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ITS Professional Capacity Building Program

Welcome to ITS Professional Capacity Building ITS Technical Assistance
The ITS Professional Capacity Building (PCB) Pregram provides comprehensive, The ITS PCB Program offers technical assistance resources to State and local
accessible, and flexible ITS learing for the transportation industry. By using the transportation agencies, and to FHWA Field Offices.

program, public agencies can build and sustain a capable and technically proficient ITS
workforce, and transportation professionals can develop their knowledge, skills, and

e . . —10- i
ablities while furthering heir Caresr paths. s |TS Peerto-Peer Program helps resolve ITS challenges by speaking to your

peers.
) o ) . The ITS Help Line provides technical support by e-mail of telephone 866-367-
The plan, [TS Professional Capacity Building: Setting Strateqic Direction 2010-2014, ¢ 7487 P P P

describes the strategy the ITS PCB Program is pursuing to create a 21st century

learning environment and build an ITS profession that leads the world in the innovative

use of ITS technologies .
Scheduled T3 Webinars

News

Register now for these upcoming T3 webinars:

Act Now! Fee Waived for June CITE Blended Course

NTI Offering: Implementing Rural Transit Technology

Shelley Row, P.E., PTOE
Di reC t O r T3 Wehinar playback and archives now available for 1/18/2011 wehinar,
The Emergence of Open Electronic Pavment Systems in Public Transit®

Mew NTI Course: Implementing Contactless Fare Collection Systems
- - T3 Webinar Archive Mow Available: Open Source Alternative to Deploving

ITS Joint Program Office Transportation Hansasment Sistems

T3 Webinar Archive Mow Available: TSAG Case Studies Workshop and Webinar -
NG3-1-1 What's Mest Forum & Webinar

Two new CITE offerings: Road Weather Information Systems (RWIS) Equipment
S h el | ev . RO W @d O t - q O V and Operations and Cgunﬁ uration Management for Traffic Management Systems

= = Added to the T3 Archives: 8/3/10 Webinar: TSAG Case Btudies Workshop and

Webinar — 2009 Fort Hood, Texas Army Base Shooting Incident: A Multi-Agency

June 23, 2011 100 PM - 2:30 PMET

2011 Enhancements to the ITS Knowledae Resources Websites
Improving Access to Information on ITS Benefits, Costs, Lessons
Learned and Deployment

June 29, 2011 1:00 PM-2:30 PMET

Open Payments. Mobile Payments and Personal Identification
Verification (PIV) Acceptance — Ovenview of Innovations in Public Transit
Payment Systems

View T3 webinar archives

WWW.PCB.ITS.DOT.GOV/STANDARDSTRAINING



Presenter
Presentation Notes
ITS Standards can make your life easier. Your procurements will go more smoothly and you’ll encourage competition, but only if you know how to write them into your specifications and test them. This module is one in a series that covers practical applications for acquiring and testing standards-based ITS systems. 
 
I am Shelley Row the director of the ITS Joint Program Office for USDOT and I want to welcome you to our newly redesigned ITS standards training program of which this module is a part. We are pleased to be working with our partner, the Institute of Transportation Engineers, to deliver this new approach to training that combines web based modules with instructor interaction to bring the latest in ITS learning to busy professionals like yourself.
 
This combined approach allows interested professionals to schedule training at your convenience, without the need to travel. After you complete this training, we hope that you will tell colleagues and customers about the latest ITS standards and encourage them to take advantage of the archived version of the webinars.
 
ITS Standards training is one of the first offerings of our updated Professional Capacity Training Program. Through the PCB program we prepare professionals to adopt proven and emerging  ITS technologies that will make surface transportation safer, smarter and greener which improves livability for us all. You can find information on additional modules and training programs on our web site www.pcb.its.dot.gov/
 
Please help us make even more improvements to our training modules through the evaluation process. We look forward to hearing your comments. Thank you again for participating and we hope you find this module helpful.

mailto:Shelley.Row@dot.gov

A313a
Understanding User Needs for ESS
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Target Audience

= Engineering staff

= TMC/operations staff

= System developers

= Private and public sectors

= Users (Clarus Initiative, public safety)
= Other Stakeholders




Instructor

Ken Vaughn, P.E.
President

Trevilon Corporation
Herndon, VA, USA

Course Developer: Joerg ‘Nu’ Rosenbohm



Presenter
Presentation Notes
Ken Vaughn became a leader in the development of the NTCIP standards and in 2000, Ken founded Trevilon Corporation. 









Recommended Prerequisites

* |101 - Using ITS Standards: An Overview

= A101 - Introduction to Acquiring Standards-based
ITS Systems

= A102 - Introduction to User Needs Identification

* A201 - Details on Acquiring Standards-based ITS
Systems




Curriculum Path (SEP)

1101
Using ITS
Standards: An
Overview

A101
Introduction to
Acquiring
Standards-based
ITS Systems

A102
Introduction to User
Needs Identification

A201
Details on Acquiring
Standards-based
ITS Systems

A313a
Understanding
User Needs for ESS
Systems Based on
NTCIP 1204 v03
Standard

Specifying
Requirements
A311b NTCIP 1203
A313b NTCIP 1204 v03
A321b TMDD v3.0



Presenter
Presentation Notes
There are two possible paths a user can follow in implementing systems based on ITS standards. The path to be taken depends on the standards needs to implement the system. The identified standard could have been developed using a systems engineering process (SEP) of well-defined needs, requirements and design, or could have been developed without an SEP. 

The systems engineering process (SEP) will be gone over in greater details later in this webinar. For now, know that SEP is an interdisciplinary approach and means to enable the realization of successful systems. It focuses on defining customer needs and required functionality early in the development cycle, documenting requirements, and then proceeding with design synthesis and system validation.

The user should follow the SEP curriculum path to understand how to implement a system.



Value of ESS Path Sequence

* Module 313 — ESS User Needs is part of a group of
PCB modules

= Group consists of:

= A313a- Understanding User Needs for Environmental
Sensor Stations (ESS) Systems Based on NTCIP 1204 v03
Standard

= A313b- Specifying Requirements for ESS Systems Based
on NTCIP 1204 v03 Standard

= T313 - Applying Your Test Plan to the NTCIP 1204 v03
ESS Standard



Presenter
Presentation Notes
Key Message: This slide explains that there are three (3) modules that are relevant to participants interested specifically in Environmental Sensor Stations (ESS) and the integration and testing to ensure that the acquired equipment is compliant with NTCIP 1204 v03. 

It is important that the ESS-related modules should be viewed as a group and taken together and in sequence.




Learning Objectives

1. Understand the structure of the standard

N

|dentify specific ESS operational needs

3. Use the Protocol Requirements List (PRL) to select
the user needs and link to requirements

4. Explain how the PRL fits into an ESS specification



Presenter
Presentation Notes
Background Information:
Learning Objective #1:  Includes the provision of guidance on the selection of the standard and it will explain the differences between the 3 versions of this NTCIP 1204 standard.
Learning Objective #2:  Address the question of “What is this trying to do as a system?”�


Module Outline

* Review of the Environmental Sensor Station (ESS)-
related NTCIP Standard (NTCIP 1204)

= |mprovements in current version of 1204 - version
03

= User Needs addressed by NTCIP 1204

= Protocol Requirements List (PRL)
» Purpose of the PRL
= Completing the PRL




Learning Objective #1

NTCIP Family

NTCIP (National Transportation Communications for ITS
Protocols): a family of standards for the ITS industry

= Information profile standards — called objects
» Underlying communications standards — called protocols
= NTCIP 1204 is an Information Content standard

Functional Area Data l:llﬂigg'dn ...........
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Inf t
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| C2CMessages | | Files | |nuuou|wuﬂnynmcnm| (NTCIP 1204)

Application |czcxlle||DATExm| |F|'Pm|||F|PmI |$HHPW|| |5TMPW||
Level A
Transport [ TCPNPaxz | | UDP/IP e | T2/INULL p201)
Level
f:\l:;atwmk | PPP 2103 l | Ethernet 204 PMPP 2101 8 210
Plant I | ! I I
Level | Dial-Up Telco || Fiber || Coax ||Wireless || Twisted Pair || Leased Line |

‘ U De;.\-.IIJI“IrT nsportation
and Innovative Technology Administratio


Presenter
Presentation Notes
Key Message: This slide shows that NTCIP 1204 v03 is part of a suite of protocols developed under the auspices of the NTCIP standards development effort (funded by the US DOT). 
The figure shows the NTCIP Standards Framework diagram with the 5 levels:
Information Level
Application Level
Transport Level
Subnetwork Level
Plant Level 
This figure also shows where NTCIP 1204 v03 fits into the scheme.


Learning Objective #1

What is NTCIP 12047

= Defines a (communications) interface standard

= Specifies the interface between the environmental
sensor stations (ESS) and monitoring systems

= Contains the object definitions (vocabulary) used to
monitor an ESS



Presenter
Presentation Notes
Key Message: This slide shows the main purposes of the NTCIP 1204 v03 standard, e.g. that it is an information layer standard that specifies the interface between a management station and the stations in the field.

In other words, it does NOT define how the data gets from the stations in the field to the management station, but what the content of the data is.

Note:  For the purpose of NTCIP 1204, ESS and Road Weather Information Systems (RWIS) are the same, just different terms.


Learning Objective #1

History of NTCIP 1204

= NTCIP 1204 vO1 - published 1998

= Amendment 1 - approved in 2001
» Revisions due to actual implementations

= NTCIP 1204 v02 — accepted in 2007

» Added Concept of Operations, Functional Requirements,
Dialogs, updated Object Definitions, PRL, and Requirements
Traceability Matrix (RTM)

= NTCIP 1204 v03 — accepted in 2009

= Adds test procedures; updates systems engineering process
(SEP)

A o
e»e ndnm\raw Technology Administration


Presenter
Presentation Notes
Key Message: This slide shows the three (3) versions and one (1) amendment of the ESS standard that were previously developed and their main reason for development.



Learning Objective #1

Structure of the Standard

= Defines user needs supported by the standard
= E.g., monitor the temperature sensor of an ESS station

= Defines functional requirements supported by the
standard
= E.g., retrieve temperature
= Traced to the user need “monitor temperature”

= Define a single design for each requirement
= Supports interoperability

‘ U Depa'm- of Transportation
arch and Innovative Technology Adminisiral


Presenter
Presentation Notes
Key Message: This slide shows that this standard follows the US DOT-endorsed Systems Engineering process by defining user needs, functional requirements, and the definition of a single design for each requirement, which is essential to support interoperability among stations from different vendors.


Learning Objective #1

Structure of the Standard (Cont.)

Sectionl General

Section2 Concept of Operations

Section3 Functional Requirements

Section4 Dialogs

Section5 Object Definitions (Management Information Base)
Annex A Requirements Traceability Matrix (RTM)

Annex B  Object Tree

Annex C  Test Procedures

Annex D Documentation of Revisions

Annex E  User Requests

Annex F  Generic Clauses

Annex G Encoding of Sample Block Objects

Annex H Controller Configuration Objects STANDARDS

‘ of Transportation
Resean hndnm\rahu Technology Administra


Presenter
Presentation Notes
Key Message: This slide shows the table of contents as contained in NTCIP 1204 v03.


Learning Objective #1

Advantages of NTCIP 1204 v3

= Systems engineering process provides:

= Ease of use - easy determination of supported user needs
and requirements

= Easier to specify — use of PRL to specify project user needs
and requirements

= Easierto test — the standard includes test procedures

= Supports interoperability — ensuring consistency between
Implementation

» Provides drop-in user needs, requirements, and design
content to fully support project systems engineering activities

‘ U.5. Department of Transportation
Resear hndnm\rahu Technology Administration


Presenter
Presentation Notes
Key Message: This slide shows the advantages of applying the Systems Engineering Process to NTCIP 1204 v03.

Easier to use – agencies and specification writers can easily determine what user needs and requirements the standard supports
Easier to specify – the  PRL allows the agency and specification writer to specify their requirements for the proposed implementation
Easier to test – the standard includes test procedures - based on the requirements selected, the standard supports the definition of the design 
Supports interoperability –  based on the requirements, the standard supports the specification of the design, ensuring consistency between implementation
Provides drop-in user needs, requirements, and design content to fully support project systems engineering activities






Learning Objective #2

Concept of Operations

* Focus is on a system and its users

= Time frame is the life cycle of the system —
development plus time you will operate and
maintain the system

= Defines the user (operational) needs supported by
the standard

= Provides an operational context for the system
elements of an ESS system

= Review and build on previous PCB Modules
= A-102 — Introduction to User Needs Identification

» A-201 - Details on Acquiring Standards-Based ITS Systems

Q@ RITA o .


Presenter
Presentation Notes
Key Message: This slide shows what the concept of operations contained in NTCIP 1204 v03 attempts to achieve.
It also re-emphasizes existing pre-cursor modules for this PCB course.



Learning Objective #2

Primary Uses of ESS Data

= Timely, accurate, and relevant weather forecasting
and knowledge of existing road weather conditions

= Resulting in more accurate traveler information and
more effective, safer transportation system use

= Improved management of facilities maintenance
resources — better facilities clearance and improved
traveler safety

‘ U.5. Department of Transportation
Resear hndnm\rahu Technology Administration


Presenter
Presentation Notes
Key Message: This slide shows the primary uses of ESS data as defined in NTCIP 1204 v03.

Improved highway maintenance operations through supporting timely, accurate, and relevant weather forecasting and knowledge of existing road weather conditions
More accurate traveler information, which can result in better route planning by travelers and more effective, safer transportation system use
Improved management of facilities maintenance resources, leading to more timely facilities clearance and improved traveler safety




Learning Objective #2

Primary Uses of ESS Data (Cont.)

= Effective use of advisory and regulatory
mechanisms

= Enhanced monitoring of potential hazardous
conditions

= Sharing the data with the broader weather
community



Presenter
Presentation Notes
Key Message: This slide shows additional primary uses of ESS data as defined in NTCIP 1204 v03.

More effective use of advisory and regulatory mechanisms to ensure public safety
Enhanced monitoring of potential hazardous conditions, to improve transportation system security, and traveler safety
Sharing the data with the broader weather community for better weather forecasts 






Exercise #1

Question 1: What is the purpose of the Systems Engineering

Process?

Answer: [t provides a structured and reproducible approach to
designing, creating, testing, and ending a system with
check points at each various stage to ensure the
system will deliver what is needed.



Presenter
Presentation Notes
Key Message: Let’s check our understanding of the previous material with a few questions. 
Speaker to ask students to enter response for first question into the chat window and provide 10 seconds for this question. Then read aloud the answer shown below.
Do the same for the other questions.

Answer: It provides a structured and reproducible approach to designing, creating, testing, and ending a system with check points at each various stage to ensure the system will deliver what is needed.


Exercise #1

Question 2: What is the purpose of the Concept of Operations?

Answer: To define the Why and W hat of a system via definition
of the User Needs and selection of User Needs by the
system designer.



Presenter
Presentation Notes
Key Message: Let’s check our understanding of the previous material with a few questions. Please answer these questions.

Answer:  To define the Why and What of a system via definition of the User Needs and selection of User Needs by the system designer.


Learning Objective #2

User Needs - Basics

= Only people have needs
= Travelers
= TMC Operators
= Maintenance Personnel

* |mplementers such as System Developers/Vendors, System
Designers, Testers

= Atransportation system does not have needs
= A TMC does not have needs



Presenter
Presentation Notes
Key Message: This slide shows the basics for the definition of user needs as addressed in NTCIP 1204 v03.



Learning Objective #2

NTCIP 1204 vO3 User Needs Overview

= Discuss the problem statement addressed by the
standard

= Need to manage generic information (e.g., device ID)

= Need to detect/sense weather information from
sensors in the field

= |Including precipitation, visibility (fog, fire, smoke), air,
and surface temperatures

= Need to be deployed on stationary deployments (e.g.,
roadside) or portable on moveable vehicles



Presenter
Presentation Notes
Key Message: This slide shows overview of user needs as addressed in NTCIP 1204 v03.



Learning Objective #2

NTCIP 1204 vO3 User Needs
Overview (Cont.)

| ESS |
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Presenter
Presentation Notes
Key Message: This slide shows more overview information of user needs as addressed in NTCIP 1204 v03. The drawing shows that the communications between the Management Station and the ESS Controller managing the communication is the subject of this NTCIP standard. The communications between the different functions inside of the controller and between the ESS controller and the attached sensor systems is not addressed in this standard.



Learning Objective #2

NTCIP 1204 v03 - Physical Architectural Needs

=  Physical Architectures/environmental needs
supported by the Standard
. Remote W eather Station (See Figure 2-2 in 1204 v03)

. Sprayer Combined with a Pavement Sensor (See Figure
2-3in 1204 v03)

. Pavement Treatment Station (See Figure 2-4 in 1204 v03)

‘ U Depd'm- of Transportation
arch and Innovative Technology Administral


Presenter
Presentation Notes
Key Message:  The standard contains several sample physical architectures that are specifically addressed. 
These include: 
Remote Weather Station - where a management station communicates with a remote processing unit, which in turn communicates with one or more sensors 
Sprayer combined with a pavement sensor -  where a management station communicates with a controller, which in turn manages a pavement sensor and a sprayer
Pavement treatment station - where a management station communicates with a controller, which in turn manages one or more pavement treatment stations


Learning Objective #2

NTCIP 1204 v03 - Physical Architectural Needs

X

Management : Controller
* Provide Live Data e
Get(varBindingList)
= GET
GetResponse(varBindingList)
= SET
= GET-NEXT |
: Management * Controller . Management : Controller
Station Station
T GetNext(varBindingList) T Set(varBindingList)
GetResponse(varBindingList) GetResponse(varBindingList)

* Basic command set to manage an ESS



Presenter
Presentation Notes
Key Message:  The provision of live data (Provide Live Data) is important to a user because it represents the basic function to obtain or control any function within any NTCIP-compliant device.
The chosen protocol to support NTCIP is SNMP v1, which allows to GET (obtain), SET (command), and to Get-Next (obtain the next value) the information contained in the field device.
The 3 figures show UML representations to show the GET command sequence, the SET command sequence, and the GET-NEXT command sequence indicating the Management Station is always initiating the commands and the (ESS) controller responding to the commands.



Learning Objective #2

NTCIP 1204 v03 - Physical Architectural Needs

= Provide Compressed Data
= Addressing limited data capacity

= Grouping sets of data to efficiently transmit over limited
telecom networks

= Use of Compressed Data might be needed for limited
bandwidth communications



Presenter
Presentation Notes
Key Message:  Students must understand that there are NTCIP functions allowing to compress data before it is being transmitted in order to make use of limited bandwidth links

Addressing limited data capacity
Due to limitations in the data rates of the media and/or due to multiple devices sharing the same communications channel



Learning Objective #2

NTCIP 1204 v03 - Physical Architectural Needs

* Provide Off-line Log Data

= Addressing operational environments without
always-on connections (e.g., dial-up links)

= Define conditions to place data into a log

* Logging Is important for situations without
communications or when recording field
Information



Presenter
Presentation Notes
Key Message:  Students must understand that there are NTCIP functions allowing to collect data over longer periods of time and to place them into a log, which can be uploaded. 
Additionally, logging of data must be understood to not only include data collection from sensors, but also collection of alarm conditions, collection of user commands attempted, and executed, etc.

Define conditions to place data into a log, which might be uploaded at a later time
Example:  maintain a log of opened cabinet door




Learning Objective #2

NTCIP 1204 vO3 — Operational Needs

= Operational Needs are called “Features” in 1204

vO3
. Operational Needs relate to the information that users
need from the ESS
. Divided into 3 major categories
. ESS Manager
. Sensor Manager

= PTS Manager



Presenter
Presentation Notes
Key Message:  Operational needs focus on the end use of the device and NTCIP 1204 divides these into 3 major categories




Learning Objective #2

NTCIP 1204 vO3 — Operational Needs

=  Generic Features

= Device identification
= External device control

Monitor Door Status
Monitor Power
Monitor Mobile Station Data

ment of Transportation
vative Technology Adminisiration



Presenter
Presentation Notes
Key Message:  Every device conformant to the NTCIP suite of standards must as a minimum support the gathering of the basic identity of a device including the shown information:
Location 
Make 
Model
Version of the device components




Learning Objective #2

NTCIP 1204 v03 Operational Needs

=  Monitor weather conditions

=  Monitor pavement

=  Monitor subsurface conditions

=  Monitor human readings

=  Monitor water levels

=  Monitor air quality and biohazards
=  Monitor mobile weather profile



Presenter
Presentation Notes
Key Message:  The ESS standards support these operational needs for the Sensor Manager, one of the main features defined in the standard:
-Monitor weather conditions
­Monitor pavement
­Monitor subsurface conditions
­Monitor human readings
­Monitor water levels
­Monitor air quality and biohazards
­Monitor mobile weather profile


Learning Objective #2

NTCIP 1204 vO3 Operational Needs

= Manage Stationary Spray System
= Manage Mobile Spray System



Presenter
Presentation Notes
Key Message:  The ESS standards support these operational needs for the Sensor Manager, the third main feature defined in the standard:
Manage Stationary Spray System
Manage Mobile Spray System






POLL: NTCIP 1204 vO3 Operational
Needs

What if a user need is not supported by the standard?
Student to select correct answers:

d The standard, like the entire suite of NTCIP protocols, allows for
extensions

Proprietary extensions are not desired (interoperability problems)
but sometimes necessary

Proprietary extensions might become part of a future version of the
standard

The standard supports interoperability for all contained features

€ & &

‘ U Depa'm- of Transportation
arch and Innovative Technology Adminisiral


Presenter
Presentation Notes
Key Message:  Participants are to review these questions and select the answers via selection buttons – this is to determine whether the concept of the User Needs are understood. 

Speaker to read out loud the 4 different questions asking afterwards which of these statements are correct.

5 seconds to talk - 20 seconds to review by students


Learning Objective #3

Protocol Requirements List (PRL) -
Definition

= Atable that maps the user needs to the
requirements

= Must be part of agency’s specification

. References the standard to define the
communications interface

= Designed to help specify what you want the
Interface to do



Presenter
Presentation Notes
Key Message:  Protocol Requirements List – this slide provides a definition of the PRL

Tell students that other parts of an agency’s specification include environmental conditions and performance specifications addressing hardware needs, which are not addressed in NTCIP standards, if no data is transmitted.



Learning Objective #3

PRL — Addressing User Needs

User Need ID (User Need ‘FR 10 Functional Reguirement Conformance Frajer_:.t Additional Project Reguirements
Eeqguirement
2.5.21 . e . Yes/ No/f
(Weather) Monitor Weather Conditions C2(1.%) NA
A A

= How to use the PRL
. 1st line are the headings of 1st PRL table
. 2nd line is an example of a User Need

= User Need Section Number — Section Number of the user
need

. User Need (UN) — Title (description of the user need)

‘ U.S. Department of Transportation
’ Research and Innovative Technology Administration


Presenter
Presentation Notes
Key Message:  The PRL addresses all previously identified user needs contained in 1204 v03. Focus on the first 2 columns defining the User Need ID and the User Need (short description of user need).

Figure shows a capture from the standard which is a table that shows the heading in the first line and an example of the content that can be found in each row. 



Learning Objective #3

PRL — Addressing User Needs (Cont.)

= Using the User Need ID number, the
corresponding text allows to determine if this
User Need Is desired in your system

2512 Monitor Door Status

A transportation system operator may wish to determing if any doors on the ESS equipment are apen;
this may assist the operator in determining whether maintenance crews have properly secured the
controller after maintenance and/or may act as an indication to the system to treat any data as suspect.



Presenter
Presentation Notes
Key Message:  When looking at the User Need ID, one can go back to Section 2 of the standard, look up the heading number and read the full text of the selected user need



Learning Objective #3

PRL - Conformance

User Need ID |User Need ‘FR 1D Functional Requirement Conformance Fruje;t Additional Project Reguirements
Eeguirement

2.5.2.1 c 0 _ Yes/ Mo/

(Weather) Monitor Weather Conditions 0.2({1.%) NA

= Look at the “ConformaInce” heading of the
example

= Conformance - ldentifies if the user need (or
reguirement) is mandatory or optional

* The designation “O.2 (1..*)” means
= This User Need is optional (indicated by the “O")
* The User Need is part of the second group of options
(indicated by the “.2”)
= At least one of the User Needs in the second group must
be supported to be conformant (indicated by the “(1..*))”

‘ U.S. Department of Transportation
‘ Research and Innovative Technology Administration


Presenter
Presentation Notes
Key Message:  This slide focuses on the Conformance column of the PRL. It identifies whether a user need is mandatory or optional or conditionally optional. For example, “O.2 (1…*)” means …

Figure shows the same capture from the standard, which is a table that shows the heading in the first line and an example of the content that can be found in each row. An arrow points to the Conformance column.




Presenter
Presentation Notes




Activity — User Needs

= Considering what we just learned, please look for

other User Needs with the Conformance column
value of “O.2”"

Answer: Did you find all six (6)?

2.5.2.1 — Monitor Weather Conditions
2.5.2.2 — Monitor Pavement

2.5.2.3 — Monitor Subsurface Conditions
2.5.2.4 — Monitor Human Readings

2.5.2.5 — Monitor Water Level

2.5.2.6 — Monitor Air Quality and Biohazards



Presenter
Presentation Notes
Key Message:  There are only 6 user needs that have a conformance of “O.2”. See page 4 and 5 of the student supplement for the PRL List.

Animations: 1st click for Type answers in chat pod to disappear. 2nd click for statement in red to appear.
	


Learning Objective #3

PRL — Conformance (Cont.)

= Some user needs are basic needs related to an ESS

= E.g.,Retrieve ESS Characteristics and Configure ESS
Manager

= These user needs are considered mandatory
= Mostare optional!

= Result: There is a basic set of user needs that are
essential for a device to be an ESS

‘ U Depd'm- of Transportation
arch and Innovative Technology Administral


Presenter
Presentation Notes
Key Message:  More information about conformance to the PRL with the “take-away” that there is a basic set of user needs that are essential for an ESS, but most are optional user needs.





Activity — User Needs Conformance

» |dentify all User Needs with Conformance = “M”

User Meed |D |User Mead |FRID Functional Requirement Caonfarmance ::;'E;L SE

|24 Architectural Needs M Yes S ee, n ot
|2.=L1 Generic Architectural Needs M Yes

|2.5 Features M Yes th at m any|
|2.5.1 ESS Manager Features M Yes

|2.5.1.1 Generic Features M Yes

2.52.2 . a Yes /! No/

(Pavement) Monitor Pavement 0.2 (1.%) NA

|2.5.2.2.1 Monitar Paverment Surface Condition M Yes [ NA

2.53 Pavement Treatment System Manager Features 0.1(1..%) :iﬂ T

2.5.3.1 Manage Stationary Spray System Maobile:x; M Eiﬁf NoJ

2.5.3.2 Manage Mobile Spray System Mobile: M Eim NoJ

[F.1.1 Generic Architectural Needs M Yes

|F.1.1.1 {ESS) |Provide Live Data M Yes
|F.1.2 Generic Features |M Yes
|F.1.2.1 Retrieve the Device Identity | Yes

See Supplement pages 4 and 5, PRL Table - use chat pod i nbanne

‘ U.S. Department of Transportation
‘ Research and Innovative Technology Administration


Presenter
Presentation Notes
Key Message:  Participants should look at the table in the Supplemental material to determine all user needs with a value of “Mandatory.”

This activity should be give students time to look at the table in the Supplemental Material – pages 4 and 5. They just need to specify how many; no need to type all of the names into the chat pod.�



Learning Objective #3

User Needs Selection Relationship

» Relationship exists between higher-level (parent)
user need and lower-level user need

2522 ' ' . Yes | No/
(Pavement) Menitor Pavement ‘D.E (1..7) MA ‘
|2.5.22.1  |Monitor Pavement Surface Condition M [Yes/NA |

= Example shows that User Need “Monitor Pavement
Surface Condition” is a mandatory User Need, if the

higher-layer user need (which is optional) has been
selected.

‘ U.S. Department of Transportation
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Presenter
Presentation Notes
Key Message:  This slide explains the relationship between higher level user needs and their dependent user needs. 






PRL — User Needs - Project
Requirements Relationship

Learning Objective #3

User Need ID [User Meed ‘FR ID Functional Requirement Conformance Emje;t Additional Project Reguirements
eguirement
2.5.2.1 . o . Yes/ Mo/
(Weather) Monitor Weather Conditions 0.2({1.%) NA
|

Support/Project Requirement

= Agency/Specifierto circle Yes, No, or NA to indicate the
agency’s user needs for the proposed implementation

Question: What is the Project Requirement value for a Mandatory

User Need?

Answer: A value of “Yes” (versus a value of “Yes/No” or “NA”)

@ RITA

U.S. Department of Transportation
Research and Innovative Technology Administration



Presenter
Presentation Notes
Key Message:  Slide explains the “Project Requirements” column of the PRL. For optional user needs, the user must decide whether this is a required (mandatory) need.

Ask the participants what value must be selected in order to indicate selected (mandatory) user need.






Exercise #2 — User Needs

= |ssue: DOT wants to deploy 3 ESS stations to supplement
weather data from TV and radio available at the TMC. Each
ESS is to include wind, temperature, surface, fog, and
subsurface sensors and to report data back to TMC.

= Has the DOT defined any user needs in the paragraph?

Yes, User Needs are to monitor and report back
temperature, wind, surface, visibility, and
subsurface readings



Presenter
Presentation Notes
Key Message:  These questions are intended to check whether the participants have understood the principles of mandatory versus optional user needs.
Instructor to read aloud the entire content of the slide. Tell students to write the answer into the chat window and then give them about 10 seconds to answer this question.


Exercise #2 — User Needs

= |ssue: DOT wants to deploy 3 ESS stations to
supplement weather data from TV and radio available at
the TMC. Each ESS is to include wind, temperature,
surface, fog, and subsurface sensors and to report data

back to TMC.
= List at least 2 User Needs that are applicable

2.5.2.1.2 — Monitor Winds

2.5.2.1.3 — Monitor Temperature

2.5.2.1.7 — Monitor Visibility

2.5.2.2.1 — Monitor Pavement Surface Condition
2.5.2.3 — Monitor Subsurface Conditions



Presenter
Presentation Notes
Key Message:  Another question regarding the same example project. Instructor to read aloud the question. Point participants to the User Needs table in the Supplemental Material (pages 4 and 5). 
Tell students to write the answer into the chat window and then give them about 30 seconds to answer.




Learning Objective #3

Importance of PRL — User Needs - FR
Relationship

e User Needs describe what features the device
needs to support and why

 Functional Requirements refine the user needs into
detailed, measurable specifications

 Withinthe PRL, the relationships between User
Needs and Functional Requirements are
standardized

 Promotes Interoperability



Presenter
Presentation Notes
Key Message:  Important for the participants to understand the relationship between user needs and functional requirements – the user needs defining the “why” and “what” of a user need and the functional requirements defining “how” the user needs are to be addressed in a deployment.
This is very important to ensure interoperability.



Learning Objective #3

PRL — User Needs - Functional

User Need |D |User Need |[FRID Functional Reguirement Conformance Eruje;t Additional Project Requirements
/ equirement
2.5.1.3 Monitor Power 0 Yes | No
I No /
35122 Retrieve Battery Status 0.6 (1.%) :iﬁ e
35123  [Retrieve Line Volts 06(1.)  |fes/Ne/

lonal Requirement Identifier (FR ID) —
ection Number of the Functional Requirement

= Functional Requirement (FR) - Title (description
of the functional requirement)



Presenter
Presentation Notes
Key Message:  Within the PRL this user need – functional requirement relationship is shown via the functional requirements ID and the Functional Requirements description column organized right underneath the user needs that these functional requirements address.

Figure shows another capture from the PRL table with arrows pointing at the Functional Requirement (FR) identification column and at the Functional Requirement column which contains the description of the requirement. 


Learning Objective #3

PRL — User Needs - FR Relationship
(Cont.)

* Requirements associated with a User Need are
found under that User Need

= Each user need will have at least one requirement
associated with it

= Each requirement in the standard is associated
with at least 1 user need

= Result: the standard has no unnecessary
requirement, and all user needs are satisfied by at
least one requirement

‘ U.S. Department of Transportation
’ Research and Innovative Technology Adminisiration


Presenter
Presentation Notes
Key Message:  Further explanations for the user need – functional requirements relationship. It is important that “each user need will have at least 1 functional requirement” AND “each requirement in the standard is associated with at least 1 user need,” which will ensure that there is no user need without associated requirement as well as that there are no requirements that do not address at least one user need.



Learning Objective #3

Using the PRL

; . Project - ) .
User Need |D |User Need |FRID Functional Requirement Conformance Rec{uirement Additional Project Requirements
2.4 Architectural Needs M Yes
2.4.1 Generic Architectural Needs M Yes (See F.1.1)
2.5 Features M Yes
2.5.1 ESS Manager Features M Yes
2.5.1.1 Generic Features M Yeas (See F.1.2)
2.5.1.2 Monitor Door Status 0 Yes / No
3.51.21 Retrieve ESS Door Status  |M Yes [ NA
2.5.1.3 Manitor Power 0 Yes [ No
35122 Retrieve Battery Status 0.6 (1..%) :iﬁ fNof
35123 Retrieve Line Volts 0.6 (1.%) :e; fNo/
2.5.1.4 Maonitor Mabile Station Data Mabile:M Yes [ NA
35131 Retrieve Mobile ESS M Yes [ NA
Movement
Retrieve Compressed .
35.13.3 Mobile Station Data M Yes/NA

* Predicate - <predicate>: the user need applies only
If a condition or feature is supported

= “Mobile:<x>": means that the User Need is only applicable if
the ESS is mobile/portable

= “Mobile: M”: means that the User Need is mandatory if the
ESS is mobile/portable STANDARDS

‘ U.S. Department of Transportation
‘ Research and Innovative Technology Administration


Presenter
Presentation Notes
Key Message: Slide explains the concept of predicate user needs. Previously, we had a slide that showed the “Mobile:x, M” and this “Mobile:M” statement. This means that the associated user need is never applicable to mobile ESS units, while in the example shown it means this user need is mandatory for every mobile ESS device claiming conformance to the 1204 v03 standard.




Learning Objective #3

PRL — Functional Requirements (FR)
(Cont.)

= Mandatory vs. Optional

. A “mandatory” requirement is only mandatory if an
associated user need is selected

- If an optional User Need is not selected, its associated
requirements are not necessary, unless they are required
by another user need selection

= Additional Project Requirements column

. Used to enter additional notes and requirements
. Used to provide further details about the implementation

‘ of Transportation
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Presenter
Presentation Notes
Key Message:  This slide starts to explain the next module dealing with functional requirements addressed by the 1204 ESS standard. Point out that each of the functional requirements in the PRL have their own “Conformance” column. The value of this Conformance column is dependent on the value of the user need columns. 
For example, if a user need is optional and has not been selected it does not matter whether the requirement is mandatory, it will not be necessary to support as the user need is not required.

The last column of the PRL table is for entering additional project specific requirements. Some of the rows have predefined content requesting the user to add desired values but only in case the user need and resulting requirement are actually required.






Activity-Selecting User Needs

Assume you are procuring a stationary ESS system that
monitors the conditions of the roadway pavement.
Which user need is mandatory for this RFP?

°|\/|0n itOI‘ DOOI’ Statu S |2.5.1 ESS Manager Features |I'|.-'I Yes
. |2.5.1.1 Generic Featurss | Yes
An swer. N 0 |25.12 Menitor Door Status lo Yes / No
Monitor Pavement Surface Condition
Answer: Yes fﬁ-ﬁaféi. enyy [Mlonior Pavement o2(1.7)  |Ye3/Ne/
. ] 2_.5.2.2.1 Manitor Pavement Surface Condition |M Yes | NA
Monitor Subsurface Conditions
An Swe r N O fsigsi face) Moenitor Subsurface Conditions ‘D.E (1..%) ;is ey
*Retrieve the Device Identity
. |F.1.2 Generic Features |I'-.-'I Yes
An Swer. Ye S |F.1 2.1 Retrieve the Device Identity IM Yes

‘ U.S. Department of Transportation
‘ Research and Innovative Technology Adminisiration


Presenter
Presentation Notes
Key Message:  These questions are intended to check whether the participants have understood the principles of mandatory versus optional user needs.
Instructor to read aloud the entire contents of the slide and to repeat the question again at the end. Give the participants about 20 seconds to answer these questions via a poll.




Learning Objective #3

PRL — Functional Requirements (FR)

* Functional Requirements will be covered in the
next module

= Module 15 - A313b: Specifying Requirements for
ESS Systems Based on NTCIP 1204 v03 Standard



Presenter
Presentation Notes
Key Message:  Now that we have covered the user needs and how to address them via the PRL, I believe all of you want to know how to select the functional requirements and learn what to consider when doing so. However, this will be covered in the next module (Module 15 – A313b ). 

But we are not quite at the end of this module yet. Our next learning objective is about the Integration of the PRL into the overall ESS Specifications, which is the topic of the next few slides.



Learning Objective #4

Integration-PRL into ESS Specification

From a vendor’s perspective

. Even if a user need and resulting requirement(s) is not
mandatory a vendor may optionally fulfill the user need
and provide the feature

. Vendors can provide a PRL for their standard products to
show what user needs they support

‘ U Depd tment o Lation
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Presenter
Presentation Notes
Key Message:  From a vendor’s point of view, what does this mean – integrating an NTCIP standard in general, and the ESS standard specifically, into a spec?
One may/can integrate a feature (user need) into a device or system even if it is not mandatory either via the standard or even via a specification.
A vendor can provide a Protocol Requirements List (PRL) – more about this later – for their products to demonstrate what is supported in those products



Learning Objective #4

Integration: PRL into ESS Specification

From an agency’s perspective

= A completed PRL must become part of the overall
specification

= Completed PRL indicates the requirements for the
communications interface, and, by extension, the user

needs (and functional requirements) that the ESS must
support



Presenter
Presentation Notes
Key Message:  From an agency’s point of view, the integration of the ESS standard into their ESS specifications means it becomes part of the specs. However, remember that any NTCIP standard addresses the communications interface – it does imply some functionality – but it does not address the hardware, environmental, or performance user needs.



Learning Objective #4

Integration: PRL into ESS Specification

Contract Documents

Product Specifications

Communication
Interface

Software
Specifications

Hardware
Specifications

eFunctional Reqts.

ePerformance Reqts.

eStructural Reqts.
eMechanical Reqts.

eFunctional Reqts.

ePerformance Reqts.

Specifications
eFunctional Reqts.
ePerformance Reqts.
eProtocol Reqts.

eElectrical Reqts.
eEnvironmental
Reqts.

A completed PRL is part of the overall specification,
In addition to the hardware and software
specifications

‘ of Transportation
Resean hndnm\rahu Technology Administra


Presenter
Presentation Notes
Key Message:  The completed PRL becomes part of the overall ESS specification and the contract documents. The contract documents contain the terms and conditions, prequalification requirements, etc., as well as the Product Specifications (or scope of work). The scope of work includes hardware specs, software specs (if any), and the communications interface specifications.



Integration: PRL into ESS Specification

* The completed PRL has to be consistent with the
hardware specification.

* The completed PRL shows the intent. Interested
vendors can view the PRL and understand the intent
of the requirements.



Presenter
Presentation Notes
Key Message:  it needs to be understood that the user needs (and the functional requirements, which are the topic of the next module) are not stand-alone items. 
They have a tight relationship with the desired functionality of the overall device to be acquired. For example, if the User Need to monitor the subsurface temperature is desired then the hardware requirements for the sensor assembly must include a subsurface temperature sensor and vice versa.



Integration: PRL into ESS Specification

= Conformance:

= Meets a specified standard

= To claim “conformance" to NTCIP 1204 v03, the vendor shall
minimally satisfy the mandatory requirements without violating
any rules

» Vendors that provide additional features beyond the completed

PRL are still conformant

= Compliance
= Meets a specification (e.g., for a specific project)



Presenter
Presentation Notes
Key Message:  Discuss what is conformance and how it compares to compliance.

Note that the provision of additional features must conform with the requirements of NTCIP 1204 v03 and its normative references. For example, if the vendor provides the functions associated with the “Monitoring Pavement Conditions,” he must implement them using the Mandatory objects defined in the standard in order to be conformant.





Poll- Conformance

= Can an implementation that monitors wind speed but not air
temperature be conformant with the standard?

Yes - NTCIP 1204 does not require an ESS to
monitor every environmental parameter.



Presenter
Presentation Notes
Key Message:  Instructor to read and add a couple of explanations to each questions. Ask the students to enter their answers via a poll

The answers will appear after about 1 minute after the question appears giving the audience some time to look at the supplemental material to determine the answer.


Poll — Conformance

= An ESS has a gate to close the roadway based on detected
roadway surface conditions - Is that conformant with the

standard?

Potentially — the standard neither defines nor
prohibits a gate closure function. The device
conforms as long as it properly implements the
standardized features and does not violate any rules

for adding functionality.



Presenter
Presentation Notes
The answers will appear after about 1 minute after the question appears giving the audience some time to look at the supplemental material to determine the answer.


Poll — Conformance

= Would an implementation that does not support the ESS device
ID be conformant with NTCIP 1204 v03?

No — every ESS must support the identification of the
device



Presenter
Presentation Notes
The answers will appear after about 1 minute after the question appears giving the audience some time to look at the supplemental material to determine the answer.


Learning Objective #4

Backwards Compatibility

= NTCIP 1204 v03 is backwards compatible

= NTCIP 1204 v01 and also v02 define approaches to
certain functions differently than those in vO3, which
have proven to be ambiguous or otherwise not
effective

= Deployments using vO1 or vO2 are not wrong

= NTCIP 1204 v03 allows to select user needs to
require backwards compatibility with vO1 and/or v02

‘ U.S. Department of Transportation
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Presenter
Presentation Notes
Key messages:  
NTCIP 1204 v03 is backwards compatible with previous versions. 

Implementations having used v01 or v02 are still conformant with the standard. Example: a new ESS field device might need to be purchased to be compliant with an existing ESS central system that conforms with NTCIP 1204 v02. 




Summary - NTCIP 1204 v3

* [ncludes the Systems Engineering Process (Learning
Objective #1)
= User Needs
=  Functional Requirements
=  Protocol Requirements List (PRL)
= Dialogs
=  Object Definitions — Data Elements
» Requirements Traceability Matrix (RTM)
» Test Procedures

* [ncludes test procedures
» Addresses Backwards Compatibility



Presenter
Presentation Notes
Key Message:  Summary slide 1 of 3. instructor to read each item.

Recall Learning Objectives:
Understand the structure of the standard




Summary — Contained Features

= QOperational needs supported include (Learning
Objective #2):
= ESS Manager Features
- Generic Features, Monitor Door Status, Monitor Power,
Monitor Mobile Station Data

= Sensor Manager Features

- Monitor weather conditions, monitor pavement, monitor
subsurface conditions, monitor human readings, monitor
water levels, monitor air quality and biohazards, monitor
mobile weather profile

= Pavement Treatment System Manager Features

- Manage stationary spray system, manage mobile spray
system

‘ of Transportation
Resean hndnm\rahu Technology Administra


Presenter
Presentation Notes
Key Message:  Summary slide 2 of 3. Instructor to read each item.

Recall Learning Objectives:
Identify specific ESS operational needs 



Summary - PRL Issues

= The PRL (Learning Objective #3 and #4):
» Links the user needs with the requirements
= Allows specifiers to select their user needs and requirements
= Strongly advised to make part of a ESS specification



Presenter
Presentation Notes
Key Message:  Summary slide 3 of 3. Instructor to read each item.

Recall Learning Objectives:
Use the Protocol Requirements List (PRL) to select the user needs and link to requirements
Explain how the PRL fits into an ESS specification



What Did We Learn Today?

1) NTCIP 1204 v03 defines the concept of operations and
user needs for environmental sensor stations

2) NTCIP 1204 v03 follows the SEP approach

3) There are three categories of operational needs:
1) ESS Manager
2) Sensor Manager

3) PTS Manager

4) A Protocol Requirements List (PRL)is used to
link the user needs to the functional requirements

5) A completed PRL should be integrated into the
specifications as part of the PS&E package ., ,,,,...

‘ U.S. Department of Transportation
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Presenter
Presentation Notes
Recap the main points/what was covered in the Webinar.

Instructor should click through each point. 


Resources

= NTCIP 1204 v3.08r2, Object Definitions for
Environmental Sensor Stations — www.ntcip.org

. NTCIP 9001 vO4 — The NTCIP Guide —
WWW. NLCIP.orQg

= |EEE 1362 - IEEE Guide for Information
Technology and System Definition Concept of
Operations (ConOps) Document



Presenter
Presentation Notes
Key Message:  Specific resources pertaining to ESS


http://www.ntcip.org/
http://www.ntcip.org/

Next Steps

* Module A313b — Specifying Requirements for ESS
Based on NTCIP 1204 v03 Standard
= Reviews the requirements supported by the standard

» Shows the relationship between the requirements and the
design that satisfies those requirements

= Shows how to select and refine requirements using the PRL



Presenter
Presentation Notes
Key Message:  Next steps including pointing to the next module.



QUESTIONS ?

‘ U.S. Department of Transportation
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