SET-IT using the relationships the stakeholders have with the
elements then the color will automatically be generated. This is usually accurate and you can leave it
alone, e.g. the DOT is colored orange if the relationships are showing that it ‘owns’ several field
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elements. However, you may want to change this to reflect your own understanding of the project
and show the DOT as teal.

Add a Resource

Resources are shown as boxes with dashed lines in the Enterprise view to indicate the things that are
being managed, operated, etc. by the Enterprise Objects. In terms of an ITS project, think of a
Resource as one of the Elements from the physical view just as the enterprise objects are related to
the project's Stakeholders.

Resources, like Physical Objects, can be one of 6 classes:

e Center
e Field

e Personal
e Support
e Vehicle

e Nomadic (combination of Vehicle and Personal)

There are also shapes for Resources that are system elements, communications type elements, and
environmental terminators.

To create a resource, drag a Resource shape from the Stencil onto the diagram.
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Shape Properties
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Shape Properties
Double click on the Resource and Shape Properties form appears on the screen.

Select the appropriate Resource from the checkboxes located on the bottom of the Shape
Properties Form. These choices are based on the ARC-IT resources that are from that class. They also
include User-Defined Physical Objects that were created while in the Physical View

Select an Element from the list in the middle of the form. If none are listed you will need to click
New to add an Element. You can skip this step, but the box will simply have the generic italicized
name with braces around the name indicating that it needs to be customized.

Select appropriate Status from the pull-down menu located on the middle of the Form.

The selected Resource name will appear on the shape.

Remember Resources are linked to the Physical view so that as Resources are added or edited, they

will be reflected in the Physical Objects or their customized Elements that are also in the Physical
View.
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Add a Hyperlink

Hyperlinks provide a way to automatically link terms or objects in your SET-IT project to another
location or file, perhaps to another location on the internet. From the Information Flows, Physical
Objects, Functional Objects, and Resources windows click on the Hyperlink button and you will see
the following screen:

5] Hyperlink — O >

Hyperink Name: | New Standard Links v Add/Edit

Address: hittp:# fwww newtown net/standards 101

Description: |Descrbes New Standard Links for New Town ITS Projects

Cancel

The first time you will need to Add a hyperlink by pressing the Add/Edit button at the top left of the
Hyperlink screen:

5 Hyperlinks — O *
Hyperlink Hame Hyperlink Address Hyperlink Description
& MNew Standard Links http:/fwww newtown . net'standards 101 | Describes New Standard Links for New Town ITS Projects
B3
0K Cancel

In the 3 columns on the Hyperlinks details screen you can enter the following:
o Hyperlink Name - is the readable text you want your readers to see in the
documentation, e.g., "Architecture Team Website."
o Hyperlink Address - is the fully qualified Uniformed Resource Locator (URL), e.g.,
"http://www.newtown.net/standards101".
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o Hyperlink Description - is a place for you to provide any additional descriptive text
explain what the link is used for or where it's located, e.g., "Describes New Standard
Links for New Town ITS Projects".

Creating a New Agreement

Agreements are shown as red lines on the Enterprise diagrams with arrowheads on one or both ends.
They connect Stakeholders, also known as Enterprise Objects, together by defining what has to be
agreed upon in order for a service package to be implemented, operated, coordinated among
agencies, maintained, etc.

To create an agreement, drag an Agreement line from the Stencil onto the diagram area. Connect it
between Stakeholder or Enterprise Object shapes. SET-IT will prevent you from attempting to draw
an agreement between an Enterprise and a Resource.

You can choose from a unidirectional or bidirectional agreement — indicated as "(Bidir)".

NOTE: Generally, agreements are bidirectional since both parties have to agree. Occasionally,
there may be a situation where you want to indicate that one party is the lead and the other
party is the recipient or dependent part of the agreement.

Double click on the Agreement line and the Shape Properties form appears on the screen.

Select the appropriate ARC-IT Agreement from the pull-down menu located on the bottom of the
Shape Properties Form to choose the desired agreement type. The list of agreement types from
ARC-IT are shown and you can also choose "<Unspecified>" if the agreement type you need isn't
listed.

Select an Agreement from the list in the middle of the form. If none are listed you will need to click
New to add an Agreement. You can skip this step, but the box will simply have the generic italicized
name with braces around the name to indicate that it needs to be personalized.

Select appropriate Status from the pull-down menu located on the middle of the Form,
The selected Stakeholder / Enterprise Object name will appear on the shape.

If you need to create a New Agreement or if you choose to Edit one of the existing agreements in
the Shape Properties list then the Agreements window appears with a box for Name, Description
(that can be Auto-populated if an ARC-IT Agreement was selected on Shape Properties) and columns
for Source, Destination, and Status. For Bidirectional agreements the ordering of source and
destination really don't matter.

If you are creating a new agreement the Source and Destination will be prepopulated based on what

was selected on the diagram. For agreements not already defined in ARC-IT the User Defined box
will be checked.
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[5: Agreements

Name: |Our Town Employment Agreement

Mumber: |T—D'|]1D1C | User Defined

Description: City Form T-00101C - An agreement between the town's Traffic Division and its staff. Stipulates ules of behavior.
Auto-Populate

Agreement Type
Employment Agreement w
Source Destination User Defined  Status Bidirectional
b Our Town Traffic Division Our Town Traffic Operation; w Project
Ea

Cancel

Form Source: Mew Agreement

From this Agreements details form you can edit the name, select the Type, fill-in a Description, add a
Number, adjust the Status, and assign stakeholders as either the source or destination.

Use the Auto-Populate button to fill-in the Description field with the description of that type of
agreement from ARC-IT.

NOTE: You will need to go back to Shape Properties on the diagram if you want to change
the type of ARC-IT agreement that this custom agreement is based on.

NOTE: Joint agreements are only available to be assigned to a Stakeholder Group. Create an
agreement, select a Type that starts with the word "Joint” and now you will only be able to
pick a stakeholder group or be given a chance to create a new stakeholder, as long as it is a

group.

Creating a New Expectation

Expectations are shown as blue lines on the Enterprise diagrams with empty arrowheads on one or
both ends. They connect Stakeholders, also known as Enterprise Objects, together by defining what
is expected from each other in order for a Service Package to be implemented.

To create an expectation, drag an Expectation line from the Stencil onto the diagram area. You can
choose from a unidirectional or bidirectional agreement — indicated as "(Bidir)".
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NOTE: Generally, expectations are unidirectional since one party may expect information or
some action from another. Occasionally, there may be a situation where the expectation
flows both ways between Stakeholders.

Double click on the Expectation line.

Shape Properties form appears on the screen.

Select the appropriate Expectation from the list in the middle of the form.

Select appropriate Status from the pull-down menu located on the middle of the Form,

The selected Expectation name will appear on the shape.

If you need to create a New Expectation or if you choose to Edit one of the existing expectations in

the Shape Properties list then the Expectations window appears with a box for Name, Description

and columns for Source, Destination, and Status. For Bidirectional expectations the ordering of
source and destination really don't matter.

Creating a Role

Roles are shown as black lines with a black circle on one end. They are used to graphically depict
how Stakeholders and their Resources are related.

To create a Role, drag a Role line from the Stencil onto the diagram area.
Double click on the Role line.

Shape Properties form appears on the screen.

|:-."|.I.|.|.|.I.|.|.|.|.|.|.|.I.|.|‘.1|.|.|.|.|.|.|.|.|.I.|.|.|.|.|.|.5|.|.|.|.|.|.|.|.|.|.|.|.|.I.|.|1" i Rale

Role(s) <

Operates

State DOT \ [ advises
Maintenance [ certifies

Operators [] pevelops

[ nstalls

[] maintains

\ - - |:| Manages
|

+‘ - [ owns
|
|

[] provides
[ supplies
|:| Uses
[ verifies
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Select one or more of the available Roles defined in ARC-IT or click "New..." and define a user
defined role. ARC-IT defines 12 potential roles as shown below:

Table 2. ARC-IT Enterprise View Roles

Name Description
Advises An Enterprise that can provide information about a Resource or Document.
Certifies An Enterprise verifies that a target Resource meets relevant performance, functional,

environmental, and quality requirements. This could be an independent third party
or it could be the same entity that has the Develops role. For instance, an
automotive OEM practicing "self-certification" would have this role with respect to
the Basic Vehicle, whereas an independent certification body might have this role
with respect to a Vehicle OBE (though of course the OEM could also fill this role).

Develops 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 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.

Manages 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 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.
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Name Description

Owns 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, and for securing the data that 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.

Provides The Enterprise that provides the basic service of a service package.

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

Uses 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 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.

Select appropriate Status from the pull-down menu located on the middle of the Form. The selected
Role name(s) will appear on the shape.

When a Stakeholder is selected that has one of the roles listed above then behind the scenes they
are mapped to an Enterprise Object that corresponds to that resource or physical object and their
role. For instance, a Stakeholder that has been marked as ‘Uses’ an element that has been mapped
to the Personal Information Device physical object will be assigned as a 'Personal Information Device
User'. This is then used when the Enterprise diagrams and underlying relationships are drawn.

NOTE: You can change which roles are required by going to the Definitions grid and checking the
Required checkbox. This will decide which roles appear on the Element Details form when you edit
an element of the physical view and you want to establish the roles that various stakeholders play
with respect to that element.

Drawing a Member of relationship

The Member line appears as a black line with an open or white diamond on one end. It is used to
show the relationship that exists when one stakeholder is a member of a group of stakeholders. This
is useful when it is the group of stakeholders that collectively own or manage a resource like a Joint
Operations Center of some sort. When the enterprise diagram is drawn automatically it would show
the enterprise that owns or manages that resource or element. In this group scenario it would show
that the group is the enterprise owning or managing that resource. The ‘Member’ line can be used
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to show the relationships then between stakeholders to it will be apparent to your readers and
reviewers who it is that is part of that group.

To use the Member relationships, start by creating the stakeholders on the Stakeholders table on the
Definitions menu. Also create the Stakeholder Group and indicating which stakeholders are
members of that group.

Then, on the Diagram, place the appropriate enterprise object shapes on the diagram and use Shape
Properties to assign the stakeholders to them. This may have already been done if the diagram was
generated automatically from a fully customized Layer O physical diagram.

Next, drag out the Member line to the diagram. Connect the end without the diamond to the
individual stakeholder and connect the diamond end to the stakeholder that is the Group.

NOTE: If you connect it the other way or just between 2 individual stakeholders then the diagram
will erase the "Member of” label leaving you with a blank line. That's your clue that you have it
backwards or not connected between a stakeholder and their group.

Notes about Drawing Enterprise Diagrams

When a project's stakeholders have been defined and their roles with respect to their elements
defined it will be good to see a summary of the project that includes all of the stakeholders involved
in the project. SET-IT's Layer 0 enterprise diagram shows the project's stakeholders and their
relationships. The Layer 0 drawing may be helpful to external stakeholders or decision makers to
quickly see the scope of a project.

Typically, users will want to create a Layer 0 diagram in Physical View after they have completed their
Physical View Layer 2 service package-level diagrams.

Can | Draw My Own Layer 0?7

While you will usually create an enterprise diagram after creating the physical layer 0 but you can
also start from scratch, that is, create your own layer 0 drawing. You can use the stencil to drag
enterprise object shapes onto the diagram and assign them to ARC-IT enterprise objects (and
stakeholders).

Enterprise Diagram Complexity

Lastly, as the number of service packages (Layer 2s in physical) in your project grows so
will the size and complexity of your Layer O drawings (both physical and enterprise). SET-IT will
attempt to place objects in a logical place and route the relationships as best it can but you will need
to edit these yourself.
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Communications View

This section describes how to create and modify your architecture's communications view, including
how to edit the Communications solutions used in your project.

The Communications View identifies the protocol stacks needed to implement an information flow
between a source and 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.

The ARC-IT Communications Model is based on previous work in the communications arena. Major
sources include the Open System Interconnection (OSI) Model, the ITS Station architecture (from ISO
21217), the NTCIP Framework, and the Internet Protocol Suite.

Much like some of these other models, the ARC-IT Communications Model groups OSI model layers
together. This is done because certain protocols are nearly always deployed with certain pairings. For
example, the Transmission Control Protocol (TCP) is seldom implemented without Internet Protocol
(IP) at the next lowest layer. This is good: it means we can logically group some of these layers
together to reflect what is implemented rather than looking at a logical assemblage of individual
layers. It keeps the model a little simpler than in previous iterations, which should make it easier to
use.

e ITS Application Entity: ITS Application Entity standards specify the structure, meaning, and
exchange patterns of information between two end points. Referred to as 'ITS Application
Specifications' in some contexts.

o Facilities Layer: Facilities Layer Protocols define the rules and procedures for exchanging
data, for representing the bits and bytes of information content to be transferred (e.g.,
encoding), and provide mechanisms for opening, closing, and managing a dialogue between
ITS Applications. Sessions may be asynchronous as in paired requests and responses
(information exchanges), asynchronous as in an unsolicited publication of information, and
may require acknowledgement of receipt or not.

e TransNet Layer: TransNet layer protocols define the rules and procedures for exchanging
application data between endpoints as well as the routing, message disassembly/re-assembly
and network management functions.

e Access Layer: Access Layer protocols define the rules and procedures for exchanging data
between two adjacent devices over some communications media, as well as the signaling
protocols that are typically developed for specific communications media.

e Management: Management standards define the rules and procedures for controlling
elements at all layers.

e Security: Security standards define the rules and procedures for providing cybersecurity at
all layers.

A typical 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.
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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.

ITE TMDD Vol 2 @
NTCIP 2306 @

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 ordering of solutions) includes only the issues associated with the default (i.e., best, least severe) alternative.

A sample triple solution diagram from the ARC-IT website is shown above. In ARC-IT, standards
names are sometimes underlined indicating 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.

There are also several 'gap' icons that reflect issues with the use of standards in that particular area of
the model. Issues come in two types: gaps, which are issues where some requirement of the triple is
not met by the standard or collection of standards in the solution, or overlaps, which are issues
where multiple standards exist to serve the solution, and it is not obvious which one to choose.
Issues are assigned severity levels to indicate the degree to which the issue impacts the operation of
the solution in practice. On the example above there is a moderate-level security gap and a minor
gap at the ITS Application Entity. Note that some layers might have alternatives, in which case when
the Communications Solutions calculations are run in SET-IT the solution severity calculations will
also run and select as default the solution with the best, least severe alternative.

The Communications View does not show standards that pertain only to the physical or functional

objects like the Advance Traffic Controller cabinet standard nor will it show physical security
standards. Physical and Physical Security type standards are defined and shown in the Physical View.
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The components of the Communications view include the following Definitions menu items:
e Flow Triples to Solutions
e Solutions
e |[ssues
e Profiles
e Physical Interconnects
e Standards
e Standard Bundles
e Assumptions and Constraints (shared with Physical view)

SET-IT can generate diagrams like those shown on the ARC-IT website as an output once you are
comfortable with the solutions assigned.

Populating the Communications View

Calculate Solution Assignments

As flows are defined in the Physical view — or, more accurately, when Elements are defined for the
sources and destinations — then communications solutions are identified for the Communications
View.

A communications solution consists of a data profile and a communications profile. As each flow is
added to the architecture the likely solutions are selected. This is based on the ARC-IT
Communications View which includes an assessment of gaps and issues with the communications
and data standards in order to determine the readiest for deployment which is the solution with the
lower 'score’ when adding up all the issues. In most cases there is just one likely solution but there
are exceptions where more than one solution may be appropriate depending on the needs of the
deployment, usage of data distribution, or issues/gaps that may exist for certain solutions.

The rules to select the solutions are run whenever you enter the Communications view if new
information flows have been defined in the physical view.

The rules can also be run manually by clicking the “Calculate Solution Assignments” button at the top
of the menubar.

T If Physical Objects are created or new user defined information flows are created
Lirt] SET-IT has rules built in to determine what solution is the best or most
Calculate Solution | appropriate solution based on the source and destination physical objects. The
Assigrments rules also use the characteristics like confidentiality, availability, and whether a
Tools data distribution system is used to determine which is the most appropriate

solution.

Not every flow in the physical view will show up in communications view — only the flows for which
data and communications profiles have been developed. If you create user defined flows in physical,
either from the new item menu or by changing characteristics of an ARC-IT flow. Other higher-level
flows like “data publication” won't be reflected in Comm View, either because in a deployed projects
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those type of flows are implemented using the exchange actual information flows between elements
that support one of the services.

What does “(None-Data)” mean? You may see (None-Data) for the Data Profile when an information
flow has no ITS Application Entity layer standards defined yet. You can find more information when
you view the Solution Details and click on Issues. You will see an issue called, "Data Profile not
Defined” with text that says, “Performance, functionality, and the upper-layers of the OSI stack have
not been defined for this information flow.”

Communications Using Data Distribution
The solution calculation algorithm is designed so that:
e |If the triple is Eligible to use a DDS, then only DDS solutions will be chosen.
e |If the triple is Not Eligible to use a DDS, then only non-hub DDS solutions such as the Object
Management Group Data Distribution Service (OMG DDS) may be chosen.

When you create your own user defined solution you can select whether your solution is intended to
be applied to interfaces where a DDS is acting as an intermediary, places where it isn't, or any type of
interface.

Create a New or User Defined Communications Solution

Sometimes SET-IT may not have the Communications Solution you need. The database that comes
with SET-IT contains 223 communications solutions based on the communications view from ARC-IT.
But as ITS and connected vehicle technology keeps evolving new projects are bound to have
interfaces that are new and unique. Creating a new or User Defined Solution in SET-IT is not ‘easy’
but doable. Care should be taken and you should generally take advantage of the defined solutions
developed by the ARC-IT program.

There are a couple of ways to create a new solution:
o From the New Iltems menu
o From the Solution Details form when you edit (changing any of the standards
assignments or other aspects of an ARC-IT Solution)
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Creating a Solution from the New Item Menu

69 cd -
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At the top left of the SET-IT screen click the Item pulldown from the New area and select the
Solution. The Solution Details window opens.

Give it a Name, Select a Data Profile and a Comm Profile. Fill in a Description and tick-off which
regions this solution should apply to. Use the Comm Class pull-down to select the class of
communications that this solution applies to. This could be one of the following:

- Campus Area Network

- Local Area Network

- Metropolitan Area Network

- Other

- Personal Area Network

- Wide Area Network

The Standards assignments are pre-set by the Data/Comm Profile settings. If you make a change to
one of the standards on any of the Layers then you will be prompted to create a user defined profile.
The Issues tab will also be pre-populated based on the Data/Comm Profile standards assigned.

The Information Flow Triples tab allows you to select the information flows that can use this new

solution. You will see a Physical Objects and an Elements button. Start with the Physical Objects
button to select the Source, Destination, and Information Flow.
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[5: Solution Details

Name: [Test 23 | User Defined
Data Profile: | EU: Probe Data | Comm Profile: | QASIS MOTT over Wireless w
Description:

Test 23 combines EU's Probe Data profile with OASIS MATT over Wirsless protocals.

Region: 7] AU EU us []ca
Comm Class: | Wide Area Metwork ) Appliedto: | Flow triples without Data Distribution intermediaries ~
Standards |ssues Information Flow Triples

() Elements (@) Physical Objects

Source Destination * |nformation Flow
b Vehicle OBE  Transportation Information Center| w | vehicle situation data
Traffic Management Center Transportation Information Center road netwark conditions
e
QK Cancel
Form Source: MNew Solution _

Then, if your project contains elements assigned to those physical objects and have the same flows

that are selected on the PObjects tab then you will see those element flow triples for your new
solution.
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:5 Solution Details

Mame: |Test 23 | User Defined

Data Profile: | EL: Probe Data w | Comm Profile: | QASIS MOTT over Wireless w

Deseription: | Test 23 combines EU's Probe Data profile with QASIS' MATT over Wirsless protocals.

Region: |D ALl EU us []ca

Comm Class: | Wide Area Network ~|  Pppliedto: | Flow triples without Data Distrbution intermediaries

Standards |zsues Information Flow Triples

() Physical Objects

‘ Source Destination Information Flow

P MC Freeway Management Cente: YlTDMATﬂ |madndworkmn¢ijons

The pull-down selections in the Information Flow Triples form are designed to only show what makes
sense. The first column you choose will show you everything from ARC-IT - either all the physical
objects from ARC-IT for the Source or Destination or all the ARC-IT information flows if you start with
the Information Flow column. As you select one column the choices in the other columns will be
reduced to the valid choices from ARC-IT. Then as you make your 2" choice the 3™ column will be
reduced even further.

3 It combines s!
Comm Class: | Metropolitan Area Network w j‘i : s
Standards Issues Information Flow Triples It combines sta
It combines s!
(O) Bements (@ Physical Objects It combines st
Source Destination Information Flow __Iig ms--
¢ Transt Management Center Transt Vehicle OBE | v] St
S alarm acknowledge SRS
' " authorization response
“connection protection instructions
fare management information
‘remote vehicle disable
transit schedule information
transit stop locations
transit stop request
transit traveler information
transit vehicle operator authentication update
transit vehicle operator information

NOTE: if a flow alias has been applied then the alias will appear in this list followed by the original
flow name in parentheses.
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Using the Communications View Definitions Menu

The Definitions menu includes tables to view, tailor, and add to the following:
e Flow Triples to Solutions
e Solutions
e Issues
e Profiles
e Physical Interconnects
e Standards
e Standard Bundles
e Assumptions and Constraints (shared with Physical view)

See below for more information about each of the communications view grids.

Flow Triples to Solutions Grid

This lists the Information Flow Triples (source element, destination element, and flow name) from the
physical view and the assignment to a solution. It also lists the Solution Issue Score associated with
the solution which is the numerical sum of the gaps/issues associated with each of the layers in the
data/communications profiles. There is an indication if a Communications Element was used as a
means to route the flow of information from the Source to the Destination. There is also an
indication if a Data Distribution System was used. An Override flag indicates if a solution other than
the default recommended by SET-IT has been selected. A Details button can be clicked to see more
information and to see the full list of issues associated with the selected solution.

[5: Flow Triple Solution [ssues

Flow: cument infrastructure restrictions
Source: MCDPW GARLIC Information System Destination: Digital Map System
Solution: | US: WZDk - Secure Intemet (ITS) w
Solution Readiness: Summary lssue Score:
Aszsociated lssues:
lgnore  Severity lzsue Description
Medium Owerap of standards Multiple standards have been developed to address this
3 information and it is unclear which standard should be used to
address this specific information flow.
Medium Performance not fully The performance rules are not fully defined for this information
defined (medium) flow.
Medium Secure data access not The solution does not define rules on how the application
provided entity authenticates requests to accept or provide data.
Low Mot a standard {minor) The document iz publichy available and widely used but i is
not cumertly a formal standard.
QK Cancel
Form Source: Grid - Flow Triples to Solutions _ ane

When you change the solution, it may change the readiness of that solution if there are a different
set of issues associated with that solution. When you change the Solution selected on the Flow
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Triple Solutions Issues screen it will change the score and the list of issues, and Override will appear
on the screen next to the selected solution to indicate that a change was made. See the example
below:

S: Flow Triple Solution Issues

Fow: cument infrastructure restrictions

Source: MCDPW GARLIC Irformation System Destination: Digital Map System

Solution: | Data for Distribution (TED) - OMG DDS ~ | OVERRIDE
Solution Readiness: Lowest Summary lssue Score: 36
Associated |ssues:
lgnore  Severity lssue Description
Uktra Data profile not defined Pefomance, functionality, and the upperdayers of the OS5I
b stack have not been defined for this information flaw.

Medium Unvetted by community The proposed solution uses a suite of standards that is
accepted within some communities, but has not necessarily
been accepted for use within the context of this information

Low Owerap of standards I':‘I[Jffiple standards have been developed to address this

(Minor) information and it is unclear which standard should be used to
address this specific infformation flow. However, as this

Cancel

Form Source: Grid - Flow Triples to Solutions

See Issues below for more information on how Issues are derived and scored in SET-IT. As part of the
Issues discussion in Using the Communications View Definitions Menu, as issues are added they are
combined in to a Readiness or Suitability level in terms of its readiness or suitability for deployment.

Solutions
The Solutions grid is shown below. The Solutions grid shows the collection of communications
protocols and data definitions that can be used to implement a given triple.

Solutions
In My Project + MName Description Issue Score  Comm Class Comm Profile Data Profie User Defined More...
(Mone-Data) - Secure Internet {ITS) this solution is used 32 WAN 1-I: Secure Internet (ITS)  (Mone-Data) Details
(None-Data) - Secure Wireless Internet | this solution is used 32 WAN 1-M: Secure Wireless (MNone-Data) Details
(Mone-Data) - WAVE WSMP this solution is used 33 LAN W-X: WAVE WSMP (Mone-Data) Details
(None-Data) - Wide Area Broadcast this solution is used 33 WAN C-X: Wide Area Broadcast  (Mone-Data) Details
(Mone-Data) - Apache Kafka this solution is used 35 WAN Apache Kafka (Mone-Data) Details
Data for Distribution {TED) - Apache 36 WAN Apache Kafka Data for Distribution (TED) Details
Equipment Maintenance Data Sharing ;| 4 WAN Apache Kafka Equipment Status Sharing Details
GNSS Data - GNSS serial interface this solution is used 6 Other GNSS5 serial interface GNSS Data Details
TPEGZ - Wide Area Broadcast this solution is used 4 WAN C-¥: Wide Area Broadcast | TPEG2 Details
TUF - Guaranteed Secure Internet this solution is used 4 WAN I-I: Guaranteed Secure TUF Details
TUF - Secure Internet {ITS) this solution is used 4 WAN I-I: Secure Internet (ITS)  TUF Details
US: Device enrollment - Secure this solution is used 3 WAN I-I: Secure Internet (ITS)  US: Device enrollment Details
US: Misbehavior reporting - Secure this solution is used 5 WAN I-I: Secure Internet (ITS)  US: Misbehavior reporting Details
US: NTCIP Environmental Sensors - this solution is used 5 MaM IF: SNMPw3TLS US: NTCIP Environmental Details

The first column indicates whether the solution is “In” your project and the last column shows
whether it is User Defined. The name of the solution is often made to first indicate the source region
then combines the data profile and communications profile names. The grid then lists the description
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of the solution, the sum of the issue scores (higher scores mean the solutions has more and/or more
severe issues), the communications class, e.g., Wide Area Networks (WAN), Local Area Networks
(LAN), etc. The Communications Profile and Data Profile are listed, and a Details button brings up the
Solutions Details form.

r._s: Solution Details

Name: [US: NTCIP Message Sign - SNMPv3/TLS | [ User Defined
Data Profile: | US: NTCIP Message Sign ~ | Comm Profile: | |-F: SNMPw3/TLS w
Description:  |this solution is used within Canada and the U.S.. | combines standards associated with US: NTCIP Message Sign

with those for |-F: SHNMPw3/TLS. The US: NTCIP Message Sign standards include upperdayer standards required to
imnlement centerdnfield messane sion communicatinong . The |-F- SNMPw3/T1 5 standards include lnwerdaver
Region: 7] Ay 1 EU us CA
Comm Class: | Metropolitan Area Network Applied to: | Flow triples without Data Distribution intermediaries -
Standards lssues Information Flow Triples
ITS Information Management Security Facilities Tranzport/Metworking Access
E NTCIP Message Sign Objects ; CEN 15531-5 Public Trans - SIRI Situation ¥change
L | {None) | | CEN 15722 ESafety - ECall - Minimum Data Set
|| Addressed Elsewhere in Stack || CEN 16102 eCall - Op Regs for 3rd party Support
|| Application Specific L | CEN 16157-1 DATEX for TM&l - Context & Frmwric
| ASTM Archiving Traffic Data || CEN 16157-2 DATEX for TM&l - Location Referencing
L | ASTM Metadata to support ADMS L | CEN 16157-3 DATEX for TM&l - Situation Publication
|| Bundle: ADMS | CEN 16157-4 DATEX for TM&I - VMS Publications
L_| Bundle: DATEX L | CEN 16157-5 DATEX for TMal - M/E Data Publications
|| Bundle: [EEE 1512 L_| CEN 16157-6 DATEX for TM&l - Parking Publications
|| Bundle: IS0 Probe Data || CEN 16614-2 Public Trans - Me TEx - Timetables Xchange
|| CEN 12896-1: Transmodel Common Concepts || CEN 16614-3 Public Trans - NeTEx - Fares Xchange
|| CEM 12856-2: Transmodel Public Transport Network L | CEN 17380 Controlled Zone Management
|| CEN 12896-3: Transmodel Timing Information || DOS-types
|| CEM 12856-4: Transmodel Operations manitoring and control || Development needed
|| CEN 12896-5: Transmodel Fare Management | OMS and RWIS (AL}
|| CEN 12856-6: Transmodel Passenger Information L | ET51 101 556-1 App: EV Charging Spot
|| CEN 152134 Aftertheft systems - long range comms L_| ETS1101 556-3 App: EV Energy Reservation
|| CEM 15531-3 PublicTrans - SIRI Functional interffaces || ETSI 102 638 ITS BSA
£ >
DK Cancel
Form Source: Grid - Solutions _ ane

The Details form shows the information from the grid and then a set of tabs is used to provide
additional details. The Standards tabs are used to show the standards associated with each layer.

The Issues tab lists the issues associated with the standards in this solution.
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[5: Solution Details

Name: [US: NTCIP Message Sign - SNMPv3/TLS | [] User Defined

Data Profile: | US: NTCIP Message Sign s~ | Comm Profile: | |-F; SNMPv3/TLS i

Description:  (This solution is used within the U.S.. t combines standards associated with US: NTCIP Message Sign with those for
I-F: SNMPw3/TLS. The US: NTCIP Message Sign standards include upperdayer standards required to implement
renterdodield messane sion communications The I-F- SNMPy3:T1 S standards inchide lowerdaver standards that

Region: 7] Ay [ EU us CA
Comm Class: | Metropolitan Area Networe Applied to: | Flow triples without Data Distibution intermediaries o
Standards lssues Information Flow Triples
lgnore  lssue Severty Source Description
Update data to SMMPv3 | Low Solution Data has been defined for SMMPv1, but needs to
b be updated to SNMPv3 format.
Use TLS for SMMP Option | Low Profile: I-F: The standard allows for multiple security
SNMPv3/TLS mechanisms. The only defined mechanism that
meets the requirements for C-ITS is the one based
Out of date imedium}) Medium Standard: [ETF RFC  The standard includes nomative references to

6353 TLS for SNMP | other standards that have been subject to
significant changes that can impact

EI R - U T S daL

Cancel

Form Source: Grid - Solutions

For user defined Solutions you will see a blank line allowing you to add Issues to this
communications solution.

The Information Flow Triples tab lists the information flows mapped to this solution. Radio buttons
let you choose to see it by Elements in your project or by ARC-IT physical objects.

Standards Izsues Information Flow Triples

(@ Bements () Physical Objects

Source Destination Information Flow

P MC Freeway Management Cente: ¥ MCDOT Dynamic Message Signs  roadway dynamic signage data
MCDOT Dynamic Message Signs MC quway Management Cutar{B} madway dma'rlc signage status
MCDOT Dynamic Message 591: ' MCDOT CV Roadside Equipment madwaydmamc signage status
MCDOT Dynamic Message Signs  MCDOT CV Roadside Equipment  vehicle signage local data
MCDOT CV Roadside Equipment ~ MCDOT Dynamic Message Signs  roadway dynamic signage data
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Standards |ssues Information Flow Triples
(C) Bements (@ Physical Objects
Source Destination Information Flow ~
P Traffic Management Center ‘¥ ITS Roadway Equipment roadway dynamic signage data
Traffic Management Center ITS Roadway Equipment ' lane management control
Traffic Management Center ITS Roadway Equipment ' variable speed limit control
Maint and Constr Management Cente ITS Roadway Equipment ' roadway dynamic signage data
ITS Roadway Equipment Traffic Management Center ' roadway dynamic signage status
ITS Roadway Equipment Traffic Management Center varnable speed limit status
ITS Roadway Equipment ' Maint and Constr Management Cente roadway dynamic signage status
Issues

The Issues grid shows the gaps or issues with the use of standards in the selected interfaces. Issues
come in two types: Gaps, which are issues where some requirement of the triple is not met by the
standard or collection of standards in the solution, or Overlaps, which are issues where multiple
standards exist to serve the solution. This grid shows the severity of the solution from Exemplary,
None, Low, Medium, High, or Ultra for “ultra-serious” issues.

Issues
InMyProject «  Ignore Severity Name Type Description User Defined More...
] Low Accuracy of data 75 Info Gap The standard is missing accuracy Details
O High Application specification not defined | ITS Info Gap The logic, per and i Detais
] Low Data may not be fully defined Jow) 175 Info Gap The inft on flow is undear as to what Details
] | High Data not defined (high) I75 Info Gap Required data are not defined. Detais
O |tow Data not defined in standard format IS Inf Gap The definition of data concepts should Detais
L] Medium Data not fully defined (medium) 75 Info Gap Some of the data el for this Details
O Ulra Data profile not defined Data Profie Gap Per functionality, and the Detais
] Medium Dialogs are not fully defined (medium)  Fadiity Layer Gap The specific dialogs for exchanging this data Details
] High Dialogs not defined (igh) Facility Layer Gap Dialogs are nat defined for this i i Detais
] High Draft not available (Critical) Standardization Gap The standards devel ization has Details
[l Low Guidance document under development | Standardization Gap This ed practice on how to use Detais

You can use the filters to change how the information is sorted and displayed. For instance, you can
use the In My Project filter to show the other Issues from the communications view of ARC-IT that
have not been assigned to any of the standards in your project. The Issues tab on the
Communications Solution and Profile details screen shows which issues are mapped to each solution
or profile. Issues can also be assigned at the Standard level.

Communications Solutions use the Issues and Gaps to determine which solutions are most
appropriate and ‘ready’ for deployment. Now users can customize those calculations by clicking
‘Ignore’ to an issue if they know it will not affect their deployment. The readiness will then be
recalculated for the information flow and the service packages that use it.

There is also the option to ‘Ignore’ the assignment of an issue at the Triple Solution level so that an
individual information flow triple may ignore an issue while other similar information flows that have
the same communication solution and the same issues may not ignore that issue. You will see the
Ignore flag on several screens throughout the Communications view.
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Can | create my own issue? Not directly, however, you can edit an existing issue and it will ask if you
want to create a User Defined version.

B issue Details = a X

Name: |Acc:l.|racy of data not to MCDOTs Standard

: Type
Type: [ITS Info Gap i | The standard is missing

Severty: | Low v

Description: | The standard is missing accuracy requirements for some of its
result in anomalous behavior.

The selected ARC-IT object cannot be edited.
! Do you want to create a new user defined object?

[] User Defined

Toun

4| | Medum  Uncertainty about trust revocation

Click Yes and you will be able to assign your user defined Issue to your user defined communications
Solutions.

The Issues are scored based on their severity and then all the issues are added together for a
solution in order to determine the solution that is more viable given the relative number and severity
of the issues. The table below shows what the terms in the Issue Scoring mean in terms of their
suitability or readiness for deployment:

Table 3. Communications View Solution Readiness

Readi -
eadiness | Scoring Readiness or Suitability Description

Name Values
Highest |0 Suitable for wide-scale deployment when applied to the triples it supports.
High 1-2 A small number of minor issues. For existing deployments, consider

addressing issues as needed as part of maintenance or upgrade activities.
For new deployments, the solution is likely suitable for wide-scale
deployment when applied to the triples it supports, though the noted
issues exist which should be considered and a path to addressing them
developed, if needed, either as part of design or subsequent maintenance
or upgrade activities.
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Readiness
Name

Scoring
Values

Readiness or Suitability Description

High-
Moderate

3-8

One significant or possibly a couple minor issues. For existing
deployments, the chosen solution likely has identified security or
management issues not addressed by the communications solution.
Deployers should consider additional security measures, such as
communications link and physical security as part of these solutions. They
should also review the management issues to see if they are relevant to
their deployment and would require mitigation. For new deployments, the
deployment efforts should consider a path to addressing these issues as a
part of their design activities. The solution does not by itself provide a fully
secure implementation without additional work.

Moderate

9-11

Two significant or one significant and several minor issues. For existing
deployments, the chosen solution is likely deficient in security or
management capabilities and the issues should be reviewed and upgrades
developed as needed. For new deployments, the solution may be viable
for pilots when applied to the triples it supports; such pilot deployments
should consider a path to addressing these issues as a part of their design
activities. The solution does not provide sufficient interoperability,
management, and security to enable proper, full-scale deployment without
additional work.

Moderate
-Low

12-15

Multiple significant and minor issues. For existing deployments, the chosen
solution is likely deficient in security or management capabilities, and the
issues should be reviewed and upgrades developed as needed. Some
solutions in this category may also be becoming obsolete from an
interoperability perspective and if this is the case, then upgrades should be
planned as soon as possible. For new deployments, the solution may be
viable for pilots when applied to the triples it supports; such pilot
deployments should consider a path to addressing these issues as a part
of their design activities. The solution does not provide sufficient
interoperability, management, and security to enable proper, full-scale
deployment without additional work.

Low

16-31

One serious or several significant issues. This category often includes
proprietary or partial solutions. The communications solution may fail to
provide even a base level of interoperability and security. Consider
alternative solutions or define specific revisions or upgrades that would
provide a level of interoperability or security that are needed for the
deployment.

Lowest

32+

Many serious issues. This category includes solutions that have not been
standardized, or do not have a basic level of interoperability or security.
Consider selecting a different communications solution or if this is not
possible (e.g., a pilot of a new application that has not been standardized),
take additional measures to provide an acceptable level of security or
interoperability.
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Standards Profiles

This lists the profiles that are used to carry out the communications of information in your project or
to define the data to be communicated. For each profile, the tables show the short name, the long
name, the type, the description of the profile, an editable comment, a checkbox of whether it is User
Defined, and a checkbox of whether it is currently included in your project.

Standards

This lists the standards that are included in the ARC-IT database tables and have been assigned to a
profile or as an information layer standard to a flow in your project. The table shows the name, the
Standards Development Organization (SDO) that developed the standard, the Document number,
the Document Title, a Description or abstract of the standard, an indication of the protocol layer that
it best fits, and a checkbox indicating if the standard is user defined. Standards can be created in
SET-IT in cases where the user knows of a new or different standard that will be needed for a
particular interface.

To create a new standard, use the New Item / Standard menu option to bring up the Standards
Details form.

CERCEE

Home Review Output
) % (¢
y —

(=111 Enterprise Physical | Com

o |

['=]

Item -
M Communications Profile
Defini Data Profile
Standard
Fl
Standard Bundle
Solution

You can also start with an existing standard imported from ARC-IT and click Details and start making

changes. As soon as you click OK it will inform you that it will create a customized user defined
standard.
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,‘5 Standard Details

Full Name: INTCIP Object Definitions for Dynamic Message

Name: [NTCIP Message Sign Objects | [] User Defined

Description: | This standard defines SNMP objects (data elements) for monitoring and controlling dynamic message signs
(such as variable message signs).

SDO: |NTCIP v Document #: |NTCIP 1203 |
Type: I.Com.nicdims v Stage: '-Poproved v |
Class: | SDO Normative v View: | Communications VI
URL: [http'.//www.ridp.argﬁbraw!standads/defa.ll .asp?dome|| Version: IOQ.DS ]
Layer(s): % ITS Application Information Layer Transport Layer Network Layer
Presentation Layer Data Link Layer Management Plane
Application Layer Physical Layer
Session Layer Security Plane

Abstract: | This publication defines management information related to a Data Collection and Monitoring device. DCM
management information includes individual parameters that represent the configuration, status,
and control information of such a device. The objects are defined using several ASN.1 Macros that were

Issues: Lk lssue Assignment Notes
[+]

Cortents

Data Dictionary: 'ﬁjy v Messages: | Fully v Dialogs: .Flj)‘ ]
Emor Conditions: | Fully « | Performance: Mostly v| Functional: .Fl.ly v|
Test Procedures: | Fully v| TestPICS: |Fuly v | Test Matix: | Fuly v

I 0K I Cancel
Form Source: Grid - Standards ]

Once the user defined standard is created you will then be able to come back to the Definitions
menus and use the "Profiles" and "Solutions" forms to assign that standard to a profile/solution.

Physical Interconnects (from Physical View)
This lists the physical interconnects from the physical view and their characteristics.

Assumptions and Constraints (from Physical View)

This lists the assumptions and constraints for the project. This table can be edited in any view but it
is shared across the physical and enterprise views. The results can be output as a table or included as
a section in your project’s Concept of Operations (ConOps) document.
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Comm View Definitions Grid Features
The Definitions menu in the Communications View works similarly to the grids in the Physical or
Enterprise view.

e You can sort the tables by clicking the top column.
] {Select Ally

[[] broadcast travelerinformation -

[] driver inputinformation U

[] driver updateinformatian

[] host vehicle status

[ local traveler infarmatian

[ traffic situation data

[ traveler information aoolication info

W= Apply W Clear % Cancel

-

e You can click the right corner of the column heading to bring up the filter menu and choose

to filter on a particular value or values. Use the Apply, Clear, or Cancel buttons as you would
on the other views.

e Much of the information in the Communications View tables is read-only as it is largely
based on ARC-IT, but as you add rows or customize the Details forms to create your own
Profiles, your own unique Standards, or your own custom mappings of Flows to Profiles in
the Triples table you will see the User Defined checkbox checked.

Other Diagram and Architecture Tools

This section describes how to use other tools, either on the diagrams or from the ribbon.

Creating New Items from the Ribbon

The Diagram ribbon contains an area called New that includes 2 choices: Diagram and Item. New
Diagram has been described in "Create a New Physical Diagram" and "Create a New Enterprise
Diagram" above.
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B9-0H-~
Horme Diagram R

%=l 4% &

Diagram Enterprizse Physical
< Item -
M Service Package 3
Diagr:
DG o cholder Ctrl+T
d
3 M Element Ctrl+E
: Status Value 4
Physical Object 1
2 v

=1} Y | Y

In the Physical View, The New / Item button allows you to create a new:
e Service Package,
e Stakeholder,

e Element,

e Status Value,

e Physical Object,

e Functional Object,
e Information Flow,
e Requirement,

e Standard, or

e Need

In the Enterprise View, the New / Item button allows you to create a new:
e Service Package,
e Stakeholder,
e Element,
e Status Value,
e Agreement,
e Expectation,
e Role, or
e Resource

In the Communications View, the New / Item button allows you to create a new:
e Communications Profile,
e Data Profile,

e Standard,
e Standard Bundle, or
e Solution
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Creating a New Service Package

For Service Packages: you can create a new Service Package and then use that Service Package as
the basis for new diagrams. That new Service Package can also be used to associate new operational
Scenarios and sequences that will go into your Concept of Operations (ConOps).

To Create a New Service Package, select the Item button and Service Package from the pull-down.
Alternatively, you can select <New Service Package> from the Diagrams window when you use the
Service Packages pull-down.

5: Service Package Details

Name: |Lnra| Application Name

Description: | A text description of the new application (aka Service Package). This brief description will appear whenever you include a Layer 2 drawing for the Service Package in your ConOps.
You can use the pull-down below to assign it to one of the pre-defined types and groups used to categorize the ARC-IT service packages

JR—
[ User Defined

Type: [] Convenience [ Informational ] Mobility [ Safety
[] Environmental [] Management [ ] Regulatory ] Support

Group: Border Management [] Incident Management [ Sustainable Travel [ Traveler Infon
[ ] Commercial Vehicle Operations [ | Maintenance and Construction [_] Traffic Management ] vl Safety
[] Core Services [[] Parking Management [ Traffic Network [ vav Safety
[ ] Data Management ] Public Safety [] Traffic Signals [ Vehicle Safety
[[] Bectronic Payment ] Road Weather [ Transit
[ ] Freight [ Security ] Transit Safety
<

Service Area: 5 P

(o] [ cmm

Form Source: New Service Package

As shown in the figure above you give the new service package a name, a text description that will
appear in output reports and the ConOps. You can then use the pull-downs to associate this new
service package with one of the Types and Groups used to categorize ARC-IT service packages,
formerly CVRIA applications.

Use the Service Packages report to list the service packages along with their type, group, name,
descriptions, and the diagrams with which they are associated.

Once a service package diagram has been customized the Service Package Details window also
shows the overall readiness based on all of the issues associated with the information flows between
the different elements and their assigned communications solutions.

Then, as shown in the screenshot below, the Worst Readiness Score reflects the lowest level or worst

level of readiness is listed along with the list of information flows and their issues that are driving
that so-called Worst Readiness.
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E Service Package Details

Name: ‘Securi‘ry and Credentials Management | User Defined
Description: | This service package is used to ensure trusted communications between mobile devices and other mobile devices or roadside devices and protect data they handle from unauthorized access. The
senvice package grants trust credentials to qualfied mobile devices and infrastructure devices in the Connected Vehicle Environment o that those devices may be considered trusted by other devices
that receive trust credentials from the SCM service package. The service package allows credentials to be requested and revoked and secures the exchange of trust credentials between parties, so
that no other party can intercept and use those credentials ilegitimately. The service package provides security to the transmissions between connected devices, ensuring authenticity and integrity of
the transmissions. Additional security features include privacy protection, authorization and privilege class definition, as well as nonsepudiation of orgin
Abbreviation: Service Area: | Support Parent SP: | Security and Credentials Management

Type: [ Support [] Management
|| Convenience ] Mobility
|| Environmental [] Regulatory
[] Informational [ ] Safety

Group:  [/] Care Services [ Pubiic Safety [] V2V Safety
Z Security [] Road Weather [] Vehicle Safety
|| Border Management ] Sustasinable Travel
|| Commercial Vehicle Operations [] Traffic Management
|| Data Management Traffic Network
; Electronic Payment [ Traffic Signals
|| Freight [ Transit
; Incident Management [] Transit Safety
[[] Maintenance and Construction [ ] Traveler Information
["] Parking Management ] 2| Safety

Worst Readiness Score: |Moderate

Worst Readiness lssues

Source Destination Flow Ignore  lssue Severty  lssue

» Equipped Vehicles Security Credentiale Management System misbehavior report Medium Performance not fully defined {medium)
Equipped Vehicles Security Credentiale Management System misbehavior report Medium Security inadequate
MC Freeway Management Center (BASIL/PINCH) | Security Credentials Management System misbehavior report Medium Performance not fully defined {medium)
MC Freeway Management Center (BASIL/PINCH) | Security Credentials Management System misbehavior report Medium Security inadequate
MCDOT CV Roadside Equipment Security Credentials Management System misbehavior report Medium Performance not fully defined {medium)
MCDOT CV Roadside Equipment Security Credentials Management System misbehavior report Medium Security inadequate
MCDPW GARLIC Information System Security Credenrtials Management System misbehavior report Medium Peformance not fully defined {medium)
MCDPW GARLIC Information System Security Credenrtials Management System misbehavior report Medium Security inadequate

Cancel

Form Source: Grid - Service Package Instances

In other words, why is this service currently ‘impractical’? It's because of these flows and the issues
that they currently have. If you're working on a research project it is likely that you already are aware
of those issues. You may also need to use this information in order to develop work arounds or
some other risk mitigation strategy in order to have these interfaces supporting your project’s
service.

You can use the ‘Ignore’ flag to ignore those Issues and see if that changes the overall Readiness
value for the service package.

Creating a New Stakeholder

For Stakeholders: you can create individual stakeholders — the agencies, organizations, or persons
that own or operate a connected vehicle element. You can also create a group of stakeholders that
may have a joint role with an element, e.g., a joint operations center. First, create the individual
stakeholders that will be members of that group. Then you can create a new stakeholder and press
the "group” button and select the member stakeholders for that group. Now that stakeholder group
can be assigned roles with respect to elements just like individual stakeholders.

191



SET-IT Help

S Stakeholder Details

e M arinara County Department of Transpartation

Description: | Marinara County Department of Transportation {(MGDQT) operates the freeway and state roads within the courty.
Auto-Populate | Activities are coordinated through the Freeway Management Center (FMC), located in downtown Saucelito.

Group(s)
MCDOT and State Highway Patrol

You can also turn a ‘regular' stakeholder into a group later if you decide it needs to be divided up.
However, if it is already part of a group, as indicated in the example above, then it cannot be turned
into a group. You cannot have groups of groups.

When you create a group you will be prompted that a group must have at least one member.
Realistically, a group with just one member doesn’t make sense so a Project Validation test is

available to find groups with fewer than 2 members.

TIP: Use Control-t as a short-cut to create a new stakeholder

Creating a New Element

There are variations of the Element Details form depending on the Type of element — either a system
element, environmental element, or a human element.
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Creating a New System Element
This is the same screen as on the diagram and creating a new element from Shape Properties or
creating a new element from the left menu.

:5 Element Details

Name: |5tate Flood Monitors

Description: (Flood Monitaring System) In areas prone to flooding extra sensors can be used to detect when water levels are ~
Auto-Populate  |above certain configurable thresholds. Alams can also be generated under certain rapidly changing conditions.

Status: | Project w Abbreviation: |SFM |

Type: | System w Parent Element: >
Class: |Feld w Domain: | Transportation w

Physical Object(s) (@) Related Al

[] Border Inspection System ~
[] Commercial Vehicle Check Equipment

[] Connected Vehicle Roadside Equipment

[] Blectric Charging Station

[] Field Mairtenance Equipment

Food Monitoring System
[] Freight Consolidation Station

[] Intermadal Terminal v

Stakeholder Role Status
» w» Manages Project

State Highway Authority Owns Project

=3

Cancel

Form Source: Mew Hement

Note that some objects will automatically be checked but this will happen behind the scenes. For
instance, if Center or Field are selected for the class and a subsystem (vs a terminator that represent
objects outside the boundary of ITS) is chosen by the user then the Center and Field physical objects
will automatically be mapped to the new element in order for the new element to automatically
inherit the functionality of all center and field devices, accordingly. Also, the ITS Object physical
object will automatically be checked when any ITS subsystem physical object is selected so that
functionality common to all ITS centers and devices is included. Now you can choose the other
Physical Objects that you need to associate with this element. Again, this will be happening behind
the scenes so you won't see these extra generic physical objects.
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Creating a New Human Element
Human elements are a little different. Sometimes physical view diagrams will show a human operator
like a system operator, driver, or traveler.

When we create a human type of element, we can still assign a stakeholder to it — say an employer,
or a higher-level organization. In the example below, "Metro Taxi Drivers," is mapped as a Driver that
will appear as operators of vehicle onboard equipment and has a stakeholder assigned called "Metro
Taxi" to show the company that manages the drivers.

5] Element Details — O >

Name: |I'U'Ie‘tm Taxi Drivers

Description: | {Diver) The Driver represents the person that operates a vehicle on the roadway. Included are operators of ~
Auto-Populate  |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 orginates driver requests and receives driver
W

Hyperink

Status: | Prgject r Abbrevigtion: |RAD

Type: | Human Farent Element

Physical Object(s) &

Driver ~
[] Archived Data Administrator

[] Commercial Vehicle Administrator

[] Commercial Viehicle Driver

[] Commercial Vehicle Inspector

[] Credentials Management System Operator

[ Cyclist
[] Data Distribution System Operator
[] Emergency Personnel W
Stakeholder Status
& Metro Taxi .+ | Project

Cance

Form Source: Shape Properties - New

TIP: if you leave the stakeholder blank SET-IT will automatically create a stakeholder with the same
name as the Human element. This may be useful if you want to show the stakeholders that operate
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the systems and then use the Enterprise view to show how they are related to other stakeholders in
your project.

Creating a New Environment Element

Environment elements are different, also. Sometimes physical view diagrams will show an
environmental terminator like a potential obstacle, the roadway environment, vehicles in traffic, or
vulnerable road users — pedestrians, wheelchair-bound travelers, etc. As with other elements, start
with a Name, use the Type pull-down, and select Environment. You will need to acknowledge that
you don't want the physical objects that were automatically assigned when it thought you were
creating a system element. Then choose the Class. When we create an environmental type of
element, we are limited to 3 classes — field, personal or vehicle.

S Element Details

Name: |Ilems on the Shoulder

Description:  |Our vehicles will be able to detect items such as debris, trees, posts, fences, efc., that may pose a hazard i the
Auto-Populate |vehicle is too close to the edge of the roadway.

Hyperlink

Abbreviation: |IOTS

Parent Element: “
QO Al
] Roadway Environment
Stakeholder Role Status
» |+ | Manages | Project
Cwns | Project

TIP: assigning stakeholders to environmental terminators is not necessary. Leave it blank.

Creating a New Status Value

Status refers to the relative deployment timeframe of an element, flow, resource, agreement, etc.
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SET-IT includes basic status of "Existing", "Project", or "Future". "Project" is the default value which is
to say the default value of things is that they are part of project currently being defined. Other status
values may be needed to distinguish different phases or future projects.

Use the Status Value Details screen to give the new status value a name (up to 25 characters) and a
description to explain what's unique about this status. Then decide if this should be the Default
Status with the checkbox and use the Order field to set the order of this.

S Status Value Details

MName: IFLture +25

Description: | \What will happen in 25 years - beyond the project horizon and right at the
boundary of the region’s planning horizon.

[] Default Status  Order: ¥

[ox ] [ conce

Form Source: New Status Value

There are 8 possible values but one is always reserved for Not Applicable and its value is locked at
32767 (a really large number that happens to correspond with the Not Planned status in RAD-IT).
Use the Order field to determine where each of the other 7 status values fall. This is how you can tell
SET-IT whether Legacy comes before or after Existing or if Project comes before or after Future.

Status Values
Desaription Default More...
4d Details
2 %] Details
3 | Future O Details
4 |Future +25  What will happen in 25 years - beyond the project horizon and right at the boundary of the region's =l Details
| 32767, Not Appicable ' ' Detais
P | =

This is used in the diagrams to encode the flows, elements, and functional objects within the
elements, either with solid/dashed patters or with grey scale coloring for the functional objects.

Creating a New Physical Object

ARC-IT provides a vast array of physical objects for connected vehicle and other intelligent
transportation system objects as well as objects that interface with the transportation objects.
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Sometimes, however, a project may need to go beyond ARC-IT and define their own physical objects.
Use this menu to create the Physical Object and then it can be mapped to elements of the project.

To Create a New Physical Object, select the Item button and Physical Object from the pull-down.

S Physical Object Details

Name: Aimport Operations Center

Description:  This center/centre |{adapted from a European project) allows connected vehicle projects to interface
with airports to show the coordination and system exchanges needed to suppart traveler information
and mobility applications in and around and aiport |

B User Defined Hyperdink
Class: Center - Level: 2 e
Type:  System - Parent

k_Fu:::n'n Source: New PObject

As shown above, use the Physical Object Details screen to enter a Name and a Description for this
object. Use the pull-downs to select the Type (Environment, Human, Other System, or System), Level
(0, 1, 2, or 3) and Class (ITS (super-class), Center, Field, Personal, Support, or Vehicle). The User
Defined flag will automatically be set since this is not something previously defined by ARC-IT.

When Center, Field, or Vehicle is selected as the Class for the new physical object that will allow SET-
IT to also include the generic class objects (Center, Field, Vehicle) when an element is created and
assigned to a shape on a diagram. This allows that element to inherit the same general interfaces
and functionality as other objects of those classes.

The Parent field is greyed out in this example because it is a Level 2 object. If it was Level 3 was
selected then the Parent field would be active letting you pick the parent object this would fall under.

Optionally, you can use the "Hyperlink" button to use a hyperlink as a reference to further
information about this object. See Add a Hyperlink for details.

If you choose to create an Environment type object the Class pull-down will be adjusted so you can
only select from the 3 classes for which an environmental terminator would apply — field, personal, or
vehicle.

197



SET-IT Help

Creating a New Functional Object

Functional Objects are shown as the smaller boxes within the physical objects on the drawings. They
define the functionality that is required for each physical object to support one or more ITS or
connected vehicle service packages. As with physical objects described above, ARC-IT comes with a
long list of functional objects that were defined to support the service packages that made up the
original reference architecture. Sometimes, a project may have a need to define a unique piece of
functionality and you can support that by creating your own "Functional Object" that can then be
assigned to elements of your project.

Again, use the menubar to select "New / Item / Functional Object" to bring up the Functional
Object Details form:

S Functional Object Details

Name: fiport Ground Coordination

Description:  This functional object coordinates airport activities with local transportation agencies - sharing
information on road blockages, security incidents, dynamic message sign data, etc |

B User Defined erink

Physical Object:  Airport Operations Center w | Lewvel: 2 -

anrrn Source: Mew Functional Object

As shown above, use the Functional Object Details screen to enter a Name and a Description for this
object. Use the pull-down to assign Level and then the Physical Object for this functional object (this
is where the functionality is housed. The list shown will include ARC-IT as well as new user defined
physical objects).

The physical object pull-down is level-specific. If it is a Level 3 functional object then the physical
object pull-down will only list physical objects that are level 3 to attach it to. The User Defined flag
will automatically be set since this is not something previously defined by ARC-IT.

Behind the scenes as a functional object is added to a physical object, SET-IT will adjust the Kind of
physical object from a Terminator (no functionality defined) to an ITS Subsystem (functionality
defined). If a user removes all of the functional objects mapped to a particular physical object, then
SET-IT will change the Kind back to a terminator. This is to support the inclusion of generic functions
like the ITS and Center/Field functions that are common among other ITS subsystem elements.
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Optionally, you can use the "Hyperlink" button to use a hyperlink as a reference to further
information about this object. See Add a Hyperlink for details.

Creating a New Information Flow

For Flows, selecting New / Information Flow, brings up a blank Information Flow Details window.
This allows you to decide on every aspect of that flow: its name, description, source, destination, and
all of the flow characteristics. SET-IT will pre-populate default values for the flow characteristics
based on the physical objects in the source and destination.

S Information Flow Details

Name: flood monitoring system data B User Defined
Mias: FLOODA [ Apply Alias
Description:  This flow is to share information between controlling centers about the status of the flood control systems. This would include status of the center’s field equipment with location and time stamps for the
Auto-Populate  information.
Type: System w Level: 2 v edink
Encryption:  True Latency  Low i Initistor:  Source i
B Using FIPS
Authenticability:  Tryz Time Context:  Recent - Acknowledgment  True -
Cardinality:  Unicast w Spatial Cortext:  Regional ~ Interoperability  Regional ~
FIPS
Corfidertialty: Moderate ~ Integrity:  Moderate ~ Availabilty:  Moderate ~
Confidentiality Basis: Confidertiality value set to defautt by ~ «  Integrity Basis:  Need to maintain the authority & Avalability Basis:  Availability value set to default by SET-IT a
SETHT. and legitimacy of the sending
v system v v
Source Physical Object Destination Physical Object Status DDS WAIDS RCU ICE Replaces
Maint and Constr Management Center Traffic Management Center Project ] [l O @ | (MNone}
b Traffic Management Center w | Maint and Constr Management Center Project 2 (] [ | @ |{None)
g
Source Functional Objects: Destination Functional Objects
B TMC Environmental Maritoring B MCM Environmental Information Processing
[C] TMC Advanced Rail Crossing Management I () MCM Automated Treatment System Cortrol I
[[] TMC Automated Vehicle Operations (J MCM Data Collection
[[] TMC Barier System Management (W] MCM Environmental Information Collection
[T TMC Basic Surveilance (7] MCM Field Asset Tracking
Form Source: Grid - Information Flows

Note that the name of a flow cannot contain a parenthesis. If an Alias is used (see below) this would
create a conflict when it generates outputs because the original flow name will be listed in
parentheses.

Since you selected New / Information Flow from the menu the form will be in Physical Object mode
and you will choose from a list of all of the physical objects from the ARC-IT database along with
user defined physical objects. As you select the source and destination physical objects the lower
part of the screen will then list the available functional objects, if applicable for that chosen physical
object. If the selected physical object is a ‘terminator’ on the edge of ITS boundary with no
transportation-specific functionality, then it will not have any functional objects.

Flags or checkboxes appear to the right of the source and destination indicating their eligibility to be
routed through a data distribution or communications service. See Communications Services and
Communications Service Eligibility in the Terminology section.
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Once the source and destination are selected then you assign all of the other flow characteristics and
select OK. This flow will now be available when you are creating interfaces on your diagrams. It will
also appear in the list of Information Flows on the Definitions menu.

You can also set the Level of the flow — 0, 1, 2, or 3. Level 2 is the most common type of flow as those
are the flows that appear on a service package diagram. Level 0 or 1 are used as 'super-flows’ to
show the high-level characteristics of information that may be going between objects or a common
class, e.g., data distribution flows that could be used to contain and carry all sorts of information.
Level 3 flows are used on Layer 3 diagrams to show the design details or inner workings of a physical
object. When a level is selected or changed then the choices in physical objects will also change as
appropriate for that level. For example, a level 3 flow can only go between two level 3 objects or
between a level 2 and a level 3 object.

Optionally, you can use the "Hyperlink" button to use a hyperlink as a reference to further
information about this flow. See Add a Hyperlink for details.

You can also add and apply an Alias for the flow when you want that alias to be used on your
diagrams and outputs. A flow alias is a way to use a customized name for an information flow while
retaining the mappings to the ARC-IT reference model for that flow. For example, if you are doing a
connected vehicle project to collect probe data from passing vehicles for traffic monitoring purposes
you may want to just show the term “BSM" for the basic safety message defined in the SAE 2735
standard rather than the full name of the ARC-IT information flow, “vehicle location and motion for
surveillance”. It isn't common for a user defined flow to also have an alias.

- Alias names cannot contain a parenthesis. This would create a conflict when it generates

outputs because the original flow name will be listed in parentheses.

NOTE: If you change the characteristics for a user defined physical object (PObject) flow triple then
any element triples using that same PObject flow triple need to reflect those characteristic changes
and vice versa. Changes to certain characteristics in the information flows can spawn the selection of
different communications solutions so these need to be kept in sync.

See Creating a flow from the New Item Menu for more information.

Creating a New Requirement

In order to create a new requirement, click New Item and Requirement from the menu. Enter a
number — use a leading 0 to help when sorting as in 01, 02, 03, etc. Enter the text of the requirement
and assign or trace it to a Need in the Supports Need(s) area.

Next use the Source pull-down to select from the existing list of sources. If you don't see your

source, there click <New Source> and enter the name of the source in the New Requirement Source
dialog box
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:.5 Mew Requirement Source

Please enter a new source name:

User Dialogus| |

oK | Cancel |

Next select one of the 4 verification methods to help with your test planning — inspection, analysis,
demonstration, or test.

Next, select a functional object to which this requirement belongs. As you do this the Element area
will open up and you can select which element to assign it to if there is a match between the element

and functional objects.

Optionally, enter a comment then click OK.

:5 Requirement Details

Number; |08

Requirement: | The Maint and Construction Manitoring system shall categorize the status of the equipment being monitored by sewverity of the issue.

User Defined Hyperink

Supports MNeedis):
MCD%: Infrastructure Monitoring (Copy 1): 01

Source: |Uger Diglogue v| Creation Date: |
Verffication: |Demon5traﬁon v| Last Update Date: |
Functional Object | MCM Infrastructure Monitoring V|
Comment: |
Include Element Functional Object
» [] w MCM Infrastructure Monitoring
i3 [m]
£ >

ok | | cancel |

Form Source: New Reguirement
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Creating a New Physical Standard

In the Physical View ARC-IT lists standards that apply to physical or functional objects. These
standards govern the manufacture, configuration of a physical hardware or of the functionality it
contains. SET-IT's New Item menu can be used to create a new user defined standard in case the
standard your project needs to access hasn't been defined yet in ARC-IT.

See Creating a New Standard in the communications view section for details.

What is the difference between Physical Standards and Communications Standards? Within ARC-IT,
communications standards include all standards and specifications that make up part of the
communications ‘stack’, as defined in the communications viewpoint. That is, any standards dealing
with signaling (e.g., Ethernet), networking and transport (e.g., TCP/IP), middleware (e.g., HTTPS),
cybersecurity (e.g. IETF X.509) and application layer specifications (e.g., GTFS). Physical standards on
the other hand are more concerned with electrical, structural and environmental concerns (power,
cabinets, temperature ranges etc.) of a particular device or type of device, such as a traffic signal
controller, e.g., ITE ATC 5301.

Creating a New Need

Needs are statements describing a high-level identification of user needs and system capabilities in
terms that all project stakeholders can understand, agree on, and use to form a shared
understanding by system owners, operators, maintainers, and developers on the who, what, why,
where, and how of the system.

SET-IT includes a set of needs for each Service Package imported from the ARC-IT reference
architecture that provide a starting point. You can also use the New / Item menu to create a new
need.

B Need Details

OurTown DOT needs to understand the accurate and cument state of all of its infrastructure.
Need:
Service Package: | MC09:Infrastructure Monitoring ~ | [ User Defined  Hyperiink
Need Area Need #  Priority Comment
& NCOD9: Infrastructure Monitoring {Copy 1) |8 | High
£3
< >

[ [ o

Form Source: New Need

Fill in the text of the Need, use the pull-down to select a Service Package to connect it to one of the
services in your project. Then use the Need Area grid to assign it to a Need Area (sometimes this is
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the same as the service package but not always), give it a Need #, select a priority, and optionally
enter a comment, perhaps to justify this particular need for your project.

The Need will be assigned to the Needs Grid where you can edit it along with the other needs. See
the Needs section for more information.

If you edit a Need that came from ARC-IT, then SET-IT will turn it into a User Defined need. You can
then edit it and use it as you choose. SET-IT will automatically retain the requirements that were
mapped to that original need from ARC-IT.

Creating a New Agreement, Expectation, or Role

For the Enterprise View, the New / Item menu has choices that include adding relationships:
= Agreement
= Expectation
= Role

In each case another window will open allowing you to provide the name, description, and the other
details appropriate for that item.

The New / Agreements and New / Expectations windows allow you to create a new type of
agreement or stakeholder expectation that may not have been defined by ARC-IT. This window
allows you to specify the name of the agreement, give it a description, identify the type, select the
stakeholders involved, and check whether this is bi-directional or not. If not, then the stakeholder on
the left will be considered the source or initiator of the agreement or expectation.

In order to create a new agreement for a Joint type agreement, you will need to include a
stakeholder group as the stakeholder. In our example V2I Safety Initiative project the stakeholder
group made up of the Marinara County Department of Transportation and the State Highway Patrol
has a Joint Ownership Agreement for the local traffic management center.

The New / Roles window allows you to create a new type of role that a stakeholder can play with
respect to a system element. ARC-IT already defines 12 different roles listed here but you may have a
need to add to that list.

See Creating a Role for the list of ARC-IT Defined Roles

Creating a New Resource

In the enterprise view of ARC-IT, a resource is anything available to a system that can support the
achievement of objectives. Usually this means any physical or virtual element that may be of limited
availability within a system. In this context a Resource has some role, offers services, and performs
some action within a system. A resource may serve more than one activity. Another way to think of a
Resource is a non-physical asset that governs how the system is developed, operated, or maintained.
Things like a standard, specification, or a requirements documents document might be something
that a project architect would want to show on their diagrams as governing those systems.
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Use the New / Item / Resources menu choice to bring up the form to create a new Resource.

Home Review Out

HEl & E

Diagram Enterprize Physical C
= Item -

N Service Package

=
Gueny Stakeholder  Ctrl+T

Element Cirl+E

C Status Value
Ser Agreement
Expectation
! Role

Resource

S Resource Details

IS0 5TD 21438

Mame:

Description:  This standard applies to electric propulsion vehicles and will be used to guide decisions on the
construction of electric motor powered snow plows in the Saucelito region.

B User Defined edink

Class:  nspecified

Type:  Document w

anrrn Source: New Resource

As shown above the form provides a place for a name and description. The class is already filled in
with “Unspecified” so it will not be confused with element based resources. The type pull-down
allows you to choose whether it is some type of document or requirements or a system of some sort.

Click OK and it will be available for the enterprise diagrams.

Element-based resources are created behind the scenes in SET-IT whenever an element is created in
the physical view. Then when enterprise diagrams are created rules exist to draw the resources and
show the roles from the enterprise objects or stakeholders to those resources. In the case of non-
physical resources, the user will still be able to show them on the diagram but they will need to draw
them out on to the diagram from the stencil using the ‘unspecified’ type of resource.

Creating a New Communications or Data Profile

The communications view allows you to create new communications or data profiles. Comm Profiles
are sets of standards that comprise the layered communications stacks for a sender and receiver to
exchange information. A data profile includes protocols at the ITS Information (or ITS Application
Entity), Facilities, Management and/or Security layers.
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ARC-IT defines 55 communications profiles and 88 data profiles but there may be occasions when a
unique situation is defined and a unique user-defined profile is required.

B9 cd-

Home Review Qutput
WCi=l — «
=g —

& Enterprise Physical Com
Item -

Niz|

||':|

M Communications Profile

Defini Data Profile

Standard
Fl

! Standard Bundle

Solution

Laluvtiano [

Use the menubar to select Item and Communications or Data Profile when you are in the
Communications View. The window will ask for a Short Name, a long name, a text description, and an
optional comment.
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B Data Profile Details

Name: [Test Data 1 l [] User Defined
Full Name: \Test Data Profile 1
Description: | This profile is used for the standards needed for the test data.

Region: 7] AU Oeu M us CJca

Standards lssues Information Flow Triples

TS Information ! Management Security Facilities
; Application Specific [ ] CEN 16157-2 DATEX for TM&l - Location Refer
|| ASTM Archiving Traffic Data :| CEN 16157-3 DATEX for TM&I - Situation Public
|| ASTM Metadata to support ADMS [ ] CEN 16157-4 DATEX for TM&I - VMS Publicatic
__| Bundle: ADMS [ ] CEN 16157-5 DATEX for TM&l - M/E Data Pub
| Bundle: DATEX [ ] CEN 16157-6 DATEX for TM&I - Parking Public.
|| Bundle: IEEE 1512 [ ] CEN 16614-2 Public Trans - NeTEx - Timetables
|_| Bundle: 1SO Probe Data [ ] CEN 16614-3 Public Trans - Ne TEx - Fares Xch:
|_| CEN 12896-1: Transmodel Common Concepts [ ] CEN 17380 Cortrolled Zone Management
|_| CEN 12896-2: Transmodel Public Transport Network [ | DDS-Xtypes
|| CEN 12896-3: Transmode! Timing Information [] DMS and RWIS (AL)
|_| CEN 128964 Transmodel Operations monitoring and control [ ] ETSI 101 556-1 App: EV Charging Spot
|_| CEN 12896-5: Transmodel Fare Management ("] ETS1 101 556-3 App: EV Energy Reservation
|_| CEN 12896-6: Transmodel Passenger Information [ ] ETSI 102638 ITS BSA
|| CEN 152134 Aftertheft systems - long range comms ("] ETSI 102 894-2 UAAR Common Data Dict
|_| CEN 15531-3 Public Trans - SIRI Functional interfaces [ | General Transit Feed Specffication
|_| CEN 15531-5 PublicTrans - SIRI Stuation Xchange [ ] GTFS Realtime
|| CEN 15722 ESafety - ECall - Minimum Data Set [ ] HIDO DSRC 12V Downlink Data Format
|_| CEN 16102 eCall - Op Reqs for 3rd party Support [] HIDO DSRC V21 Uplink Data Format
[ | CEN 16157-1 DATEX for TM&I - Context & Frmwrk [ ] IEEE 1512.0 Incident Mgmt - Common

< >

Form Source: New Profile ILI -

Fill-in the fields of name, full name, description, and region applicability. Then use the Standards tabs
to select the standards that will be used and mapped at each layer.

When you say OK a new user defined row is added to the Comm or Data Profiles grid on the
Definitions menu for Communications View. This new profile is now available to be selected when
you create a user defined Solution.

Creating a New Standard

In the Communications View ARC-IT lists standards that apply to the movement of data through the
physical view's information flows as well as the standards for the various layers of the
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communications stack. SET-IT's New Item menu can be used to create a new user defined standard
in case the standard your project needs to access hasn't been defined yet in ARC-IT.

In the physical view, standards can also be defined and applied to physical objects themselves and, in
some cases, to specific functional objects within those physical objects. The process of defining a
new physical standard or a communications standard works the same way. When you are in either
Communications or Physical View use the New Item menu and select Standard.

From either view, clicking “Standard” will cause a new Standard Details form to open. What you see
will depend on whether you were in Physical or Communications view. Certain fields will only appear
if you are in Communications view (shown below).

S Standard Details

Full Name: ||
Name: I £ User Defined
Description:
SDO: _- ~ Document #:
Type: v| Stage: | Unknown v
Class ~ View: ™
URL: I | Version: [ ]
Layer(s): % ITS Application Information Layer Transport Layer Network Layer
Presentation Layer Data Link Layer Management Plane
Application Layer Physical Layer
Session Layer Security Plane
Abstract:
Issues: lssue ~ Assignment Notes
* >l
Contents
Data Dictionary: :_I.hknom vl Messages:  Inknown - ] Dialogs: .U'lknonn ~
Emor Conditions: | Unknown ~ Pedomance: | Unknown w | Functional:  Unknown ~
Test Procedures: | Unknown v Test PICS: | Unknown v| Test Matrix: | Unknown v
[ok ] | coxcel
Form Source: New Standard

From here you can fill in as much information as you know — Name (a shorter name by which the
standard is known, e.g. Wi-Fi vs IEEE 802.11ax, Title (official name from the organization), Document
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#, SDO or Standards Development Organization that publishes and maintains the standard, a brief
description of the standard perhaps pulled from its abstract, a comment about why this standard is
being used on your project, and then Type.

The following Types of standards are available:
- Communications
- Hardware
- Meta
- Other
- Testing

The View can also be set to Physical, Communications, or Both. Clicking Physical will make the
communications view layers area read-only.

5 Standard Details

Full Name: lSlandard for the Design and Construction of Gantries in the Use of Dynamic Message Signs

Name: |DMS Gantry Standard | 7] User Defined

Description: | This standard provides standard specifications on materials, dimensions, other controlling guidelines for the
design and construction of gantries used in overtheroad installations of dynamic message signs (DMS).

SDO: | NEMA v Documert #: |D-11-1 |
Type: !.Hardware ] Stage: | Unknown v|
Class: 5DO Nommative v/ View: | Physical v
URL: [ | Version: I2.2 I
Layer(s): 3 ITS Application Information Layer Transport Layer Network Layer
Presentation Layer Data Link Layer Management Plane
Application Layer Physical Layer
Session Layer Security Plane

Abstract: | This standard includes the objects and rules for construction and inspection of DMS Gantries.

Issues: Issue Assignment Notes
* []
Contents
Data Dictionary: thmown ) Messages:  Unknown v Dialogs: .U'uknm v]

Emor Conditions: Lhimown ~ Perfformance: Unknown v‘ Functional: 'Uimcm v]

Test Procedures: | Unkniown v Test PICS: | Unknown v‘ Test Matrix: | Unknown v

Form Source: New Standard
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Creating a Custom SDO:

As you create your custom standard and you look through the Standards Development
Organizations (SDOs) you may not find the one you need and want to create your own. Simply type
out the name of your SDO in the SDO field and a Pop-Up will ask if you want to create a new SDO.

sSDO: |OurCn Standard Writer w | Document H:
Type: SET-IT
Class:
URL: | The specified 500 does not exist in the database.
) I Do you want to create a new D07
Layer(s): [ ITS Application Info :
[ ] Presentation Layer
[ ] &pplication Layer ]
[ ] Session Layer ges 3 Ho

When you click Yes, SET-IT will add your SDO to the database and it can be assigned to other user
defined standards.

Assigning a New Standard
Map the new physical standard to Physical and Functional Objects on the Physical Objects Standards

grid. Click the In My Project filter and click False and Apply to include all rows, not just the ones in
your project currently. This makes a New row available at the bottom of the grid. Go all the way to
the bottom of the grid and click in the new (*) row.

Traffic Management Center TMC Reversible Lane Management |1 S =
Traffic Management Center TMC Road Weather Micro-Prediction DS Gart
Traffic Management Center TMC Roadway Warning FIF‘ J
Traffic Management Center TMC Safeguard System Management : -
- 150 10592 Momadic Devices for ITS
Traffic Management Center TMC Signal Control -
- 150 15623 Fwd Collision Peformance
Traffic Management Center TMC Signal Enforcement -
: 150 21217 Architecture
Traffic Management Center TMC Speed Warning
. : 150 22179 Full Speed ACC Pedomance
Traffic Management Center TMC Standard Rail Crossing - -
; 150 24014-2 Transit - Fare Practices

Traffic Management Center TMC Traffic Gap Assist 150 22100 Probe Vehicle Data Protect
Traffic Management Center TMC Traffic Information Dissemination ITE ATC robe Vehicle L'ata gction
Traffic Management Center TMC Traffic Metering ITE ATC API
Traffic Management Center TMC Variable Speed Limits -

ITE ATC ITS Cabinet
Traffic Management Center TMC Work Zone Traffic Management —

& ITS Roadway Equipment Roadway Traffic Information M -
=3

Use the pull-downs to select the physical object, functional object, and standard. You should be able
to find your new standard in the list of standards. Once you enter the new row the standard is now in
your grid.

Physical Objects Standards

In My Project Physical Object Functional Object Standard User Defired  More... A

ITS Roadway Equipment Roadway Traffic Information Dissemination DMS Gantry Standard | Detais
ITS Object ITS Security Support FIPS 140-2 Detais
ITS Object ITS Communications Support 1SO 21217 Architecture Detais

You can select "Unspecified" for Functional Object if you want this to apply to any element that is
mapped to the Physical Object.

From here you can click Details to change any of the information about the standard. Or you can go
to the Elements Standards grid and see that your new standard has been automatically mapped to
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any elements in your project inventory that match the Physical/Functional Objects of the new
standard.

Elements Standards

Element Standard Comment
Cellular-Equipped Vehides 150 21217 Architecture
Equipped Vehides FIPS 140-2
Equipped Vehides 150 21217 Architecture
MC Field Maintenance Equipment 150 21217 Architecture

MC Freeway Management Center FIPS 140-2
MC Freeway Management Center 150 21217 Architecture
MC Freeway Management Center MEMA TS & Cyber and Physical Security

MCDOT CV Roadside Equipment CTI 4001 RSU

MCDOT CV Roadside Equipment FIPS 140-2

MCDOT CV Roadside Equipment 150 21217 Architecture

MCDOT Detectors ITE ATC ITS Cabinet

MCDOT Detectors MEMA TS & Cyber and Physical Security

MCDOT Detectors MEMA T54 Hardware Standards for DMS
p MCDOT Dynamic Message Signs DMS Gantry

MCDOT Dynamic Message Signs 150 21217 Architecture

For other types of standards, including Data or Communications, the form will expand to allow you
to select the source and destination physical objects and the information flows, i.e., the triples, that
apply to this standard.

_.5 Standard Details

Full Name: ISpecﬂcdion for the Transmission of Vehicle Signage Data over Wireless Networks
Name: |Vehicle Signage Data Spec [4] User Defined
Description: | Defines the data for the in-vehicle signage application -focused on work zone and other safety events.
SDO: |ASTM v Documert #: |x0055
Type: | Communications v Stage: | Unknown v
Class: | SDO Nomative v View: | Communications v
URL: [ | Version: [Sb l
Layer(s): % ITS Application Information Layer Transport Layer Network Layer
Presentation Layer Data Link Layer Management Plane
Application Layer Physical Layer
Session Layer Security Plane
Abstract: ||
Issues: Issue Assignment Notes
Dialogs are not fully defined (medium)
Contents
Data Dictionary: ﬁjy ~ Messages: | Partially “ Dialogs: 'PM v]
Emor Conditions: | Partially «| Performance: Mostly v| Functional: | Mostly |
Test Procedures: | Parially w Test PICS: | Partially v | Test Matrix: | Partially v
| OK I Cancel
Form Source: New Standard ]
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Once the standard has been created it will be available for selection and mapping to a
Communications Profile that will then be, in turn, mapped to a Communications Solution, and then
mapped to an information flow triple. See the Communications View for more information.

Creating a New Standard Bundle

Use the form to fill in the full name, a shorter name and a description of the bundle. Then use the
pull-downs to select the primary Standards Development Organization (SDO) for this bundle (if they
are all from one organization), the Stage of the standard in its life cycle; e.g., approved, draft, etc.; the
type of standards that make up the bundle (Comm, hardware, meta, other, or testing); and the class
of standards in the bundle — Normative or Informative. Use the checkboxes to select the Layer or
Layers the bundle is part of. Finally, use the rows to select the standards that make up the bundle.
Enter numbers in the Order column to indicate how you would like the members of the bundle to be
sorted. The Membership Type indicates whether the standard is Required to be in the bundle or
whether it is optional or perhaps an alternative way to doing what the bundle is supposed to do.
The Required Security and Required Management Standard columns let you indicate what, if any,
security or management needs to be in place when the standard is part of this bundle.

Click OK and it will be available in the Communications view.

Creating a New Solution

Communications Solutions are a combination of a Data Profile and a Communications Profile. Click
New Item and Solution to bring up a blank Solutions Details form.
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[5: Solution Details

ELCHTest DMS Solution | User Defined

Data Profile: | Test data 1 « | Comm Profile: | C-X: Radio Broadcast w

Description: | This solution is used within the LS. I combines standards associated with US: NTCIP Message Sign
with those for I-F: SNMPv3/TLS. The US: NTCIP Message Sign standards include upperdayer standards

required to imnlement centerdndield messane zion communications The I-F- SMNMPw3/TI S standards

Region: 7] AU ] EU us [lca
Comm Class: |'Wide Area Network ~ Appliedto: | Flow triples without Data Distribution intermediaries ~
Standards Issues Information Flow Triples
ITS Information Management Secunty Facilities Transport/Metworking Access
Bundle: DATEX CEM 12856-6: Transmodel Passenger Informatic
OMS and RWIS (ALl CEM 152134 Aftertheft systems - long range co
Vehicle Signage Data Spec CEM 15531-3 Public Trans - 5IRI Functional inte

CEM 15531-5 Public Trans - SIRI Situation Xcha
CEM 15722 ESafety - ECall - Minimum Data Set
CEM 16102 eCall - Op Regs for 3rd party Suppo
CEM 16157-1 DATEX for TM&I - Context & Frmw
CEM 16157-2 DATEX for TM&I - Location Refer
CEM 16157-3 DATEX for TM&I - Situation Public
CEM 161574 DATEX for TM&I - VMS Publicatic
CEM 16157-5 DATEX for TM&I - M/E Data Publ
CEM 161576 DATEX for TM&I - Parking Public:
CEM 16614-2 PublicTrans - MeTEx - Timetables
CEM 16614-3 PublicTrans - NeTEx - Fares ¥chg
CEN 17380 Cortrolled fone Management

DD5-*types

(Mone)

Addressed Elzewhere in Stack

Application Specific

ASTM Archiving Traffic Data

ASTM Metadata to support ADMS

Bundle: ADMS

Bundle: IEEE 1512

Bundle: 150 Probe Data

CEM 12896-1: Transmodel Comman Concepts

CEM 12896-2: Transmodel Public Transport Metwark
CEM 128596-3: Transmodel Timing Information

CEM 12896-4: Transmodel Operations monitaring and contral
CEM 12896-5: Transmodel Fare Management

EEEEEEEEEE NN SNN

[
W

Cancel

Form Source: Grd - Solutions

Use the pull-downs to select a Data profile and a Communications Profile. If you don't see the
profile, you need or if you need to make changes to an existing profile click Cancel and edit or create
the profiles you need first.

As you select the Profiles the standards portion of the screen will be populated as will the Issues tab
based on the Issues associated with the underlying profile or standards.

You can use the Applied to pull-down to indicate which types of interfaces this solution applies to —
flow triples with Data Distribution systems acting as intermediaries, those that don't, or either.

Applied to: | Flow triples without Data Distribution intermediaries
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You can also click the Information Flow Triples tab to see and assign information flow triple
combinations that should use this new communications solution.

[5: Solution Details

Name: |Test DMS Solution | User Defined

Data Profile: | Test data 1 | Comm Profile: | C-X: Radio Broadcast W

Description: | This solution is used within the U.5.. | combines standards associated with US: NTCIP Message Sign
with those for I-F: SNMPv3/TLS. The US: NTCIP Message Sign standards include upperdayer standards
renuired to imnlement centertndield messane sion communications . The I-F- SNMPw3/TI S standards

Region: 7 Ay ] EU Us [ ca
Comm Clazs: | Wide Area Network ~|  Appledto: | Flow triples without Data Distibution intermediaries
Standards |=sues Information Flow Triples

() Elements (@) Physical Objects

Source Destination Irformation Flow A
B Traffic Management Center w  |T5 Roadway Equipment roadway dynamic signage data
Traffic Management Center ITS Roadway Equipment lane management contral o

Corcs

Form Source: Grid - Solutions

Now, every time that combination of information flows is used in your architecture it will pick-up this
solution assignment when the Communications assignments are run.

NOTE: if a flow alias has been applied then the alias will appear in this list followed by the original
flow name in parentheses.

Add Comments or Notes to a Diagram

In order to provide commentary about a diagram there are 2 shapes on the Stencil: a Cloud for
comments to the reader or a white Rectangle to provide other specific Notes about the diagram.

In either case, drag the shape from the stencil onto the drawing surface.

Edit the Comments cloud or Notes box by double-clicking on the shape and opening Shape
Properties.

Edit the text in Shape Properties.
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b
Curlnfo TIC
1 Traijler This iz abowt Ourlnfo TIC and what
Information L
makes it unigue.
Broadcast
O

Click the refresh button or simply click on another part of the drawing to store the editing.

TIP: Use the little Yellow Square to connect a comment cloud with an element. Just find the
yellow square and drag it onto the element. Now when you move the element around the
comment cloud will follow.

The Notes box works similarly to the Comment cloud. Drag the Note shape from the Stencil onto a

spot on the diairam. Then click the shaie or use Shaie Proierties to enter and edit your text.

I s Comment
T e ]
L AT Wi R R W e

Comment

W2 Safety Inttiative Maintenance Services, based on:
MC DM5 Maintenance

MC Connected Vehicle System Maonitor

MC Map Management for V2| Safety Intiative

Shape Properties

Add a Resource to an Enterprise Diagram

Most resources in SET-IT are drawn automatically because they are create automatically whenever an
element is defined, then its corresponding resource is created. When an enterprise diagram is drawn
by SET-IT then the tool looks through the database for the element based resources and their
stakeholder (enterprise objects) and adds them to the diagram with the roles that connect them. One
example is a traffic agency ‘'owns’ a traffic management center.

You can add your own resources manually to a diagram by dragging out one of the resource shapes
from the stencil and using Shape Properties to associate it with the appropriate element.

Non-element-based resources like standards, documents, specifications, or requirements needs to
be added manually by first using the New Item menu to create the new resource. See Creating a New
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Resource. Then select the ‘Resource Unspecified' shape from the stencil, drag it out on to the
diagram, and use Shape Properties to associate it with the new resource created previously.

.
JR— ey -
Role Member ! osm E:z::sﬁe q
: e}
Enterprise  Enterprise Eorid) . .
Cemter  Field Saucelito City
Department of
Enterprise Enterprise \
Vehicle Personal Transportation ~
o o T~y
Enterprise  Enterprise e
Support  Unspecfied S~
Resource Resource
i Field {I1SO STD
Resource  Resource H Edt }
Vehicle Momadic
Status
Resource Resource Resource
Personal Support B 150 57D 21458
|| O Location and Time Data Source
Resource Resource

NOTE that with these non-element-based resources the rest of Shape Properties will be greyed out
to avoid conflicts with the element-based resources. Use the Definitions menu to edit the name or
description of one of these resources.

Add a Legend from SET-IT Stencil to a Diagram

This process works in either Physical or Enterprise View. Create a New Diagram, or open an Existing
Diagram.

Select the Legend from the stencil on the left.
Drag the Legend to the drawing area, either a horizontal or vertical legend.
Place the Legend box on the desired area in the diagram.

The legend for the Physical Layer 2 diagram looks like this:

Physical Legend

Flow Time Context Flow Spatial Context Flow Routing. Flow Status Flow Cardinality Flow Control Flow Security Elements Functional Objects
c} - Routed through a Existing » Unicast
1-Now A - Adiacent D - National © comm e‘em;‘ Project — _Clear text, No Authent g | Center Field } ‘ Existing | Project H
2 - Recent - Adjacent D - National -— P . Transaction initiated
(d} - Routed through a Multicast O o pary ™ _Encrypted, No Authent | Vehicle || Personal ‘ ‘ Future
3 - Historical B - Local E - Continental
Broadcast, Clear text, Authent N | Eaees | ITs H
4 - Static C - Regional - Terminal ) > Receipt acknnw\edgedl
Mat Applicable Hybrid Encrypted, Authent —_
ot App p —HibE o DRt A De P | R people A Environment

The legend for the Physical Layer O or Layer 1 diagrams looks like this:

Interconnect Time Context | Ints et Spatial Context | Int t Status | Int: t Cardinality i El Functional Objects

N Existing Uty | Clear text, No Authent.,
~ Now . = ear text, No Authent. Cent Field l istil i
- - Adiacent D - Nationa :%:rc: > ' enter ie Existing Project
- Recent % w' | vehicle Personal l | Future
3 - Historical B - Local E - Continental
Broadcast g g, M’ Support s
4- Static i

C - Regional

. i Encrypted, Authent.
_Not Applicable » —H&DD e e lPeopIe = Environment
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Note that the contents of the legend for the Layer 0/1 diagrams is different — interconnects instead
of flows; and no routing indicators.

The legend for the Enterprise Layer O diagram looks like this:

Enterprise Legend

Connectors Status
Existin
Agreement > Proj B
_ ject
Future
Expectation > -- --
Role PY
Member of
<>| Not Applicable |

Enterprise Objects

Center

Vehicle

Support

Field

Personal

Unspecified

Resources
Center : : Field | |Un5pecified :
I Vehicle :I Personal |
| Support :I Nomadic |

SRR, e ——m

The enterprise diagram legend shows the Connectors, Status, Enterprise Objects, and Resources.

TIP: include a legend on at least one of each type of your diagrams so that your users will be able to
understand all of the symbols, line styles, and colors.

Add a Group Box to a Diagram

The drawing stencil for either the Physical or Enterprise view contains a shape called Group — it just
looks like a grey rectangle.

[:] Group
Notes c¢Drag Iand drop onto the
drawing page.
i
Terminal Group _
H

3

Click and drag the Group shape onto the drawing surface and resize it to highlight a group of
shapes. You can also use Shape Properties to label it.
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Views
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Shape Properties for the Group Box also includes a Format button to let you position the label at the
top, bottom, or middle of the box as well as choose different colors, line styles or patterns for the fill
and outline of the grouping box. In the example above, the name is ‘DOT managed field equipment.’
The Text Horizontal Align is set to Center. The Text Vertical Align is set to Bottom. The fill color is
grey, the line pattern is solid (it could be dashed, dotted, or a combination). The line color is black
and the line thickness is set to 0.25 but it could go up to 20 pixels.

This Group Box feature is useful when you have a large complex diagram and need to show how
certain elements are grouped together. This helps draw the readers attention to what you want them

to focus on.

Update a Physical Layer O or Layer 1 Diagram

The Update Diagram tool lets you add or remove elements or interconnects from the Layer 0 or
Layer 1 diagrams based on changes to your Layer 2 diagrams. This prevents you from having to
redraw the entire diagram when you may have made only minimal changes to your project.

Diagram Review Output

- . W |, o AV , == |

l = 4 & L — - =l & [
Diagram Enterprise Physical Comm s Class i o Line Shape FIPS Cleanup Sequence I.bdal: Diagram

» Item -~ Icons Text ~ Properties erificatior

New Views Show Diagram Completion Tools g Diagram
Diﬂgmms +mlm|m|ﬂ||\||r|l||||‘\1|Mlu‘rm\lu[:[luiulwlu'\lur\
S - - . - _ Title Block 1
— | Shapes |7 L
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Click the caret under the "Update” button and select "“Diagram” to bring up the Update Diagram tool.
This is only active when you are on one of the higher-level diagrams — Layer O or Layer 1.

S Diagram Update

Diagram: MC Traveler Services

MC Curve Speed Waming ~
MC In-Vehicle Signage

MC Queus Waming

MC Reduced Speed Zone Waming / Lane Closure

This list shows the

[] MZ Connected Vehicle System Manitar selected L2 diagrams
[] MC Data Distribution when this Layer-1
[] MC Device Certfication and Enrolment diagram was created.

[] MC DMS Mairtenance
[] MC Location and Time Services for V21 Safety
[] MC Map Management for V2| Safety Initiative W

You can modify the selected diagrams but changes will not be saved unless the Update bution is
clicked.

You will see the list of layer 2 diagrams in your architecture and it will check the ones that were used
to build the Layer 0 / 1 drawing. There are several ways to use the Diagram Update tool.
1) Add new elements (physical objects) onto your project summary diagrams.
2) Remove elements no longer included in your project.
3) Connect or remove interconnects on the project summary diagrams based on changes made
to the lower-level diagrams.
4) Add or remove functional objects from the Layer 1.

Select the Layer 2 diagrams you want to be included in your Layer 0/1 diagram or deselect the
diagrams you no longer want to be included. Note that you can only include diagrams that have
been fully customized, i.e., all the shapes have been assigned an element.

You can also change the Settings used to update the diagram, including how the items are placed,
whether to include Flows or Interconnects, etc. See Layer 0/1 Settings for more information.

If your current diagram is set to show Flows and you change the Settings to draw Interconnects (or
vice versa) then SET-IT will warn you that it will need to redraw the whole diagram. This gives you a
chance to go back and change the Settings if that isn't what you intended.

When you are done selecting and deselecting the Layer 2 diagrams to include in the Diagram Update
process and setting the Settings then click the "Update” button.

This will check for changes to Elements to add/remove, Element names to change, functional objects
to add/remove, and interconnects to add/remove or recharacterize based on changes to the
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underlying layer 2 diagrams. This tool will also be cognizant of Terminals you have used on your
Layer 0/1 diagram by removing or renaming them as necessary.

As the Update Diagram function runs it will populate the screen with the changes being made and
provide an option at the end to ‘Save Report’, providing you with an opportunity to review the
changes made and go back and make any adjustments.

S Diagram Update

Diagram: Comprehensive Physical 9.2

MC Connected Vehicle System Manitor (Complete) "~
MC Curve Speed Waming (Complete)

MC Data Distribution {Complete)

MC Device Certification and Enrollment (Complete) This list shows the
MC DM5 Maintenance (Complete) selected L2 diagrams
MC In-Vehicle Signage (Complete) u\:hen this Layer-0
MC Location and Time Services for V2| Safety (Complete) tErmm o el
MC Map Management for V2| Safety Initiative (Complete)

MC Queue Waming (Complete)

MC Reduced Speed Fone Waming / Lane Closure (Complete) hd

|Y0u can modify the selected diagrams but changes wil not be saved unless the Update button is clicked.

Report: |Line Glue Type: Dynamic -~
Deleted extra lines...<(1-4B-C) Center to Center:

Deleted extra lines...<(2-4C) Center to Centers

Added connection... <Center Location and Time Source (LTS) -> -> TOMATO Regional Traveler Information Center:

Added connection... <MC Freeway Management Center (BASIL/PINCH) -> -= MC Transportation Communications
Metworl

Added connection... <MC Transportation Communications Network -> -= MCPWord Information System (GARLIC)=

Show Related Shapes

When you are on a physical layer 2 diagram and you bring up Shape Properties for a shape — flow,
element/physical object, or a functional object — you can click “Show Related Shapes” and it will
highlight the other shapes that are related to that selected shape — requests that go with responses,
status flows that go with configuration flows, other elements needed to support a function, etc. This
can be really useful on complicated diagrams. If a shape (flow or functional object) doesn’t have any
defined relationships between it and other shapes, then this button will just be greyed out.
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Update an Enterprise Layer O Diagram

The Update Diagram tool lets you update an existing Enterprise layer O diagram. This will let you add
or remove elements (represented as Resources), stakeholders (represented as Enterprise Objects) or
agreements and expectations between the stakeholders from the Layer 0 diagram based on changes
to your Physical Layer diagram. This prevents you from having to redraw the entire diagram when
you may have made only minimal changes to your project.

Home Diagram Review Output

) - (@) o =l . W=
T = @Y Ve o AE RE =SS
Diagram Enterprise Physical Comm | Status Class e Line Shape FIPS Cleanup Sequence Updatel Diagram E

» Item ~ Icons Text ~ Properties = Verification
New Views Show Diagram Completion Tools g Diagram

Diagrams +MI|L\||H|.|% ll\llrlll[\llh“l[\lI‘H[I[\fl[.:Illlll\ll[\!lf\ _|_!

- - . |5# Title Block

— | Shapes < 7 L

Click the caret under the “Update” button and select “Diagram” to bring up the Update Diagram tool.

S Diagram Update

S Service Relationships

|D Services Onby e |

Settings | | |pdate |

You will see a pull-down list of the physical layer 0 diagrams in your architecture and it will pre-select
the one that was used to previously build the Enterprise Layer 0 diagram. If it was created in a
previous version, it may not know which physical diagram was used and you will need to select the
one that best fits. Usually, your project will only have 1 or a few physical layer 0 diagrams.

Note that you can only include 1 physical diagram upon which to base an enterprise diagram.

Use the Settings button to change what is displayed — Resources, Agreements, Expectations, Roles —
and whether or not to Hide the Text.

When you have selected the Physical Layer 0 diagram to include in the Diagram Update process and
are satisfied with the Settings then click the “"Update” button.

This will check for changes to Elements and Stakeholders to add/remove, Element names to change,
agreements and expectations to add/remove or recharacterize based on changes to the supporting
physical layer 0 diagram. This will also remove any auto-generated agreements that are considered
obsolete, meaning they are no longer supported by stakeholders or flows that may have been
previously removed. Any agreements that were created or edited by the user will be retained.
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NOTE: If you edit the properties of an element within Enterprise View to change the status of a
stakeholder’s relationship — say, to change stakeholder that ‘owns’ a resource from ‘project’
to ‘existing’ status; you may see that the role disappears from the diagram. This is normal.
When any new mapping is added, removed, or changed in Element Details, the "Update” tool
must be run for the new role to be seen on a diagram. Because two roles can only occupy the
same line if they have the same status due to line encoding, changing the status of a role can
require SET-IT to draw a new role shape which is something we only do when running the
Update tool. So, for consistency when the status of a role is changed in the Details form, for
example from “Project” to “Future”, then SET-IT treats it as if the user deleted the “Project”
version of the role then added the "Future” version of the role. Sometimes this will require 2
lines to be drawn if it has one existing role and another project or future role. Run the
Update Diagram tool and the roles will be redrawn.

As the Update Diagram function runs it will populate the screen with the changes being made and
provide an option at the end to ‘Save Report’, providing you with an opportunity to review the
changes made and go back and make any adjustments.

S Diagrarmn Update

Diagram: Service Relationships

0 Services Only

Report: |Action Agreement=to <Marinara County Department of Public Warks Marinara County IT Departmert ~
Application Usage Agreement+

Marinara Courty Department of Public Works Marinara County |T Depatment Information Exchange
Agreement+

Marinara Courty |T Departmert Marinara County Department of Public Works Infarmation Provision
Agreement+

Marinara Courty |T Departmert Marinara County Department of Transportation Information Provision and
Action Agreement =

Added Agreement... <MC PWonx -»> Marinara County Department of Public Warks MC IT Field Personnel
Mairtenance Data Exchange Agreement -= MC T Field Personnel=

|ipdated Expectation... from <Expectation of Data Provision to <Expectation of Data Provision +
Expectation of Roadway Condition Management >

Save Report

Update the Diagram Title Block

All of the Diagrams in SET-IT include a Title Block, the diagrams ‘included’ from ARC-IT as well as
custom created diagrams. The information in the Title Block contains basic information about the
diagram — name of the service package, whether it came from or is based on ARC-IT, a revision
number the date it was created/edited, and by whom.
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2: TMO4: Connected Vehicle Traffic Signal System (Copy 2)

1 Based on ARC-IT Physical Diagram TMO4 ri6 Apr 19 2024

From the Diagram menu, you can click the caret under the Update button and "Title Block".

M E 2R =

Line Shape  FIPS Cleanup Sequence Update| Diagram

Text =~ |Properties = Verification 1
Tools s
|5 Title Block
|I.|.I.|.|.|.I.|.|.|.I.|.|.|.I.|.|2.|.I.|.|.|.I.|.._....................

SET-IT will prompt you that this action will increment the version number (assumes you are using
numbers to describe your versions), update the date to today's date, and update the Initials in the
lower right box to match the initials, if any, that are in the Overview / Project window. You have a
chance to say Yes to continue or No to leave it the way it is.

You can turn off these reminders with the Checkbox.
NOTE: If you make changes to the Project Overview information such as the initials of the
developer or maintainer those would only be changed on the diagram when you click the

Update Title Block button described above.

You can also edit the name of a diagram by editing the name in the Left Menu. Right-click while

hovering over the name of one of the diagrams in the left menu and click Rename.
21 P503.1:
Traditional Field Drop Quick Shape
Control (Emergency
Wehide Preempti
(Copy1) | & Rename |
]ﬁ Delete
=% Createa copy
2: MC10: Asset
Tracking (Copy 1 Started
Partial
2: MCO1: Complete
Maintenance and —  TF

This will open the Diagram Rename dialog box.
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[5: Rename Diagram

Plzase enter a new diagram name:

3503.7: Our EV PreEmpt w Traditional Field Control

Cancel

Edit the name and click OK. SET-IT will then update the name in the title block.

Pan and Zoom a Diagram

For diagrams that get larger than will fit onto your screen, use the Zoom feature from the Diagrams
menu. The Zoom area has 2 choices
e C(licking the Zoom button launches the "Pan & Zoom" box (a small pop-up window that
shows a snapshot of the entire diagram) to let you use your mouse to draw a box around the
area of the diagram you want to zoom in on. You can also click and drag the red highlight
box to pan around the diagram to focus on different areas.
e Clicking the To Page button is a short cut to quickly change to magnification so that the
entire diagram fits within the diagram area of the SET-IT window.

Defining Scenarios

Being able to document scenarios is a useful way to build a good Concept of Operations for your
project. Here is how the FHWA Systems Engineering Guidebook (at https://www.fhwa.dot.gov/cadiv/segb/)
describes Scenarios as part of a ConOps:

This is the heart of the document. Each scenario describes a sequence of events, activities
carried out by the user, the system, and the environment. It specifies what triggers the
sequence, who or what performs each step, when communications occur and to whom or
what [e.g., a log file], and what information is being communicated. The scenarios will need to
cover all normal conditions, stress conditions, failure events, maintenance, and anomalies and
exceptions. There are many ways for presenting scenarios, but the important thing is that each
stakeholder can clearly see what his expected role is to be.

In SET-IT you can define Scenarios that include one or more Sequences of steps and map those to
Service Package diagrams.

Create a Scenario by using the Scenarios grid on the Definitions menu. Click the row with the asterisk

(*) and start filling in the Name, an Order in which to list the scenarios in the document, and a
Description of the scenario.
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Definitions Scenarios
Neads ) Name ) Order Description
In-Vehicle Signage Normal Operations ‘

1|This scenario is the normal set of sequences and activities required to operate anin-vehicle signage service.

f 3

Sequences

Another way to define a Scenario is to start by defining a Sequence on a diagram first. See Defining
Sequences below.

In a Concept of Operations, a scenario is used to describe how the system will be operated under
various conditions. For example, incident management scenarios will include normal monitoring, the
sequence of events following an incident, and response to failure [e.g., sensors or communications].
In other Service Packages you might want to describe a ‘sunny day' scenario and contrast that with
the activities that take place in a ‘rainy day' scenario. These scenarios should describe the activities
from the viewpoint of each of the participants.

Defining Sequences

Another tool on the Physical view Diagrams menu allows you to create sequences of events by
attributing step numbers to flows or shapes on a physical diagram. Use the Definitions menu to
create a Scenario and one or more Sequences that are to be assigned to a particular diagram. Once
those are created select the diagram you want to work with and press the Sequence button at the
top of the screen.

1 ) Eﬁ =
== IO =

Shape FIPS Cleanup Seguence
Properties

Tools

On the Sequence Tool window click the Pull-down for the Sequence name as shown below:
E Sequence Tool

Sequence  |In-Vehicle Signage TMC-Driven Sequence o

<Mew Sequence:

In-Vehicle Signage TMC-Driven Sequence

From the pull-down, select an existing sequence or create a new one by selecting <New Sequence>.
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5] Mew Sequence - O >

Mame: |Specialt)r Wehicle In-Vehicle Signage

Description: || addition to having in-vehicle signage messages broadcast from roadside equipment under some center’s contral,
Auto-Populste  |Marinara County may also have transit vehicles equipped with the ability to broadcast messages to sumounding
vehicles with information such as tuming actions, route info, or wide area alerts.

Hyperink
Scenario: v Order |0 =
Diagram: | In-Vehicle Signage w Style: | Black -

Cancel

Form Source: Form Sequence

The New Sequence form includes fields for Name and Description and then controls for assigning
the Scenario, the diagram (will default to the diagram you are currently on), the order in which this
will appear in the ConOps relative to the other Sequences for this diagram, and the Style of the
circles to use.

Click the Scenario pull-down to assign this sequence to a New or existing Scenario.
5 Mew Sequence

Name: |Specialt'_.r Wehicle In-Vehicle Signage

Description: ||n addition to having in-vehicle signage messages broadcast from road
Auto-Populate | Marinara County may also have transit vehicles equipped with the abil
vehicles with infarmation such as tuming actions. route info, or wide are

Scenario: e

<Mew Scenario:

Diiagram: In-Vehicle Signage Momal Operations

Clicking <New Scenario> will launch the Scenarios form in a new window. See Defining Scenarios
above for more information about scenarios.
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The Sequence tool provides a list of steps, the sequence,
objects with which each step will be associated.

S Sequence

the style/color, and the related flows or

Sequence | Set Signal Timing

Set Signal Timing Steps
Mumber Description

2 collect the corfiguration data from the figld.
4 | digtribute the new signal timing plans

i | Style | Black - | [ Muto-select objects/elements by tracking the step shape on the diagram

Step 2Related | Flows

v]

[ intersection status (a TMC=20 TIC)

[ intersection status (o TIC=xd LV OBE)

[ intersection status monitoring (a RSE=>a Roadway Equip)

[ local priority request coordination (a Roadway Equip=>other roadway)
[ local prierity request coordination (other roadway=>a Roadway Equip)
[ right-of way request notification (a Roadway Equip=>a TMC)

[ signal cortrol commands {a TMC=>a Roadway Equip)

[ signal cortral coordination {a Roadway Equip=>ather roadway)
[ signal cortrol coordination (other roadway==a Roadway Equip)
[ signal cortrol device corfiguration (a TMC=>a Roadway Equip)
[ signal cortral plans (a TMC=>a Roadway Equip)

[+ signal cortrol status (a Foadway Equip==a TMC)

[ signal fault data (a Roadway Equip==a TMC)

[ signal service request {a R5E=>a Roadway Equip)

[ signal system corfiguration {a TMC==a Roadway Equip)

[ traffic detector control (3 TMC=2a Roadway Equip)

[ traffic detector coondination (a Roadway Equip=>other roadway)
[ traffic detector coondination (other roadway=>a Roadway Equip)
[ traffic detector data (@ Roadway Equip=:a TMC)

[ traffic operator data (@ TMC=3a TOPs guy)

[ traffic operator input (a TOPs guy=>a TMC)

[ traffic situation data (@ RSE=>a Roadway Equip)

[ traffic stuation data (@ RSE=>a TMC)

[ vehicle characteristics (Veh Char=>a Roadway Equip)

[ vehicle location and motion for surveillance (d LV OBE=»a RSE)
[ vehicle situation data ({d LV OBE=>a RSE)

[ vehicle situation data parameters (a RSE=>d LV OBE)

If there is more than one sequence that pertains to a diagram use the Sequence pull-down at the top

to switch between sequences.

If you need to create a new sequence, you can go to the Definitions menu and use the Sequence
grid or you can use the pull-down here and select <New Sequence>. From there you can give the
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sequence a name, a description, a style (color), and order. You can also select a scenario or create
one and you can relate the sequence to a diagram.

When you selected the Sequence Tool the stencil added a Step icon.

You can put step #s onto the drawing by highlighting the step on

Shapes < | the Sequence Tool window then clicking and dragging the Step #
onto the drawing surface. It will automatically color it based on the

STENCILS SEARCH Style selected and will be numbered based on the row you

highlighted in the Sequence Tool window.
Cuick Shapes

SET-ITStencil *

Drop Quick Shapes here

=

-

Step # Info Flow
k ]
o
Info Flow Center
(Bidir)
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The Sequence Tool window has a checkbox at the top-right that says "Auto-select objects/elements
by tracking the step shape on the diagram." With that checked, notice the Sequence window
changes as shapes are dragged onto the drawing. The Sequence tool will also automatically map the
step number to the object on the diagram. For instance, if you drag the step shape over an Element
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you will see the Sequence tool associate that step with that element. You can also do this for
Information Flows or Functional Objects (the smaller boxes of functionality within the Elements).

5] Sequence Toal - O *
Sequence | In-Vehicle Signage TMC-Driven Sequence ~| Style |Black v Auto-select objects/lements by tracking the step shape on the diagram
In-Vehicle Signage TMC-Diriven Sequence Steps Step 1 Related
Mumber Description Fows
r > 1! Traffic Operati | m in-vehicle signing, providing inputs L] driver informatio Elements
v (tafﬁc operator |rpubs) that control ihe information that is provided to passing [ driver updates (§ Functional Objects
2 The Traf'ﬁc Manag rgntCenter tely contrals short range o [ roadway dynamic signage data (MC Freeway Management Center=>MCD(
DD""'_"’JH_-lmCa“P_"? equipment in tberﬂ?fdway that PE"fD”'J“S n “'Ehl”fle signing, [ roadway dynamic signage data (MCDOT CV Roadside Equipment=:MCD(
3 Signage data that is provided to vehicles may also include infermation from [ roadway dynamic signage status (MCDOT Dynamic Message Signs=>MC
local ermrun-netﬂ SELHLE, m mg’ld mnlml S frum signal [ roadway dynamic signage status (MCDOT Dynamic Message Signs=>MCL
4 \-"ehlcle mgnage data s pr{mded to passmg \.reh |c|es byshort range [ traffic operator data (MC Freeway Management Center=>MC Freeway Ope

communications eguipment in the Roadway.

traffic operator input {(MC Freeway Operators=»MC Freeway Management (

NOTE: Asyou drag a step onto the drawing this process will map the step to last thing (flow,
element, functional object) you placed the step over. You can drag a step shape over
multiple things but if you drag it over multiple flows, it will only map it to the last flow. The
work around is to select the extra flows using the checkboxes in the Sequence Tool window.

The Sequence numbers are on a separate layer from the rest of the diagram so when you close the
Sequence Tool window the numbers will disappear, too. Select Sequence button again to bring them
back.

The ConOps document — see Output Documents section — can include the scenarios and the
diagrams with the sequences shown on them.

Clipboard

The Clipboard is available from any of the left-menu choices. It provides the basic cut, copy, and
paste functions that you're used to in other graphical programs.

# cut
B

Paste =3 Copy
f Size Painter
Clipboard

One unique feature with SET-IT is on the Diagrams page. You can use the Size Painter to copy the
size of one physical object and make another object have the same size. This may be useful when
trying to make sure similar objects appear to be the same size/shape.

NOTE: Copy and Paste can be done on a Layer 2 diagram for functional objects, for instance to copy
a functional object from one element to another similar element on that diagram. You may notice
that the functional object shape is blank after pasting. That happens when you paste the functional
object into another class shape, i.e., you paste a field functional object into a center element.
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Editing/Adjusting Your Diagrams

There are other features on the Diagrams window that you can use to make your project diagrams
look the way you would like.

e Font: this is used to change the font or type face used for labels on the shapes on your
diagram. Select a flow or object and use the font and size pull-downs to change the
appearance of that flow or object. You can also set whether to use Bold, underline, or
cross-outs. SET-IT reserves the use of italics for objects, flows, or agreements that haven't
been customized yet.

Arial - -

B 7 U ake

Faont

e Paragraph: You can use the Paragraph tools to change the way a group of text appears.
Again, highlight the text to be modified and select whether the text labels in an object
should be centered at the top, middle, or bottom of the object. You can also decide
whether the paragraph contents should be left-, center-, or right-aligned or justified to fit
within the margins of the object or flow boundaries.

Faragraph

e Tools
o Line Text / Text Tool: This button has multiple controls.

— +—
Line ! Line
Text~ Text~

Clicking the AV button with the line underneath it will automatically Show or Hide
the text of all of the flows on the diagram. The default on Layer 0 and Layer 1
diagrams is to hide the text. These diagrams are usually considered high-level
summaries of a project and the text of the interconnects is often not necessary.
The default on Enterprise and Physical Layer 2 diagrams is to show the text.
When you click the Show/Hide button the AV will disappear to indicate that the
text is now hidden. Click it again and the text will reappear.

The other use of the tool is to Select a flow, click the downward pointing caret
and select the Text Tool.
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231

- EEY

Line Shape  FIPS Cleanup

Text v Properties Text x
| <§ TextTool Tools
q oo | p
v
U
Wraptextat [21 |2
[] Hide text

Expand text box

Now you can use the up, down, left, and right arrow buttons to 'nudge’ the text
around. Use the slider bar to control how far each button push will move the text.
The numbers in the center of the arrows indicate the distance each click will
nudge the text, from 0.01 to 0.64 inches. ( : it seems that 0.05 is enough to
move a text line from the middle of the line to sit just above the line).

This window is also used to select whether the text should Wrap and at what
point, i.e,, how many characters per line.

Another checkbox here allows you to "Hide" the text label completely. This is
handy if you have flows coming from one source and going to multiple
destinations and they all have the same characteristics. This can make the
diagram look cleaner if you line up the flows on top of each other and just use
one label. This gives the diagram a look similar to an electrical schematic.

TIP: Only use the "Hide text" option when all of the flow characteristics are the
same. If a particular triple (source, destination, flow name combination) has a
unique characteristic then it should be seen separately from the other flows on
the diagram.

The text labels sometimes have default widths to them and changing the wrap
value may not have the affect you expect. Click the “Expand text box” box and
that will put the flow or agreement name on one line. Now you can use the Wrap
values to more effectively change your diagrams.

With the option to show Class icons, sometimes the element name can be hidden
behind the class icon. If this happens you can activate the Text tool for the
element shape. In this case the text tool will only activate the left and right arrow
buttons so you can nudge or shift the text out from under the class icon as
shown below:
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NOTE:

The Text or Nudge tool will be ‘floating' when it first opens. You can

‘dock’ it by clicking the title of the box then drag and ‘drop' over the icon that
looks like a closed door on the right or left side of the screen. To undock it click
the title of the box and drag it to another area of your screen. This may be helpful
if you want to put the nudge arrows right next to the text you are trying to edit.
You can also simply close the Text tool by clicking the X button in the top right of
the window.

Sequence: See Defining Sequences above.

e Arrange: The Arrange area of the Diagrams toolbar allows the user to access 3 tools:
Align & Space, Size & Position, and Connection Points.

o

—
—

-

Align&Space Size&Position Connection

- .
qah @Qﬁ
-

Points

Arrange

Align&Space allows you to select more than one shape and make them line up a
certain way (top, bottom, right, left, center) or to space them apart evenly.

An alternative way to line up different objects/boxes is to select one box
and drag it around the diagram. As you approach another object you will
notice thin lines appear showing how close you are to the center line or
top/bottom/left/right edge of the other box.

NOTE: the Align&Space tool is using features of Microsoft Visio. One of
the aspects of Visio's align and space tool is that it is dependent on what
is selected first. That will dictate how the other shapes will be aligned. If
you pick 3 shapes and choose Center, then it will line the shapes up to
the first shape picked.

NOTE: The other thing to note is that Align&Space does not work well
when you use a 'lasso’ technique to select multiple objects. When you
click the mouse and drag a square around several shapes to select them
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all at once Visio cannot determine which was selected first in order for its
alignment rules to work. To select multiple shapes, it is best to click the
first shape and then press the Ctrl button and Left-Click to select the
other shapes you want to align.

o Size&Position allows you to make fine adjustments to the size and position of
an element or object — this also becomes very useful on complicated drawings
where you need to adjust just one thing at a time.

Size and Position [ x |

X [3.18125 | in.

Y [3375 | in.
Width [1.3 | in.
Height |14 | in.
Angle © deg.

| Size and Position

o Connection Points allows you to let SET-IT realign the connection points around
an object. Connection Points are the places around a shape where you attach
connecting lines, e.g., information flows on a physical Layer 2 diagram or a
Relationship on an enterprise diagram. This can be very helpful after resizing a
shape and the connection points get distributed unevenly. Select a shape and
click on the Connection Points button shown above.

|

Connection
Points

NOTE: some users may find that some shapes have connection points in
places other than the boundary of the object. In that case, use this
Connection Points tool to redraw them around the object in the right places.

e Zoom provides the user with two tools to adjust the screen view:
o Zoom brings up the Pan&Zoom mini-window and you can click and drag to
select a subset of the drawing to fill the screen.
o To Page automatically resizes the window to fit the screen.

Other Toolbar and SET-IT tools

e Project / Options — From the Project ribbon and the Options menu there is an option
that enables delete confirmation for any object deletion.
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¢ Undo & Redo - as with most windows-based software you can use the Undo and Redo
buttons at the top of the window to back out of a change (undo) or to repeat (redo) a
change that you just undid. There may be a difference in behavior between actions that
were done on the Visio drawing space and actions done on the definitions and data
driven forms. Ctrl-z is also a way to “Undo” an action.

The Quick Access Toolbar (QAT) is a feature common to many Windows applications. It appears at

the very top of the SET-IT window. In SET-IT, you can use the pull-down menu at the right of the QAT
to change what appears at the top:

EECER:
Home | Customize Quick Access Toolbar
: ' Save
@% -
(= »  Undo
Diagram E
- em - +' Redo
Mew Show Below the Ribban
Definitions Minimize the Ribbon

Using Terminals

Terminals are the little rounded rectangles that appear on some of the complicated SET-IT diagrams
to reduce some of the clutter caused by having too many lines crossing each other or when the same

type of interface needs to go to multiple places, e.g., from a data warehouse to all of the traffic
centers in the area.

MCDPW GARLIC
Information System

'MCDOT CV Roadside |
Equipment

RSE Infrastructure
(2 !Elfrastru_f:ture Maonitoring

situation data

Rather than drawing lines all over the page — either crisscrossing over many existing lines or

wrapping all around the side of the drawing using a terminal allows you to show how lines may start
at one point and end up at another part of the drawing.
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Adding Terminals

To add a terminal to a drawing:

1. Drag a Terminal from the stencil and drop it inside a physical object. This will create a new
shape and associate it with the element that it is in. SET-IT will give the terminal an
abbreviation based on the name of the element.

CAUTION: Only 4 or 5 characters can fit in a Terminal shape so you may need to edit the
abbreviation of the Element in the Element Details window to make sure the Abbreviation
makes sense. A default abbreviation will be entered in the Abbreviation box but you can
change this to something that makes more sense to your stakeholders. If your name is
more than 5 words long, it will stop after 5 characters. If the automatic abbreviation will
cause a conflict with an existing abbreviation, then the last letter will be replaced by a
number.

2. To create the other side of the interface, drag and drop another terminal from the stencil and
drop it inside the same physical object. This will create a new shape and associate it with the
element. Then drag that new terminal to be near a physical object on another part of the
drawing.

3. Now to add flows, instead of drawing them all the way across the drawing between the
physical objects you can use the terminals. Draw lines from the physical objects from step 2
to the terminal.

4. When you use Shape Properties to tell SET-IT what information flows to include on that line it
will show the flows that can go between the physical object in step 1 and the physical object
in step 2 as if they were directly connected.

NOTE: With Terminals you only have to name the flows on one side of the interface.

Going Further with Terminals

As you go on to build your higher layer drawings SET-IT will consider any flows that were routed
using terminals on Layer 2. One thing that SET-IT doesn't do is assume that because you had
terminals on a layer 2 drawing that you will want terminals on Layer O or 1. It will just draw the
interconnects directly between the source and destination.

If you notice that your Layer 1 or Layer 0 drawings are too crowded you can use Terminals manually
on Layer 0 or 1 the same way you did on the Layer 2 drawing, except with physical interconnects.

Using Data Distribution

In a traditional ITS environment, most information exchanges are performed between systems
owned, operated, and managed by the same party. Often these interfaces are built as part of a
project initiated by that party and managed by an integrator to ensure the necessary functionality
and data exchanges work properly.
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Recent developments in connected and automated vehicle systems suggest a new paradigm, where
the producers of the data do not necessarily have a direct relationship with the consumers of that
data. Similar developments beyond ITS where data is shared between business units to produce new
performance analytics or inform decision making further suggest expanding the number and types
of parties that might want access to ITS or Cooperative ITS (C-ITS) data. Both of these trends benefit
from more ubiquitous, project-agnostic means for providing, discovering, and acquiring data. This is
where data distribution fits in.

Data distribution functionality allows application processes (i.e., ARC-IT functional objects) to request
information from (subscribe) and offer information to (publish) the communication network to which
they are attached without needing to know anything about the details of how the information
transfers take place. Using metadata and service configuration requests, a variety of policies, rules
and regulations can be implemented. Thus, applications will not need to directly create and
consume messages with other applications to affect information exchange. Instead, they can publish
data they agree to share (and receive data they are interested in) through an Application
Programming Interface (API) without having to know anything about the final destination(s) (or
source) or having to conform to a particular message format for each end entity.

There are many technical solutions to implementing data distribution functionality, but they all boil
down to the use of some middleware that sits between the application and the communications
stack. Some data distribution implementations require a centralized distribution facility (aka, a
broker), while some integrate the broker functionality into the middleware. Both approaches have
merits and applicability, the discussion of which is beyond the scope of this help file.

SET-IT includes communications solutions based on four data distribution protocols included in ARC-
IT:

e Apache Kafka, a distributed streaming platform that enables publish and subscribe (pub-
sub) on streams of records, similar to a message queue or enterprise messaging system.
Kafka requires a centralized broker, stores streams in a fault-tolerant durable way and
processes streams of records as they occur.

e Organization for the Advancement of Structured Information Systems (OASIS) Advanced
Message Queueing Protocol (AMQP), a symmetric peer-to-peer protocol operating over
TCP/IP that enables the development of clients, brokers, and routers. A given node can
operate as client and broker, or simply as server. In this way AMQP can support hub-
spoke, peer-peer, and hierarchical hub-spoke architectures. AMQP works with Transport
Layer Security (TLS) and enables pub-sub through filters at brokers/routers. In practice,
AMQP implementations mostly operate as a hub-based protocol.

e OASIS Message Queue Telemetry Transport (MQTT), a pub-sub protocol designed for a
hub-spoke architecture pattern where data providers tend to be low power, low-capacity
devices. Compared to the other protocols it is relatively lightweight and simple to
implement.

e Open Management Group (OMG) DDS, a pub-sub protocol that does not use a
centralized hub at all. Instead, each data producer is also a data publisher. Architecturally,
OMG DDS follows the peer-to-peer model. OMG DDS' requirements on the data
provider/publisher communicate directly with subscribers necessitates a discovery phase,

236



SET-IT Help

where OMG DDS-enabled entities establish communications. This discovery phase is
contained within the base specification but is often extended by vendors.

By using data distribution systems, ITS deployments can avoid silos and make data available to more
users with less work to define specifications or establish agreements. This applies even more so to
connected vehicles and cooperative ITS applications. For instance, connected vehicles may be
broadcasting situational data that may be picked up by roadside infrastructure. Individual drivers do
not sign agreements with every roadside equipment owner/operator — they are all part of the trusted
connected vehicle environment. Once that data is collected by the infrastructure it can be used in a
number of ways — not necessarily by the same agencies and not necessarily for the same things. A
traffic agency may want that data to understand traffic flow but a maintenance department may be
able to use the same data to plan where to deploy their maintenance fleet. The data distribution
concept allows interfaces to be setup such that developers can take advantage of these supporting
systems that worry about the data distribution mechanics and the developers can focus on the
transportation needs being addressed.

These ‘clearinghouses' of data make it possible for one agency or entity to establish a set of data
collectors that then make the data available to any number of agencies that register and subscribe to
the data they need.

Another idea is that a data warehouse could be used to drive the output of the data to mobile
consumers of data — the travelers. Multiple agencies may have data that they want to get out to the
traveling public but don't want to maintain the technology to broadcast data in all the media that
the connected vehicle environment and today's wireless communications make possible. These
application providers can establish a relationship with a centralized data warehouse that will then
make the data available to its mobile subscribers. This data warehouse will maintain the data and
maintain the trust and security for how that data is to be distributed.

So how do you show Data Distribution in SET-IT?

1. From the New/Item/Element window — you can define one or more Data Distribution
systems. These are of the Communications domain / Support class of physical
objects.

2. On Layer 2 - the service package specific diagrams — you can assign a flow
characteristic to a transportation related information flow to say that this flow will go
through a data distribution system using the "DDS" pull-down on Shape Properties.

3. Build a Layer 1 or Layer 0 drawing. SET-IT will show the flows routing through the
Data Distribution system defined in step 1 and selected in step 2.

4. On the Information Flow Triples grid, you can use the pull-downs in the DDS column
to select a Data Distribution System element for a flow if it is eligible. You have to
have created a DDS element first.

5. When you create user defined flows you can assign it to be DDEligible — or eligible
for routing through a Data Distribution System.

NOTE: According to ARC-IT, not every information flow is eligible for routing through a data

distribution system. Some flows like information broadcast from a single source to many
destinations at once might use a Wide Area Information Distribution mechanism but not
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something like a data warehouse or clearinghouse. In other cases, the information may be
transactional in nature, meaning that it really needs to be seen and used by the receiver like
traffic signal control commands. In those situations, the DDS pull-down will be greyed-out
and unavailable.

Note that in most cases, you do not need to include SUO3 Data Distribution. When you get the
communications view, you will see that OMG DDS is available for every flow that is DD-eligible. For
the other protocols, creating a data distribution system as noted in step 1 above will be enough to
enable Apache, MQTT and AMQP solutions, as that element serves as the hub or broker for the
chosen protocol.

Needs

One of the critical early steps in a Systems Engineering process for a project is to establish the Needs
of the system and its users.

The Needs are designed to answer two basic questions:
¢ What does the System need to do?
e What do users need from the System?

ARC-IT was developed by extracting needs from a variety of sources including other Concepts of
Operations documents for ITS and connected vehicle research projects. These source needs are used
as starting points for your own project architecture.

Use the Definitions menu (on the bottom left side of the window) with the Physical view selected at
the top to add and edit your needs. There are 2 Needs related buttons:
¢ Need Areas - an area is created for each service package.
¢ Needs - statements that describe functionality or capability that is necessary for a service
to be provided by an ITS project.

If a service package implementation was selected then only the needs that pertain to that
implementation will be brought in to your project.

You may also import Needs from one of the FHWA Model Systems Engineering Documents. Use
Requirements Options to change the source of your project to use one of the Model Systems
Engineering (SE) documents published by FHWA then select one of the services for which the model
documents were based. SET-IT will import the needs and requirements associated with the model
document in place of the ARC-IT needs and requirements written for that service package.

The table below shows which services are connected to the model documents.

SP SP

Identifier Service Package (SP) Name Implementation Model SE Document

T™O01.1 Infrastructure Based Traffic Detector Based  Traffic Sensing and Detection
Surveillance Surveillance Systems (TSDS)
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SP SP
Identifier Service Package (SP) Name Implementation Model SE Document

T™MO01.2 Infrastructure Based Traffic Video Closed Circuit Television
Surveillance Monitoring (CCTV) Systems

T™MO03 Traffic Signal Control Central Traffic Signal Systems

TMO06.1 Traffic Information Dynamic Dynamic Message Sign

Dissemination Message Signs (DMS) Systems
NOTE: More than one copy of a model document cannot be added to the same project. You will get
a warning message to that affect if you try to include a 2" copy of one of the service packages listed

above.

Need Areas Definitions Grid

A Need Area is just a way to organize and introduce the needs. Initially these are based on the
service packages, but you can create your own.

Need Areas
Order MName # Description Associated Service Package Instance Type
» 0 | 5U01: Connected Yehide System This service package provides monitoring, MC Connected Vehide System Monitor Support
5 | 5U03: Data Distribution This service package manages the distribution | MC Data Distribution Support
0 | 5U04: Map Management with This service package defines interfaces that can | MC Map Management for V21 Safety Initiative Support
3 | 5U05: Marinara Location and Time This service package identifies the external MC Location and Time Services for V21 Safety Support
0 | 5U0&: Security and Credentials This service package is used to ensure trusted | MC Security and Credentials Management Support
4 | 5U09: Device Certification and This service package is used to illustrate the MC Device Certification and Enrollment Support

Use the Definitions grid to add or edit the names and descriptions for the Need Area.

e The Name and Description columns can be edited to personalize the need areas for your
project documentation.

e The Associated Service Package Instance column indicates which service package the Need
Area is associated with or if it is a general area.

e The Type column indicates the type of service package this need area is from — Safety,
mobility, etc. The Type could also be set to <Unspecified> for a set of needs that may not be
tied to any particular type of service packages.

e The Source column indicates the source used to derive the needs. This will typically say ARC-
IT or one of the Model Systems Engineering documents depending on the Requirements
Options settings.

In the ConOps, these Need Area descriptions will be used as the introductory paragraph for the
Needs tables.

Needs Definition Grid

The Needs button opens a table or grid to show the needs that have been imported for each of the
ARC-IT service packages you included as well as new or user defined needs you created.
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Needs

Need Area Indude Need # Meed - Priority Info Only Comment User Defined Mare. ..
p 5U01: Connected Vehide 1 Maintenance personnel and system operators Medium Details
System Monitor 2 System operators and maintenance personnel Medium Details
3 System operators need to be able to monitor the  Medium Details
4 System operators need to be able to monitor the  Medium Details
5U03: Data Distribution 1 System Operators, Vehicle Operators, and PID Medium Details
2 System Operators need to be able to provide Medium Details
3 Data Distribution Operators need to be able to Medium Details
4 Data Distribution Operators need to be able to Medium Details
5U04: Map Management with 1 System operators, vehide operators and PID Medium Details
Connected Vehicles 2 Mapping operators need real-world chservations  Medium Details
3 Mapping operators need to be able to exchange  Medium Details
5U05: Marinara Location and 1 System operators, vehicle operators, support Medium Details
Time Services 2 vehicle Operators, PID users and system Medium Details
3 Vehicle Operators and PID users need their Medium Details

o = = . s — —

The Needs grid has the following features:

e The first column is the Service Package or Area.

e The number column is to help you sort the needs. SET-IT doesn't enforce any rules on the
numbering; it can take numbers or alpha characters. Model Document based needs will show
a hierarchical listing of needs.

e The needs text comes next — either from ARC-IT or a user defined need. You can and should
edit the needs to reflect your project's needs.

e The Priority column can be used to show the priority for that need — Low, Medium, High, or
Not Applicable. The default is Medium.

e The Applicable column is a checkbox to show whether or not that particular need is assigned
to your project. As you include new service packages the needs for that service package will
be included and checked. Then you can uncheck the ones that don't apply to your situation.

e The Info Only column is used to tag rows that are Informational in nature. These usually are
referring to header text from a source document like the FHWA Model SE Documents.

e The comment column is optional but may be used to describe some of the background
behind what was driving a particular need or other considerations reviewers may need to be
aware of.

e The User Defined checkbox is read-only and indicates whether the text or characteristics of
the need have been modified from what ARC-IT defined or if it was created from scratch.

NOTE: if you have multiple instances of a service package with multiple copies of Needs for each
instance make sure you customize the needs so they are unique in some way. You can do this by
editing the text so the subject of the needs matches the enterprise or stakeholder organization
responsible for the service. This will prevent having issues with duplicate needs when you export the
project into RAD-IT to become part of a regional architecture.

As a user tailors an ARC-IT need the requirements traced to that original ARC-IT need will
automatically be traced to the new user defined need. As an example, in TMO1 Need #1:

"Traffic Operations need to be able to monitor the road network using infrastructure

devices in order to detect and verify incidents and support implementation of traffic

operational strategies."
That need is traced to 8 different functional requirements across 2 physical objects and 4 functional
objects. As you tailor the need to, for instance, replace "Traffic Operations" with "xState DOT
Regional Traffic Operations” then the original need is un-included from the architecture and replaced
with the new need. The requirements associated with that need are now traced to the newly
customized/tailored need.
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If you have selected one of the service packages for which a Model Systems Engineering Document
was written, then you will see a different looking set of Need numbers. These will look like a
hierarchical set of numbers based on the source Model Document from FHWA.

MNeeds
Meed Area Indude Meed # Meed Priority Info Only Comment User Defined More. ..
b TMOG. 1: Dynamic Message ] 0 MNote: There is a wide variety of DMS Medium Details
Signs (Traffic Information & 1 Control Access to DMS Management Medium Details
Dissemination) (Copy 1) [~] 1.1 The DMS System Manager needs access | Medium Details
[~] 111 The DMS System Manager needs access | Medium Details
[ LLL1 The DMS System Manager needs to Medium Details
[~] 1.11.2 The DMS System Manager needs to Medium Details
[~] 112 The DMS System Manager needs access | Medium Details
[ 113 The DMS System Manager needs access | Medium Details
[~] 114 The DMS System Manager needs access | Medium Details
[~] 115 The DMS System Manager needs access | Medium Details
[ 1.2 The DMS System User needs access to | Medium Details
[~] 1.2.1 The DMS System User needs access to Medium Details
] 1.2.2 The DMS System User needs access to Medium Details
[~] 123 The DMS System User needs access to Medium Details
[~] 1.3 The DMS System Maintainer needs access | Medium Details

See “Creating a New Need" from the ribbon for more information about how to create a new need.

Requirements

Once Needs are understood and documented the next step in the Systems Engineering process is to
identify and document the Requirements for a project. This is a critical step as requirements form the
basis for scoping the work of designers and developers as well as frame the scope of what is to be
tested at the end of the development process in order to 'sell-off' and accept the system.

ARC-IT decomposed the service package level Needs and developed a set of functional requirements
for each of the functional objects in the physical view. You can use those requirements as starting
points for the development of your own project's system requirements.

You may also import Requirements from one of the FHWA Model Systems Engineering Documents.
Use Requirements Options to change the source of your project to use one of the Model Systems
Engineering (SE) documents published by FHWA then select one of the services for which the model
documents were based. SET-IT will import the needs and requirements associated with the model
document in place of the ARC-IT needs and requirements written for that service package.

The table below shows which services are connected to the model documents.

SP SP
Identifier  Service Package (SP) Name Implementation Model SE Document
T™O01.1 Infrastructure Based Traffic Detector Based | Traffic Sensing and
Surveillance Surveillance Detection Systems (TSDS)
T™MO01.2 Infrastructure Based Traffic Video Closed Circuit Television
Surveillance Monitoring (CCTV) Systems
T™MO03 Traffic Signal Control Central Traffic Signal

Systems
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SP SP
Identifier  Service Package (SP) Name Implementation Model SE Document
TM06.1 Traffic Information Dynamic Dynamic Message Sign
Dissemination Message Signs (DMS) Systems

NOTE: More than one copy of a model document cannot be added to the same project. You will get
a warning message to that affect if you try to include a 2" copy of one of the service packages listed
above.

SET-IT supports 2 options — Functional Object level requirements or System level requirements.
Functional Object level requirements were the original requirements written in ARC-IT. The system
level requirements are meant to be higher level collections of requirements that pertain to the entire
system of interest. They typically begin with the phrase, “The system shall.” See the "Requirements
Options” settings for more information how to switch between System level and Functional Object or
Element level.

Requirements Grid

Depending on the Requirements Options the Requirements grid will display either the system level
requirements for the project or the requirements for each functional object included in the service
packages of the project. There will be an indicator at the top of the grid or table showing which
mode you are in.

Shown below is the Requirements grid in “system” mode:

System Requirements

Requirements

Service Package Number Requirement Source Verification Type Info Cnly Comment  User Defined In My Project + More...

™06 11 Access Contral Model Systems Functional fPerformance Details
Engineering

TMOG 111 The DMS Management System shall enforce access control of all | Model Systems Demonstration Functional/Performance Details
users, Engineering

TMOE 112 The DMS Management System shall allow the DMS System Model Systems Demonstration Functional/Performance Details
Manager to assign access control credentials to DMS System Engineering

TMO& LiLs The DMS Management System shall allow the DMS System Model Systems Demonstration Functional Performance Details
Manager to assign access control credentials to DMS System Engineering

™06 1.1.4 The DMS Management System shall allow the DMS System Model Systems Demonstration Functional Performance Details
Manager to select the DMS Field Equipment. Engineering

™06 115 The DMS Management System shall allow the DMS System Model Systems Demonstration Functional Performance Details
Manager to control the DMS Field Equipment. Engineering

TMOG 116 The OMS Management System shall allow the DMS System Model Systems Demonstration Functional/Performance Details
Manager to control external devices attached to the DMS Engineering

TMOG 1.7 The DMS Management System shall allow the DMS System Model Systems Demonstration Functional/Performance Details
Manager to access its logged data. Engineering

TMOE 118 The DMS Management System shall allow the DMS System Model Systems Demonstration Functional/Performance Details
Manager to grant access to the DMS Management System by the | Engineering

TMO& 119 The DMS Management System shall allow the DMS System User to | Model Systems Demonstration Functional Performance Details
select DMS Field Equipment. Engineering

Shown next is the Requirements grid in “element” mode:

Element Requirements

Requirements
Functional Object  «  Number Requirement Source Verification Type Info Only Comment  User Defined  In My Project More...
MCM Vehice Tracking 01 The center shall monitor the locations of all maintenance and ARC-IT Functional Performance Details
construction vehides and other equipment under its
S
center shall present location data to center personnel for  ARC-IT Functional/Performance Details
the fleet of maintenance and construction vehicles and other
MCV Vehicke Location | 01 The maintenance and construction vehidle shal track its current | ARCTT Functional/Performance Detsils
Tracking location.
MCV Vehicle Location 02 The maintenance and construction vehide shall send the tme  ARC-IT Functional/Performance Details
Tracking stamped vehicle location to the controlling center.

If a service package implementation was selected then only the requirements that pertain to that
implementation will be brought in to your project.
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Use the Definitions menu (on the bottom left side of the window) with the Physical view selected at
the top to add and edit your Requirements.

The Requirements button opens a table or grid to show the requirements that have been imported
for the service package (in System mode) or for each of the functional objects from the service
packages you included as well as new or user defined requirements you created.
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The number column is to help you sort the needs. SET-IT doesn't enforce any rules on the
numbering except they have to be numbers (no alphas). You can also use a hierarchical or
outline number scheme to make an outline list, e.g., "1.2.1.7".

The requirement text comes next — either from ARC-IT or a user defined requirement. You
can and should edit the requirements to reflect your project's scope. Click the Details button
to edit a requirement from ARC-IT.

The source column shows where the requirement came from, e.g., ARC-IT or another source.
Use the Details form to edit and add to the list of sources. An example of a source for
requirements might be one of the FHWA Model SE Documents, your project’'s ConOps or the
project's Statement of Work (SOW).

The verification method column provides a pull-down to identify the manner in which a
requirement can be verified. The choices are Inspection, Analysis, Demonstration, and Test.

o Inspection refers to the ability to see or inspect an article and tell that a requirement
is met — usually for things like safety codes, or software standards.

o Analysis is meant for situations like inspection that may require further work to
determine that a requirement is satisfied — taking samples of the output and running
them through a spreadsheet to calculate whether the requirement is satisfied.

o Demonstration, usually the most used, is for requirements that can be verified
through use of the system, such as a user interface or use of a device in the field.

o Test, the most stringent method, refers to the type of verification that requires
additional test equipment and very tight procedures and precise conditions in order
to verify the requirement, such as installing network analyzers on an interface to
determine the performance of a video switching device.

The Type column is next and indicates the type of requirement. Most requirements will be
Functional/Performance that is they deal with the functionality of the system or the
performance of it. The following table lists the types of requirements you can select for a
user defined requirement or that you might see used for an imported set:

Requirement Type Description
Functional/Performance | Performance requirements associated with a particular function.
Interface Requirements directly related to interfaces that are not captured

elsewhere (e.g., as functional requirements). Likely to include
specific protocol and physical connectivity requirements.

Usability/Quality-in-Use | Requirements associated with measurable effectiveness,
efficiency, satisfaction criteria.

Functional Requirements describing functions performed by the system.

Performance Requirements on overall system performance, including those
associated with a particular system mode or state.
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Requirement Type

Description

System Operations

Requirements related to human systems operation, reliability,
portability, compatibility, maintenance, and maintainability (e.g.,
mean and max downtime, maintenance intervals, component
accessibility)

Modes and States

Requirements related to modes of operation and transitions
between modes/states.

Physical Characteristics

Requirements related to growth, expansion/contraction.
Constraints on weight, volume, and dimension. Construction
characteristics relevant to installation, and requirements
associated with materials, nameplates, marking and
workmanship.

Environmental
Conditions

Requirements associated with the environment, such as
temperature, humidity, wind, rain, fungus, salt spray, radiation,
immersion, or any other environmental condition relevant to the
installation environment. Requirements related to the
electromagnetic signal environment, threats (e.g., wild animals)
and laws/regulations.

Security

Requirements related to physical security, cybersecurity and
privacy that are not categorized elsewhere.

Policy and Regulation

Requirements that exist only because of a particular policy,
regulation or business practice that are not categorized
elsewhere.

Packaging, Handling,
Shipping and
Transportation

Requirements related to packaging and shipping the system
prior to its installation.

The comment column is optional but may be used to describe some of the background
behind what was driving a particular requirement or other considerations reviewers may

need to be aware of.

Clicking the Details button on the far-right column opens the Requirements Details form:
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:5 Requirement Details

Number: |D5 | [] User Defined

Requirement: | The field element shall include a local interface that allows field personnel to command diagnostic tests on connected field equipment.

[ Information Only Hyperink
Supports Needis):
5101: Connected Vehicle System Monitor: 02 [] v508: Queue Waming: 02
] v508: Gueue Waming: 01 ] vs08: Queue Waming: 03
< >
Source: | ARCAT v Type | Functional/Pefomance v
Verfiication: | Demonstration v Creation Date: |4/25/2022 12:00:00 AM |
Functional Object |RSE Device Management | Last Update Date: [1/1/0001 12:00:00 AM |

Commert: ‘

Element Reguirement Allocation
Include  Priority Element Functional Object Commert
» [] Medium MCDOT CV Roadside Equipmer| | RSE Device Management

3

KNS

s

Form Source: Grid - Requirements

This Details form contains the same data as the data shown in the columns in the Requirements
Definitions grid. In addition to what was on the grid the Details form lets you see the mapping to the
Needs that this requirement supports and the Element allocation (if in Elements mode). You can use
this form to make changes or add text. When you change the text of an ARC-IT requirement SET-IT
will create a new requirement with the next number in the series. You will notice that the grid is
updated with the User Defined checkbox checked.

If you edit the text of an ARC-IT sourced requirement it will include or assign that new requirement
to your project but you will then need to use the Requirement Allocation grid to Un-include the

original requirement.

You can also use the Details form to assign a requirement to a particular element and to a particular
functional object. This will be useful later in the project to generate test verification procedures.

To delete a requirement simply highlight the row from the main Requirements grid and click the
Delete key.
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Requirement Allocation Grid

The two requirements modes apply here as well. In Element mapping mode, the Requirement
Allocation grid is used to show how the Elements and their Functional Objects are assigned to
requirements.

Element Reguirements

Requirement Allocation

Indude Priority Element Functional Object Number Requirement User Defined More. .,
=) INULAPDILALIE | IMICL T LY KUdUsinE 413 SECuny SUppUL 1 111 415 ULJECL ST TEYUESLPETIISSIONS 1101 U1 UENLET WGt Ml iages Permmssions reyuests, Letals
Not Applicable | MCDOT CV Roadside RSE Device Management 01 The field element shall menitor the operational status (state of the device, configuration, and fault data) of Details
Not Applicable | MCDOT CV Roadside RSE Device Management 02 The field element shall send operational status of connected field equipment to the maintenance center. Details

Mot Applicable | MCDOT CV Roadside RSE Device Management 03 The field element shall send collected fault data to the maintenance center for repair. Details

Mot Applicable | MCDOT CV Roadside RSE Device Management 04 The field element shall indude a local interface that provides operational status and fault data for connected field Details

Medium MCDOT CW Roadside RSE Device Management 05 The field element shall indude a local interface that allows field personnel to command diagnostic tests on Details

Mot Applicable  MCDOT CV Roadside RSE Device Management 06 The field element shall provide operational status information to the Service Monitor. Details

Not Applicable | MCDOT CV Roadside RSE Device Management 07 The field element shall implement configuration commands received from an authorized Center. Details

Not Applicable | MCDOT CV Roadside RSE Device Management 08 The field element shall implement operational status commands received from an autherized Center. Details

Not Applicable | MCDOT CV Roadside RSE Device Management 09 The field element shall implement operational status commands received from authorized Field Support Equipment. Details

Not Applicable | MCDOT CV Roadside RSE Device Management 10 The field element shall implement configuration commands received from authorized Field Support Equipment. Details

Mot Applicable | MCDOT CV Roadside RSE Environmental Monitoring 01 The field element shall communicate with passing vehides to collect environmental monitoring data, induding Details

Mot Applicable | MCDOT CV Roadside RSE Environmental Monitoring 02 The field element shall agaregate and forward collected environmental probe information to the center. Details

Mot Applicable | MCDOT CV Roadside RSE Environmental Monitoring 03 The field element shall collect environmental monitoring data from sensors, induding ambient air quality, emissions, Details

Not Applicable | MCDOT CV Roadside RSE Environmental Monitoring 04 The field element shall provide application status to the center for monitoring. Details

Not Applicable | MCDOT CV Roadside RSE Environmental Monitoring 05 The field element shall aggregate and filter the collected environmental data based on configuration parameters Details

This provides a way to see what all is assigned to an element. Until the requirement text is tailored
this will be mostly Read Only. The columns show the Priority, the Element name, the functional
object, the requirement number, and the requirement text. The details button will bring up details as
was seen in the previous section where you can edit the text and the other details like the mapping
to needs.

In System Requirements mode the Requirement Allocation grid provides a place to see the list of
requirements for the system, as defined by the selected service package instance.

System Requirements
Requirement Allocation

Indude Priority 5P Instance Mumber Requirement User Defined More. ..

» Medium TMO6. 1: Dynamic | 1.1 Access Control Details

Medium TMOB. 1: Dynamic | 1.1.1 The DMS Management System shall enforce access control of all users. Details

Medium TMOB. 1: Dynamic | 1.1.2 The DMS Management System shall allow the DMS System Manager to assign access control Details

Medium TMOB. 1: Dynamic | 1.1.3 The DMS Management System shall allow the DMS System Manager to assign access control Details

Medium TMOB. 1: Dynamic | 1.1.4 The DMS Management System shall allow the DMS System Manager to select the DMS Field Details

Medium TMOB. 1: Dynamic | 1.1.5 The DMS Management System shall allow the DMS System Manager to control the DMS Field Details

Medium TMOB. 1: Dynamic  1.1.6 The DMS Management System shall allow the DMS System Manager to control external devices Details

Medium TMO6. 1: Dynamic | 1.1.7 The DMS Management System shall allow the DMS System Manager to access its logged data. Details

Medium TMOB.1: Dynamic  1.1.8 The DMS Management System shall allow the DMS System Manager to grant access to the DMS Details

Medium TMOB. 1: Dynamic | 1.1.9 The DMS Management System shall allow the DMS System User to select DMS Field Equipment. Details

Medium TMOB. 1: Dynamic | 1.1.10 The DMS Management System shall allow the DMS System User to control DMS Field Equipment. Details

Medium TMOB.1: Dynamic  1.1.11 The DMS Management System shall allow the DMS System User to control external devices, Details

Medium TMOB.1: Dynamic  1.1.11.1 The DMS Management System shall control external devices such as flashers or beacons when Details

Medium TMOB.1: Dynamic | 1.1.11.2 The DMS Management System shall allow the DMS System User to spedfy automatically Details

The grid will show the requirement Priority, what Service Package Instance it aligns with, the
requirement number, the text, and a flag indicating User Defined. Use the Details grid as shown
previously to change the text and characteristics for this requirement.

Needs to Requirements Grid

The Needs to Requirements Grid may at first seem repetitive but it is cleaner to have separate grids
for editing the mapping between requirements needs. This Needs to Requirements grid allows the
user to focus on need numbers, need text, and corresponding requirement numbers and
requirement text. The relevant text can be edited in either the Needs or Requirement grid.
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System Requirements
Meeds to Requirements
In My Project « Meed Area Meed # Need Reg % Requirement SP
i " TMO6. 1: Dynamic Message 1 Control Access to DMS Management System (Choose the user 11 Access Control TMOE
TMO&. 1: Dynamic Message 11 The DMS System Manager needs access to the DMS Management | 1.1.1 The DMS Management System shall enforce access control | TMOD&
TMO&. 1: Dynamic Message 111 The DMS System Manager needs access for DMS Management 111 The DMS Management System shall enforce access control | TMO&
TMO&. 1: Dynamic Message 1111 The DM3 System Manager needs to configure DMS System User 1.1.2 The DMS Management System shall allow the DM3 System TMOG
TMO6. 1: Dynamic Message 1.1.1.2 The DMS System Manager needs to configure DMS System 113 The DMS Management System shall allow the DMS System TMO5
TMO&. 1: Dynamic Message .12 The DMS System Manager needs access to the DMS Management | 1.1.4 The DMS Management System shall allow the DMS System TMOE
TMO8. 1: Dynamic Message L1.3 The DMS System Manager needs access to the DMS Management | 1.1.5 The DMS Management System shall allow the DMS System TMOE
TMO8. 1: Dynamic Message 114 The DMS System Manager needs access to the DMS Management | 1.1.6 The DMS Management System shall allow the DMS System TMOE
TMO&. 1: Dynamic Message 1.1.5 The DM3 System Manager needs access to the DMS Management | 1.1.7 The DMS Management System shall allow the DM3 System TMOG
TMOG. 1: Dynamic Message 1.2 The DMS System User needs access to the DMS Management 1.1.8 The DMS Management System shall allow the DMS System TMOG
TMO&. 1: Dynamic Message .21 The DMS System User needs access to the DMS Management 119 The DMS Management System shall allow the DMS System TMOE
TMO&. 1: Dynamic Message L2.2 The DMS System User needs access to the DMS Management 1.L10 The DMS Management System shall allow the DMS System TMOE
TMO&. 1: Dynamic Message 123 The DMS System User needs access to the DMS Management 1111 The DMS Management System shall allow the DMS System TMOE
TMO&. 1: Dynamic Message 1.2.3 The DMS System User needs access to the DMS Management 11111 The DMS Management System shall control external devices | TMO&
TMO&. 1: Dynamic Message 1.2.3 The DM3 System User needs access to the DMS Management 1.1.11.2 The DMS Management System shall allow the DM3 System TMOG
TMO6. 1: Dynamic Message 1.3 The DMS System Maintainer needs access to the DMS 1.1.12 The DMS Management System shall allow the DMS System TMO5
TMO&. 1: Dynamic Message L3.1 The DMS System Maintainer needs access to the DMS 1113 The DMS Management System shall allow the DMS System TMOE
TMO8. 1: Dynamic Message 1.3.2 The DMS System Maintainer needs access to the DMS 1114 The DMS Management System shall allow the DMS System TMOE
TMO8. 1: Dynamic Message 1.3.3 The DMS System Maintainer needs access to the DMS 1115 The DMS Management System shall allow the DMS System TMOE
TMO&. 1: Dynamic Message 1.3.4 The DM3 System Maintsiner needs access to the DMS 1.1.16 The DMS Management System shall allow the DM3 System TMOG

Using the Left Menu

The left menu is a unique way that SET-IT uses to organize the work for developing a project
architecture. Depending on the View it will let you see your architecture from different perspectives.
In the physical view it is divided into 3 sections: Overview, Diagrams, and Definitions. Clicking on

each one brings up a set of button's pertaining to that part of the architecture.

um

«. Diagrams

£ Defnit

In the Enterprise View there are 2 buttons: Diagrams and Definitions.

-
L]
-

Diagrams

< Definitions

In the Communications View there is currently just 1 button: Definitions.

é.m

Overview Menu

The Overview menu, available from the Physical View, provides the following buttons to organize
high-level information about the project, including:
e Project (basic project scoping information)
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Diagrams

Service Packages (a list of service packages that can or have been included in your
project)

Change Log (a way to list when changes were made and who made them)

Notes (an area to type notes about the overall project) There are Notes boxes in each
View — physical, enterprise, and communications.

Menu

Diagrams provides a list of the diagrams that have been copied/included from ARC-IT or created
from scratch. Once you have selected Diagrams from the left menu and you have a list of diagrams
on the left side of the screen there are several options you can do:
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Sort — Right-click on the area above the first diagram or in any empty areas around the
diagram names. A context menu will appear giving you the choice of sorting by the
Name of the service package, either ascending or descending, or by the Layer and then
the Name, also either ascending or descending. This can be useful once you have a large
architecture project with lots of diagrams.

Rename - Right-click above one of the diagram names and another context menu
appears with more choices, including Rename. Click Rename and a dialog box will open
to let you type the new name and say OK or Cancel. SET-IT will automatically change the
name of the service package instance in the Definitions grid.

2: P503.1:
Traditional Field Drop Quick Shape
Control (Emergency
Vehicle Preempti
(Copy1) | & Rename |I
]ﬁ Delete
=% Create a copy
2: MC10: Asset
Tracking (Copy 1 Started
Partial
2: MCO1: Complete
Maintenance and = e

_—
5 Rename Diagram

Please enter a new diagram name:

P503.1: Our EV PreEmpt w Traditional Field Control
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e Copy - (no longer an option.) Go to Overview and include another instance of the same
service package
e Delete - Right-click above one of the diagram names and select Delete to simply delete
an entire diagram. The definitions of the objects, elements and flows will still be in the
database since they may be used on other diagrams. A series of dialog boxes will open to
ask if you wish to delete the diagrams from the other views associated with this service
package, if you want to remove the entire instance of the service package from the
database, and finally to warn you that removing an entire instance of the Service Package
cannot be Undone and you can say Yes or No.
e Completion Status - Right-click over the name button and assign a Completion Status
of Started (default), Partial, or Complete. The color of the button will change accordingly
SO you can see at a glance how far along you are.
o Pink/Red = Started
o Yellow = Partial
o Green = Complete
When you select Complete a set of queries will run to determine if you have completed
the basic steps to edit your diagram. You may be told to open the Diagram Verification
tool to see what steps you need to complete the diagram.

NOTE: changing the Diagram Name either on the Left Menu or on the Definitions grid does
not change the name of the Service Package Instance. There is a separate grid where you can
change that.

Definitions Menu

Definitions: provides a set of buttons that each will show a different component of the architecture
and allow you to view and edit the information in a table or grid format.

Most grids allow you to view and edit information about components of your architecture. They may
also have a Details button that opens a separate form where you can more easily view and edit
information about a component.

You can sort the rows in the Definitions grids by simply clicking the header at the top of the column.
Click it once to sort in ascending order and click it again to sort in descending order. The sorting
function will sort first the column you selected and then sort the columns to the right. You can
change how things are sorted by reordering the columns.

To reorder the columns click and hold the header at to top of the column and drag it where you
want it to be.

Depending on the grid you can perform other functions to add to and edit your architecture. Some
grids like the Service Packages grid are completely read-only. Other grids allow you to edit the
information directly on the grid as you would expect to edit a table in a database. Most grids are a
hybrid of the two with some columns as read-only and others as editable, like a Comment field. In
many cases a Details button will let you see and edit the text and other details about the object.
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On those editable grids you can delete a row by selecting the row and clicking the Delete key on the
keyboard. You could also delete multiple records or rows by highlighting multiple rows and clicking
Delete. Deletions will prompt SET-IT to display a warning message.

You can also add records to some grids directly if they have a row at the bottom with an asterisk on
the left.

Start filling in the cells and it will start adding records to the database.

e

<

On the grids, the width of the columns can be adjusted.

Color coding or shading is used to indicate which cells are read-only (Blue) and which cells have
been customized/edited (

) and which are editable (White) as shown below.

£ Combine Typels) [2] Combine Groupls)

Service Package Instances

| b Name Description Parent Service Package Parent Implementaton Service Area Type(s) Group(s)
P B 1xc Cormected velicle System borticr | THs service | Connect=d vel St | SRt | e S

SUGH | MC Map Management for V21 Safety | —-Instance of SU04— This service Map Management  Support Support. | Core Services

SU05 | MC Locabon and Tme Services for VII | —Instance of SU0S— Ths service  Location and Time N  Support  Support  Core Services, Seaurity

SUO8 | MC Security and Credentials Thes service package o used to ersure | Secunity and Credeniials Management  Support Support Core Services, Security

SU09 | MC Device Certificaton and Envoliment | This service padkage & used to & Device G i  Support  Support Core Services, Seaurity

SULL | MC DMS Mantenance | Thes service package supports Field Equpment Mantenance Support M . e and

TIO7 | MC In-Veface Signage | This service pockage sugments | In-Vehice Sonage | Traveler Infornaton | Safety VE Safety

RIS MC Curve Speed Waming This service package allows cornected SV RS I [vehiceSafety | safety VA Salety

¥508.3 | v508.3: C-ITS Queus Waming (Queue | Short range communications supports | Quele Warning ) CATS Queue Warning  Vehice Safety  Mobity, Safety Traffic Network, V21 Safety
| ¥S09.3 | V505.3: C-ITS Redhuced Speed Warning | Short range provides | Red {Lane Comre = x Warming Safety d Tral

Editing a cell directly in a grid is done by editing the white or beige cells. A change is committed to
the database when you go to a different row or go to another grid. As you start typing you may
notice the caret symbol changes to a pencil.

[l’ intersection geometry - - |ff intersection geometry ]

Once you commit that change by going to the next row you will see that the icon changes back to

the ca

ret.

On many grids you can use the Right-Click Menu to see options to sort the grid by the left column,

either

A-Z or Z-A.

You can also delete a row by highlighting a row using a Left-Click and then using Right-click and

choos

ing Delete.

EL: Y

1L A

Delete Row  delete

Sort Ato £
Sort £ to A

_W

PSS P S Qe e Qe p—

Some grids don't support Deleting this way — they require that they be unchecked in order to
remove them from an architecture.
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SET-IT >

You cannot delete ARC-IT Element Requirements. Please
I uncheck the 'Include’ box instead.

Some grids don't support editing on the grid directly or have a New row at the bottom. Elements, for
instance, can be added by using the New Item menu at the top of the screen. That will add rows to
the Elements definitions grid and then you can click the Details button on the Elements grid to edit
its characteristics.

General Definitions Grid Features

On many of the Definitions windows you can also select Details... in order to edit any of the
characteristics about the component using the dialog box format. If it is an ARC-IT defined
component, then as you click OK you will be prompted as to whether you want to create a user
defined copy of that component.

Undo and Redo are available on the Definitions grid as well.

Some grids like the Physical Information Flow Triples grid can be very wide so the first 3 columns will
be frozen so you can keep track of which interface you are working with.

The Definitions grids use color coding to indicate whether or not a cell can be edited — Blue for not-
editable and White for editable.

Another feature of the Definitions windows is the In My Project column. Press the check mark to the
right of the column name and you can filter between All checked, all unchecked, or all rows allows
you to see all of the rows that are actually in your project, or all of the rows that are currently not in
your project, or just all of the rows combined. Sometimes you just want to see the things that pertain
to your project vs having to scroll through all of the things from ARC-IT that may not be applicable
to your situation. On the other hand, maybe you want to show what's not in your project yet but you
may consider adding it.
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Definitions
™ In My Project  « Mame
Diagram b Center
Information Center Personnel

Certification System

| Need Areas | Connected Vehicle Roadside Equipment
Cooperative ITS Credentials

| Needs | Data Distribution System
Field

| Scenarios | Field Maintenance Equipment
Field System Qperator

| Sequences | ITS Communications Equipment
TS Object

| Stakeholders | IT5 Roadway Equipment
Light Vehide OBE

| Elements | Location and Time Data Source
Maint and Constr Center Personnel
Maint and Constr Field Personnel

Physical Objects Maint and Constr Management Center

Map Update System
Personal Information Device

Other Columns can also be filtered in much the same way. Click on the top right of the column
heading to bring up the filters menu. It will open to the Value Filter mode where each row is shown
and you can decide which rows or all rows to show.

Physical Objects
Mame / Description
(% selectan |
' [] Alerting and Advisory System ~
| [] Alternate Mode Transportation Center
| [] Archived Data Administrator
: [] Archived Data System
' [] Archived Data User System
| [] Asset Management System
| [] Authorizing Center v

illTextEiter v V= Apply K Clear X Cancel

Or you can press the Text Filter button and you can provide parameters to show rows that contain
certain words or phrases.
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Show rows where the value
[Conbins v] driver]|
{-ﬂ::l Aﬂd |:::| gr
| (Not set) -|
= Value Filter W= Apply 0% Clear 3 Cancel

Then hit Apply to change the listing shown on the grid. Or use the Clear button to go back to the
original view.

Filters can be a powerful way to select and review certain parts of your architecture. For example, you
can filter the Relationships grid to only show your local/customized agreements by toggling the User
Defined column.

To delete a row from the Definitions grid just highlight that row and click the <Delete> key. This will
remove the item from the database.

If you delete something that is on the diagram then the Synchronization process will automatically
remove it from the diagram.

Deleting a flow that appears on a diagram will remove the name of the flow but it may leave behind
a line with nothing on it. That's OK. The line can be used to add another flow on that interface. Or if
that interface is not needed at all then you can manually delete the line on the diagram.

Deleting more than one row in a grid is simple — just highlight the rows you want to delete and press
the delete key.

TIP: Sometimes the menu items on the Definitions grid get sorted or resized and
sometimes you could end up with extra space at the top of the left menu. If you notice this
happening, simply resize the grid by clicking and dragging the right edge of the menu and
moving it slightly to the right or left to force the menu to refresh itself.

All of the definitions grids will now remember how they were sorted and show that sort the next time

that grid is opened. You can revert back to the default sort on a grid by right-clicking the grid name
and selecting "Restore Default Sort".
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Even if changing the sort is the only change you make to a project, SET-IT will prompt you if you
want to save those changes.

There is also a button on the Options screen to “Restore” the sort options to their defaults on all of
the Definitions grid. See SET-IT Options.

Physical View Definitions

The following buttons are listed below for the Physical View Definitions menu, each of which
corresponds to a table or grid of information:

Service Packages Grid

Service Packages allows you to view the description of the ARC-IT service packages or view/edit User
Defined service packages. Use the New menu item to create your own service package from scratch.
If a service package is one of the alternative implementations of a service package, e.g., VS09.3
Cooperative-ITS Reduced Speed Warning, then this grid also shows the name of the parent service
package that it was derived from, in this case — Reduced Speed Zone Warning / Lane Closure.

Every column in the Service Packages grid is read-only. Use the Details button to edit the
information. The following columns are viewable on the Service Packages grid:
e In My Project — a flag indicating whether or not a given row is part of your project
e SP - the short name for the service package, containing a 2 letter abbreviation for the
service package area defined in ARC-IT and a number
¢ Name - the name of the service package
e Parent Service Package — the name of the higher-level or parent service package if the
row is for a service package implementation
e Description — text description of the service package or service package implementation
e Service Area — from ARC-IT, a high-level area in which the service package is include, e.g.,
Vehicle Safety, Support, etc.
e Type(s) — also from ARC-IT, the type of services in which the service package is included,
e.g., Safety, Management, etc.
e Group(s) — also from ARC-IT, the group of services in which the service package is
included, e.g., Core Services, Security, etc.
e User Defined — a checkbox indicating that the service package has been developed by
the user, i.e.,, not by ARC-IT
e More... —a Details button can be clicked to see more information about the service
package
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Service Package Instances Grid
Service Package Instances allows you to edit the description of the instances of the service packages
that are included in your architecture. You can use this form to record the name and description of
the service package and assign it to a Type (convenience, environmental, mobility, safety, support)
and Group. If a service package instance is one of the alternative implementations of a service
package, e.g., "OurCounty Cooperative-ITS Reduced Speed Warning”, then this grid also shows the
name of the parent service package that it was derived from, in this case — Reduced Speed Zone
Warning / Lane Closure, and the name of the implementation, C-ITS Reduced Speed Warning.
NOTE: Changing the name of a Service Package Instance will also automatically
change the name of the Diagram which you can see when you go to the Diagram
Information grid or go back to the Diagrams view.
The Name and Description columns are editable. Every other column in the Service Packages grid is
read-only. Use the Details button to edit the information. The following columns are viewable on the
Service Package Instances grid:

e SP —the short name for the service package, containing a 2 letter abbreviation for the
service package area defined in ARC-IT and a number

e Name - the customized (and editable) name of the service package instance

e Description — an editable text description of the service package or service package
implementation

e Parent Service Package — the service package name from ARC-IT (or from the Service
Packages grid if it was user defined. if the row is for a service package implementation

e Parent Implementation — the service package implementation name from ARC-IT if the
row is for a service package implementation

e Service Area — from ARC-IT, a high-level area in which the service package is include, e.g.,
Vehicle Safety, Support, etc.

e Type(s) —also from ARC-IT, the type of services in which the service package is included,
e.g., Safety, Management, etc.

e Group(s) — also from ARC-IT, the group of services in which the service package is
included, e.g., Core Services, Security, etc.

e Readiness — an indication of the overall 'Readiness’ value for the service package. This
value is calculated by summing up all of the issues related to communications solutions
and their severities for each information flow triple in the customized service package
instance. The value shown on the grid then is the worst of those values. So if one flow is
not quite ready for deployment, as indicated by a number of issues and given a value of
“Low"” readiness then the entire service package will have that "Low” readiness. Possible
values are: Impractical, Low, Moderate, High, and Highest

e More... — a Details button can be clicked to see more information about the service
package instance. The details screen will also show the Worst Readiness Score and the
information flows that are contributing or causing that score along with the issues driving
that

Service Package Issues

Service Package Issues describes the issues associated with the information flows that make up a
service package once it has been customized. As you customize the service packages in your
architecture you are creating information flow triples that are mapped to Communications solutions.
Each communications solution may have one or more issues associated with it, e.g., the Data Profile
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is not yet defined, there is an issue on data accuracy, or there are some overlaps that will need to be
addressed when the project is deployed. These issues have varying levels of severity and can affect
the overall readiness of that service package. This definitions grid provides a way to see the
collective set of issues for all of the information flows in that service package instance — how many
there are and their overall severity as it pertains to their affect on the readiness to deploy a service.
The columns show the worst readiness score for the collective set of issues associated with that
service package. Likewise, for the individual flows it highlights the worst of the issues among those
flows and shows what that is. Click Details to see the Service Package Details screen for more
information.

Diagram Information

As you select and include service packages into your architecture an entry is added to Diagram
Information which you can use to edit information about the diagram, including the Completion
Status (started, partial, complete). If you change the status to Complete, then the queries to
determine a diagram’s completeness will be run. If any issues are found it will tell you to go to the
diagram and use the Diagram Verification tool.

Need Areas

The Need Areas grid shows the high level groups of needs such as Safety, Support services, or a user
defined area. When a service package is included/imported this also imports a Need Area
corresponding to that service package. You can also create your own Need Areas as groupings of
needs for your project.

Needs

This grid shows the needs for the project. Needs are statements that describe functionality or
capability that is necessary for a service to be provided. They can also be thought of as a problem or
issue that is addressed by the functionality or capability provided by an enterprise or institution. SET-
IT will warn you if it detects a duplicate need.

Scenarios

The Scenarios grid allows you to enter a name, a high-level description, and an order number of a
scenario which describes how the system will be operated under various conditions. These text
descriptions will be used to introduce the scenarios sections in the ConOps document. They will be
ordered in the document based on the order you provide.

Sequences

The Sequences grid allows you to define sequences of steps that make up a scenario; you can also
assign one or more sequences to a physical diagram which connects the scenarios/sequences to a
service package. The steps will be created on the diagram itself. Here on the sequence table, you can
also assign a style for the background color used on the circles that will be used for the steps: White,
Black, or Gray.
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Stakeholders
The Stakeholders grid allows you to create a list of stakeholders (name and description) and
associate them with different elements.

o Once created, use the details form to associate project stakeholders to the roles
they play with respect to elements.

o SET-IT will verify that each role assignment is unique per element.

You can also create a Stakeholder Group that consists of one or more
stakeholders. This may be useful in situations where stakeholders have a joint role
with a resource, e.g., the city traffic department and public safety agency have a
joint operations center.

o To create a Stakeholder Group — start by creating the individual stakeholders and
then create the group and select the members of the group from the list of
stakeholders.

NOTE: You cannot have Groups of Groups.

Elements

The Elements grid shows the localized or customized representations of physical objects in the

architecture.
NOTE: Changing the class of an Element will invalidate the previous physical object
mappings and so that element will be removed from any diagrams where it is already
mapped.
NOTE: Unmapping some of the physical objects to an element may invalidate the shape
properties on some diagrams. If you try to unmap an element to a physical object that is
used on a diagram then SET-IT will warn you to first edit the diagram (remove that
element from that physical object shape on those diagrams) then you can remove the

mapping here.
Cannot Uncheck Physical Object X

To unmap this physical object from this element you must first remove it
from this element’s shapes on the following diagram(s): 0 Services Only,
Comprehensive Physical 9.0, Comprehensive Physical 9.1, MC Curve
Speed Warning, MC Traveler Services

oK

Physical Objects

The Physical Objects grid lists the system, human, and environmental objects that comprise the
project. Physical Objects are represented as the larger colored boxes on the physical diagrams that
include systems, devices, and users of the transportation systems, defined in ARC-IT. Your project
may also contain user defined physical objects.
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Functional Objects

Functional Objects represent the set of functions that are subsets of a physical object and support
one or more service packages. The Functional Objects grid lets you view the name, description, and
physical object assignment for the functional objects included in your project based on the service
packages that have been included. Use the “In My Project” filter if you want to see all of the
functional objects in that database, including ones that are not yet defined in your project. Use the
Details button if you want to read and customize the name or description of the functional object. As
with other tables you can edit any user-defined objects freely. If you try to edit the name or
description of a functional object from the ARC-IT reference architecture then it will prompt you to
see if you want to create a user defined copy.

Elements to Functional Objects

The Elements to Functional Objects grid lists each of the elements and the functional objects
assigned to them based, largely, upon an elements assignment to a service package. This grid shows
3 columns — the name of the element, the functional object, and the status of that assignment. The
status is the only field that is editable on this grid. Changing the status, e.g., from Project to Existing,
will result in a change to the diagram the next time the diagram is opened.

Information Flows

The Information Flows grid lists the flows of data between physical objects as defined in ARC-IT. May
also contain user defined information flows that could be used and selected among service packages
in the project. The Information Flow Details screen allows the user to enter a comment about the
flow — for instance, why this flow is selected for this particular architecture.

e To delete a user defined flow from your architecture, highlight the row and click
<Delete>. This will remove it from being selectable on any of your diagrams.

NOTE: if you have already used this on a diagram then you may notice a line with no
flow name on it when you look at the diagram again. If you do not need that interface at
all and you are not going to replace that with another flow, then just manually select the
line on the diagram and delete it.

e You may see a flow called “(None)" if you add a line to a diagram and connect it to 2
physical objects but don't create or assign a flow to that line. Go back to the diagram and
delete the line or assign a flow.

e This grid also lets you see, edit, and apply an alias for an information flow. Aliases are
ways to further customize your drawings without losing the connection to the ARC-IT
reference.

Information Flow Triples

The Information Flow Triples grid lists the collections of locally selected information flows that
connect source elements and destination elements along with characteristics for that ‘triple’. The
Information Flow Details screen allows the user to enter a comment about the flow — for instance,
why this flow is selected for this particular architecture. If an alias was applied to a flow that alias will
appear in this list with the original flow name in parentheses.
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Status Values

Use the Status Values grid to see the list of status values and the order in which they are to be
displayed. You can also use this to create your own status value and decide which is the default
value. Use the Description field to explain to your audience what certain values mean.

P-Interconnects

The P-Interconnects, short for Physical Interconnects, grid lists the source and destination
connections between Physical Objects that are connected together. Use the Details form to see what
layer 2 information flows map to a layer O or layer 1 physical interconnect.

e NOTE: Not every flow maybe listed under the interconnect. Some flows like “data
publication” are known as ‘superflows’ which are simply collections of information flows
defined in ARC-IT that are being carried between elements over some communications
path.

e P-Interconnects can also have an alias — used as a way to customize a Layer O or Layer 1
diagram for a project to be more meaningful than the default names used by ARC-IT.

P-Interconnect Triples

The P-Interconnect Triples grid lists the customized physical interconnects (P-Interconnects) which
show the source and destination connections between Elements that are connected together in this
project architecture. These are based on the flows that go between each element on the customized
layer 2 diagrams.

If an alias was applied for a p-interconnect then it will appear in the list with the original P-
Interconnect name in parentheses.

Requirements

The Requirements grid has 2 modes — system mode and elements mode depending on the
Requirements Settings for the project on the Options menu. In Element mode it lists the Functional
Object the requirement is from, the Need that the requirement supports, the unique number for this
requirement within that need, the text of the requirement, the source (ARC-IT or other), the
Verification method (Demo, Test, Analysis, or Inspection), Type, and a Comment. Use the Details
button to edit the text in a separate window.

e ARC-IT's functional requirements have 2-way traceability. They are traced to the Needs
that were written for each service package. They are also traced to the functional objects
from each of the physical objects.

In System requirements mode it lists the service package (or SP implementation if applicable),
requirement number, text, source, verification method, type (functional, performance, etc.), and a
comment field.

Requirement Allocation

The Requirement Allocation grid lists the system or functional requirements by Element and
Functional Object. In Element mode, this table shows the requirements that are assigned to an
element. Entries are added to this grid once an element has been mapped to a physical object on a
service package drawing then it inherits the functional requirements written for those functional
objects that are in that physical object on the service package.
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Here you can click to Include or Un-include a requirement for your project and tailor the requirement
to match local concerns. Use the Priority column to assign a relative priority to a requirement. Click
the Details... button to add comments or assign verification methods.

In System Requirements mode, this table simply shows the requirements from the previous grid and
lets you assign a Priority to the requirements for your project. As with the Element Requirements
mode you can also edit or tailor these requirements for your own project’s situation.

Needs to Requirements

The Needs to Requirements grid lists the needs and the requirements that they are traced to. This
type of Traceability table allows the user to see at a glance how requirements are mapped to needs
and needs mapped to requirements. Changes to the text of needs or requirements or the mapping
between them will need to be made back on their respective grids.

Standards

The Standards grid lists the standards that are potentially associated with physical or functional
objects in this project. This grid is read only so changes to the ARC-IT imported definitions cannot be
overridden. To add a standard to this grid, use the New Item from the menu and create a new
standard.

Physical Objects Standards
The Physical Objects Standards grid lists the standards that are associated with physical or functional
objects. This grid is read only so changes to the ARC-IT imported definitions cannot be overridden.
To add a standard to this grid, use the New Item from the menu and create a new standard and add
the physical objects and, optionally functional objects, this standard addresses. To map an existing
standard to a new combination of physical/functional objects click the Details button and use the
Physical/Functional Object mapping area of the Standards Details form.
e If you edit something on the Standards Details form, it will inform you that the standard
is protected and that it will create a user defined version of that standard. It appends a
number onto the end of the name and it is recommended that you make sure that is
recognizable on your outputs for your project so readers know that it has been
customized.

SET-IT

Defined' version of this item which will be editable, The
auto-generated item name will be 'ITE Advanced
Transportation Controller2

Do you wish to continue?

o This standard is protected, Set-IT will now create a new "User

Yes Mo

e You can add a physical object standard to this grid by clicking the “In My Project” check
mark and change the filter to include all items — False and True. This will add a lot of rows
to the table but it will also add a New row to the bottom of the table that will allow you
to add a standard and map it directly to a physical and functional object.
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e Standards associated with physical objects are region-specific. A US-based standard will
not be mapped to a physical object if the project’s region setting is set to Australia or
Europe, for example.

Elements Standards

As you create elements and map them to physical objects and/or functional objects for which a
physical standard has been defined then it will appear in this grid. Some physical standards are
mapped to an entire physical object and as soon as you map an element to that physical object it will
show up in the Elements Standards grid. Others are specific about which functional object they are
mapped to so the element must be mapped to one of those functional objects. This happens as you
assign elements to your service packages that show the physical and functional objects needed to
implement a particular service. This grid has a Comment cell perhaps to indicate something specific
about how an element is implementing a standard. This grid has a Details grid that shows the full list
of standards associated with this Element and lets you Include or Un-Include a standard for that
element.

S Element's Physical Standards

EPRMNRRR[1/C DO T Detectors|
Title | Document & | Include Ovemide |
P Inteligent transport systems — Communications access for land mobies (CALM) ~ Architecture 1S0 21217 E=ER
Model 2070 Controller Standard | ITE ATC 5202 O \
Inteligent Transportation System Standard Specication for Roadside Cabinets ITE ATC 5301 =z
Application Programming Interface Standard for the Advanced Transportation Control ITEATC 5401 O \
Portable Traffic Signal Systems (PTSS) Standard NEMA TS 5 O \
Cyber and Physical Security for Inteligent Transportation Systems 'NEMATS 8 ~ \
Traffic Controller Assemblies with NTCIP Requirements NEMA T52 O |
Hardware Stmdud:fu'DynmchumgeSg\:DMS)WihNTClP Requirements ' NEMA TS4 E |
‘Securty Requirements for Cryptographic Modules NIST FIPS PUB 140 O 1
Close
Form Source: Grid - Elements Standards

If you change a mapping that was provided by ARC-IT, then the Override box will be checked. You
can click the Restore button and it will restore the standards that should be mapped to that element
based on ARC-IT's mappings.

Assumptions and Constraints

This Assumptions and Constraints grid is used to capture any assumptions or constraints applicable
to the changes and new features that will affect users during the life cycle of the new or modified
system. An assumption is a condition that is taken to be true, e.g., the system workload will double
over the next two years, thus a new system with higher performance is required. A constraint is an
externally imposed limitation placed on the new or modified system or the processes used, e.g.,
external interface requirements and limits on schedule and budget. This table can be output from
the Output / Tables menu or included as a section in your Concept of Operations (ConOps)
document.
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Enterprise View Definitions

The following buttons are shown on the Enterprise View Definitions menu:

e Service Package Instances — see above

e Service Packages - see above

e Diagram Information — see above

e Stakeholders — see above

e Elements — see above

e Status Values — see above

e Stakeholder Roles — a grid showing the relationships that stakeholders have with respect
to the Elements. The columns include:

o Stakeholder

o Role: manages, owns, operates, uses, etc. (if this field is blank, it may mean that
no role has been defined yet. Click Details to update the roles for this element)

o Element

o Status (sometimes you may define the current operator but then identify another
stakeholder that will operate the element after the system is deployed)

o Details... - use this button to open the Elements Details form (yes, the Elements
form) and you can go down to the stakeholder section and update the
stakeholders and the roles they play with the element.

e Resources - the boxes on the enterprise diagrams that include systems, devices, and
facilities of the connected vehicle environment, defined in ARC-IT. This table also includes
non-element based resources like documents or requirements, including standards or
specifications that may be used by an enterprise/stakeholder.

e Roles - the relationships on the enterprise view diagrams that represent the way in which
an enterprise object participates in a relationship from ARC-IT; an object's set of
behaviors and actions associated with the relationship of that object with other objects.

o The Required column lets you indicate which roles you want to see for each
stakeholder and element.

e Agreements — the relationships on the enterprise view that represent the formal points of
coordination between enterprise objects from ARC-IT; how they agree to interact with
each other in order for a service to be provided.

e Agreement Types — a read-only grid showing the various types of agreements that are
used in ARC-IT and can form the basis for the project-specific agreements you define on
the Agreements and Relationships grid.

e Expectations — the relationships (lines) on the enterprise view that represent less formal
points of coordination between enterprise objects from ARC-IT; how they expect one
another to act and behave in the cooperative connected vehicle environment

e Relationships — the localized or customize set of relationships between stakeholders on
the SET-IT project architecture enterprise view diagrams — may include agreements,
expectations, or roles. Sorted by Service Package. These can be customized for your
project by clicking Details and opening the same Agreements form available from the
Agreements grid, described above.
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Communications View Definitions

The graphic below depicts the buttons that make up the Definitions menu for the Communications
View. Jump to the list below to see what information they include.
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Definitions

Flow Triples to
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Solutions

Issues

Service Package
Issues

Profiles

P-Interconnects

Standards

Standard Bundles

Assumptions and
Constraints

The following buttons are shown on the Communications View Definitions menu:

Flow Triples to Solutions

This shows the mapping of information flows from the Physical View to the Communications
Solutions. The information in this table is what drives the content for the creation of the
Communications Diagrams. See "Communications Diagrams" in the Outputs section below. On the
Details screen that accompanies this grid you can see which issues pertain to this Flow Triple
Solution combination and can click the Ignore flag to cause the Readiness calculator to update the
readiness of any service package that uses just this information flow triple and solution combination.
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The Communications View Flow Triples to Solutions grid uses color (blue) to indicate cells
that cannot be changed, especially the Solution cell when there may only be 1 viable solution
for a given information flow triple interface.

news

Flow Triples to Solutions
Flow Source Destination Solution Readiness ‘Comm Element DDS Element. Override
P e CmV Admi Mg | (None-Data) - Secure Interet (ITS) Lowest i i
i cmv | (None-Data) - Secure Internet (ITS) Lowest.
cmv.  (None-Data) - Seaure Internet (ITS) Lowest
| i CmV Admin Center | (None-Data) - Secure Internet (ITS) Lowest
CmV ISAC CmY Admin Center | (None-Data) - Secure Interet (ITS) Lowest
carrier | CmV Admi i | (None-Data) - Secure Internet (ITS) Lowest.
citation cmy Mgt | (None-Data) - Secure Internet (ITS) Lowest
atation | Cmv Admi State CmV i Seaure Internet (ITS) Lowest.
ditation CmV Admir  (None-Data) - Seaure Internet (ITS) Lowest
citation | i CmV Admin Center Secure Internet (ITS) Lowest.
commercial vehicle permit information CmV Admi | (None-Data) - Secure Internet (ITS) Lowest
i iolatic tficati | CmV Admir Secure Internet (ITS) Lowest
jolation nofi State Seare Intenet (ITS) Lowest.
2 cmy Secure Internet (ITS) Lowest
credentials status information cmv Seaure Intemet (ITS) Lowest.
? 7 CmV Admi Secure Internet (ITS) Lowest
v driver credential  CmV Driver ID card State i oprietary oprietary Comm Low
cv driver record CmV Admi State CmV i Seaure Intenet (ITS) Lowest
v repair status. Priy tCtr CmV Admin Center | (None-Data) - Secure Internet (ITS) Lowest.
daily site activity data CmV Admi Secure Internet (ITS) Lowest
daly site actity data | il CmV Admin Center None Data) - Secure Intemet (ITS) Lowest
i  Private CmVs. i icast Wireless (1609.2) Lowest
| Wireless (1609.2) Lowest.
| Private Vs US: SAE 13067 (12735 SE) i Low
information on violators | Mgt [T Secure Internet (ITS) Lowest.
information on violators | (None-Data) - Secure Internet (ITS) Lowest
on-board safety data  Private CmVs. US: SAE 13067 (12735 SE) i Low
pass/pulln | Private Cmis | US: SAE 13067 (12735 SE) - LTE-V2X IPv6 Low
request tag data | Private CmVs | Proprietary Data - Proprietary Comm Low
safety inspection record Private Cmis State CmV Check Station US: SAE 13067 (12735 SE) i Low
safety inspection record | i US: SAE 13067 (12735 SE) Low
safety inspection report CmV Admin Center Other CmV Admin Secure Internet (ITS) Lowest
safety inspection report | CmV Admir Mgt Secure Internet (ITS) Lowest.
safety inspection report CmV Admi Secure Internet (ITS) Lowest
safety inspection report  CmV Admi lone Data) - Secure Intemet (ITS) Lowest.
safety inspection report Other CmV Admin CmV Admin Center Seaure Intemet (ITS) Lowest
safety inspection report CmV Admin Center Secure Internet (ITS) Lowest.
safety inspection request | Private CmVs. US: SAE 13067 (2735 SE) - Wireless  Low
y | CmV Admin Other CmV Admin | US: SAE 13067 (12735 SE) - Secure Internet (ITS) | Low
y CmV Admi i US: SAE 13067 (12735 SE) - Secure Internet (ITS)  Low
y | CmV Admir | US: SAE 13067 (12735 SE) - Secure Internet (ITS) | Low
y Other CmV Admin CmV Admin Center | US: SAE 13067 (12735 SE) - Secure Internet (ITS) | Low
tag data  Private CmVs State CmV i | Proprietary Data - Proprietary Comm Low

Solutions

This lists the communications solutions used and available to the project. Each consists of a
communications and a data profile. This grid also shows the Solutions Issue Score to indicate the
relative readiness of a solution for deployment.

Issues

The Issues grid lists the severity, name, type, and description of the issues that have been attributed
to standards and/or layers of the communications solutions in your project. It also includes an
“Ignore” flag to indicate that this issue will not be used in the calculation of the ‘readiness’ or viability
of a communication solution or used when those solution readiness values are rolled up to form the
overall readiness for a service package. The solution score calculator considers any triple solution
issue level ignore settings to determine solution scores for specific triples.

Service Package Issues

The Service Package Issues grid includes the overall readiness level and a list of issues for each
service package instance. The Ignore flag indicates that an issue assigned to one of the
communication solutions for the flows in that service package has been ignored. This can affect the
Readiness level for the Service Package.

Readiness Levels have the following values:

Readiness Readiness Value Description
Highest Suitable for wide-scale deployment when applied to the triples it supports.
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Readiness Readiness Value Description

High A small number of minor issues. Suitable for wide-scale deployment when
applied to the triples it supports, though issues exist which should be
considered.

Moderate  One significant or several minor issues. Suitable for pilot deployments, but
fails to provide sufficient interoperability, management, and security to enable
proper, full-scale deployment.

Low One serious or several significant issues. Not suitable for any deployment. Fails
to provide even a base level of interoperability and security as recommended
for pilot deployments.

Impractical Many serious issues. Not suitable for any deployment. Standardization efforts
not begun.

Profiles

The Profiles grid lists the standards profiles that are used to carry out the communications of
information in your project, or the characterize the data to be stored, distributed, and communicated
with other systems. For each profile, the tables show the short name, the long name, type, the
description of the profile, an editable comment, a checkbox of whether it is User Defined, and a
checkbox of whether it is currently included in your project.

P-Interconnects

The P-Interconnects grid lists the physical interconnects from the physical view and their
characteristics. You must have a Layer 0 or Layer 1 drawing in the Physical View for this to be
populated.

Standards

The Standards grid lists the standards that are included in the ARC-IT database tables and have been
assigned to a profile in your project. The table shows the name, the Standards Development
Organization (SDO) that developed the standard, the Document number, the Document Title, a
Description or abstract of the standard, and a checkbox indicating if the standard is user defined.
Standards can be created in SET-IT in cases where the user knows of a new or different standard that
will be needed for a particular interface. You can add user defined standards to with the New Item
menu.

Standard Bundles
The Standard Bundles grid lists groups of standards that combine to provide part of a data or
communications profile.

Assumptions and Constraints

The Assumptions and Constraints grid is shared with the Physical view and lists things that the
project implementers need to know — what is assumed to be true and needs to be factored into the
development or what issues will constrain the development or operation in some way.
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Adding to a Communications View Grid

To add entries to one of the Communications tables described above go to New Item menu at the
top of the screen to create a new Communications Profile, Data Profile, Standard, Standard Bundle,
or Solution.

59 -6 -~
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You will be able to create a new user defined Issue from the Standards details form.

Review

SET-IT provides tools to Review your architecture, including a Spell Check tool and several Validation
reports and a Flow Validation tool.

9-04d ~

Haome Diagram Review Output
= =
Y B =BE

Speling Manage Spelling | Validate Flows
Dictionary Project

Spelling Project Validation
—- |

Spell Check

SET-IT includes a Spell Check utility to review all user defined items in your architecture including
elements and stakeholders. From the Review menu select the Spelling Button and SET-IT will analyze
all of the information contained in the database and open a Spelling Errors window. This Spelling
Errors window shows all of the objects, elements, flows, and other architecture components that have
a spelling error of some sort.
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§9-c¢d -~ SET-IT - C:\SETIT\V2I Safety Initiative t\V2| Safety Initiative t.
Home Review Output

Overview Speling Errors

Field(s) Containing Errors Type User Defined Name Descrig

Project p Description Element MC Freeway Management Center MCDOT has deployed two compute)

Description Element MC Freeway Operators Marinara County Department of Tr,

Service Packages Description Element Security Credentials Management . The Security Credentials Managems

Description Service Package Instance Asset Tracking Based Infrastructure  MC10 indudes the capability to not

y Description Service Package Instance C-ITS Based Monitoring I icate with cooperative veh

Change Log Description Service Package Instance C-ITS Based Monitoring Communicate with cooperative veh

Description Service Package Instance C-ITS G ications Use CVRSE field equipment to colle

Description Service Package Instance C-ITS Queue Warning Short range communications suppol

Description Service Package Instance C-ITS Reduced Speed Warning Short range communications provid

| SpelingErrors Description Service Package Instanca Dynamic Ridesharing ' Covers both mplementations for dy

Open one of the records by double-clicking on the fields and the Details form will open for that item.

Spelling errors are shown with a red line under them. SET-IT's Spell Check utility works like most
Spelling applications. Once you see a spelling error right-click over the word and a menu will be
shown with alternative spellings and options to ignore the error or add it to your local Dictionary.

the ODE's param=tere
parameters ]
Ignaore All
Add to Dictionary
Ae Spell

Clicking the "Spell" option opens a separate window for the Spelling application and provides
additional detailed options as shown below:

Spelling x
Mot in Dicticnary: |paramaters
Change To: |
5uggestions: lgnore lgnore All
Change Change All
Add Suggest
Cancel

Note: The Spell Check utility that is running on all text fields will only highlight misspelled words that
contain letters. If a word has a number in it Spell Check will ignore that.

Validation

In the Validation group there are 2 buttons: Validate Project and Flows.

267



SET-IT Help

The Validate Project button opens a window that allows you to decide what parts of your
architecture to check for errors, consistency across the architecture, and items that need to be
completed. This step is also called Validation.

There are different menu areas for each View of the architecture and a General area for general areas
to look for during validation. Click the box for the view you are interested in and use the checkboxes
to select what items to look for.

9-04d ~

Haome Diagram Review Output
E = ==
v 4 = Bt

Speling Manage Spelling | Validate Fl 5

E.

roject Validation

Dictionary Project
Spelling Project Validg
Diagrams
M
a: S h
Comprehensive
Physical 9.1 Sent

268



SET-IT Help

Physical View Validation Checks

rS Project Validation

|:| @Phyacal View A
- [“]Check that each physical Layer-2 shape has a physical object and an element assigned to it
E Identify functional objects that are not contained within elements/physical objects
--[“] Identify balancing inconsistencies between layer 0, 1. and 2 physical diagrams
[ Verify that sequences are associated with a diagram
[~ Identify disconnected flows
--[] Identify missing/extra functional objects
[ 1dentify missing element to ITS Object functional object assignments
- [“] Identify element information flow triples missing physical objects assignment
~-[[]identify unused element information flow triples
[Jidentify element information flow triple duplicates
[ ]identify element mapped to unrelated physical objects
[ ]identify needs to requirement mapping issues
[ ] identify requirement to functional object mapping issues
[ ]identify requirement verification issues
~["]Identify suspicious status assignments
L[ Jidentify shapes with physical objects unused by elements
= |Z|Erlel'pn=e View
. [ Jidentify unassigned stakeholders

5----L_/|Vr.riv that each svstem element has remiired mies ~
< >
Select All Deselect Al
Select Action
(O Saveto File (® Open Application
Create Output
[] Roll up muttiple rows into a single row
= [
v Shx Gesv
Word Excel Text

From the Physical View validation area, you can choose to run the following checks:
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Physical objects without element mappings (the connections between the generic ARC-IT

physical objects and the local/project specific elements in your project)

Functional objects that are not contained within elements/physical objects

Balancing inconsistencies between Layers 0, 1, and 2 physical diagrams, such as flows that

may have been deleted after you generated an upper layer diagram or interconnects that

were disconnected on an upper layer diagram during the editing process

Sequences that are not associated with at least one diagram

Disconnected Flows (flows on a diagram that are not connected on one end or the other)

Information flows with missing functional objects

Missing element to ITS Object functional object assignments

e Functional objects like “"Management Support” and "Communications Support” are

meant to provide the underlying functionality that applies to any subsystem PObject
mapped ITS element in the project. This will indicate if those supporting functional
assignments are missing and which diagram it appears. Consider including some of
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the Support service packages in your project that will add these support functions to
your elements for a complete view of how the systems in your project will serve their
transportation needs as well as be supported from an information technology (IT)
perspective.

e Element information flow triples that are missing physical object assignments

e Unused Element information flow triples — triples defined in the grid that do not appear on
any diagram

e Element information flow triples that are duplicated on the same diagram

e Element mapped to an unrelated physical object (when a project is imported from RAD-IT
that had an unusually complex mapping)

¢ Need to Requirement mappings issues — orphaned needs with no requirements traced to
them or orphaned requirements that don't trace back to a least one need

e Requirement to Functional Object mapping issues — orphans, either requirements that do not
trace to a functional object or functional objects without any requirements

e Requirement Verification issues — requirements that are missing a verification method

e Suspicious status assignments — flows where the status is out of sync with the source or
destination

e This would, for example, highlight flows where the status might be Existing but the
source or destination elements is still Planned.

e Shapes with physical objects unused by elements - checks for shapes that have PObject
mappings that do not correspond to any elements currently mapped to the shape. This helps
identify situations where the user chose the no option to the prompt on the element update
confirmation screen but never added any elements that map to the PObject they added to
the shape.

Enterprise View Validation Checks
S Project Validation

=
EI EEﬂﬂpnte View
[ ] identify unassigned stakeholders
§----|Z|vuiy that each system element has required roles
- [] Verify that resources map to physical object elements
- [] Verify that relationships are only assigned between enterprise objects
- [“] Verify that roles connect only enterprise objects to resources
- [“] Identify resources that have multiple stakeholders in the same role
- [ identify relationships with no agreement assignments
- DCmncﬂmuu View
& |General

From the Enterprise View section you can choose to run the following checks:
e Unassigned stakeholders (stakeholders that have been defined but not assigned to any role
with any of the elements)
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Check that each system element has the required roles (based on the Roles definitions grid in
Enterprise View)
Resources from the Enterprise view not mapped to physical object elements

e In ARC-IT there is a relationship between resources in the enterprise view and the
physical objects in the physical view. For a project architecture this means that your
project's elements are really both Resources and Physical Objects. This report will
make sure that's the case.

Relationships that are between something other than enterprise objects

Roles that are between something other than enterprise objects and their resources
Resources that have multiple stakeholders that have the same role and status
Relationships with no agreement assignments.

e Recall that relationships are the un-customized enterprise agreements or
expectations provided by ARC-IT. This determines whether the enterprise agreements
that ARC-IT has match what agreements that are defined for your project and/or
region that's implementing this project. The un-customized agreements or
expectations show up on the enterprise drawing as italicized text with curly braces.

Communications View Validation Checks

ﬂ Physical View
i+l Enterprise View

B4 Conmunications View

--[_] Identify Aow Triples mapped to user defined solutions

From the Communications View section you can choose to run the following check:

271

Identify Flow Triples mapped to user defined solutions.

Identify security credentials issues — elements that are mapped to the Connected Vehicle
Roadside Equipment (RSE) physical object but do not include security credentials information
flows or do not include a security credentials communication solution.
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General Validation Checks

i 5 Project Validation

[+ Physical View
- Enterprise View
- Communications View
[l Identify invalid shapes
[l Identify Hements with missing description
- [l Identify Functional Objects with mizsing description
- [l Identify Stakehclders with mizsing description
[ Identify unused user-defined objects
1 - [l Identify physical object with mizsing description
- [l Identify stakeholder groups with only one member

The General section lets you check for larger issues that may be spread across different architecture

views.

"Identify invalid shapes" checks the diagrams across all the views to see if something other
than one of the shapes from the SET-IT stencil have been pasted onto a diagram.

Elements with missing descriptions

Functional Objects with missing descriptions

Stakeholders with missing descriptions

"Identify unused user defined objects" looks for user defined physical objects, elements,
enterprises, agreements, flows, etc. that are not used on any diagram or connected in any
way to any other part of the architecture.

Physical Objects with missing descriptions

Stakeholder groups with only one member (groups should have at least 2 to make a group)

Use the Select All or Deselect All buttons as shortcuts.

Once the options are set, use the radio buttons to select whether to Save the results to a file (Word,
Excel, or as a text file) or to Open an Application (Word or Excel) to view the results.

TIP: If you find yourself running the same validation reports over and over again then you
can use the Project / Options menu and set the validation options you want to be your
defaults.

TIP: if there is just one thing you want to check then be sure to click the “Deselect All” button
first. Sometimes there are boxes checked on other tabs that you may not be aware of and
will get a longer report than you expected.

Validate Flows Tool

During conversion Sync will look at the various information flow combinations. Architectures
developed in previous versions may have had flows developed around the Element Triples — the
source and destination elements and the flow name. However, conversion may have increased the
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number of physical objects that element was assigned to. The sync process now needs to determine
which combination of physical objects to use for that triple.

This is also available from the Review menubar.

59-0H -

v O

Speling Manage Speling
Dictionary

Speliing

lﬂ. Home Diagram

Review
=1 =18
= Ef
Validate Flows
Project

Project Validation

Output

Click Review at the top of the menubar and ‘Flows" in the Project Validation area to bring up the
Element Flow Triples Review form below for complicated triple combinations.

You are directed to look through the list and double-click the combinations you don't want to see in
your converted/synchronized architecture. Once you double-click a row it will show up as red to
indicate that it will be removed from the database when you click ‘Apply".

S Element Flow Triples Review

Review the following Element-Flow Triples and select the extra PObjects that you want to be removed by
double clicking the node

[=)- MC Freeway Management Center (BASIL/PINCH) -» center operator data -> MC Freeway Operators
i e Traffic Management Center -> Traffic Operations Personnel

Center -» Center Personnel — ARC-IT [ReadOnily]
=8 MC Freeway Operators - center operator input - MC Freeway Management Center (BASIL/PINCH)
Traffic Operations Personnel -> Traffic Management Center

‘... Center Personnel -> Center ~ ARC-T [ReadOnly]

* Rows with light-blue background color are Read-Only
* Rows with red background color are selected and will be deleted
Select All Deselect All Apphy

The Auto Select button will choose the combinations that are least likely — flows to or from the ITS
Object or the generic ‘Center’ object, for instance. This will likely be a good thing to do, particularly
for large complex architectures. Then you can review the red lines that were autoselected and use
double-click the individual combinations further. There are also Select All and a Deselect All buttons
if that helps.

When you done deciding which combinations to remove, click the Apply button. You will be asked if
you are sure.
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Warning

| Selected rows [(highlighted in Red) will be deleted. Are you
sure you want to continue?

Yes Mo

This tool is also part of the conversion process when a project is opened from a previous version.

Outputs

This section describes how to generate outputs using SET-IT to explain your project with Tables,
Documents, and Diagrams.

If you are using a cloud-based or network-based storage system like OneDrive or Drop Box that try
to synchronize your local files over a network then you may get a message that you have a "Locked
File Selected" and "The selected file appears to already be open in another application. Please close
the other application so SET-IT has exclusive access to the file." If this happens, you can still close
SET-IT and your information is still stored. To avoid this message, go into the settings for the file
sharing program, e.g., Drop Box, and pause synchronization until you are done generating the tables,
documents, diagrams, or web pages.

Output Tables (Reports)

SET-IT includes tools to let you generate reports or outputs in tabular form that you can use to
generate documents or presentations about your project.

From the Outputs tool bar, click Tables to bring up the Output Tables dialog.

Output Tables (Reports) Dialog Screen

Click the 1% pull-down to Select Table. You can scroll through the categories to find the report you
want.

In the 2" area select from the Available Columns which will vary depending on the table selected in
the first step.

Use the left arrow to select individual columns to include (they will then move to the Selected
Columns table). You can also use the double left arrow to include all the columns.
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:5_ Output Tables

1. Select Table Options Fiter By Elements
- Physical View A

- Physical Objects

- Functional Objects

- Information Flows

- I[rformation Flow Triples

- Security Characteristics Analysis
- P-Interconnect

- P-Interconnect Triples

- P-Interconnects to Flows mapping
- Physical Objects Standards

- Elements Standards

a = W
2. Select Columns
Available Columns Selected Columns
Abbreviation MName
Status Description
Class ﬁ' EEE%EH_
Parent
Diagram » i
Child Element(s)
Physical Object(s) v
<
3. Select Action
(@) Saveto File () Open Application
4. Create Output
v} i) Gesv
Word Excel Text

Select Action: you can simply Save the output to a File or choose to open the Application by
selecting the appropriate radio button.

Create Output: here you can decide whether it should be in Word, Excel, or straight text format.

Text, or Comma Separated Variable (CSV) format, would be useful if you were going to import
the data into another type of application.
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Output Tables Options
At the top of the Output Tables window is an “Options” button.

5 Qutput Tables

1. Select Table
= Physical View
Physical Objects
Functional Objects
i Information Flows

This opens the same options window available from the File / Options / Output menu.

B SET-IT Options

\_:" Slanieatinn (O Include all possible rows in the table

< (® Show only rows speciically associated with the project
@w““m £41 Roll up multiple rows into a single row

= Diagram Verification

~ Output

These options are used to change how the reports or Output tables will look, including:
1. A set of radio buttons to choose whether your tables include all possible rows from the
database or only the rows specifically associated with your project.
TIP: You may not want to see data on all possible ARC-IT components so click “Show only
rows specifically associated with the project”.
2. A checkbox to roll up (or merge) identical data in multiple rows into a single cell.

Output Filter by Elements

Clicking the ‘Filter by Elements’ button at the top of the Output Tables screen changes the Output
window.
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5 Output Tables

1. Select Table

Fitter By Elements

8 Elements|

- Physical Objects
Functional Objects
Information Flows

S Output Tables

The Output Tables window expands to show the list of elements on the right of the screen.

1. Select Table | Optons | |

Blements

=~ Physical View — (Impacted By Hements Fiter)
Hements - (Impacted By Hements Filter)

.. Physical Objects - (Impacted By Elements Fiter)
Functional Objects - (Impacted By Bements Fitter)

-~ Information Flows — (Impacted By Elements Filter)
Information Flow Triples - (Impacted By Bements Fiter)

- Securty Charactenstics Analysis - (Impacted By Bements Fitter)

.. Pinterconnect - (impacted By Elements Filter)
P-Interconnect Triples - (Impacted By Bements Filter)
P-Interconnects to Fows mapping
Physical Objects Standards
Bements Standards - (Impacted By Elements Filter)

[] Area Drivers

[ Cellular-Equipped Vehicles

[] Center Location and Time Source (LTS)

[] Device and Application Certification Systems
[ Digital Map System

[] Equipped Vehicles

[] Field Location and Time Source (LTS)

[A] Marinara County Data Sharing System

[] MC Field Maintenance Equipment

[4] MC Freeway Management Center (BASIL/PINCH)
[] MC Freeway Operators

[] MC IT Field Personnel

[ MC Transportation Communications Network
[»] MCDOT CV Roadside Equipment

[] MCDOT Detectors

[] MCDOT Dynamic Message Signs

[/] MCDOT Environmental Sensors
2. Select Columns 2] MCDOT Feld Equi
Available Columns Selected Columns [] MCDOT Speed Monitoring
Abbreviation Name [] MCDPW Center Personnel
' [] MCDPW GARLIC Information System
Class ‘ > [/] PASTA Equipped Bus Flest
Parent [] Position Comection Source
Physical Object(s) { » [4] Roadway Environment
Stakeholder(s) r [ Security Credentials Management System
gpal:m v [] TOMATO Regional Traveler Information Center
Gl Bomert(s) £ % 33‘\(;2 Information Devices
-«
3. Select Action Select Al Deselect Al
(® Saveto File (O Open Application
4 Create Output [ show Allintertaces
M g2z ksl
Gin) ix| Sesv
Word Excel Text

The Output Tables window expands to show the entire list of Elements in your project on the right of
the screen. There are 2 buttons at the bottom: “Select All” and "Deselect All". There is also an option
to Show All Interfaces. The left of the screen changed to visually show the user that the results of the
outputs will be “Impacted by Elements Filter”. The “Filter by Elements” button also changed to say

“Remove Filter” so it acts like a toggle if the user no longer wants to filter by elements.

This allows you to select or deselect elements by which you may want to filter the outputs. For
example, if you only wanted to see Information Flows associated with a single element, e.g. the
Freeway Management Center, you would do the following:
1. Highlight the Information Flows output on the left
2. Click the "Filter by Elements” button at the top
3. Click the "Deselect All" button
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Click just the checkbox for the Freeway Management Center
Click the “Show All Interfaces” button

Click to select the Available columns to include in the output
Click to Select Action — save to file or open the application

No v oA

Click the Remove Filter to restore the outputs to include all possible elements.

Output Tables (Reports) — Current List of Reports

The following is the list of Tables that can be generated from the current version of SET-IT. Future
releases of SET-IT will include more ways to generate outputs from your project file.

Project / File Info Outputs
The following is the list of tables describing the project or the SET-IT file:
o Project Summary
Change Log
Service Packages
Diagram Information
Status Values
Stakeholders — including whether a stakeholder is a group and if so, what are its
members
o Assumptions and Constraints

O O O O O

Needs & Requirements Outputs
The following is the list of tables describing the needs and requirements for the project:
o Need Areas
o Needs
o Requirements — including options to show the related Needs or the related Elements and
Functional Objects the requirements trace to.

Physical View Outputs
The following is the list of tables describing the physical view for the project:
o Elements
Physical Objects
Functional Objects
Information Flows
Information Flow Triples (customized source, destination elements and the flows between
them; use this to create tables sorted by service package instance, also)
o Security Characteristics Analysis (shows the Confidentiality, Integrity, and Availability (CIA)
values and their rationale for the information flow triples in the architecture including the
diagrams where the triple is used)
P-Interconnects (Layer O or 1 physical interconnects between physical objects)
P-Interconnect Triples
P-Interconnects to Flows mapping
Physical Objects Standards

o O O O

o O O O
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o Elements Standards (the physical objects above that apply to your project's elements)

Enterprise View Outputs

The following is the list of tables describing the enterprise view for the project:
o Elements

Enterprise Objects

Stakeholders to Enterprise Objects

Resources

Roles

Agreements

Expectations

Relationships (customized agreements, expectations, and other relationships that exist

between stakeholders)

o O 0O O O O O

Communications View Outputs
The following is the list of tables describing the communications view for the project:

o Triple Solutions and Interface Readiness (for a given source/destination/flow triple and
the selected communications solution, this shows the Computed Issue Severity which is
the sum of the values of the issues associated with the triple solution, indicated as
Lowest, Low, Moderate, High, Highest)

o Standards (lists only standards associated with an information flow triple through a
solution in the project, also indicates a Bundle of which the standard may be a part)
Standard Bundles
Solutions to Standards
Profiles to Standards
Triple Solutions to Issues (issues mapped at the information flow triple and the solutions
level. The ignore flag will indicate whether a particular issue has been set to be ignored
by the readiness calculator for that issue.)

o Solutions to Issues (issues mapped to each solution in the project, see note above about
the Ignore flag.)

Available Solutions (all communications solutions available to the project)

Available Profiles (all communications and data profiles available to the project)
Available Standards (all standards available to the project)

Available Solutions to Issues (see note above about the Ignore flag)

Service Readiness (includes the overall readiness level and a list of issues for each service
package instance and which information flow triples have that issue. It also indicates
when a particular issue has been Ignored on the Issues grid.)

Note: For the Communications View outputs Groups or Bundles of Standards will be broken out so
the outputs will show all of the individual standards mapped to a profile or solution.

o O O O

o 0O O O O

Scenarios

The following is the list of tables describing the operational scenarios defined for the project:
o Scenarios
o Sequences
o Sequence Steps
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Output Documents

SET-IT includes tools to let you generate a complete document based on the information in SET-IT
about your project.

From the Outputs tool bar, click Documents and choose from the list of documents.

§9-¢d

m Home Diagram Review Output

Tabies Dnunm Dlagrarns

Concept of Operations

1: Project Architecture

b
Requirements Spedfication P

General document capabilities include the ability to Setup, Create, and View the document. The
setup area allows you to establish general data for the document and edit the word template. A
“Ready to Create" button can be used to see if there are parts of the template that will be used to
generate your document that still need to be customized or established.

NOTE: Some users have reported a clipboard error when diagrams or documents are being
generated. This happens when other programs running on the computer are also trying to access
the Microsoft Windows Clipboard. If this happens, delete the diagrams affected and regenerate
the diagrams. Try not to use Cut, Copy, or Paste on other programs while SET-IT is working on
diagram/document generation. One other workaround to try is to go into the Windows Settings
for the Clipboard and make sure the Clipboard History setting is ‘'Off’ which prevents the
clipboard from keeping other things that may interfere with SET-IT.

Concept of Operations Document Generation

A Concept of Operations document describes the current state of operations, establishes the reasons
for change, and defines operations for the future in terms of functions/features and supporting
operations. For connected vehicle projects a ConOps establishes the driving needs for the project,
shows the high-level physical and enterprise architecture view in both diagrams and definitions
based on ARC-IT, and a set of operational scenarios.

Notes sections are automatically included if you entered Notes into the fields on the Overview
menus in either the Enterprise or Physical views. Enterprise view notes will be included in the
enterprise portion of the System Description section and Physical view notes will be included in the
physical portion of the System Description section.
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SET-IT supports the generation of a ConOps with general and content specific setup choices.

The document setup screen for the ConOps is shown below:

:5 Document Setup

General Contert

Document Setup
Folder
|CASETIT_Files\V2I Safety Initiative® || Browse

Document Filename
|Cun0ps.duc |

Document Template

ConOps {150 25148) Template e Edit
Restore Template
[] Use Template
Title Page Information
Title Subtitle
|Cuncept of Operations | |Fﬂrthe W2 Initiative |
Authon(s) Crganization
|Pvnne T Pazdough | |I".I'Iarinar.a County DOT |
Version Agency
21 | [mcooT |
Date

05/01/2024 12:00 Al Use Today's Date

Feady to Create?

The document Setup window has 2 tabs: General and Content. The General tab has several features.
The top area sets up the file information — folder location, filename, and the document template to
use. The bottom area sets up what will appear on the title page or in the version control page behind
the title page.

On either tab, you can also select "Use Template" and the bottom fields will be greyed out.
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The Edit Template button launches Microsoft Word file called a template (has a .dot file extension). A
template file is used when you expect to use the same pattern on multiple documents. With SET-IT
editing the template allows you to make changes to the template that will be used to generate the
whole document. You can then let SET-IT save those changes for the next time you update the
document.

Click on the Edit Template button when you have selected a particular section on the Content tab
and Word will open the template and jump to that section.

There are 3 templates to choose from:
o ConOps (Ref Implementation) Template.dot
o ConOps (ISO 29148) Template.dot
o ConOps (Model Document) Template.dot

The first template is based on the Reference Implementation of the Connected Vehicle Reference
Implementation Architecture that was developed for the testbed project in Southeast Michigan. The
outline for that project started with IEEE Standard 1362 (superseded by ISO 29148) and then was
customized to meet the needs of the project — some sections were moved around and some were
omitted as not applicable.

The second is based on the base outline of the International Standards Organization (ISO) Standard
29148, which has superseded IEEE 1362, and is useful when contract requirements dictate that
standard or anytime the needs of the project are different than the needs that were driving the
reference implementation project.

A third template is available that is derived from the outline used for FHWA's Model Systems
Engineering documents for ITS projects like Closed Circuit Television (CCTV), advanced signal control,
and Dynamic Message Sign (DMS) deployments. This outline was based originally on the American
National Standards Institute / American Institute of Aeronautics and Astronautics (ANSI/AIAA) G-
043-1992 standard.

In all 3 templates, there are sections for you to provide background about the project and how the
project will be developed and used in the future. The ConOps generated by either template will
include diagrams and tables that are maintained in SET-IT.

Start with either template and customize it to suit your project's needs. Confer with your
stakeholders and sponsors, first.

TIP: Use the Edit Template feature to develop your project specific content that the
architecture views don't include, e.g., high-level background about the project. You don't
want to wait until SET-IT is done to edit the document. That way SET-IT won't know how to
store extra information. By editing the template and then generating the document you can
reuse that descriptive information and store it with the other definitions and your project
diagrams.
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The next tab on the Document Setup window is the Content tab as shown below (using the ISO
29148 outline):

5] Document Setup >

General Content

Concept of Operations Outline Chapter Properties
E & Scope ~
- |dentificatian Include this chapter o
& Document O".rranriew SETHIT provides automated cortent for this chapter.
m System Overview Use the options below to control the automated
= References content and edit the template to customize the
= Cument Situation introductory text.
= Justification For Changes Edit Template
= = Proposed System
= Background, Objectives, and Scope
= Policies/Canstraints Chapter Title [] Use Template Title
E g System Description |F‘h1_.'sjcal - Layer 1
El s Physical View ]
o Physical Layer 0 Include Diagrams
_..-j Physical Layer 1 QurTown Interconnect Perspectives

= Physical Cortext Diagrams
E s Enterprise View
= Enterprise Layer 0
7 Enterprise Context Diagrams
= Modes of Operation
= User Classes and Other Involved Person

& Support Environment Chapter Options
= Operational Scenarios [] Include Functional Objects Table
E & Summary of Impacts [/] Include Elemerts in Functional Object Table
# Operational Impacts [] Include Status in Functional Object Table

= Organizational Impacts
= Impacts during Developmert
= = Analysis of the Proposed System

< >

Ready to Create? Close

SET-IT is showing the outline discussed above and as you click on each section on the left side you
will see some information about that section on the right.

You can also decide to exclude a section entirely by unchecking the box at the top. You can change
the title of that section in the field shown on this screen or check the Use Template box and SET-IT
will pick up the name as it's called in the word template you will edit.

There are several sections of the ConOps that have content that is stored in SET-IT, either diagrams

or tables. For example, the Needs that are part of the justification for the new system are stored in
the Needs table that was imported and edited in the Definitions menu’s Needs grid. See the “Needs”
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section for more on the editing process. Now, when you are ready to include them in the document
you can see that they are entered as a table. In the editing process you may have imported or
created needs that were checked as “Info Only”. An Info Only need is like a heading or just
explanatory text rather than the text of a need for the system. When the document is generated it
will look to see if there are any Info Only needs. If so, it will break up the Needs table and make the
Info Only need entries be a table caption for that portion of the Needs. If there are multiple Info
Only needs in a row then it will pull them out and make them look different with the last Info Only
need being the table caption.

Any Info Only needs that are too long to be used as a table caption will just be pulled out as
highlighted text. It is recommended that you will need to do some editing of your needs before and
of the document after generation to get everything to look just right.

To include diagrams that you generated in SET-IT look at the System Description section of the
outline and click on the type of diagram. For instance, click on Physical Layer 0 on the left and it will
show you the diagram(s) in SET-IT to include in this section — use the check boxes to select which
ones to copy into the document. It will also show the information that will be published in the form
of tables and you can decide which ones to include or exclude. For the Context Diagrams there is an
option to “Let me select an existing Visio drawing” which may be useful if you have previously
generated context diagrams. This could shorten the overall document generation process.

NOTE: if an alias has been applied to a flow that alias will be shown on the diagrams instead of the
original flow name. Use the Apply Alias check box on the Flow Details form or on the Information
Flows Definitions grid.

SET-IT might say that there is nothing system generated about a section and that you should edit
the template to write about it by replacing the paragraphs or statements that start with "{**" and
end with "**}".

To Edit the Template, click the "Edit" button next to the Document Template box on the General tab
or click the "Edit Template" on the Content tab.

Clicking "Edit Template" will open a word file called ConOpsTemplate.dot which is a word file used to
be a template for other documents. You can edit and should edit this file to update the areas
between the "{**" and "**}" marks. When you are done Save and exit word. Making changes in this
way will allow you to be able to keep things that you have written while continuing to make changes
to the architecture in SET-IT.

TIP: You may notice sometime that your ConOps Template (.dot) file opens as "Read-Only".
This can happen if you had already generated a draft of your ConOps using the Create step
(described below) and that document is still open. If that happens and you need to make
updates to the ConOps Template file, simply close both (or all) copies of Word that are open
and go back to SET-IT and click the "Edit Template" button again.

One of the diagram types you can include is the Context Diagram. These are described in the
Context Diagrams section below. Basically, for the Physical View, they allow you to take each element
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in the inventory of customized physical objects and it will draw a picture of all of the other elements
with which it interfaces (information flows). Likewise, for Enterprise View, this feature will take each
stakeholder and it will draw a picture of all of the other stakeholders with which it interacts
(agreements, expectations).

To include Context Diagrams you now have a choice: you can select from existing diagrams or let the
Document Generator create and insert new diagrams when you click the Create button.

The Context Diagrams portion of the Content setup screen for Context Diagrams is shown below:

ZE Document Setup

General Content

Concept of Operations Outline Chapter Properties
=l = Justfication For Changes A )
= Justification of Changes Include this chapter (]
o D‘.asc.:.'iption of Desired Changes SETHT provides automated content for this chapter.
= Priorities among Changes Ise the options below to contral the automated !
= Changes Considered but not Included content and edit the template to customize the I
E = Assumptions And Constraints introductory text. i
o Assumptions Edit Template
= Constraints |
=l = Proposed System
= Background, Objectives, and Scope Chapter Title [ Use Template Title ]
= Palicies/Constraints |F‘h'_.'sica| Context Diagrams |

E = System Description

5~ Physical View Include Diagrams i

+ Phvsical 0 [] MC Freeway Management Center (BASIL/PINCH |
9 pﬁil e ] 2] MCDOT CV Roadside Equipment I
2 —— . [ MCDPW GARLIC Information System
_-;, Physical Context Diagrams [ ] Avea Drivers

E o Enterprise View [ ] Cellular-Equipped Vehicles |
= Enterprise Layer O [ Center Location and Time Source (LTS) |
o Enterprise Context Diagrams < 3

= Modes of Operation

= User Classes and Cther Involved Person Chapter Options

= Support Environment [] Let me select an existing Visio drawing

= Operational Scenarios
= = Summary of Impacts
= Operational Impacts
= Organizational Impacts
= Impacts during Development o

£ >

Ready to Create? Close

On the left side of the Content tab select the ‘Physical Context Diagrams’ section. On the right side
of the Content tab select which diagrams to include and when the Create button is pushed it will
regenerate the latest diagrams for those elements. With the "Include Diagrams" area you can decide
for which elements to generate diagrams. For instance, you can decide to only include diagrams for
the major center systems in your ConOps. Any previously selected elements will be shown at the top
of the list.

Alternatively, you can click the ‘Let me select an existing Visio drawing,” and it will prompt you for the
file location and name when it gets to that portion of the Document generation process.
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This "Select an existing Visio drawing” box will save some time generating the document. If, on the
other hand, you have made changes to your architecture and you haven't generated context
diagrams recently, then un-check that box and it will process the diagrams, generate the diagram
file, and include them in your ConOps.

You can also include Layer 0 or Layer 1 diagrams as part of your ConOps. Recall that Layer 0
diagrams have only the Physical Objects and their interconnects. Layer 1 diagrams add the functional
objects. You can have more than one Layer 1 diagram.

NOTE: Sometimes the Layer O or Layer 1 diagrams are too large to fit on a page and
may try and bleed into the next page. If this happens you can use Word to edit the
output to make sure the diagram fits on a page. You may also be able to change the
page size to accept a larger diagram — like an 11x17 fold-out page.

The Operational Scenarios section allows you to select the scenarios you created along with the
sequence of steps. It will include the layer 2 physical diagram with the marked sequence steps
showing and tables that list the steps along with their associated flows and objects, if applicable.
Your ConOps can include one or more Scenarios. Each Scenario may include one or more sequences.
Sometimes Scenarios may involve multiple service packages; for example, a System Support scenario
might include sequences involve security credentials, object registration, and system monitoring. In
those cases that scenario would have 3 sub-sections for each service package drawing with the
sequence steps for each of those service packages shown.

After your document settings are setup on the General and the Content tabs you can press the
"Ready to Create?" button to see if you really are ready. This will produce a To-Do-List Report in
Word showing areas where the template hasn't been customized yet or that no diagrams are
selected. It will also let you see where you have Scenarios or Sequences but haven't assigned any
Sequence Steps to any of your diagrams. You can go back and edit the architecture, change the
settings, and close this window.

Once you are ready then select Create — the progress window will show what it is doing and tell you
when it is done. Then you can View that document in Word.

Note the cover page includes the title, subtitle, author, and other information from the Setup screen
along with an icon indicating that this document was developed using SET-IT.

TIP: Use Save As to save a copy of the document and then as you make changes and add to
your architecture you can regenerate the ConOps document without losing the earlier drafts.

NOTE: One issue that has reoccurred on a sporadic basis is an error that "Microsoft Word is
not Available” when generating their ConOps. This may be due to an incompatibility between
the version of Word and the versions of other Office products on the user's machine, e.g.,
Visio 2016 with Office 2010. You may need to zip the files and move to another computer to
try the steps again or try updating the other Office products to be the same version.
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Project Architecture Document Generation

A Project Architecture document can be used to provide a single output that contains the data and
diagrams that describe your project using all of the information stored in SET-IT.

SET-IT supports the generation of a Project Architecture document with general and content specific
setup choices.

The document setup screen for the Project Architecture document is shown below:

:5 Document Setup

General Contert

Document Setup
Folder
|CASETIT_Files\V2I Safety Initiative || Browse

Document Filename
|ﬂrd1Duc.duc |

Document Template
ArchDoc Template Edit

Restore Template

[] Use Template
Title Page Infamation
Title Subtitle
| Architecture Documert | | A Description of the Project for V2| Safety |
Author(z) Organization
|Shnu1.relle & Tamp | |I'I-I'Iarinara Courty |
Version Agency
(32 | [McDoT |
Date
0501 /2024 lUse Today's Date
Ready to Create? Close

The document Setup window has 2 tabs: General and Content. The General tab has several features.
The top area sets up the file information — folder location, filename, and the document template to
use. The bottom area sets up what will appear on the title page or in the version control page behind
the title page.
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On either tab, you can also select "Use Template" and the bottom fields will be greyed out.

The “Edit” button launches Microsoft Word file called a template (has a .dot file extension). A
template file is used when you expect to use the same pattern on multiple documents. With SET-IT,
editing the template allows you to make changes to the template that will be used to generate the
whole document. You can then let SET-IT save those changes for the next time you update the
document.

In the template, there are sections for you to provide background about the project and how the
project will be developed and used in the future. The Project Architecture document generated by
either template will include diagrams and tables that are maintained in SET-IT.

Start with the template and customize it to suit your project's needs.

TIP: Use the Edit Template feature to develop your project specific content that the
architecture views don't include, e.g., high-level background about the project. You don't
want to wait until SET-IT is done to edit the document. That way SET-IT won't know how to
store extra information. By editing the template and then generating the document you can
reuse that descriptive information and store it with the other definitions and your project
diagrams.

NOTE: An error may pop up when you are generating a Project Architecture document saying,
“Microsoft Word is not available”. On the General tab for the Document Setup output window
click the “Restore Template” button to manually write over the old template. This should be fixed
automatically in a later version. Note that you would lose any customization you may have made
to the document template in the older version.
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The next tab on the Document Setup window is the Content tab as shown below:

:5 Document Setup

General Content

Project Architecture Outline Section Attributes
= Architecture Scope Include in Body ®
El = ITS Stakeholders Body Attributes
= Enterprise Context Diagrams Chapter Tile [] Use Template

ITS System Inventony

L4

E 5 ITS Services ||TS Services |
= Physical Layer 2 Diagrams Body Options
= User Needs Include Descriptions
= Functionality [l Include Associated Hlements
E 5 Intefaces Between ITS Systems [ ] Include Comments

= Physical Cortext Diagrams
= Physical Layer 0 Diagrams
& Physical Layer 1 Diagrams
E 5 Communications
= Communication Solution Diagrams

= o ﬂgreememé _ Include in Appendix

= Enterprise Layer 0 Diagrams Appendix Attributes
Appendix Title [] Use Template
|ITS Services Details |
Appendix Options

[] Include Descriptions
Include Associated Elements

Include Comments

V]

Ready to Create? Close

SET-IT is showing the outline of the document and as you click on each section on the left side you
will see some information about that section on the right.

You can also decide to exclude a section entirely by unchecking the box at the top. You can change
the title of that section in the Chapter Title field shown on this screen or check the Use Template box
and SET-IT will pick up the name as it's called in the Word template you will edit.

Depending on the section there may be Options to include or exclude using the checkboxes on the

right side of the Content Setup screen. You can also decide to include some information in the Body
of the document and some information in the Appendix. It may make sense to include basic
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information like the names and descriptions in the Body and the details like mappings to elements or
diagrams for the appendices.

To include Context Diagrams you now have a choice: you can select from existing diagrams or let the
Document Generator create and insert new diagrams when you click the Create button.

5 Document - Project Architecture d .,
[ 5 Document Setup
General Content
Project Architecture Outline Section Attributes
= Architecture Scope Include in Body o
[E s ITS Stakeholders Body Atributes
o Enterprise Context Diagrams Use Template
= ITS System Inventory Chapter Title O
= s ITS Services |F‘h)'sica| Context Diagrams |
g & Physical Layer 2 Diagrams Body Options [ Select existing file
) 5 User Needs MC Freeway Management Center (BASIL/F &
= Functionality MCDOT CV Roadside Equipment
Con [E 5 Interfaces Between ITS Systems MCDPW GARLIC Information System
- # Physical Context Diagrams [] Avea Drivers
i & Physical Layer 0 Diagrams [] Cellular-Equipped Vehicles
 Physical Layer 1 Diagrams [] Center Location and Time Source {LTS)
= = Communications [] Device and Application Certification Syster
= Communication Selution Diagrams L] Digtal Map System hd
B s ﬁgre;ﬂmerﬂs 0D [ Include in Appendix o
Gri o FIpISE agrams Appendix Attributes
rig
3 Appendix Title [] use Template
- |F‘h)'sica| Context Diagrams |
initi
i Appendix Options [ Select existing file
e [] Area Drivers P
[ cellular-Equipped Vehicles
[] Center Location and Time Source (LTS)
[] Device and Application Certfication Syster
[] Digital Map System
atio [] Equipped Vehicles
dati [] Field Location and Time Source (LTS)
My [] Marinara County Data Sharing System W
iew
i Ready to Create? Cloze

On the left side of the Content tab select the ‘Physical Context Diagrams’ section. On the right side
of the Content tab select which diagrams to include and when the Create button is pushed it will
regenerate the latest diagrams for those elements. Alternatively, you can click the ‘Select existing
file,” and it will prompt you for the file location and name of the Visio file when it gets to that portion
of the Document generation process.

NOTE: if an alias has been applied to a flow that alias will be shown on the diagrams instead of the
original flow name. Use the Apply Alias check box on the Flow Details form or on the Information

Flows Definitions grid.

To Edit the Template, click the "Edit" button next to the Document Template box on the General tab
or click the "Edit Template" on the Content tab.
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Clicking "Edit Template" will open a word file called “ArchDoc Template.dot” which is a word file that
is used as a template for other documents. You can and should edit this file to update the areas
between the "{**" and "**}" marks. When you are done save and exit Word. Making changes in this
way will allow you to be able to keep things that you have written while continuing to make changes
to the architecture in SET-IT.

TIP: You may notice sometime that your ArchDoc Template (.dot) file opens as "Read-Only".
This can happen if you had already generated a draft of your project architecture document

using the Create step (described below) and that document is still open. If that happens and
you need to make updates to the ArchDoc Template file, simply close both (or all) copies of

Word that are open and go back to SET-IT and click the "Edit Template" button again.

After your document settings are setup on the General and the Content tabs you can press the
"Ready to Create?" button to see if you really are ready. This will produce a To-Do-List Report in
Word showing areas where the template hasn't been customized yet or that no diagrams are
selected. You can go back and change the settings and close this window.

Once you are ready then select Create — the progress window will show what it is doing and tell you
when it is done. Then you can View that document in Word.

Note the cover page includes the title, subtitle, author, and other information from the Setup screen
along with an icon indicating that this document was developed using SET-IT.

TIP: Use Save As to save a copy of the document with the date or a number of the draft and
then as you make changes and add to your architecture you can regenerate the ConOps
document without losing the earlier drafts.

Notes sections are automatically included if you entered Notes into the fields on the Overview
menus in either the Enterprise, Physical, or Communications views. Enterprise view notes will be
included in the ITS Stakeholders section. Physical view notes will be included in the ITS Services
section and Communications view notes will be in the Communications section.

System Requirements Specification (SyRS) Document Generation

A System Requirements Specification (SyRS) document is used to provide a single output that
contains the requirements that are to be fulfilled by the implementation of the system being
described in this SET-IT project. In Systems Engineering, requirements drive the development effort.
It is these ‘shall’ statements that will be the basis for verifying that the system was built correctly and
is ready to be handed off to the user and/or agency responsible for the operation of the new system.
The outline for this document is based on the International Standards Organization (ISO) Standards
29148.

SET-IT supports the generation of a SyRS with general and content specific setup choices.
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The document General setup screen for the SyRS is shown below:
.5 Document Setup

293

General Content

Document Setup
Folder

[CASETIT\W2I Safety Intiative

| | Browse
Documert Filename
|syRS |
Document Template
|SyRS (1SO 29148) Template ~ | Edt
[J Use Template

Title Page Information
Title

Subtitle

|5'_.'siern Requirements Speciication

|S'_.'H5 far Vehicle to Infrastructure Safety Initiative |

Authaoris) Organization
[Butch R Block (KCC) ket |
Wersion Agency
|9-1 ||'u'|arinara County DOT |
Date
(] Use Today's Date
| Ready to Create? | | Close




SET-IT Help

The document Content screen for the SyRS is shown below:
:5 Document Setup

General Content

Document Outline Chapter Properties
= & Introduction
= System Pumpase [] Include this chapter )
o System Scopst SET-IT provides automated content for this chapter.
E = System Overview lUze the options below to control the automated

& System Context contert and edit the template to customize the
= System Functions introductory text.
5 User Characteristics Edit Template

= Definitions

= References
% System Requirements Chapter Title [ Use Template Title
=, Verffication Methods System Requirements
= = Appendices
& Assumptions and Constraints nELdE Lagram
= Acronyms and Abbreviations -

Chapter Options

[/] Include Service Package in Requirements table..
[] Include Type in Requirements table(s)
[/] Include Verffication in Requirements tableis)

Ready to Create? Close

The key section for a Requirements Specification is, of courses, the System Requirements section.
Note there are options here on whether to include the Type of requirement in the tables and
whether to include the Verification method in the tables of requirements. If you are in 'system’ mode
based on the Project / Options / Requirements menu screen then you will see an additional option
here on the document setup screen to choose whether or not to include the Service Package in the
Requirements table. It will be defaulted to yes.

The document generator will look through the requirements definitions table to see if there are any
requirements that have Info Only checked. If there are then it will use those to break up the table
into sections of requirements.

The document generator will also look to see if you had set your options (see Requirements Options)
to use System level requirements or to allocate requirements to each element. If you selected
Element mode, then it will break up the requirements section into a separate table for each element.
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As with the ConOps and the Project Architecture document the template can be edited and should
be to ensure that the content reflects what is needed for this project. Use the same process as
described to edit the ConOps template. Once the template is saved it will stay with the project and
any updates to the database of requirements will be reflected in the SyRS the next time you generate
the document.

Output Diagrams

SET-IT provides tools to create a set of diagrams in addition to the service package-focused views
that ARC-IT provided. These can be either:
- Interface Diagrams that show the information flows between selected pairs of elements,
- Context Diagrams that put a selected element in the middle and show the information flows
that go to or from that element,
- Communications Diagrams that show the Communications Solutions for the information
flows in your architecture, or
- Standards Diagrams that show the principal standards associated with a selected customized
service package

Diagram settings are now remembered from previous sessions. For instance, on the Output Context
Diagrams window, the selections for elements and filters for flow types will be remembered for the
next time

Interface Diagrams

Interface Diagrams show the information flows between selected pairs of elements. These can be
very useful when developing a project architecture and you need to settle on the specific information
exchanges between 2 system elements, particularly between systems owned by different
stakeholders or that will require certain standards to be applied. Once you select the elements for
which you want to generate diagrams, SET-IT will then generate a separate Visio file with the
diagrams that can then be printed or imported into other outputs, e.g., interface specifications or
presentations.

From the Output Ribbon, click Diagrams and Interface Diagrams.

59-¢Wd-
Home Diagram Rewview Outpy

E@

Tablez Documents L‘.iagans

Dutput Interface Diagrams
Dlagrams Context Diagrams
0: Layer 0 for
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On the Interface Diagrams screen, the list of elements from your inventory will be shown on the left
of the screen. As you click the name of the elements (one at a time) the right side of the screen will
show you the list of elements with which the left element interfaces.

=] Interface Diagrams - [m} x

Click /highlight elements {one at a time) from the list below and then select the interfaces on the right panel

Elements Interfaces

ifvea Drivers {IPASTA Equipped Bus Fieet % Equipped Vehicles
D . MC Freeway Management Center (BASIL/PINCH)
{__iPosition Comection 5
:H" :’” Tzn 1an SoureE (] MCDOT CV Roadsids Equipment
oadway Environment [] MCDPW GARLIC Information System
I Security Credentials Management System [ Traveler Information Devices
i__ITOMATO Regional Traveler Information Center

¢

H _:lCallular-Equipped Vehicles

_:lCenter Location and Time Source (LTS)
{iDevice and Application Certification Systems

1

T,

v

%

Digital Map System

H _:l Equipped Vehicles i Traveler Information Devices

T,

‘IField Location and Time Source (LTS) fj:l\fehldes

1_::1 Marinara Courty Data Sharing System
{IMC Field Maintenance Equipment

j1e

W

H _:l MC Freeway Management Center (BASIL/PINCH)
_:I MC Freeway Operators

IMC IT Field Persornel

{IMC Transportation Communications Metwork
{IMCDOT CV Roadside Equipment

AMCDOT Detectors

IMCDOT Dynamic Message Signs
{_IMCDOT Environmental Sensors
{IMCDOT Speed Monitoring
AIMCDPW Center Personnel

IMCDPW GARLIC Information System

T,

r.

ST

¢

)]

ITa

SYaTa

r.

(]

A
W

Select Al Deselect All Elements Selected Interfaces Legend Include All Interfaces Exclude All Interfaces

"INo Interfaces i Some Interfaces @l All Interfaces

VEre e SR The curent element selection will result in 0 diagram.

ldle Open in Visio application Save to a Visio file

Generate Close

In the example shown above, the user has opened the Interface Diagrams window and clicked to
highlight one of the elements — Digital Map System. On the right side there are 5 elements listed
that interface with the Digital Map System in some way.

The next step is to then click the check boxes for each inventory element that you want to see a
diagram for. So, for instance, after clicking to highlight Digital Map System you see that it interfaces
with Equipped Vehicles, the TMC, CV Roadside Equipment, the Maintenance center, and traveler
information devices. The next step is to click one or more of those elements on the right.
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=] Interface Diagrams - m} x

Click /highlight elements {one at a time) from the list below and then select the interfaces on the right panel

Blements Interfaces

"1Area Drivers "IPASTA Equipped Bus Flest [] Equipped Vehicles

{__iCelularEquipped Vehicles {IPosition Comection Source % mggofe_?‘é?;ﬂaréﬁgdem;ﬁ 'Ceme:{ (BASIL/PINCH)
{_iCenter Location and Time Source (LTS) ¢ \Roadway Environment 0adside Equipm

= = [] MCDPW GARLIC Information System
i Device and Application Cerification Systems I Securty Credertials Management System [ Traveler Information Devices
T ITOMATO Regional Traveler Information Center

GDig'rtaI Map System
G'Equipped Vehicles I Traveler Information Devices

{_iField Location and Time Source (LTS) {iVehicles
Z‘__:I Marinara County Data Sharing System

{_IMC Field Mairtenance Equipment

g MC Freeway Management Certer (BASIL/PINCH)

{IMC Freeway Operators

IMC IT Field Personnel

_IMC Transportation Communications Network
{_IMCDOT CV Roadside Equipment
{_IMCDOT Detectors

_:I MCDOT Dynamic Message Signs

AMCDOT Environmental Sensors

{IMCDOT Speed Monitoring

{IMCDPW Center Personnel
“\MCDPW GARLIC Information System

W

Ik

)]

r.

Y

7

W

(

1

[T

A
v

Select Al Deselect Al E_ements Selected Int‘effaces Legend Include All Interfaces Exclude All Interfaces
{7iNo Interfaces iy Some Interfaces @l All Interfaces

Diagram Generator Status The cument element selection will result in 2 diagrams.

Idle (®) Open in Visio application () Saveto a Visio file

Generate Close

A message at the bottom right of the screen will let you know if your selections will not result in any
diagrams, i.e. if you pick 2 elements that don't interact. It will also change to show you how many
diagrams will be drawn. This could help you decide if you want to run it multiple times with fewer
diagrams each time. The more element combinations selected the more CPU, memory, and time will
be needed.

After picking one or more elements on the left and then as you click elements on the right you will
see the icons change. The circles beside the elements on the left will fill in as you select elements:

e Blank circle means no interface diagrams for that element will be drawn

e Partially filled circle means some interface diagrams for that element will be drawn
e Completely filled circle means that all of the diagrams for that element will be drawn

U

Buttons on the left to “Select All" or “Deselect All” and buttons on the right to “Include All Interfaces'’
or “Exclude All Interfaces” help you with your selection process.

You can choose to “Open in Visio application” or to just “Save to a Visio file".
Next click the “Generate” button and it will create a Visio file with a tab for each pairing of elements.

If you clicked Open then it will launch Visio to show the diagrams it has generated.
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You can save this Visio file for later use. You can also select to just use the “Save to a Visio file”
option and it will create and save the file in the project folder.

NOTE: if an alias has been applied to a flow that alias will be shown on the diagram instead of the
original flow name. Use the Apply Alias check box on the Flow Details form or on the Information
Flows Definitions grid. If two flows have the same alias, they are reduced to one flow in this diagram
output.

TIP: If you notice that it is taking a lot of your system resources (CPU, Memory) or just a long time to
generate the diagrams then consider breaking it up and selecting subsets of the diagrams you need
and create separate files.

Context Diagrams

Context Diagrams focus on one element/resource or stakeholder at a time and then draw the
interfaces or relationships that go into or out of that one element of stakeholder. These are good for
guiding conversations with stakeholders so they can see their system in the middle and all the inputs
and outputs their system will be responsible for. This provides a way that they can gain an
understanding of how they fit in the overall scheme of the project.

From the Output Ribbon, click Diagrams and Context Diagrams.
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Another window will open that is similar to the Interface Diagrams generation window.

5 Context Diagrams
Click/highlight elements one at 2 time) from the list below and then select the interfaces on the right pane!
Context Elements nterfaces
— Connectors
MiTypes  ~| [MiClasses ~| =W T [MTipes v [MICasses - ..: -5
T |Fows v
" Area Drivers {:MCDOT Speed Moritoring [] Center Location and Time Source (LTS) _
 Celllar-Equiped Vehicles (MCDPW Center Personnel % Dt Mep Syser g Sy St
() Center Location and Time Sourse (LTS) w MCOPW GARLIC Infomaton System 2] MC Frogwvoy Operators < Future
.. Device and Application Certication Systems . PASTA Equipped Bus Flest ] MC Transportation Commurications Network
(" Digital Map System () Posttion Comection Source ] MCDOT CV Roadside Equipmert
{ Equipped Vehicles (" Roadway Environment % MCDOT Detectors )
) Field Location and Time Source (LTS) (" Security Credentials Managemert System - ug%¥ mmcmgjzf';ﬂ;ii"s
) Matnara County Data Sharing System w TOMATO Regional Traveler Information Center [2] MCDOT Specd Montoring
") MC Field Maintenance Equipment (" Traveler Information Devices ] MCDPW GARLIC Information System
@ NC Freeway Management Center (BASIL/PINCH) | Vehicles 7] Securty Credentials Managsment System
N Freeway Operators 7] TOMATO Regional Traveler Information Center
_JMC IT Field Personnel
" MC Transpartation Communications Network
MCDOT CV Roadside Equipment
MCDOT Detectars
) MCDOT Dynamic Message Signs
/MCDOT Envionmental Sensors
< >
Seect Al | | Desclect Al Elemerts Selected Interfaces Legend Include Al Interfaces | | Exclude Al nterfaces Select Al | | Deselect Al
() Nolnterfaces iy Some Intedfaces @ All Interfaces
PrrenEomre o The cument element: sslection will resuit in 4 diagrams.
k= O Openiin Visio application @) Save to a Visie fie
Generate Close

There are 3 areas on the Physical/Enterprise Context Diagram Setup window corresponding to 3
basic steps:

1. Elements (or Context Stakeholders for Enterprise view)- provides a listing of all of the
Elements in your architecture or Stakeholders when in the Enterprise view. Select which ones
to include in your output. In the physical view use the pull-downs to filter the Types (System
or Human) or Class (Center, Field, Personal, Support, or Vehicle). You can also click Select All
or Deselect All as a short-cut.

2. Interfaces (or Coordinations in Enterprise)— provides another list of Elements (Physical
Objects) or Stakeholders (Enterprise Objects) that you want to include around the element of
focus. For instance, there may only be a small set of elements that you need to focus on — the
primary systems in your project or region. You can also use the Type and Class pull-downs to
filter the selections.

3. Connectors — provides a pull-down to select the type of connections to show: Flows (layer 2)
or Physical Interconnects (layer 0 or 1). In the Enterprise view you can select between
Agreements and/or Expectations. In either view you can also decide which Status Values - all,
existing, project, new opportunities, etc. — to include perhaps to show separate diagrams for
before and after your new system is installed.

Notice on the left that as you make selections in the middle and right of the screen that the buttons
beside each Element or Stakeholder will fill-in to indicate that some or all of the interfaces or
coordinations for that element or stakeholder are going to be generated.

There will also be a message that says how many diagrams will be generated to give you some idea
of how long it will take or how involved the process will be. It may also tell you that there will be no
diagrams generated which can indicate that you need to redo some of the filtering selections. For
instance, maybe there are no ‘Future’ interfaces surrounding one of the elements. Go back up and
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change the status to Existing or Project to see if it changes. This can be a tool to help you debug
issues in your project, too.

At the bottom, select whether to save the output directly into a Visio file or to open it up and display
the results in Visio. Press Generate and SET-IT will build a new drawing file that has a diagram for
each physical element or enterprise stakeholder selected in the left column of the setup screen.

During the creation of the diagrams if you click the Cancel button, it will cancel the diagram creation.
This is useful if you have a lot of diagrams but remember that you needed to edit something first. It
will stop the process and you can come back and change the selections and hit Generate again.

NOTE: if the element in the middle happens to be a communications type element, then the context
diagram will show the flows that pass through the communications element. So, for each triple that
uses a particular communications element, that communications element's context diagram should
show two lines: one from the source to the communications element, and one from the
communications element to the destination.

Flows on context diagrams for the non-communications elements that make use of communications
or DDS elements will show the flow name on the context diagram with the (c) or (d) or both, as
appropriate to the individual flow.

NOTE: if an alias has been applied to a flow that alias will be shown on the diagram instead of the
original flow name. Use the Apply Alias check box on the Flow Details form or on the Information
Flows Definitions grid. If two flows have the same alias, they are reduced to one flow in this diagram
output.

Communications Diagrams

The next type of diagram that can be created and output with SET-IT is the Communications
Diagrams when you are in the Communications View.
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The Communications Diagrams feature works similarly to the Document generator with a Setup,
Create, and Preview/View window:

—
Erl_ Communication Diagrams

Press the "Setup” button to see the list of interfaces (information flow triples from the Physical View)

and the Communications Solution that has been selected in the Communications View for that triple.

Communication Diagram Setup

Al Issues Select All
Select commurication diagrams No Issues Deselect Al
Source - Flow Destination Solution Include Issues Create Diagram A
b [Center Localion and Time Source (LTS] ] GPS focation andtime) | MC Freeway Management Certer (BASIL/PINCH)  GNSS Data - GNSS serialint %] %
Center Location and Time Source (LTS)  GPS focation and time) MCDPW GARLIC Information System GNSS Data - GNSS serial int || M
Center Location and Time Source (LTS)  GPS focation andtime) ~ TOMATO Regional Traveler information Center GNSS Data - GNSS serial int ™ M
Digttal Map System MAP (intersection g y) Equipped Vehicles | US: SAE Other J2735 - Sect ™ M
Digital Map System MAP fintersection geometry) MC Freeway Management Center (BASIL/PINCH)  US: SAE Other J2735 - Sect =] %
Digttal Map System MAP (intersection geometry) MCDOT CV Roadside Equipment ~ US: SAE Other J2735 - Sect M =]
Digttal Map System MAP (intersection geometry) MCDPW GARLIC Information System US: SAE Other J2735 - Sect ™ M
Digital Map System MAP (it ) Traveler inft Devices  US: SAE Other J2735 - Sect ] M
Digital Map System map updates | Equipped Vehicles _ ~ MC Map Data Distibution for ™ [
Digtal Map System map updates | MC Freeway Management Center (BASIL/PINCH)  MC Map Data Distrbution for M M
Digital Map System map updates ' MCDOT CV Roadside Equipment MC Map Data Distrbution for ] M
Digital Map System map updates MCDPW GARLIC Information System ‘H:MmDthmnio( =] ™M
Digttal Map System map updates  Traveler Information Devices KMmDth.ﬂmiw M M
Digttal Map System roadway geometry Equipped Vehicles | US: SAE Lane-Level Mappin M =]
Digtal Map System roadway geometry MCDOT CV Roadside Equipment US: SAE Lane-Level Mappin M M
Equipped Vehicles BSM (vehicle control event) MCDOT CV Roadside Equipment | US: SAE Basic Safety Messe M M
Equipped Vehicles BSM (vehicle location and m: Digital Map System US: SAE Other J2735 - Sect (%] %] v
C. A Vil DCM finbninle lonstinm med MODAT £ Danad [ 11C. CAC Donin Cofnds Mana. | |
e

Use the check boxes on the right to pick which interfaces you want to see drawn. You can also use
the Select All or Deselect All buttons as short cuts.

The “Include Issues” column lets you decide if you want to include the gaps and issues associated
with the communications solutions (or their standards or profiles) directly on the communications
solutions diagrams. If you check the box, you will see them in a list directly below the
communications protocol diagram. You can use the “All Issues” or “No Issues” boxes to check/un-
check all of the cells in that column at once as a short cut.
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The Setup window is a good opportunity to see if you agree with the way things have been
developed in your project architecture so far. For instance, there may be interfaces you expected to
see that are missing or that the names don't look right. Now is the time to go back to the Physical
view and make changes — either in the diagrams or in the definitions menus - or to the
Communications view and adjust the solution chosen.

NOTE: if an alias has been applied to a flow that alias will be shown on the list with the original flow
name in parentheses. Use the Apply Alias check box on the Flow Details form or on the Information
Flows Definitions grid. If two flows have the same alias, they are reduced to one flow in this diagram
output.

Once you are satisfied with the selected diagrams, close this window with OK or Close button.

Now press the Create button to start the process. The progress bar will update as each of the
diagrams is being created.

5 Communication Diagrams

| g . g —— - i - -4
Setup Lreate Freview

Creating Diagram:
<US: NTCIP Waming Device - SNMPv3/TLS (ntermediary)>
MC Freeway Management Center (BASIL/PINCH}=>speed

=

Once the process is complete it will say it succeeded and you can click Preview.

S Communication Diagrams

Setup Create .vaiew

Success! Diagrams creation completed.
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When it is done the Preview button will be highlighted. The Preview screen shows the list of
diagrams on the left and a preview snapshot of what the diagram looks like.

Communications Diagram Preview

<US: Device enroliment - Secure Intemet (ITS)> Sect A US: NTCIP Environmental Sensors- SNMPY3/TLS
<US: Misbehavior reporting - Secure Intemet (ITS)> E MCDOT Environmental Sensor s=>ernvironmental sensor dat a=>MC Freeway
<US: Misbehavior reporting - Secure Intemet (ITS)> h Manzgement Center (BASIL/P INCH)

<US: Misbehavior reporting - Secure Intemet (ITS)> h
<US: Misbehavior reporting - Secure Intemet (ITS)> h
<US: NTCIP Environmental Sensors - SNMPv3/TLS
<US: NTCIP Environmental Sensors - SNMPv3/TLS
<US: NTCIP Environmental Sensors - SNMPv3/TLS:
<US: NTCIP Environmental Sensors - SNMPv3/TLS:
<US: NTCIP Generic Device - SNMPv3/TLS (Inteme
<lJS: NTCIP Generic Device - SNMPv3/TLS (Intem
<US: NTCIP Generic Device - SNMPv3/TLS (Intemne
<US: NTCIP Generic Device - SNMPv3/TLS (Inteme
<US: NTCIP Generic Device - SNMPv3/TLS (Intem
<US: NTCIP Generic Device - SNMPv3/TLS (Intemne
<US: NTCIP Generic Device - SNMPv3/TLS> MC Fir
<US: NTCIP Genesic Device - SNMPv3/TLS> MC Fir
<US: NTCIP Generic Device - SNMPv3/TLS> MCDC
<US: NTCIP Message Sign - SNMPv3/TLS (Intermec
<US: NTCIP Message Sign - SNMPv3/TLS (Intermec

<US: NTCIP Message Sign - SNMPv3/TLS> MCDO 1) The standard allowsfor multiple security mechanisms. The only defined mechanism

3 s - that meets the requirements for C-TS s the one basedon TiS.
<US: NTCIP Message Sign - SNMPv3/TLS> MCDO_ 2) The standard s missing accuracy requirements for some of Its data, which may result In
<US: NTCIP Message Sign - SNMPv3/TLS> MCDO anomalous behavior.
<US: NTCIP Roadside Unit - SNMPv3/TLS (Intermec 3)Data has been defined for SNMPYL, but needs 1o be updated to SNMPYS format.

. N 4) The standard includes normative references to otherstandards that have been subject
<US: NTCIP Roadside Unt - SNMPv3/TLS (Intermec tosignificant changes that can Impact interoperability or security of systems and the
<US: NTCIP Roadside Unit - SNMPv3/TLS> MC Fiel Industry has not specified If and how these updates should be implemented for
<US: NTCIP Roadside Unit - SNMPv3/TLS> MC Fiel SRR
<US: NTCIP Roadside Unit - SNMPv3/TLS> MCDO™ ¥
¢ : [ o=

You can click Edit to open the diagram in Visio or click Close to close this window.

If you would like to edit the diagrams at this point you can click Edit to launch a copy of Visio. Visio
will launch with the set of diagrams just created in a separate file. It is a good idea if you envision
making changes directly to the Visio drawings to save the file off into a separate location so that the
next time you use SET-IT to generate the Comm diagrams it won't write over your changes.

SET-IT creates separate drawing, shown as a separate tab in Visio, for each Information Flow Triple.
The top of the diagram shows the name of the Communications Solution and the name of the
information flow triple (with source, flow name, and destination). The color coding matches the
coloring of the components of the Communications View from ARC-IT. In each box you see the
standards associated with that layer or component and there may be one or more icons representing
gaps or issues with the standards associated with that solution. The superscript number above each
of the Gap icons will point to the issue description like a footnote.

Below the figure you will see the issue descriptions that are represented by the icons in the figure.
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US: NTCIP Environme ntal Sensors - SNMPv3/TLS
MCDOT Environmental Sensors=>NTCIP-ess (environmental sensor
data)=>MC Freeway Management Center (BASIL/PINCH)

1) The standard allows for multiple security mechanisms. The only defined mechanism
that meets the requirements for C-ITSis the one based on TLS.

2) Data has been defined for SNMPv1, but needs to be updated to SNMPv3 format.
(lgnored)

3) The standard includes normative references to other standards that have been subject
to significant changes that can impact interoperability or security of systems and the
industry has not specified if and how these updates should be implemented for
deployments of this standard.

If the Ignore flag was set for an issue on the Issues table then that will be reflected in 2 ways on the
diagram. The gap icon will be shown with a greyed out effect and the word “(Ignored)” will be written
at the end of that issue.

If changes are needed to the mappings go back to the Communications View Definitions to update
the mappings and other information, then regenerate the diagrams.

Standards Diagrams

The next type of diagram that can be created and output with SET-IT is the Standards Diagram, also
when you are in the Communications View.
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The ARC-IT communications view captures the combinations of standards that can be used to
implement data exchanges between ITS participants (e.g., information flow triples). Often when
planning and designing deployments, it is convenient to focus on the application specifications (i.e.,
the highest level standards).

Even looking only at application specifications, there are hundreds of potentially relevant standards.
That said, most deployments are focused on particular types of applications, so it similarly makes
sense to consider standards by a similar theme.

In SET-IT Standards Diagrams allow you to create diagrams based on one of your customized service
package diagrams to see a snapshot of the more pertinent standards on which to focus during
deployment.

As with other diagram types, the Standards Diagram has a Setup window with a Generate button to
see or save the output diagrams. The diagrams are created, as other SET-IT outputs, using Microsoft
Visio.
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Shown below is the Diagram Setup window:

Standards Diagram Setup x

All Standards All Diagrams
Select standards to appear on diagram No Standards No Diagrams
Include Standard Mame  Object Type  Object Name () NewTownship V2% Reduced Speed Zone Waming (VS05)

Diagram Generator Status The curent element selection wil result in

Status © Open in Visio application () Saveto a Visio file

Generate Close

The setup window consists of a list of standards on the left, a list of diagrams on the right, buttons at
the top, buttons at the bottom, and a status bar at the bottom left. The list of standards includes the
object to which they apply (physical object, information flow, etc.). The diagrams listed are just the
diagrams that have already been customized and are considered as "Complete” in the physical view.

The first time the setup window is launched, there is nothing shown. First the user must select one or
more physical view layer 2, or service package, diagrams on which to generate the standards
mapping diagrams. Use the All Diagrams or No Diagrams to quickly select or unselect the service
package diagrams to use as the basis for the output.

Once the service package (Layer 2) diagrams are selected the left side of the screen is populated with
the appropriate standards.
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Standards Diagram Setup x

All Standards Al Diagrams
Select standards to appear on diagram No Standards No Diagrams
Include Standard Name Object Type Object Name - [ NewTownship V2X Reduced Speed Zone Waming (vS09)
2 ITE 5301 ATC ITS Cabinet Element NewTown Roadway Devices
[] NEMA TS & Cyber and Physical Security Element NewTown Roadway Devices
[} NEMA TS & Cyber and Physical Security Element NewTownship Traffic Ops Center
[-] NEMA TS 8 Cyber and Physical Security Element State Maintenance Coord Center
] NEMA TS 8 Cyber and Physical Security Functional Object | MCM Reduced Speed Zone Waming
[} NEMA TS & Cyber and Physical Security Functional Object  TMC Speed Waming
2 NEMA T54 Hardware Standards for DMS Element NewTown Roadway Devices
[] NEMA T54 Hardware Standards for DMS Functional Object = Roadway Speed Monitoring and Waming
[} NTCIP 1203 Message Sign Objects Flow Triple NewTown Roadway Devices-=roadway dyn:
[-] NTCIP 1203 Message Sign Objects Flow Triple MewTown Roadway Devices->speed monito
] NTCIP 1203 Message Sign Objects Flow Triple Mew Township Traffic Ops Center-=roadway 1
[} NTCIP 1203 Message Sign Objects Flow Triple MNewTownship Traffic Ops Center->speed mg
2 NTCIP 1203 Message Sign Objects Flow Triple State Maintenance Coord Center->roadway ¢
[] NTCIP 1203 Message Sign Objects Flow Triple State Maintenance Coord Center->speed mo
[} NTCIP 1205 CCTV Objects Flow Triple NewTown Roadway Devices->speed monita
[-] NTCIP 1205 CCTV Objects Flow Triple Mew Township Traffic Ops Center-»speed mc
[} NTCIP 1205 CCTV Objects Flow Triple State Maintenance Coord Center->speed mo
[} NTCIP 1209 Transportation Sensor Objects Flow Triple NewTown Roadway Devices->speed monita
2 NTCIP 1203 Transportation Sensor Objects Flow Triple NewTownship Traffic Ops Center->speed me
B The cument element selection wil result in
Status © Open in Visio application () Saveto a Visio file
Generate Close

As shown above, the diagram for VS09 has been selected on the right side of the screen so the left
side of the screen is populated with a list of standards. Some of the standards like ITE 5301 ATC ITS
Cabinet apply to the roadway devices element. Others like NTCIP 1203 Message Sign Objects,
applies to information flow triples.

NOTE: The physical view layer 2 diagrams, or service package diagrams, need to be fully customized
in order to appear as an option here. If you don't see a diagram you expected, go back to Physical
View and make sure the icon on the left menu for that diagram is green. If not, you can change the
status to Complete. You may need to address issues that it will show you before being able to
Complete the diagram. Then return to Comm View and the Output / Standards Diagram setup
screen.

You can uncheck standards that you may not want to appear on the outputs. Just uncheck the
standard and its object mapping row. For instance, you may know that a particular roadway device
that is mapped to the ITS Roadway physical object is not equipped with a camera so it would not
need to use the NTCIP 1205 CCTV Objects standard. Just unclick those rows.

The All Standards and No Standards buttons at the top can be used as quick shortcuts if needed.

Once, the diagram is ready to be generated, use the buttons at the bottom of the setup window to
specify whether you want to generate a file or just see it straightaway.

Click ‘Generate’. If you picked ‘Save to a Visio file’ then a Windows Explorer window will pop-up as a

Save As window and you can browse to the folder and enter the name you want for the output
diagram.
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o e o TreeT—TE T
Our New Transnortation Tnfn I NewTmwnshin Fouinned Vehides | Nata for Distribution (TR - Anache Kafka over [l owest flinsnecified) | State DNS.
S@l Standards Diagram Setup
Stat
Ne: All Standands Al Diagrams
e

Select standards to appear on diagram Mo Standards Mo Diagrams

o WZX Reduced Speed Zone Waming (VS03)

€ > v < 249Test » 9324900 > MewTownship V2x Applications . @) Search NewTownship V2x A.. @
Organize New folder = - o
_RADIT Name Date modified Type Size
ProjectMergePics @ CommunicationsDiagrams 7/22/2024 1:30 PM Microsoft Visio Dr... ]
Screenshots il
v [ This PC

» B Windows (C)

> ﬁ Network
pent selection will result in
Bio 1 © Save to a Visio file
SN Bl Stan dards Diagrams for New Township V2 v
Save as type: Visio files (*vsdx) o Generate Close

~ Hide Folders Cancel

If there are multiple service package (Layer 2) diagrams being used for the source, then multiple
standards diagrams will be generated. In Visio, this will appear as separate tabs for each diagram.

As the diagram(s) are generated the status bar will show the progress.

Standards Diagram Setup x

Select standards to appear on diagram -
Include Standard Name Object Type Object Name - |i NewTownship V2X Reduced Speed Zone Waming (VS05)
— JeneEEnE e AR e —
[] ITE 5301 ATC ITS Cabinet Element NewTown Roadway Devices
[} NEMA TS 8 Cyber and Physical Security Element NewTown Roadway Devices
(-] NEMA TS & Cyber and Physical Security Element MNewTownship Traffic Ops Center
2 NEMA TS & Cyber and Physical Security BElement State Maintenance Coord Center
(] NEMA TS & Cyber and Physical Security Functional Object A MCM Reduced Speed Zone Waming
] NEMA TS 8 Cyber and Physical Security Functional Object = TMC Speed Waming
[] NEMA T54 Hardware Standards for DMS Element NewTown Roadway Devices
[} NEMA T54 Hardware Standards for DMS Functional Object = Roadway Speed Monitoring and Waming
(-] NTCIP 1203 Message Sign Objects Flow Triple MNewTown Roadway Devices-mroadway dyn:
2 NTCIP 1203 Message Sign Objects Flow Triple NewTown Roadway Devices->speed monita
[} NTCIP 1203 Message Sign Objects Flow Triple MewTownship Traffic Ops Center-sroadway 1
] NTCIP 1203 Message Sign Objects Flow Triple Mew Township Traffic Ops Center-»speed mc
[] NTCIP 1203 Message Sign Objects Flow Triple State Maintenance Coord Center->roadway ¢
[} NTCIP 1203 Message Sign Objects Flow Triple State Maintenance Coord Center->speed mo
(-] NTCIP 1205 CCTV Objects Flow Triple MNewTown Roadway Devices->speed monita
[] NTCIP 1205 CCTV Objects Flow Triple NewTownship Traffic Ops Center->speed mg
[} NTCIP 1205 CCTV Objects Flow Triple State Maintenance Coord Center->speed mao
[-] NTCIP 1205 Transportation Sensor Objects Flow Triple MewTown Roadway Devices->speed monito
] NTCIP 1209 Transportation Sensor Objects Flow Triple NewTownship Traffic Ops Center->speed me
Daiyaplcadus e The curent element selection wil result in
Creating Diagram: () Open in Visio application O Saveto a Visio file
<New Township V2X Reduced Speed Zone Waming (VS05) (Standards)
Generate Cancel

When it is complete the status bar will say, “Standards Diagram generation process completed.”
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If you chose “Save to a Visio file” you will need to open Visio to see the results. If you chose “Open in
Visio application” it will be opened automatically.

NewTownship Traffic C NG 203 e LT DT T T
i \
Ops Center I
| NTCIP 1203 I
H TITET T T
NEMATS 8 ., NTCIP1205 "
I 0 > NewTown Roadway
! L e INTCIR 1906 r e Devices pESEEEENEsEmnnAnEswnduAEEREnawRENEaREEnEEREENA
1 NTCIP 1209
S Development needed ITE ATC 5301
! . NTCIP 1203 NEMA TS 8
l | | State Maintenance -i — —NEP3205 — —» NEMA TS4 ;
alimy Coord Center | NTCIP 1209 iSSeSiuapRpaamapemmngmad
l | | Ii — -Pevetopmrent meeded—+ ‘ Drivers
il NEMATS 8 b o
.H Development needed * I l *
| | | i HH a5
i i i I T T TNTOPm: T T T , Development needed | |
1l | |__ ___ Developmentneeded ;= —3- - .
l | | | State V2X RSUs SAE 12735 NewTownship
Development needed e S s el Equipped Vehicles
i U _ __ _|Developmentneeded I — SAE 12945/4
waship V2X Red... 2 o 4 HE ——

The figure above shows a portion of the resulting Visio diagram for the Standards Diagram output.
The element boxes include standards that are mapped to physical objects, like NEMA TS 8, and the
flow names are replaced with standards like NTCIP 1203.

Some lines may not have any standards associated with them like human interfaces. Others may say
“Development needed” if a standard has not yet been identified in the ARC-IT communications view
for that interface.

Because this is just showing the top, ITS Application Layer, standards for an interface you may want
to use the other diagrams and communications outputs to see other standards that may need to be
considered, for instance, at the security or management layers, depending on the concerns being

addressed in a project.
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