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Purpose

This participant supplement provides additional information for the Professional Capacity
Building (PCB) Module A313b — Specifying Requirements for ESS Systems Based on NTICP 1204
v03 Standard.

The focus of this module is to assist technical staff in specifying clear requirements from the list
of requirements that exist in NTCIP 1204 v03 ESS and in meeting identified user needs. This
module will continue to provide participants with information on how to identify the
appropriate use of the NTCIP 1204 standard and acquire an ESS system based on what the user
is seeking to accomplish as identified by tracing the user needs to the requirements with support
from tools and resources such as a Requirements Traceability Matrix (RTM) and Protocol
Requirements List (PRL) in following a systems engineering process (SEP). The module will review
the pros and cons of selecting requirements not covered by the standard and the need to avoid
an orphaned user need or requirement for their system.

This module also helps the user understand the scope of the ESS standard and its versions in
continuation with the previous module, A313a. This module is to be placed in the context of the
SE process as well as in the acquisition curriculum path with 1101, A101, A102, A201, and A313a
being the prerequisites. This completes the acquisition life cycle leading to the user being able to
write specifications. The logical next step for the participant is to consider modules in the testing
life cycle, which are T101, T201, and T202, which lead up to the module T313: Applying Your Test
Plan to the NTCIP 1204 v03 ESS Standard and other testing modules still to be developed.
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NTCIP 1204 History

¢ NTCIP v01 was published in 1998

0 Version 01 did not follow the Systems Engineering Process (SEP) but contained
data definitions, conformance table, and other design details

O NTCIP 1204 Amendment 1 was approved in 2001
O Responded to questions from actual implementations
e NTCIP 1204 v02 was developed between 2001 and 2006

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

0 Defined single design for each requirement, which supports interoperability
e NTCIP 1204 v02 accepted in 2007
* NTCIP 1204 v03

0 Adds test procedures

0 Updates systems engineering process (SEP)

0 Corrected, clarified, added and removed certain data elements/objects

* NTCIP 1204 v03 accepted in 2009

NTCIP 1204 v03 — Table of Contents

Section 1 General

Section 2 Concept of Operations

Section 3 Functional Requirements

Section 4 Dialogs

Section 5 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
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Curriculum Path — Showing Prerequisites to A313b (Requirements)
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NTCIP 1204 v03 - Table of Contents (Requirements section only)
The following is a copy of the table of contents for Sections 3 and 4 of NTCIP 1204 v3 provided as
an overview, with particular emphasis on Sections 3.4, 3.5, and 3.6, which are shown with four-
level heading contents. Sections 3 and 4 are the sections for the functional requirements and
the dialogs, with the emphasized subsections showing the headings for the architectural
requirements, data exchange requirements, and the supplemental requirements supported by
the standard.
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NTCIP 1204 v03 - Protocol Requirements List (PRL)

User Need ID vl FR ID Functional Requirement |Conformance Prolept Additional Project Requirements
Need Requirement
2.4 Architectural Needs M Yes
241 Generic Architectural Needs M Yes (See F.1.1)
25 Features M Yes
251 ESS Manager Features M Yes
2511 Generic Features M Yes (See F.1.2)
2512 Monitor Door Status O Yes / No
35121 Retrieve ESS Door Status |M Yes / NA
2513 Monitor Power O Yes / No
3.5.1.2.2 Retrieve Battery Status  |0.6 (1..*) Yes /No/NA
3.5.1.23 Retrieve Line Volts 0.6 (1..%) Yes /No/NA
2514 Monitor Mobile Station Data Mobile:M Yes / NA
35131 Retrieve Mobile ESS M ves / NA
Movement
Retrieve Compressed
35.1.33 Mobile Station Data M ves/NA
252 Sensor Manager Features 0.1(1..%) Yes / No
2521 . o "
(Weather) Monitor Weather Conditions 0.2 (1..%) Yes / No/ NA
25211 . .
Monitor Atmospheric Pressure 0.3 (1..%) Yes / No/ NA
(Pressure)
352391 Retrieve Atmospheric M Yes / NA
Pressure
Required Number of
) The ESS shall support at least
3.6.1 étmosphenc Pressure M Yes / NA atmospheric pressure sensors.
ensors
25212 . ) N
(Wind) Monitor Winds 0.3 (1..%) Yes / No/ NA
3.5.2.3.2.2 |Retrieve Wind Data M Yes / NA
3.6.2 Required Number of Wind M ves / NA The ESS shall support at least
Sensors wind sensors.
e o) Monitor Temperature 0.3(1..%) Yes / No/NA
(Temperature)
3.5.2.3.2.3 |Retrieve Temperature M Yes / NA
Retrieve Daily Minimum
3.5.2.3.2.4 |and Maximum M Yes / NA
Temperature
363 Required Number of M ves / NA The ESS shall support at least
Temperature Sensors temperature sensors (1..255).
25214 Monitor Humidity 0.3 (1..%) Yes/ No/NA
3.5.2.3.2.5 |Retrieve Humidity M Yes / NA
364 Requ_lr_ed Number of M ves / NA The ESS shall support at least
Humidity Sensors humidity sensors.
25215 Monitor Precipitation 0.3 (1..%) Yes / No/ NA
352326.1 Retrieve Precipitation M Yes / NA
Presence
3.5.2.3.2.6.2 Retrieve Precipitation o Yes / No / NA
Rates
3523263 Retrieve Precipitation o Yes / No / NA

Totals
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User Need ID LE0s FR ID Functional Requirement |Conformance PrOJept Additional Project Requirements
Need Requirement
3.5.23.5.2 Retrleye Precipitation M Yes / NA
Situation
365 Reql_ur_ed _Number of M ves / NA The E_SS_shaII support at least
Precipitation Sensors precipitation sensors.
25.2.1.6 Monitor Solar Radiation 0.3 (1..%) Yes/No/NA
3.5.2.3.2.7 |Retrieve Solar Radiation (M Yes / NA
366 Rqulr_ed Number of Solar M ves / NA The ESS_ shall support at least
Radiation Sensors solar radiation sensors.
25217 Monitor Visibility 0.3(1..%) Yes / No / NA
3.5.2.3.2.8 [Retrieve Visibility M Yes / NA
36.7 R_equ_|_red Number of M Yes / NA Thg ESS shall support at least
Visibility Sensors visibility sensors.
25.2.1.8 View Weather Image (@) Yes / No/ NA
35219 Configure Snapshot M Yes / NA
Camera
Upon ESS delivery the FTP username
. shall be . Upon ESS
3.5.2.3.8 Retrieve Snapshot M Yes / NA delivery,—the FTP password shall be
35239 Retrieve Snapshot' M Yes / NA
Camera Configuration
35241 Capture Snapshot Image (M Yes / NA
3.5.24.2 Delete Snapshot M Yes / NA
3.5.243 Copy Snapshot M Yes / NA
Required Number of The ESS shall support at least
36.20 Snapshot Cameras M ves/NA snapshot cameras (1..255).
36.23 Support Camera Number |, Yes /No/ NA
in Filename
3.6.24 Support Sequence o Yes / No / NA
Number in Filename
3.6.25 Support Date in Filename (O Yes /No/NA
3.6.26 Support Time in Filename (O Yes /No/NA
3.6.27 Support Long Filenames [O Yes /No/NA
2 Monitor Pavement 0.2 (1..%) Yes / No/NA
(Pavement)
25221 Monitor Pavement Surface Condition M Yes / NA
35216 Configure Pavement M Yes / NA
Sensor
Retrieve Pavement
352331 Surface Condition M ves/NA
352334 |RetieveAdacentSnow |, Yes /No / NA
Depth
3.5.23.35 Retrieve Roadway Snow o Yes / No / NA
Depth
352336 |ReUieveRoadwaylce o Yes / No / NA
Thickness
368 Required Number of M ves / NA The ESS shall support at least
Pavement Sensors pavement sensors (1..255).
ZEZ2E Monitor Icing Conditions (0] Yes / No / NA
(Icing)
3.5.2.1.8 Conf|gure Pa;swe Ice Passive:M Yes / NA
Detection Logic
Retrieve Icing .o
3.5.2.3.3.2 Conditions—Active Active:M Yes / NA
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User Need ID LE0s FR ID Functional Requirement |Conformance PrOJept Additional Project Requirements
Need Requirement
3.5.2.333 Ret”‘r“(e Icing . Passive:M Yes / NA
Conditions—Passive
3.6.9 Active Pavement .
(Active) Treatment Sensors Icing:0.5 (1..2) Yes/No/NA
3.6.10 Passive Pavement .
(Passive) |Treatment Sensors Icing:0.5 (1..2) Yes/No/NA
25223 View Pavement Image (0] Yes / No / NA
35219 Configure Snapshot M Yes / NA
Camera
Upon ESS delivery the FTP username
. shall be . Upon ESS
3.5.2.3.8 Retrieve Snapshot M Yes / NA delivery,—the FTP password shall be
35239 Retrieve Snapshot. M Yes / NA
Camera Configuration
3.5.24.1 Capture Snapshot Image (M Yes / NA
3.5.24.2 Delete Snapshot M Yes / NA
3.5.2.4.3 Copy Snapshot M Yes / NA
Required Number of The ESS shall support at least
36.20 Snapshot Cameras M ves/NA snapshot cameras (1..255).
3.6.23 Support Camera Number | Yes / No / NA
in Filename
3.6.24 Support Sequence o Yes / No / NA
Number in Filename
3.6.25 Support Date in Filename (O Yes /No/NA
3.6.26 Support Time in Filename (O Yes /No/NA
3.6.27 Support Long Filenames [O Yes /No/NA
Eisiis Monitor Subsurface Conditions 0.2(1.%) Yes / No/NA
(Subsurface)
3.5.2.1.7 Configure Subsurface Subsurface:M Yes / NA
Sensor
Retrieve Basic
352341 Subsurface Conditions M ves/NA
352342 |Relreve Subsuriace o Yes / No / NA
Moisture
Required Number of The ESS shall support at least
36.11 Subsurface Sensors M ves/NA subsurface sensors (1..255).
2524 Monitor Human Readings 0.2 (1..%) Yes / No/ NA
3.5.2.3.5.1 |Retrieve Wind Situation |M Yes / NA
3.5.23.5.2 Retrleye Precipitation M Yes / NA
Situation
3.5.2.3.5.3 |Retrieve Cloud Situation (M Yes / NA
352354 |Retrieve Visibility M Yes / NA
Situation
3.5.2.3.5.5 |Retrieve Ground State O Yes /No/NA
3.5.2.3.5.6 |Retrieve Pavement State (O Yes /No/NA
2525 Monitor Water Level 0.2 (1..%) Yes/ No/NA
3.5.2.3.7 Retrieve Water Level M Yes / NA
Required Number of The ESS shall support at least
3622 Water Level Sensors M ves/NA water level sensors (1..255).
2.5.2.6 (Air) |Monitor Air Quality and Biohazards 0.2 (1..%) Yes / No / NA
3.5.2.3.6.1 |Retrieve Carbon .
(CO) Monoxide Reading 0.4(1.7) Yes/No/NA
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User Need ID LE0s FR ID Functional Requirement |Conformance PrOJept Additional Project Requirements
Need Requirement
3.5.2.3.6.2 [Retrieve Carbon Dioxide .
(CO2) Reading 0.4 (1.%) Yes /No/NA
3.5.2.3.6.3 |Retrieve Nitrous Oxide .
(N20) Reading 0.4 (1.%) Yes /No/NA
3.5.2.3.6.4 |Retrieve Nitrogen Dioxide .
(NO2) Reading 0.4 (1.% Yes /No/NA
3.5.2.3.6.5 [|Retrieve Sulfur Dioxide .
(SO2) Reading 0.4 (1.%) Yes /No/NA
352366 Retrieve Ozone Reading |0.4 (1..%) Yes /No/NA
(G3)
3.5.2.3.6.7 |Retrieve Small Particulate .
(PM10) Matter Reading 0.4 (1.7 Yes/No/NA
Required Number of
: . The ESS shall support at least
3.6.13 gg;t;%?sMonomde CO:M Yes / NA carbon monoxide sensors.
Required Number of . The ESS shall support at least
36.14 Carbon Dioxide Sensors cozMm ves/NA carbon dioxide sensors.
Required Number of . The ESS shall support at least
36.15 Nitrous Oxide Sensors N2OM Yes/NA nitrous oxide sensors.
3616 Required Number of NO2:M ves / NA The ESS shall support at least
e Nitrogen Dioxide Sensors ’ nitrogen dioxide sensors.
Required Number of . The ESS shall support at least
36.17 Sulfur Dioxide Sensors SozM ves/NA sulfur dioxide sensors.
36.18 Required Number of 03:M Yes / NA The ESS shall support at least
- Ozone Sensors ' 0zone sensors.
Required Number of
36.19 Small Particulate Matter [PM10:M Yes / NA The ESS shall support atleast __
Sensors small particulate matter sensors.
2527 Monitor Mobile Weather Profile Yes / No / NA
Retrieve Weather Profile
35231 with Mobile Sources ves/NA
Retrieve Current
F.2.1.2.1 Configuration of Logging (M Yes / NA
Service
F2122 |Configure Logging M Yes / NA
Service
F.2.1.2.3 Retrieve Logged Data M Yes / NA
F.2.124 Clear Log M Yes / NA
F2125 Retrieve Ca}pabllltle_s of M Yes / NA
Event Logging Service
F2126 Retrieve Total Number of M Yes / NA
Logged Events
253 Pavement Treatment System Manager Features |O.1 (1..*) Yes / No/ NA
2531 Manage Stationary Spray System Mobile:X; M Yes / No / NA
Retrieve Stationary
35311 Pavement Treatment M Yes / NA
Configuration
Configure Stationary
3.5.3.1.2 Pavement Treatment M Yes / NA
System
Retrieve Pavement
35321 Treatment Status M ves/NA
353.4.1 a%t dF;TS Operational M Yes / NA
35342 Manually Activate PTS M vYes / NA

Sprayer
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User Need ID LE0s FR ID Functional Requirement |Conformance PrOJept Additional Project Requirements
Need Requirement
Required Number of
3.6.12 Pavement Treatment M Yes / NA The ESS shall supportat least___
Products pavement treatment products (1..255).
25.3.2 Manage Mobile Spray System Mobile: M Yes/No/NA
Retrieve Mobile
3.5.3.1.3 Pavement Treatment M Yes / NA
Configuration
Configure Mobile
35314 Pavement Treatment O Yes /No/NA
System
2.6 Backwards Compatibility Needs (0] Yes / No
2.6.1 Backwards Compatibility with Version 1 (@) Yes/ No/NA
3541 Version 1 Wind Sensor o Yes / No / NA
Meta Data
3542 Version 1 Average Wind o Yes / No / NA
Sensor Data
3543 version 1 Spot Wind o Yes /No / NA
Sensor Data
3544 Version 1 Wind Gust Data |O Yes /No/NA
3.5.45 Version 1 Wind Situation |O Yes/No/NA
3.5.4.6 Version 1 Water Depth O Yes /No/NA
3.5.4.7 Version 1 Solar Radiation |O Yes/No/NA
3548 Version 1 Surface Water o ves / No / NA
Depth
35.4.9 version 1 Surface 0 Yes / No / NA
Conductivity
2.6.2 Backwards Compatibility with Version 2 (0] Yes / No
3.54.10 Version 2 Station Meta o vYes / NA
Data Block
3.54.11 Version 2 Weather Block |O Yes / No/ NA
35412  |Version2Pavement ) Yes /No / NA
Block
F.1.1 Generic Architectural Needs M Yes
F.1.1.1 (ESS) |Provide Live Data M Yes
F.21.1.1 Retrieve Data M Yes
F.2.1.1.2 Deliver Data M Yes
F.2.1.1.3 Explore Data M Yes
Maximum Response Time The Maximum Response Time for all
3.6.21 M Yes o
for Requests requests shall be ___ milliseconds.
e Provide Compressed Data Mobile:M; O Yes / No
(Compressed)
Retrieve Compressed
35112 Station Metadata M ves
3.5.2.3.29 Retrieve Compressed Weather:M Yes / NA
Weather Data
Retrieve Compressed .
3.5.2.3.3.7 Pavement Condition Data Pavement:M Yes / NA
Retrieve Compressed
3.5.2.3.4.3 |[Subsurface Condition Subsurface:M Yes / NA
Data
Retrieve Compressed Air | ,. .
3.5.2.3.6.8 Quality Data AirM Yes / NA
Maximum Response Time The Maximum Response Time for all
3.6.21 M Yes o
for Requests requests shall be ___ milliseconds.
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User Need ID LE0s FR ID Functional Requirement |Conformance PrOJept Additional Project Requirements
Need Requirement
F.1.1.3 Provide Off-line Log Data Mobile:M ; O Yes / No
Retrieve Current
F.2.1.2.1 Configuration of Logging (M Yes / NA
Service
F2122 |Configure Logging M Yes / NA
Service
F.2.1.2.3 Retrieve Logged Data M Yes / NA
F.2.124 Clear Log M Yes / NA
F2125 Retrieve Ca}pabllltle_s of M Yes / NA
Event Logging Service
F2126 Retrieve Total Number of M Yes / NA
Logged Events
F.2.2.1.5.1 [SetTime M Yes / NA
F.2.2.1.5.2 [Retrieve Current Time M Yes / NA
Maximum Response Time The Maximum Response Time for all
3.6.21 M Yes o
for Requests requests shall be ___ milliseconds.
Supplemental
F.2.3.1f Requirements for Event |M Yes / NA
Monitoring
F.1.2 Generic Features M Yes
F.1.21 Retrieve the Device ldentity M Yes
35111 |Reweve ESS M Yes
Characteristics
3.5.1.1.3 Configure ESS Manager (M Yes
35211 Retrieve Atmospherlc Pressure:M Yes / NA
Pressure Height
Retrieve Meta-Data for _—
3.5.21.2 Each Wind Sensor Wind:M Yes / NA
Retrieve Temperature .
3.5.2.1.3 Sensor Meta-Data Temperature:M  |Yes / NA
35214 Retrieve Pavement Pavement:M Yes / NA
Sensor Meta-Data
3.5.215 Retrieve Subsurface Subsurface:M Yes / NA
Sensor Meta-Data
F221.1 Retrieve Device _ Yes
Component Information
Retrieve Device
F2212 Configuration Identifier M Yes
Retrieve Supported
F.2.2.1.3 Standards M Yes
F.2.21.4 Retrieve System Name M Yes
F.1.2.2 Control External Devices O Yes / No
F2216 Retrleve' External Port M Yes / NA
Information
F2217 |Configure Port M Yes / NA
Information
F2291 Mon_ltor Status of External M Yes / NA
Device
F.224.1 Control External Device (M Yes / NA
F232 Required Number of Yes / NA The ESS shall support at least

Auxiliary Ports

binary analog output ports (1..255).
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NTCIP 1204 v03 - Protocol Requirements List (PRL) — Supplemental Table

Supplemental
Requirement ID

Supplemental Requirement

Conformance

Project
Requirement

Additional Project Requirements

F.2.3

Generic Supplemental Requirements

F.2.3.1 Supplemental Requirements for Event Monitoring (M Yes / NA

F.2.31.1 Record and Timestamp Events M Yes / NA

F.2.3.1.2 Support a Number of Event Classes M Yes / NA Lr;zsiis(ls.hza;;upport atleast___ event
F.2.3.1.3 Support a Number of Event Types to Monitor M Yes / NA :;r;isE(SlSZSQSa)" supportatleast___ event
F.2.3.1.4 Support Monitoring of Event Types M Yes / NA

F.2.3.1.4.1 Support On-Change Events M Yes / NA

F.2.3.1.4.2 Support Greater Than Events M Yes / NA

F.2.3.1.4.3 Support Less Than Events M Yes / NA

F.2.3.1.44 Support Hysteresis Events M Yes / NA

F.2.3.1.45 Support Periodic Events M Yes / NA

F.2.3.1.4.6 Support Bit-flag Events M Yes / NA

F.2.3.1.5 Support Event Monitoring on Any Data M Yes / NA

F.2.3.1.6 Support a Number of Events to Store in Log M Yes / NA The ESS shall support storing at least__

events in the log (1..65535).
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Glossary

Term

Definition

Agency Specification

A document that has been prepared by an agency to
define requirements for a subject item or process when
procured by the agency.

Binary Universal Form for the
Representation of
Meteorological Data (BUFR)

A definition for a binary data format maintained by the
World Meteorological Organization (WMO). BUFR was
designed to be portable, compact, and universal. Any
kind of data can be represented, along with its specific
spatial/temporal context and any other associated
metadata. In the WMO terminology, BUFR belongs to
the category of table-driven code forms, where the
meaning of data elements is determined by referring to
a set of tables that are kept and maintained separately
from the message itself.

Compliance

A condition that exists when an item meets all of the
requirements of an agency specification.

Concept of Operations

A document that describes the purpose for a system
project, including a description of the current and
proposed system, as well as key user needs that the new
system is required to address.

Conformance

A condition that exists when an item meets all of the
mandatory requirements as defined by a standard. It can
be measured on the standard as a whole, which means
that it meets all mandatory (and applicable conditional)
requirements of the standard or on a feature level (i.e.,
it conforms to feature X as defined in section X.X.X),
which means that it meets all mandatory (and applicable
conditional) requirements of the feature.

Dialogs

A sequence of information or message exchanges.

Download

To download means to receive data to a local system
from a remote system or to initiate such a data transfer.
Examples of a remote system from which a download
might be performed include a Web server, FTP server, e-
mail server, or other similar systems. A download can
mean either any file that is offered for downloading or
that has been downloaded, or the process of receiving
such a file.

Environmental Sensor Systems
(ESS) — same as RWIS
NOTE—The acronym ESS may
also be used as a plural.

A location that includes a remote processor unit (RPU)
connected to one or more sensors for the collection of
environmental or meteorological data. It may also
include a pavement treatment system (PTS).
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Informative

Information that identifies a document, introduces its
content, and explains its background, its development
and its relationship with other documents; or
information that provides additional information
intended to assist the understanding or use of the
document (see normative).

Interchangeability

A condition that exists when two or more items possess
such functional and physical characteristics as to be
equivalent in performance and durability and are
capable of being exchanged one for the other without
alteration of the items themselves, or adjoining items,
except for adjustment, and without selection for fit and
performance.

Interoperability

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

Normative

Information that describes the scope of the document
and that set out provisions (ISO). Normative elements
are considered to be a prescriptive part of the standard
(see informative).

Protocol Requirements List
(PRL)

A table mapping user needs with their associated
requirements. This table allows procurement personnel
to specify the desired features of an ESS or it could be
used by a manufacturer to document the features
supported by their implementation.

Requirement

A condition or capability needed by a user to solve a
problem or achieve an objective.

Remote Processor Unit (RPU)

A field processor that collects data from sensors and can
communicate the collected data to other computers; the
processor may also process the collected data and/or
control equipment.

Requirements Traceability
Matrix (RTM)

A table that links the requirements to the corresponding
dialogs and objects.

Road/Weather Information
System (RWIS) — same as ESS

The collection of RPUs and sensors connected to a
central system for analysis and use by maintenance
personnel and transportation system managers.

Sensor

A device that is capable of detecting a condition and
reporting the result to an RPU.

Specification

A document that references a standard either to define
the capabilities of a component (e.g., a specification
sheet) or to define the required capabilities of a
component being procured (e.g., a procurement
specification).

Systems Engineering

An interdisciplinary approach and means to enable the
realization of successful systems. (INCOSE)
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