WELCOME

Intelligent Transportation Systems
Joint Program Office



Rt 1 avnl evwmsithe Tochoindogy Aalmeirti ation

Wel C O m e ';! RITA L%, Doparimert of rmperttion

B o= e i i
What's New

leligerty 08, 22173
%y T3 Y

mo fAALAS

ERSg Fabraney 10 BTH

T3 Webinars

| Pree TH Ien J ..-[_,‘
Tha ITS FCH Program iu pliases 10 ofer TREE peiming o | TH mmmcess
LR Pl U dreoin b b forelid S o o | il L T Tk 1T 8
hpvicme wtd e art Slecte
-T T E [| Fraa ETT Triirecy’ dotsires Vi

H Lnging B3 aniteinci ewia I: e
1 'Wewo-taced vl Ehended woom al phawma of e ITH
T Progwcs Hleoptis Senl v

Ken Leonard, Director | .7 et | SRR
Wil | 4 et L h‘i_‘

ITS Joint Program Office I =
Ken.Leonard@dot.gov R : T e e

www.pcb.its.dot.gov

‘ U.S. Department of Transportati
v' Research and Innovative Technology Adminisiration







A315b:
Understanding Requirements
for Actuated Traffic Signal Controllers (ASC)
Based on NTCIP 1202 Standard
Part 1 of 2




Instructor

Kenneth L. Vaughn, P.E.
President

Trevilon LLC

Magnolia, TX, USA




Target Audience

» Traffic management and engineering staff

= TMC/operations staff

» Traffic signal maintenance staff

= System developers

* Private and public sector users including manufacturers




Recommended Prerequisite(s)

* 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

= A202: Identifying and Writing User Needs When ITS
Standards Do Not Have SEP Content




Recommended Prerequisites Continued

= A103: Introduction to ITS Standards Requirements
Development

= A203: Writing Requirements When ITS Standards Do Not
Have SEP Content

= C101: Introduction to the Communications Protocols and
Their Uses In ITS Applications

» A315a: Understanding User Needs for Actuated Traffic
Signal Controllers (ASC) Based on NTCIP 1202
Standard




Curriculum Path (Non-SEP)

1101
Using ITS Standards:
An Overview

A101
Introduction to
Acquiring Standards -
based ITS Systems

Al102
Introduction to User
Needs Identification

A201
Details on Acquiring
Standards-based ITS
Systems

A202
Identifying and Writing
User Needs When ITS
Standards Do Not
Have SEP Content

A103
Introduction to ITS
N ER[EIS
Requirements
Development

A203
Writing Requirements
When ITS Standards
Do Not Have SEP
Content

Cc101
Intro. to Comm.
Protocols and Their
Usesin ITS
Applications

A315a
Understanding User
Needs for ASC Based

on NTCIP 1202
Standard

A315b
Understanding
Requirements for ASC
Based on NTCIP 1202
Standard (Part 1)

Administration

A315b
Understanding
Requirements for ASC
Based on NTCIP 1202
Standard (Part 2)

T315
Applying Your Test
Plan to
NTCIP 1202 ASC
Standard




Learning Objectives

1. Learn how to develop requirements using the NTCIP
1202 v02 standard

2. Achieve interoperability and interchangeability
Understand traceability
4. Develop the specification

-




Learning Objective #1 — Learn How to
Develop Requirements

* Review the structure of the NTCIP 1202 v02 standard
» Learn how to identify requirements from
o User needs
a Content from SEP-based standards
a Conformance groups (CGSs)
a Configuration, control, and monitoring perspectives
* Review criteria for well-written requirements
* Develop sample requirements based on A315a example




Learning Objective #1

Learn How to Develop Requirements

Review the Structure of NTCIP 1202 v02
Section 1. General

Section 2: Object Definitions

Section 3: Block Object Definitions

Annex A: Information Profile

Annex B: Consistency Checks

Annex C: Concept of Operations

Annex D: Deprecated Objects




Learning Objective #1

What is Missing from NTCIP 1202 v02
SEP Information

User needs (addressed in Module A315a)

* Requirements

* Message dialogs

Traceability among these concepts and objects




Learning Objective #1

How Do We ldentify Requirements?
Discover Requirements from Various Sources

SEP- NTCIP
Based 1202 v02
Standards Annex A

o= — —

User Available  conformance Config.,
Needs Content Groups and Control, &
Objects Monitoring

Analysis

STANDARDS




Learning Objective #1

Learn How to Develop Requirements
Identify from User Needs

* Development from user needs is the top-down approach
» Requirements development is:

a Recursive

o lterative

a Process of discovery
» User needs should be updated to reflect justifications




Learning Objective #1

Learn How to Develop Requirements
Identify from User Needs

2.1.1 Architectural User Needs
2.1.1.1 Live Data Exchange
2.1.1.2 Logged Data Exchange
2.1.1.3 Support Legacy Communication Networks
2.1.2 Configure User Needs
2.1.2.1 Safely Configure Signal for Intersection Layout
2.1.3 Control User Needs
2.1.3.1 Control Selection of Timing Pattern
.4 Subject of this module
2.1.4 Monitor User Needs
2.1.4.1 Monitor Signal Configuration
2.1.4.2 Monitor Signal Timing
2.1.4.3 Monitor Timing Pattern Selection
2.1.4.4 Monitor Signal Diagnostics e

@ RITA

U.S. Department of Transportal
Research and Innoy




Learning Objective #1

Learn How to Develop Requirements

Control Selection of Timing Pattern

» 2.1.3.1: The agency needs to be able to control
Intersection timing to accommodate the demands on the
signal while also providing “green waves” to allow smooth
and efficient flow of traffic through the signal system.

Requirements
= Configure timing pattern
o Do we need multiple? How many?
= Select timing pattern
o How should this be done? Just a manual command?

= Monitor current timing pattern




Learning Objective #1

Learn How to Develop Requirements

Revise User Need

» 2.1.3.1: The agency needs to be able to eentrol-adjust
Intersection timing to accommodate the dynamic
demands on the signal while also providing “green
waves” for smooth and efficient traffic flow.

The pattern will typically be selected from a predefined
list by the central system based on network conditions,
but the local controller needs to be able to default to a
specified schedule If any problems occur with receiving
these commands, and field personnel should be able to
override these commands. The controller should allow for
storage of sufficient patterns for all of these purposes.




Learning Objective #1

Learn How to Develop Requirements
ldentify Requirements from User Needs

Control selection of timing pattern

= Configure a timing pattern
o Support at least 32 timing patterns

= Configure timing pattern selection logic

= Activate timing pattern remotely

= Activate timing pattern per a schedule
o Support Schedule

= QOverride timing pattern




Learning Objective #1

Learn How to Develop Requirements
ldentify from SEP-based Standards

Try not to reinvent the wheel

= Previous module demonstrated that some user needs are
common among different devices

o Example: Live data exchange
a Can typically re-use associated requirements
= Some requirements can be copied for different uses
o Example: Support schedule
= Signals need schedule for timing pattern
» Signs need schedule for message display
» Relevant text in Student Supplement




Learning Objective #1

Learn How to Develop Requirements
ldentify from SEP-based Standards

|dentify requirement for your signal controller
Consider if similar requirements might exist elsewhere
Obtain the associated standard

Look over Protocol Requirements List (PRL) to see if it
has already been defined

Review to see if it is applicable to your need
Reference if appropriate
o Reference, do not “copy”




Learning Objective #1

Learn How to Develop Requirements

Common User Need — Logged Data Exchange
Traced Requirements per NTCIP 1203v03 PRL

Set Time

Set Time Zone

Set Daylight Savings Mode

Verify Current Time

Determine Current Configuration of Logging Service
Configure Logging Service

Retrieve Logged Data

Clear Log

Determine Capabillities of Event Logging Service




Learning Objective #1

Learn How to Develop Requirements

Common Regquirement Set — Support Schedule

Requirements for Schedule Messages for Display in
NTCIP 1203v03 PRL (DMS)

Retrieve a Schedule

Define a Schedule

Set Time

Set Time Zone

Set Daylight Savings Mode

Verify Current Time

Determine Maximum Number of Schedules
Monitor Current Schedule

Supplemental Requirements for Scheduling l-l-



Learning Objective #1

Learn How to Develop Requirements
ldentify from Conformance Groups

= Development from conformance groups (CGs) is the
bottom-up approach

= |dentify relevant CG(s)
» Look at objects in those CG(S)
» |dentify those objects that:
a You did not think of yet
a You do not intuitively understand
* Investigate those objects further
= Determine if the functionality is needed for your project
* Revise user need documentation, as needed




Learning Objective #1

Learn How to Develop Requirements
ldentify from Conformance Groups

Ciause | Name
2.5 Coordination Conformance Group
2.5.2  coordCorrectionMode

Other (1)

Dwell (2)

Shortway (3)

AddOnly (4)

= How should the controller transition to the new timing
pattern?

a If you don’t care, no need to specify
a If you do, you need to specify minimal options




Learning Objective #1

Learn How to Develop Requirements
ldentify from Conformance Groups

Control selection of timing pattern
= Configure timing pattern transition mechanism




Learning Objective #1

Learn How to Develop Requirements
ldentify from 3 Perspectives

» As a final check, consider the three perspectives again:
a Configure
a Control
a Monitor

= May overlap with other user needs
o Goal is to ensure all angles are covered

a Duplicate requirements can be identified and re-
organized; missing requirements are the real problem




Learning Objective #1

Learn How to Develop Requirements

ldentify from 3 Perspectives

Control Selection of Timing Pattern
= Monitor Perspective
o Monitor timing pattern configuration
a Monitor current timing pattern
o Monitor last timing pattern requested
a Monitor source of last timing pattern
a Monitor transition mechanism selected
a Monitor timing pattern schedule

= Likely overlaps with 2.1.4.3 “Monitor Timing Pattern
Selection”




Learning Objective #1

Learn How to Develop Requirements
Only Define Real Requirements

= 24 potential requirements for the “Control Selection of
Timing Pattern” user need

a They could easily be restated to be more or less
» Every requirement should trace to a user need
= Only use requirements that apply to your project

a Minimize costs to develop specification

a Minimize costs for product

a Minimize costs for testing

a Minimize effort for future upgrades




Learning Objective #1

Importance of Considering All Sources
An Incomplete Specification

o Agency may get a “standard-conformant” system that
does not meet project needs

a Agency may get a “specification-compliant” system
that does not meet project needs

o Agency may get a “non-conformant” system that uses
proprietary mechanisms

o Agency may get an “incomplete” system that only
partially implements functionality




Learning Objective #1

Learn How to Develop Requirements
Criteria for Well-Written Requirements

[Actor] [Action] [Target] [Constraint] [Localization]
= Actor: Who or what does the action
Action: Identifies what is to happen
Target: Identifies who or what receives the action
= Optional:
a Constraint: Identifies how to measure success or failure

o Localization: Identifies circumstances under which
requirement applies




Learning Objective #1

Criteria for Well-Written Requirements
Context Diagram for Actor

Request

Response
Central System ASC




Learning Objective #1

Learn How to Develop Requirements
Criteria for Well-Written Requirements

= Necessary

= Concise
Attainable
Standalone

= Consistent

= Unambiguous
= Verifiable




Learning Objective #1

Learn How to Develop Requirements

Requirement from NTCIP 1203

Set Time: The central system shall configure the ASC with
the current coordinated universal time (UTC) to the nearest
second.

= Actor: “the central system”

= Action: “shall configure”

» Target: “the ASC”

= Constraint: “with the current UTC to the nearest second”
= Localization: none




Learning Objective #1

Learn How to Develop Requirements

Requirement from User Need

Monitor Current Timing Pattern: The central system shall
monitor the ASC to determine which timing pattern is
currently active.

= Actor: “the central system”
= Action: “shall monitor”
» Target: “the ASC”

= Constraint: “to determine which timing pattern is currently
active”

= | ocalization: none




Learning Objective #1

Learn How to Develop Requirements

Requirement from User Need

Configure a Timing Pattern: When requested by the
operator, the central system shall configure the ASC with
timing pattern information subject to ASC-imposed
validation rules.

= Actor: “the central system”
= Action: “shall configure”
» Target: “the ASC”

= Constraint: “with timing pattern information subject to
ASC-imposed validation rules”

= Localization: “when requested by the operator”
“Pattern” is a defined term in NTCIP 1202







Learning Objective #1

Which of the following statements is NOT
true?

Answer Choices

a)
b)

C)

d)

User needs are used in a top-down approach to identify
requirements

You should read every SEP-based standard in order to
get ideas for requirements

Conformance groups (CGs) are used in a bottom-up
approach to identify requirements

You may discover overlaps in requirements from
different user needs




Learning Objective #1

Review of Answers

@

User needs are used in a top-down approach

True! This is the traditional systems engineering
approach to defining requirements.

Read every SEP-based standard to get ideas

False. You should reference SEP-based
standards when you think they may be of
benefit.

CGs are used in a bottom-up approach

True! Reverse engineering allows you to benefit
from a known solution.

There may be overlaps in requirements
True! Harmonization of this issue is a later topic.

STANDARDS

]
u
ING

TRAIN



Summary of Learning Objective # 1
Learn How to Develop Requirements
* Reviewed structure of standard

» Discussed rules for identifying requirements
o ldentified 28 sample requirements

» Discussed rules for writing requirements
a Provided a sample referenced requirement
a Provided 2 sample new requirements




Learning Objective # 2 — Achieve
Interoperability and Interchangeability

* Review terminology definitions
= Understand SNMP interface and dialogs

= Understand NTCIP objects (including reference to NTCIP
1201)

= Develop sample dialogs
* Prepare sample specification text




Learning Objective #2

Achieve Interoperability/Interchangeability

Interoperability

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

ISO/IEC 24765:2010
Systems and Software Engineering — Vocabulary

STANDARDS




Learning Objective #2

Achieve Interoperability/Interchangeability
Interchangeability

A condition which exists when two or more items possess
such functional and physical characteristics as to be
equivalent in performance and durabllity, 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.

Nat'l Telecommunications & Information Admin.

US Department of Commerce




Learning Objective #2

Achieve Interoperability/Interchangeability

Rules for exchanging information:
* Dialogs

a Simple Network Management Protocol (SNMP)

a Simple Transportation Management Protocol (STMP)
= Messages

Rules for using the information:
= Objects
= Object Ranges




Learning Objective #2

Achieve Interoperability/Interchangeability

Basic SNMP Dialogs and Messages
:‘ManagementStation |:Mana r‘r‘nentEtatinnI :Agent

Get(objectList) Set{objectList)
HResponse({objectList)
Response(objectlisty || 0 e
| |
GET SET
‘ManagementStation Agent
GetMNext{objectList)
Response(objectList)

GET-NEXT




Learning Objective #2

Achieve Interoperability/Interchangeability
Monitor Current Timing Pattern

Find Objects

= Annex A.2 of NTCIP 1202 v02 lists conformance groups
» Each conformance group identifies a list of objects

a A name that indicates function

o A clause number to learn more
* Object defined in computer-readable format




Learning Objective #2

Achieve Interoperability/Interchangeability

Monitor Current Timing Pattern

Find Objects

COORDINATION CONFORMANCE GROUP

NTCIP 1202 Dbject Object | Object Object | Allowed | Supported
Clause Name Type Status Support | Values Values
.............. phaseOmted?) el e | YesiMo | = =

2585 3plitCoordPhase P 25 M Yes (-1
10 coordPattemStatus 3 2.5 M Yes 0-255
2all ... OcAETeeSalS e e eemshans ZaM L e,
2.5.12 coordCycleStatus ) 25 M Yes 0-510
25.13 coordSyncStatus 3 25 M Yes 0-510
250 systemPaternConvrol L ... 25:M | Yes | 0286 |
2.5.15 systemyncControl C 25 M Yes 0-255




Learning Objective #2

Achieve Interoperability/Interchangeability

Monitor Current Timing Pattern
Find Objects

coordPatternStatus OBJECT-TYPE

SYNTAX INTEGER (0..255)
ACCESS read=-only
EIEI1F ;Et:;u_]
DESCRIPTION
"<Definition» This object defines the running
coordination pattern/mode in the device. The
possible values are:
Value Description

a Not used
1-253 Pattern - indicates the currently running
pattern
254 Free - indicates Free operation without

coordination.
255 Flash - indicates RAutomatic Flash without
coordination.
<DescriptiveNMame> WNTCIP-1202::ASC.coordPatternStatus

<DataConceptType> Data Element"”
::= { pcopord 10 }

NTCIP 1202v02 Page 66 l ]' g
==




Learning Objective #2

Achieve Interoperability/Interchangeability
Monitor Current Timing Pattern

Dialog Definition
“The management station shall GET coordPatternStatus.0”

| :‘ManagementStation I Agent

-]
—
=

NDARDS




Learning Objective #2

Achieve Interoperability/Interchangeability

Dialog for a Referenced Requirement

Set Time
= Don’t reinvent the wheel

= NTCIP 1203 (DMS) dialog for Set Time works for ASC as
well

a Just reference

-]
—
=

NDARDS




Learning Objective #2

Achieve Interoperability/Interchangeability

Configure a Timing Pattern
Coordination Conformance Group

Object Name

2.5 Coordination Conformance Group
2.5.7 patternTable

2.5.7.1 patternNumber

2.5.7.2 patternCycleTime

2.5.7.3 patternOffseetTime

25.7.4 patternSplitNumber

2.5.7.5 patternSequenceNumber

2.5.9 splitTable

2.5.9.1 splitNumber

2.5.9.2 splitPhase

2.5.9.3 splitTime

2.5.9.4 splitMode

2.5.9.5 splitCoordPhase STANDARDS

‘ U.S. Department of Transportation
v Reseal



Learning Objective #2

Achieve Interoperability/Interchangeability
Configure a Timing Pattern

| :‘ManagementStation I Agent

| (Precondition) Verfy that the ASC
suppors the desired splits, phases, and
| pattems.

Repeat for each phase )

Set(splitTimex.y 1
splitModex.y
splitCoordPhasex.y)

}

SetipattemCycleTime.z
pattemOffsetTime.z
pattemSplitNumber.z
pattemSequenceNumberz)

pliPhase
attemMNumber

[ 4
il
= W W

plithNumber |
|
|

-]
—
=

NDARDS




Learning Objective #2

Achieve Interoperability/Interchangeability

Configure a Timing Pattern

1. (Precondition) The management station shall confirm
that the signal controller supports the desired splits,
phases, and patterns.

2. For each enabled phase, repeat step 3.

3. The management station shall SET the following
objects to the desired values:

a) splitTime.x.y
b) splitMode.x.y
c) splitCoordPhase.x.y
Where x = splitNumber and y = phaseNumber




Learning Objective #2

Achieve Interoperability/Interchangeability

Configure a Timing Pattern

4. The management station shall SET the following
objects to the desired values:

a) patternCycleTime.z

b) patternOffsetTime.z

c) patternSplitNumber.z

d) patternSequenceNumber.z
Where z = patternNumber




Learning Objective #2

Achieve Interoperability/Interchangeability
What are the Implications?

* Procurement specification must specify all dialogs

a Otherwise there is a high probability that
iIncompatibilities will arise

» Dialog must be supported by “management station” and
device

» Dialog definition is a low-level design issue
o Requires detailed expertise to define




Learning Objective #2

Achieve Interoperability/Interchangeability
What are the Implications?

= EXisting products already implement dialogs
a Don’t break what already works

» Developer of “management station” is best positioned to
define the actual dialog

a Developer needs to be selected prior to finalizing
procurement specification

a Care must be taken when upgrading “management
station” to not break existing deployment







Learning Objective #2

Why should dialogs be defined in a
procurement specification?

a) Devices are more likely to conform with the standard

b) Devices are more likely to interoperate with the central
system

c) Devices are more likely to be interchangeable with other
devices using the same procurement

d) Devices are likely to be less expensive




Learning Objective #2

Review of Answers

Q-

Likely to conform to the standard

False. The dialog will be separate from the standard
and will not affect conformance.

Likely to interoperate with the central system

True! Dialogs promote a common expectation on
how objects are to be exchanged.

Likely to be interchangeable with other devices using
the same procurement

True! Dialogs promote a common expectation on
how objects are to be exchanged.

Likely to be less expensive

False. Additional specifications will likely mean added
costs for the controller, but integration costs should
significantly decrease.

ﬁi?.u
AINING

TR



Summary of Learning Objective # 2

Achieve Interoperability and Interchangeability
= Reviewed terminology

» Discussed dialogs and objects
* Prepared sample dialogs
» Prepared sample text for dialogs

3TA

NDARDS




Learning Objective # 3 — Understand
Traceability

= User need to requirements traceability
* Requirements to design traceability
» Benefits of documenting traceability




Learning Objective #3

Understand Traceability
Needs to Requirements

UNID  User RID Requirement

Need
2.1.1 Architectural User Needs
2.1.1.1 | Live Data Exchange

2.1.1.2 | Logged Data Exchange

2.1.1.3 | Support Legacy Communication Networks

2.1.2 Configure User Needs

2.1.2.1 | Safely Configure Signal for Intersection Layout

2.1.3 Control User Needs

2.1.3.1 | Control Selection of Timing Pattern
.4 See module A315b
2.1.4 Monitor User Needs

2.1.4.1 | Monitor Signal Configuration

2.1.4.2 | Monitor Signal Timing

2.1.4.3 | Monitor Timing Pattern Selection

2.1.4.4 | Monitor Signal Diagnostics

‘ U.5. Department of Transportation
v Research and Inncn hnolo



Learning Objective #3

Understand Traceability
Needs to Requirements

UNID  User Need RID Requirement

2.1.3.1 | Control Selection of Timing Pattern

22.1.1 Configure a Timing Pattern

2.24.1 Support at Least 32 Timing Patterns
2.2.1.2 Configure Timing Pattern Selection Logic
2.2.2.1 Activate Timing Pattern Remotely
2.2.2.2 Activate a Timing Pattern per a Schedule
2.2.2.3 Override Timing Pattern

2.2.3.6 Retrieve a Schedule

2.2.2.8 Define a Schedule

NTCIP 1203v03 H.2.2.1 | Set Time

NTCIP 1203v03 H.2.2.2 | Set Time Zone

NTCIP 1203v03 H.2.2.3 | Set Daylight Savings Mode
NTCIP 1203v03 H.2.2.4 | Verify Current Time

e R I T A us. D-=partmen[ of Tr: erSD:l‘L’irt:jn



Learning Objective #3

Understand Traceability
Contrast Needs-to-Requirements and PRL

= Several columns are not needed
a Conformance
o Support
o Additional project requirements




Learning Objective #3

Understand Traceability
Requirements to Design

» |dentical to Requirements Traceability Matrix (RTM)
o Trace requirements to dialog
o Trace requirements to objects

D Requiemert _______ pialog____pbleatid ___ Peiet




Learning Objective #3

Understand Traceability
Requirements to Design

:ManagementStation I Agent

GeticoordPattemStatus.0)

D feuirement _________ Piabog ____ Phiectid ____pbiest

2.2.3.10 Monitor Current Timing Pattern NTCIP 1203 G.1  NTCIP 1202 2.5.10 coordPatternStatus




Learning Objective #3

Understand Traceability
Complex Example — Configure a Timing Pattern

| :‘ManagementStation I Agent

| (Precondition) Verfy that the ASC
suppors the desired splits, phases, and
| pattems.

Repeat for each phase )

Set(splitTimex.y 1
splitModex.y
splitCoordPhasex.y)

}

SetipattemCycleTime.z
pattemOffsetTime.z
pattemSplitNumber.z
pattemSequenceNumberz)

pliPhase
attemMNumber

[ 4
il
= W W

plithNumber |
|
|




Learning Objective #3

Understand Traceability
Requirements to Desig

O S TR R

NTCIP 1202 2.5.7.1 patternNumber

NTCIP 1202 2.5.7.2 patternCycleTime

NTCIP 1202 2.5.7.3 patternOffsetTime

NTCIP 1202 2.5.7.4 patternSplitNumber

NTCIP 1202 2.5.7.5 patternSequenceNumber
R1.1 Configure a Timing Pattern 2.3.1

NTCIP 1202 2.5.9.1 splitNumber

NTCIP 1202 2.5.9.2 splitPhase

NTCIP 1202 2.5.9.3 splitTime

NTCIP 1202 2.5.9.4 splitMode

NTCIP 1202 2.5.9.5 splitCoordPhase

3TA

NDARDS




Learning Objective #3

Understand Traceability
Benefits of Traceability

» Quickly identify:
a The purpose of a given design element
a Objects that are required
a The standardized dialogs
a The clauses of the standard where details are defined
o Features impacted if an object is not supported
o Whether an object used in a test case is required




Learning Objective #3

Understand Traceability
Scope of the Effort Requires Special Tools

= An ASC specification will likely have hundreds of
o User needs
o Requirements
o Dialogs
o Objects

» Keeping traceability tables in sync during editing
demands special requirements management tools







Learning Objective #3

Which is NOT a benefit of traceability
tables?

a) They clearly identify the objects associated with a
reguirement

b) They reference the relevant clauses where items are
defined

c) They explain the steps required in a test procedure
d) They provide traceability back to the user need




Learning Objective #3

Review of Answers

@ "

Clearly identify the objects

True! The traceability tables list each object
required for each requirement.

Provide references to relevant clauses

True! Each item Is associated with a reference to
the clause where the item iIs defined.

Explain steps required in a test procedure

False. Traceability tables do not address steps
within a test procedure.

Provide traceability back to the user need

True! A user can trace from object to user need In
either direction.

STANDARDS

o—]
u
ING

TRAIN



Summary of Learning Objective # 3
Understand Traceability

= User needs to requirements traceability is a simplified
version of the PRL

* Requirements traceability matrix is identical to that in the
standards

* Traceability takes effort, but it is well worth it




Learning Objective # 4 — Develop the
Specification

» Checklist of key elements that must be present

* How the NTCIP specification fits into the specification
package




Learning Objective #4

Develop the Specification
Consistency

= NTCIP Is one part of interface
specification

* Interface specification is one
part of larger package

* Features often require
components in each part of

specification  Software
_ Specification




Learning Objective #4

Develop the Specification
Multiple Interface Specifications

= A component may need to support multiple interfaces
o May desire support of proprietary and NTCIP protocol
o Central systems support multiple device types/versions
» Each interface needs to be defined separately




Learning Objective #4

Develop the Specification
Complete Interface Specification for ASC

Information

Level Subject of this

module

Application
Lavel

Level Subject of C101
............... e B o e Bt and C201

f”h:“‘"'“m | PPP (2103 ] | Ethernet 104 PMPP 1014 2100
av

L Dial-Up Telco | | Fiber || Coax |[Wireless| [ Twisted Pair || Leased Line

Source: NTCIP 9001v04, Page 12, Figure 4 l T g
—
, = = O




Learning Objective #4

Develop the Specification
Interface Specification

= Example Text in Student Supplement
o Boilerplate
a User needs
o Requirements
o Dialogs
a Any custom objects
a User needs to requirements traceability table
a Requirements traceability matrix (RTM)
o Communication stack specifications







Learning Objective #4

Which of the following statements are
true?

a) The interface specification is the most important part of
a procurement

b) An interface specification should contain or reference
dialogs

c) An interface specification must define the
communications stack

d) A central system should only support one interface




Learning Objective #4

Review of Answers

Q"

Most important part of a procurement

False. The schedule, budget, hardware, and
software specifications are all important.

Should contain or reference dialogs

True! In order to achieve interoperability, the
dialogs should be explicit.

Should define the communications stack

True! The communications stack defines over
what medium components will communicate.

Central system should only support one interface

False. Most central systems will need to support
at least one interface per device type.

STANDARDS

-
AINING



Summary of Learning Objective # 4
Develop the Specification

* The interface specification is one part of a larger
package

= A component may need to support multiple interfaces
* There are several parts to an interface specification




What We Have Learned

1) Requirements can be identified from user needs
SEP-based standards , conformance groups , and
the three (3) perspectives.

2) Well-written requirements clearly identify the actor,
action and target

3) Dialogs define rules on how to exchange information
while objects define the meaning of the information;
both must be defined to achieve interoperability .

4) Traceablility tables allow a user to quickly determine
why a design feature is included.

5) An interface specification should reference standards

whenever possible rather than copying their content.

STANDARDS




Resources

= NTCIP 1202:2005 v02.19

o Object Definitions for Actuated Traffic Signal Controller
(ASC) Units v02

o WWw.Nntcip.org
= NTCIP 9001:2009 v04
a The NTCIP Guide
o WWWw.Nntcip.org
= |SO/IEC/IEEE 29148:2011

a Systems and Software Engineering — Life Cycle
Processes — Requirements Engineering

a WWW.ISO.0rqg



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

QUESTIONS?

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



Next Course Module

A315b: Understanding Requirements
for Actuated Traffic Signal Controllers
Based on NTCIP 1202 Standard: Part 2 of 2




	Slide Number 1
	Welcome
	Slide Number 3
	Slide Number 4
	Instructor
	Target Audience
	Recommended Prerequisite(s)
	Recommended Prerequisites Continued
	Curriculum Path (Non-SEP)
	Learning Objectives
	Learning Objective #1 – Learn How to Develop Requirements �
	Learn How to Develop Requirements
	What is Missing from NTCIP 1202 v02
	How Do We Identify Requirements?
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Importance of Considering All Sources
	Learn How to Develop Requirements
	Criteria for Well-Written Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Learn How to Develop Requirements
	Slide Number 37
	Which of the following statements is NOT true?�
	Review of Answers
	Summary of Learning Objective # 1 
	Learning Objective # 2 – Achieve Interoperability and Interchangeability�
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Achieve Interoperability/Interchangeability
	Slide Number 57
	Why should dialogs be defined in a procurement specification?
	Slide Number 59
	Summary of Learning Objective # 2 
	Learning Objective # 3 – Understand Traceability�
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Understand Traceability
	Slide Number 71
	Which is NOT a benefit of traceability tables?
	Slide Number 73
	Summary of Learning Objective # 3 
	Learning Objective # 4 – Develop the Specification�
	Develop the Specification
	Develop the Specification
	Develop the Specification
	Develop the Specification
	Slide Number 80
	Which of the following statements are true?
	Slide Number 82
	Summary of Learning Objective # 4 
	What We Have Learned
	Resources
	Slide Number 86
	Next Course Module

