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What you will learn

» What are Intelligent Transportation System Standards?
* [ntroduction to the Test Procedure Generator (TPG)

o Why is it important and what are the benefits? ¥
o How to obtain the software and get support

* [ntroduction to the Center-to-Center (C2C) Reference
Implementation (RI)

o Why is it important and what are the benefits?
o How to obtain the software and get support
o A local Agency’s experience withthe RI @ “™* e
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Today’s Speakers

.
Kingsley Azubike, P.E., PTOE,
Transportation Specialist, Office of
Operations, FHWA HQ

:

Walter Crear, Associate Vice Manny Insignares, Vice President
President, TransCore Technology, ConSysTec
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What Are Standards?

» Established norm or requirement about
technical systems that establishes:

o Uniform engineering or
o Technical criteria, methods, processes, and practices

= Most standards are:
o Voluntary

o Consensus-based
o Open
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What Are ITS Standards?

» Define how
Intelligent
Transportation
Systems, products,
and components:

o Interconnect
o Exchange information

o |Interact within a

transportation |
network Multi Vendor ITS Field Devices
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Benefits

= Supports interoperability

= Supports Rule 940 compliance

» Minimizes future integration costs

= Facilitates regional integration

= Supports incremental measurable development
» Prevents technological obstacles

* Minimizes operations and maintenance costs

» Prepares for emerging technologies

» Makes procurements easier

» Easier and more robust test for conformance
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Polling Question

Have you heard of the TPG or C2C RI tools?
o Yes, | have heard of the TPG
o Yes, | have heard of the C2C RI
o No, | have not heard about either tool
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TEST PROCEDURE GENERATOR (TPG)
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N TC I P P u rp ose ITEST PROCEDURE GENERATOR

» National Transportation Communications for ITS Protocol
(NTCIP) Standards provide:
o Rules for communicating (protocols)

o Vocabulary (objects and dialogs) for electronic traffic control
equipment among different manufacturers to interoperate

= NTCIP Standards

o Promote vendor independence
o Reduce life-cycle costs

» NTCIP Standards address communication between
o Field Devices
o Management Centers and Field Devices
o Two or more Management Centers
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Test Procedure Generator (TPG) ‘

= A survey of state and local transportation agencies in
2006-2007 indicated a need for assistance from the
USDOT in developing procurement and testing
documents when implementing ITS Standards.

* The ITS Standards Program determined one way to
assist would be to develop a tool that generates test
procedures for the center-to-field (C2F) ITS Standards in
a consistent manner.

» To develop complete and correct test procedures, ITS
Standards must contain requirements and other System
Engineering content.
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Standards with System Engineering Content

* NTCIP 1203v03 Object Definitions for Dynamic Message Signs
(DMS), September 2014*

= NTCIP 1204v03 Environmental Sensor Station (ESS) Interface
Standard — Version 03 with Errata, September 2014

= NTCIP 1209v02 Data element Definitions for Transportation Sensor
Systems (TSS) — Version 02, May 2014*

* NTCIP 1210v01 Field Management Station (FMS) — Part 1: Object
Definitions for Signal System Masters (SSM), September 2013

= NTCIP 1211v02 Signal Control and Prioritization (SCP), Sept. 2014*

= NTCIP 1213v02.20 Object Definitions for Electrical and Lighting
Management Systems (ELMS), March 2011

*Standards with TPG Versions Published
NTCIP 1203 and NTCIP 1204 Already have Published Test Procedures
NTCIP 1202 Actuated Signal Controller (ATC) Coming Soon
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What is the TPG and How Does it Work?

TEST PROCEDURE GENERATOR

= \Windows based software tool that processes NTCIP
Standards and outputs Test Procedures.

» Supports ITS Standards developers as well as
deployers (local and state agencies) of NTCIP C2F
Standards.

» TPG guides the development of test procedures by:

o Loading and processing standards to be implemented including
requirements, dialogs, and objects

o Basing Test Procedures on user selected requirements in NTCIP
C2F Standard

U.S. Department of Transportation

L‘ ITS Joint Program Office 12



What is the TPG and How Does it Work? ‘

TEST PROCEDURE GENERATOR

» Uses standardized and consistent language for Test
Procedures development:

o Standard keywords, variables, and object names imported from
standards

» Qutputs an XML file for consistent interpretation of test
suites

» Standards Developers use the TPG to create consistent
Test Procedures and verify standards

The TPG is not a testing tool!
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NTCIP Testing

Master Test Plan (Organized by test phase)
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Role of the TPG in Testing ‘

» Supports off-the-shelf interoperability

* Promotes the systems engineering process by giving
users support in creating test procedures

» Standardized and easily available Test Procedures that
are conformant to the standard helping to eliminating
proprietary system elements
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Using the TPG

= [nstall the TPG

15} TPG - InstallShield Wizard ==

Welcome to the InstallShield Wizard for TPG

The InstallShield(R) Wizard will install TPG on your computer,
To continue, dick Next.

< Badk [ Mext = ] [ Cancel
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Using the TPG

File TestProcedure Reporis Tools SessionPanel Help
i~ < i X 2 @ 2 | i=
Standard |Set of Test Procedures | Current Test Procedure | Reports

-
o5 New Session u

NTCIP C2F Device Interface Standard Numberr 12 03 (i.e. 1203)

NTCIP Standard Major Version Number: 03 (i.e. 03)
NTCIP Standard Minor Version Number: 01 (e D ' 7

ndal inor Version Number: (i.e.01) ( :m.::' ;::3::' ' i ::::'.,m =
NTCIP Standard Revision Letter (Optional): b (ea) YR i

New Session Options

Open NTCIP C2F Device Interface Standard
Open Most Recent Set of Test Procedures

Verification Options

[C] Verify NTCIP C2F Device Interface Standard
Allow Duplicates in the RTM
Open Extemnal MIB Files

Browse [ OK ” Cancel ]

01
fou My ﬂﬂf‘y

.'.".‘y.’_

8 TPG Session Closed | 8 TPG NTCIP Set of Test Procedures Not Loaded
TPG Status: New Session Command Accepted...
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‘J U.S. Department of Transportation 17



TPG Graphical User Interface

TPG Menu Items ]

STANDARDS

TPG

TEST PROCEDURE GENERATOR

= Center-to-Field Test Procedure Genenstor / - —w
File TestProcedure  Reports Tools Session Panel  Help

35 Lol
) * | Standard | Set of Test Procedures | Current Test Procedure .Repn

Document Tabs ]

: ¥ Fima -
AaBbCcD D: Section 1.4 AABE 111 Aaf 1444 A 140141 14140400 L1000 A 1 "
n

Session Panel
Document Menu Items

Embedded Microsoft Word 2010 ]

Embedded
Microsoft
Word
2010
Document

A User Comment Draft of the Joint Committee on the NTCIP

NTCIP 1203 version v03

TPG Session Status

National Transportation
Communications for ITS Protocol

E3 NTCIP Standard Not Verified | - B8 TPG NTCIP Set of Test Procedures Not Loaded
TPG Status: Ci Ci

TPG Command Status
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New Test Procedure

TPG

-Field Test Procedure Generator

File TestProcedure Reports Tools $SessionPanel Help
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- 3.4 Architectural Feguirements
- 3.4.1 Support Basic Communicatio

3.41.7 Betriewve Data
-3.4.1.2 Deliver Data
-3.4.1.3 Explare Data

- 3.4.2 Support Logged Data
3.4.2.7 Determing Current Canfigurs|

3.4.2.2 Configure Logging Service
3.4.2.3 Retrieve Logged Data
3.4.2.4 Clear Log

3.4.2.5 Determine Capahilities of Ex
3.4.2.6 Determine Total Nurmber of

- 3.4.3 Support Exception Reparting
- 3.4.4 Manage Access

-3.4.4.1 Determine Current Access =
-3.4.4.2 Configure Access
3.5.1 Manage the DS Configuratic

- 3.5.1.7 Identify DS

-3.5.1.1.1 Determine Sign Type and

- 3.5.1.2 Determine Message Displa;

151.2.1 Determine Basic Message
3.8.1.2.1.1 Determine the Size of the
3.81.2.1.2 Determine the Size of the
3.51.2.1.3 Determine Beacon Type
351.2.1.4 Determine Sign Access
3.8.1.2.2 Determine Matrix Capakili
3.8.1.2.2.1 Determine Sign Face Siz
-3.5.1.2.2.2 Determine Character Siz
3.51.2.2.3 Determine Pixel Spacinc

- 3.51.2.3 Determine YME Message

3.51.2.3.1 Determine Maxirmum Mur
3.8.1.2.3.2 Determine Maximurm ke
3.5.1.2.3.3 Determine Supported Cc
351.2.3.4 Determine Message Dis
35124 Delete All Messages of al

- 3.8.1.3 Manage Fants

-3.51.3.1 Determine kaximurm Muml
- 3.5.1.3.2 Determine Maximum Chars

- 3.5.1.3.3 Determine Maximum of Ch
11l L,

|

|Standard | Set of Test Procedures | Current Test Procedure |Reports|

dll

Type a question For help

Hesze A NN 3G @m0 e o) -

i Fle Edit Toals
P44 Normal+CaIlbr-”CaIlbr| -”11 v|| B 7 U |
=

! Final Showing Markup = Show = |3 @3 0 - 0 - | ) B o ilg!

View Insert  Format Table ‘Window Help -

B

[] i B | [ 2 A | E] | 4 5 3 i 7 7‘,
[F]
Test 01.00 Select the Test Procedure->Define Header Menu Item to enter the Ll
- Procedure: . Test Procedure Title
h . Select the Test Procedure->Define Header Menu ltem to enter the
Description: o
Test Procedure Description
. Select the Test Procedure->Select Requirements Menu [tem to
Requirement(s): .
enter the Test Procedure Requirem ents
. Select the Test Procedure->Define Variables menu item to enter the
Variable(s): » R
Test Procedure Variables
o Select the Test Procedure->Define Header Menu Item to enter the
Pass/Fail Criteria: PR v
- Test Procedure Pass/Fail Criteria "N
@
Teststep | e [ :
=wE|=z@m ¢ i} ]
Page 1 Sec 1 11 Ak 2" Ln & Col 13 REC | TRE| |EXT | [OVR m

NTCIP Standard is not Conformant to NTCIP 8002 Annex B1 |.

Set of Test Procedures Mot Verified |

-TPG Status: Command Completed
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Define Header Information

¥ Center-to-Field Test Procedure Generator

File TestProcedure Reports Tools SessionPanel Help
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= NTCIP 12030301k “||standard | Set of Test Procedures | Current Test Procedure |Reports|
- 3.4 Architectural Requirerments

- 3.4.1 Support Basic Communication
-3.4.1.7 Retrieve Data

+3.4.1.2 Deliver [ Define Test Procedure Header
-3.4.1.3 Explore
- 3.4.2 Support Y
-3.4.2.17 Determi
- 3.4.2.2 Configu
- 3.4.2.3 Retrievy
-3.4.2.4 Clear Ld
- 3.4.2.5 Determi
- 3.4.2.6 Determi
- 3.4.3 Support §
- 3.4.4 Manage 4
gj:; Bs:ﬁirgrzl Test Procedure Description
351 Manage 1
- 35.1.7 Identify
-3.5.1.1.1 Deter
- 3.5.1.2 Determi
- 35.1.2.1 Deter
H-3.5.1.2.1.1 Detd
g-3.5.1.2.1.2 Detd
H-3.5.1.2.1.3 Detd
H-3.5.1.2.1.4 Detd
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3517233 Detd Mote: To enter a new line, press the <CTRL><EMNTER> keyboard combination.
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Select Requirements

TPG

£ Center-to-Field Test Procedure Generator

[® Select Requirements

T

- [=][x]

dure Reports |

Type a question for help [+ X

ANERAT RS NN = NN e < RN o A R e N L |

0 3.4.1.1 Retrieve Data

O 3.4.1.2 Deliver Data

0 3.4.1.3 Explore Data

[0 3.4.2.1 Determine Current Configuration of Logging Service
0 3.4.2.2 Configure Logging Service

[0 3.4.2.3 Retrieve Logged Data

[0 3.4.2.4 Clear Log

0 3.4.2.5 Determine Capabilities of Event Logging Service
O 3.4.2.6 Determine Total Number of Events

0 3.4.3 Support Exception Reporting

0 3.4.4.1 Determine Current Access Settings

0 3.4.4.2 Configure Access

[0 3.5.1.1.1 Determine Sign Type and Technology
[13.5.1.2.1.1 Determine the Size of the Sign Face

[0 3.5.1.2.1.2 Determine the Size of the Sign Border
0 3.5.1.2.1.3 Determine Beacon Type

[0 3.5.1.2.1.4 Determine Sigh Access and Legend

[0 3.5.1.2.2.1 Determine Sigh Face Size in Pixels

O 3.5.1.2.2.2 Determine Character Size in Pixels

0 3.5.1.2.2,3 Determine Pixel Spacing

[0 3.5.1.2.3.1 Determine Maximum Number of Pages
0 3.5.1.2.3.2 Determine Maximum Message Length

[>

£

g |
-

Determine Sign Type and Technology

This test case verifies that the DMS indicates that it is the sign
type and uses the technology as required by the specification.

Select the Test Procedure->Select Requirements Menu Item to
enter the Test Procedure Requirem ents

Select the Test Procedure->Define Variables menu item to enter the
Test Procedure Variables

The device under test (DUT) shall pass every verification step
included within the Test Case in order to pass the Test Case.

oK l l Cancel

oo ow g
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Test Procedure

£® Center-to-Field Test Procedure Generator

File TestProcedure Reports
HENEY I ENEN L N, SR

Tools SessionPanel Help

2 NTCIP 1203v03-0Th o]

- 3.4 Architectural Reguirements
- 3.4.1 Support Basic Communicatior
-3.4.1.1 Retrieve Data

-3.4.1.2 Deliver Data

-3.4.1.3 Explore Data

- 342 Support Logged Data
-3.4.21 Determine Current Configurs| |
- 3.4.2.2 Configure Logging Service
-3.4.2.3 Retrieve Logged Data
-3.4.2.4 Clear Log

- 3.4.2.5 Determine Capabilities of Ev
- 3.4.2.6 Determine Total Mumber of
- 3.4.3 Suppor Exception Reporting
- 3.4.4 Manage Access

-3.4.4.1 Determine Current Access &
-3.4.4.2 Configure Access

- 31.5.1 Manage the DMS Configuratic
- 3.8.1.1 Identify DMS

-3.5.1.1.1 Determine Sign Type and
- 3158.1.2 Determine Message Displa:
- 3.5.1.2.1 Determine Basic Messag:
H-3.5.1.2.1.1 Determine the Size of the
H-3.5.1.2.1.2 Determine the Size of the
g-3.5.1.2.1.3 Determine Beacon Type
#-3.5.1.2.1.4 Determine Sign Access i
- 3.5.1.2.2 Determine hatrix Capahili
-3.5.1.2.2.1 Determine Sign Face Siz
-3.5.1.2.2.2 Determine Character Siz
-35.1.2.23 Deterrning Pixel Spacing
- 3158.1.2.3 Determine W3 Message
-3.5.1.2.3.1 Determine Maximum Mur
-3.5.1.2.3.2 Determine Maximum e
-35.1.2.3.3 Determine Supported Ct
-35.1.2.3.4 Determine Message Dis
-3.5.1.2.4 Delete All Messages ofal
- 3.5.1.3 Manage Fonts

-3.5.1.3.1 Determine Maximurn Numl
- 35.1.3.2 Determine Meximum Char

B
(5]

-
-

Fra O R B B e W
{3 = R G R 5 R S R

e
-

ool
[

fra e B B ]

[ e
(5 R R )

e e W B B
L3 = R T S R 5

ool
[

ol
53]

'Standard | Set of Test Procedures| Current Test Procedure |Reports|
i File Edit Wiew Insert Format Tools  Table  Window  Help Type a question for help = X

i A4 [Hormal v”CaIibri v”ll - B Z U |
—

EFinaIShowingMarkup - §how'|1ﬂ' ﬂ {:?' Q}'| | a-'y'| ;|E!

ez A i H 2GR E s e e ) |

El---l---ﬁﬁ |I-1-I--|-I--zé§--|---3---|---4---|---5---|---5---§---?--- Tll
e
) Test L
_ 01.00 Determine Sign Type and Technology
Procedure:
- o This test case verifies that the DMS indicates that it is the sign
Description: . -
type and uses the technelogy as required by the specification.
B 3.4.1.1 Retrieve Data
3.4.1.2 Deliver Data
Requirement(s): 3.4.1.3 Explore Data
3.4.2.1 Determine Current Configuration of Logging Service
3.4.2.2 Configure Logging Service
R . Select the Test Procedure->Define Variables menu item to enter the
Variable(s): .
Test Procedure Variables
|
) 3
il Criteria: The device under test (DUT) shall pass every verification step )
L ~ Pass/Fal Criteria: includad within thae Tect Cacs in ardar tn nace the Tact Cacs . i
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Create Variables

STANDARDS

TPG

TEST PROCEDURE GENERATOR

9l Center-to-Field Test Procedure Generator
File TestProcedure Reports Tools
) & X

Session Panel Help

L e

@-NTCIP 1203v03-01b
i Total Requirements: 180

| Standard | Set of Test Procedures Current Test Procedure |Reports|

(=& =]

L Number of Requirements: 146

W& “ I= | \ Documentl - Microsoft Word 52
i~ Number of Header Requiremens: 34 Home | Incett  DPagelavout  Reference Mailing Review iew | Desion  lavant @
= Setof Test Procadurf o) Test Procedure Variables

0100 Title E-@ bCcDc  AaBbCeDc AL‘B AaBbCcDt AaBbCcDt AaBbCcDi % fi e
Create a New Variable Shines Iy select~
ASN_1 Types | Object Types Styles Editing _
Required_Sign_Type INTEGER v E A
Select Test Procedure Vanable(s)
Required_Sign_Technology [eventClassClearTime] L
Required_Sign_Type [INTEGER]
rmine Sign Type and Technology
test case verifies that the DMS indicates that it is the sign
and uses the technology as required by the specification.
.1 Retrieve Data
Tl - e .2 Deliver Data
.3 Explore Data
.1 Determine Current Configuration of Logging Service
.2 Configure Logging Service
t the Test Procedure->Define Variables menu item to enter the :
(=N | VdTTdorers). Trct Deacadira\faviakl ) *
” Page:10f1 | Wordsi108 | 5 | BT e [} (1)
3 NTCIP Standard Not Verified | .- 3 Set of Test Procedures Not Verified
TPG Status: Define Variables Cc d Accepted._
A U.S. Department of Transportation
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Test Procedure

STANDARDS

TPG

TEST PROCEDURE GENERATOR

ol Center-to-Field Test Procedure Generatar [= ][ | =]
File TestProcedure Reports Tools Session Panel Help
[} & 3 K S
NTCIP 1203v03-01b ‘stamjard |5et of Test Procedures| Current Test Procedure |Reports|
Total Requirements: 180
Number of Requirements: 146 @\ (=] = | | Documentl - Microsoft Word [
Number of Header R, ts: 34
E‘“B::;f‘:‘rlz‘ Pf;c:drur:fwemens 7H-Jn|e Insert  Pagelayout  References  Mailings  Review  View Design  Layout < o @
w0100 Titke :J TA N (A (B iE - T | asBbceDe  AaBbCeDC AabB AaBbCcDt AaBbCcD(  AaBbCcDe % a :::m
Pt o Fomatpainter | B 7 e p ~ EESE grya\gsg‘e kg Select -
Clipboard Fant Paragraph Styles Editing
=}
Test L ]
01.00 Determine Sign Type and Technology
Procedure:
. This test case verifies that the DMS indicates that it is the sign
Description: . g o
type and uses the technology as required by the specification.
3.4.1.1 Retrieve Data 1
3.4.1.2 Deliver Data
Requirement(s): 3.4.1.3 Explore Data
3.4.2.1 Determine Current Configuration of Logging Service
3.4.2.2 Configure Logging Service
Variable(s): Required_Sign_Technology [eventClassClearTime]
' Required_Sign_Type [INTEGER]
pass/Fail Criteri The device under test (DUT) shall pass every verification step
ass/Fail Criteria: . i .
included within the Test Case in order to pass the Test Case.
Test Ste .
N P Test Procedure Results 5
Page:lofl | Words:99 | <& | [ElER = = 189% = {z)

B3 NTCIP Standard Not Verified

.. [ Set of Test Procedures Not Verified

TPG Status: Command Completed

Y
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Create Test Step

o-Field Test Procedure Generato

File TestProcedure Reports Tools SessionPanel Help

EN NN N AN ENE S AR JENEN = |
& NTCIP 12030301k 2| standard | Set of Test Procedures  Current Test Procedure |Reports|

3.4 Architectural Reguirements
~3.4.7 Support Basic Cormrmunicatio
-3.4.1.1 Retrieve Data

; RN TR NEVE A AR e A R
3.41.2 Deliver Data

3413 Explare Data : Final Showing Markup = Show -

- 3.4.2 Support Logged Data = (] T T e
3.4.2.1 Determine Current Configurs :

-3.4.2.2 Configure Logging Service

- 3.4.2.3 Retrieve Logoed Data
3424 ClearLog

-3.4.2.5 Determine Capabiliies of £

- 3.4.2.6 Determine Total Numberof —
3.4.3 Bupport Exception Reporting

~3.4.4 Manage Access

-3.4.4.7 Determine Current Access ¢
3.4.4.2 Corfigure Access -

~3.5.1 Manage the DMS Configurati . Test Procedure Step

- 3.5.1.7 Identify DMS
3.5.1.1.1 Determine Sign Type and —

3.5.1.2 Determine Message Displs - Step ID: Keyword:

~-3.5.1.2.1 Determine Basic Messag:

3.5.1.2.1.1 Determine the Size of the Test

-3.5.1.2.1.2 Determing the Size of the 01.00 Syntax: | GET the following object(s): [object 1] {, object ...} [Pass/Fail]
-3.5.1.2.1.3 Determine Beacon Type .
3.5.1.2.1.4 Determine Sign Access . Procedure' Test Step Preview:
3.5.1.2.2 Determine Matrix Capabili -

-3.5.1.2.2.1 Determine Sign Face Si; ||
3.8.1.2.2.2 Determine Character Siz
3.6.1.2.2.3 Determine Pixel Spacing

-3.5.1.2.3 Daterming WMS Message . Description:
3.8.1.2.3.1 Determine haximum Mu -
3.5.1.2.3.2 Deterrning Maximurm e .

-3.6.1.2.3.3 Determine Supported Ci B
35.1.2.3.4 Determine Message Dis
356.1.2.4 Delete All Messages of a . .

3513 Manags Fons : Requirement(s):

-3.8.1.3.1 Determine Meximum Num
3.5.1.3.2 Deterrnine Maximurm Char

-3.5.1.3.3 Determine Meaximurm of Ck

-3.5.1.3.4 Retrieve a Font Definition

3.5.1.3.5 Configure & Font - N .
36136 Dalsts & Font . Variable(s):

! File Edit Wiew Insert Format Tools Table  Window Help Type & question for help - X

] &1 1 1se% ;_@\mgean! |EaZa A !
ErY IR ETHEE] |
o 2

1A - - S T B B BT S-S S ST ST ~

i
4
I

|
-3.8.1.3.7 Validate a Font _ .
3.5.1.3 Manage Fonts [Duplicate B Nesting Level: Remove Last Keyword Insert B 3
-3.5.1.3.1 Determing hadmurm MNurm ) a EI - z
-3.5.1.3.2 Determine Maximum Char M EECE m 3
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Test Procedure Results

STANDARDS

P

TEST PROCEDURE GENERATOR

oL Center-to-Field Test Procedure Generator [= e =]
File TestProcedure Reports Tools SessionPanel Help
e x
NTCIP 1203403010 |Standard | Set of Test Procedures Current Test Procedure | Reports|
Total requirements: Not Available
Header requirements: Not Available @ = = TPG NTCIP 1203v03-01b Set of Test Procedures DRAFT v16.docx - Microsoft Word [
SeroTemProteduten .
. MESMENFNE SR VI aaBbcepe AsBbCeDe AabB A0BbCCOM AaBbCCDC AaBbCCD( % i:::la:e
Faste \):FormatPaintEr 2 Ly s = = o g:;]:ff g Select~
Clipboard Font Paragraph Styles Editing
e > & . The device under test (DUT) shall pass every verification step i)
search Document P - Pass/Fail Criteria: included within the Test Case in order to pass the Test Case. 1
== v
= L2k ) Test Procedure Results
01,01 Determine Sign Typ.. Number
ek T CONFIGURE 'Determine the enumerated value for the sign type B
required by the specification (PRL 2.3.2.1 and 2.3.2.3).
RECORD 'this information as:
01.00 »RecI|U|r.ed_S|gn_Type . . . N/A
NOTE 'Valid enumerated values are defined in NTCIP 1203, Section
5.2.2 (Sign Type Parameter).'
NOTE 'Due to an anomaly in the standard, the type field here actually
references both the type and the configuration.'
CONFIGURE 'Determine the enumerated value for the sign technology
required by the specification (PRL 2.3.2.2).'
RECORD 'this information as:
02.00 »Required_Sign_Technology’ N/A
NOTE 'Valid enumerated values are defined in NTCIP 1203, Section
5.2.9 (Sign Technology Parameter).'
GET 'the following object(s):
»dmsSignType.0
03.00 »dmsSignTechnology.0' Pass/Fail
NOTE '[Pass/Fail]For the Device (Section 3.5.1.1.1)' b
NOTE '[Pass/Fail]For the Device (Section 3.5.1.1.1)' ;
Bl = = 165% () [} 1)

Page: 3 of 15 | Words: 1,686 | &6 |

EA NTCIP Standard XML Data Content Files Loaded

.. [ Set of Test Procedures Not Verified

TPG Status: Command Completed

Qe

ITS Joint Program Office
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Set of Test Procedures

STANDARDS

TPG

TEST PROCEDURE GENERATOR

File TestProcedure Reports Tools SessionPanel Help
[} & BxIG
3531410 Monitor Corrol Cabinet + | Standard | Set of Test Procedures |Current Test Procedure | Reports|

3.5.3.1.4.17 Manitar Drurn Sign Rote

35318 MD”"D_’PDWE""t”mﬁ"D” Home | Insert  Pagelayout  Refersnces Mailings Review  Wiews
35.3.1.6.1 Monitor Power Source

3.6.3.1.6.2 Monitar Power Voltage ¢ - A A A e =
3 Monitar Current Fuel Lew 1
3.5.3.1.6.4 Monitar Current Engine F Pafte - Format Painter
3.5.3.1.7 Manitor Ambient Environm

bl 43BhCcDe AaBhCeDe

It
¥
x
X

[
a

Clipboard Font Paragraph

35.3.1.5 Monitor the Sign's Control: || (]| el = TRG NTCIP 1203w03-01b Set of Test Procedures DRAFT wS.docx - Microsoft Word

[
=@

44 Find ~

AaBbCely AaBbCcDe  daBblely ab
23c Replace

Change
Styles - | b Select e

Editing

3.5.3.1.8 Determine Critical Temper
3.5.3.1.9 Monitar Speed Detector R
3.5.3.2 Maonitar the Current bessag:
3.5.3.2.1 Monitor Information aboutt
3.5.3.2.2 Manitor Dynamic Field Wal
3.5.3.3 Manitor Status of DMS Contr
3.5.3.3.1 Determine Configuration o
3.6.3.3.2 Monitar Shart Power Reco
3.5.3.3.3 Monitar Long Power Recor
3.5.3.3.4 Monitor Power Loss Mess:
3.5.3.3.5 Manitor Reset Message

3.5.3.3.6 Monitor Communications L
3.6.3.3.7 Monitor End Duration Mes:
H.2 Derived Global Functional Rec

H2215etTime
H2.22 ZetTime Zone
H.2.2.3 Set Daylight Savings Maode

e Device Compene NTCIP 1203v03-01b

[ » &1

H.2.2.4erify Current Time
H.2.2 Manage Time [Duplicate Rec
H.2.2.1 Set Time [Duplicate Reguir

H.2.2.3 Set Daylight Savings Maode
H.2.2.4erify Current Time [Duplice
H.23 Schedule Device Actions for ITs Protocol
H.2.3.1 Determine Maximum MNumkb
H.2.3.2 Monitar Current Schedule

H.2.4 Determing Supported Stands
3.5.4 Architectural Requirements

3.5.4.3 Activating Fan Failure Test
3.5.4.4 Downloading the Current Ful 2 H

3.5.4.5 Obtaining the Current Fuel Ly 1 verSIon 5 = J u' 25, 20 1 6
3.5.4.6 Obtaining the Current Enging
3.5.4.7 Activating the "Simulation” cr|

H222 St Tima Zone Diiceta National Transportation Communications

3542 O N o oo NTCIP 8007 Conformant Set of Test Procedures

- Total Reguirements: 205
- Mumber of Requirements: 146
Murnber of Header Reguirements: 589 —
- Setof Tast Prareduras =
.

a ¥ Page: 1of13 | wiards: 1423 | <5 |

K]

)«

130% (=) [}

B NTCIP Standard is not Conformant to NTCIP 8002 Annex B1 | .. B Set of Test Procedures Not Verified

TPG Status: Command Completed

U.S. Department of Transportation
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STANDARDS

TPG

TEST PROCEDURE GENERATOR

Test Procedure to Requirements Traceability
Matrix (TPRTM)

File TestProcedure Reports Tools SessionPanel Help
[F) & BxIG

2531410 Meniter Cantrol Cabinet + | [ gtandard | Set of Test Procedures |Current Test Procedure [Reports
3.5.3.1.4.17 Manitar Drurn Sign Rote

3.5.3.1.5 Manitor the Sign's Contral * \E‘ =] [= TPG MTCIP 1203w03-01b Set of Test Procedures DRAFT wA.docx - MicrosoftWord = =
3.5.3.1 6 Monitor Power Infarmation
File Home | Insert  Pagelayout  Refersnces  Mailings  Review  Wiew @

-3.5.31 6.1 Monitor Power Source - o 79
- 3.6.3.1 6.2 Monitor Power Voltage d > A P i | - ‘% Fine =
3531 6.3 Monitor Current Fusl Lew B3 Copy . - aaBhCche &aBbCeDe A._l B AagBbCcOt AaBbCcDc  AaBbCein 2, Replace

3.5.3.1.6.4 Monitor Current Engine F Paste F Format Fainter B I she X, X - A = - Hiv Eg;;'ff [ select~

3.5.31.7 Monitor Ambient Environm Clipbosrd . Font Paragraph Styles Editing

3.5.3.1.8 Determine Critical Temper
3.5.3.1.9 Monitor Speed Detector R
- 3.5.3.2 Maonitor the Current Message
- 3.6.3.2.1 Monitar Infarmation aboutt
- 3.5.3.2 2 Manitar Dynamic Field Yal Annex A - TPRTM
3.5.3.3 Monitor Status of DME Caontr
3.5.3.31 Determine Confiquration o
3.5.33.2 Monitor Short Power Reco
3.5.3.3.3 Monitor Long Power Reco Test Procedure Requirement %
- 3.5.3.3.4 Monitar Power Loss Mess:
- 3.5.3.3.5 Monitor Feset Message
- 3.5.3.3.6 Monitar Comrmunications L
3.5.3.3.7 Monitor End Duration Mes:
H.2 Derived Global Functional Rec [Header Requirement] 3.4.1 Support Basic Communications
H.2.1 Determineg Device Compane
H.2.2 Manage Time

» &1

-H.22.1 Set Time 3.4.1.1Retrieve Data
-H22.2 Set Time Zone
-H.2 2.3 Set Daylight Savings Mode 3.4.1.2 Deliver Data

- H.2.2.4 Verify Current Time
H.2.2 Manage Time [Duplicate Rer

H.2.2.1 Set Time [Duplicate Reguir 3.4.1.3 ExPIme Data
H22.2 SetTime Zone [Duplicate F
-H.2.2.3 Set Daylight Savings Mods [Header Requirement] 3.4.2 Support Logged Data

- H.2 2.4 Verify Current Time [Duplice
- H.2.3 Schedule Device Actions . - -
“H? 31 Datermine Maximum Nurmb 3.4.2.1 Determine Current Configuration of Logging
H.2.3.2 Monitar Current Schedule Service
H.2.4 Determine Supported Standg
3.5.4 Architectural Requirements

3.5.4.1 Downloading the Current Sp) 3.4.2.2 Configure Logging Service
- 3.5.4.2 Obtaining Mumber of Fan Fe
-3.5.4 3 Activating Fan Failure Test 3.4.2.3 Retrieve Logged Data

- 3.5.4 4 Downloading the Currant Ful -
3.5.45 Obtaining the Current Fuel Ly

3.5.4.6 Obtaining the Current Engineg 3.4.2.4Clear Log
3.5.4.7 Activating the "Simulation” oo 3
Total Requirements: 205 3.4.2.5 Determine Capabilities of Event Logging Service A
MNumber of Reguirements: 146 o
I;Ju:nhf:r D"';Eﬁder: Requirements: 55 |5 2 A 7 A Natarmina Tatal Mumhar of Fuiante *
P 0 Fage:3ofld | Words: 371423 | | N (%)

B NTCIP Standard is not Conformant to NTCIP 8002 Annex B1 | .. B3 Set of Test Procedures Not Verified
TPG Status: Command Completed
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Summary

TEST PROCEDURE GENERATOR

» Agencies can use the TPG to develop consistent and
reusable test procedures for verifying conformance and
compliance.

» Using the TPG tool will reduce risks, effort, and the cost of
developing test procedures.

* Promotes off-the-shelf interoperability.

» USDOQOT is actively seeking local or state agencies partners to
deploy a NTCIP C2F Standard using the TPG

o Use the experience to make any necessary updates to the software

o Get the tool into the hands of agencies to prove its worth in the field
and encourage more agencies to use the software

U.S. Department of Transportation

L‘ ITS Joint Program Office 29



How to obtain the Tools

* TPG v3 is now available updates include:

o Compatibility with Windows 7 and 10 Professional
o Compatibility with Microsoft Office 2010

» TPG Support: TPGSupport@noblis.org

STANDARDS

TPG

TEST PROCEDURE GENERATOR

For more information and to acquire the Tools please visit:
https:/lwww.standards.its.dot.qgov/DeploymentResources/Tools

,‘J U.S. Department of Transportation 30
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https://www.standards.its.dot.gov/DeploymentResources/Tools

CENTER-TO-CENTER (C2C) REFERENCE
IMPLEMENTATION (RI)

U.S. Department of Transportation
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Introduction

* The Center-to-Center Reference Implementation (C2C
RI) is a test tool designed to test for conformance to ITS
Standards for center to center communications

» Sponsored development and provided for free by
USDOQOT to help promote implementation of center to
center communications standards

STANDARDS

G2GRI

CENTER-TO-GENTER
REFERENCE IMPLEMENTATION

,‘J U.S. Department of Transportation 32
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What will you get from this session ( EEEEE ) Il

EEEEEEEEEEEEEEEEEEEEEEE

* This session will provide:

o An understanding of what the C2C RI test tool is and
how it works

o How to achieve interoperability using the C2C RI tool
o Benefits of the C2C RI tool

o How to obtain a copy from USDOT

o How to receive technical support for the C2C RI tool

U.S. Department of Transportation
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What is the C2C and Why is it Important?

CENTER-TO-CENTER
REFERENCE IMPLEMENTATION

= Center-to-Center (C2C)
communications
= Coordination between centers

o Incident management between
agencies

o Traffic coordination
o Transit coordination

o StatUS Of netWOl'k Center-to-center
= How do we achieve interoperability %i
o Needed for exact and prompt '
coordination Center-to-cen Center-to-field (C2F)
c

o Protocol must be the same
o Message contents must have same [ ' v v

meaning -, % ﬁ ad m
TMC-3 :

» Proprietary implementations do not _ . . _
achieve off-the-shelf interoperability Multi Vendor ITS Field Devices

<

!
|

U.S. Department of Transportation
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Center-to-Center RI ‘ EEEEEE ) Il

= C2C identified in National ITS Architecture

* Regional coordination is occurring (driven by
congestion issues)

* No consistent means to verify conformance
» The C2C standards were still a moving target

» Extensions common for C2C breaking standardized
capabilities

* Interoperability not being achieved
» Agencies asking how to test for conformance

» USDOT sponsored development of C2C Rl to
encourage deployments and interoperability

U.S. Department of Transportation
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High-Level Description of the C2C RI ( EEEEE ) Il

EEEEEEEEEEEEEEEEEEEEEEE

» C2C RI currently works with:

o Traffic Management Data Dictionary v3.03c and v3.03d
o NTCIP 2306 v1.69

= Can verify both transmissions from owning centers and
requests from external centers

* Emulates devices (version 2)

= Provides test for SAFETY-LU Section 1201

= Verifies formats, protocols, and performance
requirements

U.S. Department of Transportation
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High-Level Description of the C2C RI ( EEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEE

= Can be configured to test for only your center’s
requirements

» Provides test reports and logs test results

= Can be used for debugging, conformance testing, and
acceptance testing

= \/ersion 2 available now

U.S. Department of Transportation
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Benefits of the C2C RI ( EEEEE Al

EEEEEEEEEEEEEEEEEEEEEEE

» Reduce the development risks and costs to achieve
iInteroperable systems

= Easier and more robust test for conformance to
standards

= Allows you to select the requirements you want to verify

U.S. Department of Transportation
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EEEEEEEEEEEEEEEE

Testing Process for C2C ‘

* Provide NRTM (system requirements)

» Configure C2C RI to communicate with the C2C system
under test (SUT)

» Configure C2C RI to SUT requirements (from NRTM)
» C2C RI then selects the test cases

= Run test cases
o Tester may verify results in some cases
o C2C Rl logs all test results and displays the results for the tester

» Request test reports and save test logs
= Verify all test cases passed

U.S. Department of Transportation
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C2C RI capabilities summary

CENTER-TO-CENTER

Table 1 - C2C RI Capabilities

Verifies TMDD v3.03c and
3.03d

Supports request/response
operations

Supports
Publication/Subscription
operations

Provides Emulation of devices
(DMS, ESS, Traffic Controller,
Ramp Meter, CCTV control,
Vehicle Detector, HAR, Lane
Closure Gate, Lane Control
Signal, Signal Section & Video
Switch)

Provides Emulation of Events
Allows for local extensions as
per TMDD v3.03c and 3.03d
Supports debugging and
conformance

Configures for project
needs and requirements
Automatically selects
test cases and
procedures

Logs test activities and
results

Provides tester the
ability to confirm key
content in an automated
testing environment
Generates test reports
for conformance
Generates SAFETEA-LU
section 1201
conformance report
Provides test
suspension and
termination capabilities

REFERENCE IMPLEMENTATION

Verifies NTCIP 2306
v1.69

Supports XML Text,
GZIP, SOAP encoding
Supports XML over
HTTP, XML over FTP,
SOAP over HTTP
Supports WSDL &
WSDL for SOAP
Request-Response
messaging

Supports WSDL &
WSDL for SOAP
Subscription-
Publication messaging

U.S. Department of Transportation
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Configuration screen

STANDARDS

C2CRI

CENTER-TO-CENTER

REFERENCE IMPLEMENTATION

The C2C RI supports specific

6.ricfg
configurations to support your user
needs and communications setup

Unique
identifier to
verify your

. Configuration
Configuration Panel
SUT Panel

@

9

@ Information Layer Panel Test Confiowation
®

[

®

Name:

Application Layer Panel |C:\C2CRI\TRANSCOM Test 6.ricfg
Information Layer Test Cases

Application Layer Test Cases

Test Configuration Desc...

TRANSCOM Stand-alone Test 2 and C2C RI 1.0.6.

Juration | System Under Test| Information Layer Parameters| Application Layer Parameters| Information Layer Test Cases| Application Lz

Version CheckSum: |3 ............ P —

EVel£C 7131020 AdL

3159F7E

Test Suite
Information Layer Standard

You can configure

the followi ng Test Suite Name Standard Name
[TMDD v3.03c [TMDDV303¢
Authorized Predefined Test Suite
You can Description

TMDD v3.03c Test Suite

select the
standards
and test
suites
supported

Application Layer Standard
Test Suite Name

[NTCIP 2306 v1.69
Authorized Predefined Test Suite

Standard Name

INTCIP 2306v1

Description

NICIP 2306 v1.69 Test Suite

configuration
has not been
altered

RI Mode
+ External Center

" Owner Center

You can select the
mode the C2C Rl

operates in

Validate | Save As | Save Close

Cancel |

Qe

ITS Joint Program Office 41

,‘J U.S. Department of Transportation



Configure Needs and Requirements

STANDARDS

2CRI

CENTER-TO-CENTER

REFERENCE IMPLEMENTATION

File
a & P B X 2?28

1 C2C RI Configuration File: C\C2CRI\TRANSCOM Test 6.ricfg E M an d atory

standard needs
and

requirements

Configuration

-# Configuration Panel

# SUT Panel

-# Information Layer Panel

-# Application Layer Panel

-# Information Layer Test Cases
# Application Layer Test Cases
# Entity Emulation Parameters

Verify that
project
selections are
conformant to

the standard

Validate Save As Save Close Cancel

Application Layer Parameters ] Information Layer Test Cases ] Aoolication Laver Test Cases | Entitv Emulation Pz are pre_
Configuration ] System Under Test Information Layer Parameters
Select Need selected

Title UN Selected

Mandatory

Text
Verify Connection Active

2.3.1.2 Need to Support Requests Mandatory
2.3.1.3 Need to Support Subscriptions |Optional 5 -
Need to Provide Information on Optlonal PrOJeCt
2.3.2 Organizations_ Centers_ and Optional ars
" specific needs
Clear Optional and
Select Requirements reqU”'ementS
Title TextData ProjectRequirement FlagWalue may be
Send Center Active Verification
3.3.1.1.1 Upon Request M = selected
Publish Center Active R
33.1.1.2 Verification Information Subscription:0 r
Subscribe to Center Active R
3.3.1.1.3 Verification Information Subscription:0 -
Contents of the Center Active
33.1.14 Verification Request M v
Reguired Center Active — -
Clear Optional
Test Parameters
ReqID OtherRequirement Value

,‘J U.S. Department of Transportation 42
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STANDARDS

2CRI

CENTER-TO-CENTER
REFERENCE IMPLEMENTATION

Configure System Under Test

f. C2CRI Configuration File: CAC2CRNTRANSCOM Test 6.ricfg =B [
File
a8 FR XK

Conggufr:ationt. Panel Application Layer Parameters ] Information Laver Test Cases ] Application Layer Test Cases ] Entity Emulation Parameters
SEHT |g;|rr1:||0n ane Configuration System Under Test Information Layer Parameters
Information Layer Panel SEgselfings
Application Layer Panel
Information Layer Test Cases IP Address |192.168.101.145
Application Layer Test Cases
Entity Emulation Parameters Port |443|
Host Name |standard52.xcmdata.0rg

Web Service URL |https:,-’,-‘standardsz.xcmdata.org,-’wsdleCM-TMDD.wsdl

[~ User Name Regfired

User Name |an0n*,-'m0us

For NTCIP
2306 compliant

deployments a
WSDL for the
service must be
specified

Validate Save As Save Close Cancel

‘~‘ U.S. Department of Transportation 43
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Configure Entity Emulation Data

REFERENCE IMPLEMENTATION

STANDARDS

2CRI

CENTER-TO-CENTER

f:i C2C RI Configuration File: C\C2ZCRI\TestAllEmulation.ricfg

File
a B PR X R

SN =l =5

. Configuration

- # Configuration Panel

® SUT Panel

# Information Layer Panel

# Application Layer Panel

# Information Layer Test Cases
# Application Layer Test Cases
# Entity Emulation Parameters

User may
override the
default

information to
reflect their test
scenarios

Configuration ]

Entity Emulation Selections

System Under Test
Application Layer Parameters ] Information Layer Test Cases ] Application Layer Test Cases

l

Information Laver Parameters

Entity Emulation Parameters

Entity Data Name Source |
ARCHIVEDDATAPROCESSINGDOCUMENTATIONMETADATA |Defau|t | s
CCTVINVENT ORY Default

A Defa

DETECTORDATA Default
DETECTORINVENT ORY Default
DETECTORMAINTENANCEHIST ORY Default
DETECTORSTATUS Default De g
DMSFONTTABLE Default “ aid
DMSINVENTORY Default nrovided fo
DMSMESSAGEAPPEARANCE Default
DMSMESSAGEINVENT ORY Default ea e aalta
DMSSTATUS Default
[ ==Lk XY = Ya at=1%] Dinfault e

) Update

Command Queue Length |0

Validate

Save As

Save

Close

Cancel

A U.S. Department of Transportation
t ITS Joint Program Office
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Run & test results screen

STANDARDS

2CRI

CENTER-TO-CENTER

Test Case (based on

your user needs and
configuration) $ °

REFERENCE IMPLEMENTATION

Test control

ppicaion 1

.
-
-
]
o
-
-
-
-
-
24
-
% ]
&
[
*
3
%
2 ]
2 ]
% ]
.
%
24
2
g
2 ]
E
.
.
1S
L J
2
.
-
2 3
-

NTCIP 2306 w1.69 -

TCE—C;CRI—NFCIPEBJGWSDL—la1-Ger|era|\|_
TCE-CICRI-MNTCIP2206-WSDL-1a2-Definitor
TCE-CICRI-MTCIP2 306 WSIL-1a3-Typesla
TCE-CICRI-MTCIP2 206 WSDL-1a4-Message
TCE-C ZCRI-MTICIP2206-WEDL-1a5-SFRR-Fo
TCE-CICRI-NTCTRP 2 N6 WSD -1a6-5HRR Rir
TCE-CZORI-NTETP2 MR- WS 1a7-SHFRR -5
TCE-CZCRI-MTCIP2306-WSDL-1b 1-Generaly
TCE-CZCRI-NTCIP2306-WSDL-1b2-Definitior
TCE-CZCRI-NTCIP2306-WSDL-1b3- TypesVa
TCE-CZCRI-MTCIP2306-WSDL-1b4-Messaqe
TCE-CZCRI-MTCIP2306-WSIL-1b5-5H5PPo
TCE-CICRINTCIP2306-WSDL-1be-5H5P-Bir
TCE-CZCRI-NTCIP2306-WSDL-1b7-5H-5P-5e
TCE-CZCRI-NTCIP2306-WSDL-1d 1-5HTrtt
TCE-CICRI-MTCIP2306-WSDL-1d2-5HTr-tt
TCE-CZCRI-NTCIP2306-WSDL-2a 1-Generaly
TCE-CZCRI-NTCIP2306-WSDL-2a 2 Definitior
TCE-CICRI-MTCIP2306-W5IL-2a3-Typesla
TCE-CZCRINTCIP2306-WS5IL-254-Message
TCE-CZCRI-NTCIP2306-W5IL-2a5-XFRO-Pe
TCE-CECRI-NTCIP2306-W 53 -2a6-XHFRO-Bil
TCE-CZCRI-NTCIP2306-W5IL-2a7-XHFRO-5¢

Test Step results
(per test case
selected)

TCE-CECRI-MTCIP 2 306-WSVIE- LSc-5HRR-RLE
TCE-CECRI-NTCIP2306-W SME-15U-5H3P-55

TS MR TR S LS ] e

TCE-CZCRI-NTCIPZSZJﬁWSWE-ZSa-XHR(i’IlLI

buttons
| Test Case
summary
TestMame  [SlTAnalysiskH_Resultsd
report
Test Cae= Rzeuts
= TestCaselD Status Run I |Run Cou...|Fai Counts Exeaution Time
i TCS-C2CRI-NTCIP2306-W3DL-121-Ceneral/ali [PASSED 1 ] 3.142s
d
2 ITCS-C2CRI-NTCIP 2306-WSDL- 122-Cetinitionsy PASSED ¥ 0 1620s
alid

TCS-C2CRINTOP 2306-WSDL- 1= 3-TypesYalid

Test 5tep Results

PASSED

Timestamp

Description

Result

2012-10-07 10:52:48.138

2012-10-07 10:52:48:149

exists,

Step 1 VERIFY that the specied WSDL file

Step 2 VALIDATE the WSDL fle using the
WVu3C WSDL 1. 1 Schema

PASSED

PASSED

2012-10-07 10:52:43:159

Step 3 VERISY that the WSDL file consists
of 5 chilc secnons: typesjschama,
mzssage, por Type, bodiog, service,

FAILED - TESTSTEF FAILLRE: Verification
Er-or — expected:kFassed Hetened: Not
Teslel

Descripion: The roquested ot waos not
nerformed. Verification Frear —
Expected:Pzssed Received:Failed
Dzscripton: Tha WSDL definitiors does
not contain the required 5 chid sactions.

 Test Results [Testlog]

A U.S. Department of Transportation
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Run Entity Emulation Test

STANDARDS

2CRI

CENTER-TO-CENTER

REFERENCE IMPLEMENTATION

1 C2C RI

[==]EzR]

a & PR X8

Information | Applicationl

Special Entity
Emulation Test
Case Provided

[ TMDD v3.03c -

# EntityEmulationTester

# ArCs-1-diCenterActiveVeri
CS-1-dICenterActiveVeri
CS-10-dINodeInventoryR
CS-10-dITraffichetworkl
TCS-100-dISectionContro
TCS-101-dISectionPriority
TCS-102-dIDeviceCancelC
TCS-103-dIDeviceInforma
03-dISectionContro”™
04-dISectionSignall
04-dISectionSignall
1-diLinkInventoryRe
1-dITraffichetworkl
8-dIDetectorInventc
TCS-18-dIDeviceInformati
# TCS-19-dIDeviceInformati
# TCS-2-dICenterActiveVeri
# TCS-20-dIDetectorStatusk
# TCS-20-dIDeviceInformati
# TCS-21-dlArchivedDataPr:
# TCS-22-dIDetectorInventc
# TCS-22-dIDeviceInformati
# TCS-23-dIDetectorDataRe
# TCS-23-dIDetectorDataSu
# TCS-24-dIDetectorMaintel
# TCS-25-dICCTVInventoryf
# TCS-25-dIDeviceInformati
# TCS-26-dIDeviceInformati
# TCS-27-dICCTVStatusRec
# TCS-27-dIDeviceInformati
# TCS-28-dICCTVControlRe
# TCS-29-dIDeviceControlSi
# TCS-3-EventDrivenSubscr,
# TCS-3-PeriodicSubscriptic

# TCS-30-dIDeviceCancelCc
* TCS-Sl—dIDeviceInforrniﬁ'LI
3

Pause

Terminate Running...

Test Name IEleIationTest

Test Case Results

[ |

# TestCase.

1 EntityEmulationT ester

Test Case Description

This test case is used for H

Test Step Results

TimeStamp

C2CRI

CXH

@ Enter the value to perform the following:

1) Initialize

2) Add Entity

3) Add Entity Element

4) Delete Entity

5) Delete Entity Element
6) Update Entity Element
7) Get Entity Element

10) Exit

Counts

Fail Counts

Execution Time

I
OK I Cancel

RECORD this information as:
ApplicationLayerStandard: NTCIP 2306v1

2019-04-12 17:45:40:543

Step 2 CONFIGURE: Determine the Information
Layer Standard that will be used for this test.
RECORD this information as:
InformationLayerStandard: TMDDv3.03c

NA

User can modify
entity data during
the test

returnstring

2019-04-12 17:45:41:215 Step 3 WHILE CONTINUEEMULATION is equal |PASSED
to TRUE then CONTINUE, OTHERWISE skip the
following substeps.

2019-04-12 17:45:41:234 Step 3.1 GET the User's selection. Returns: Running

Test Results I Test '—09|

A U.S. Department of Transportation
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STANDARDS

2GRl

CENTER-TO-CENTER
REFERENCE IMPLEMENTATION

Test case result report

rt Viewer G
e e - . - .
& Log file ' '
K dz of10b Dl|efwee v DBMA |[DER||[@ika |k
O O
cl ep . e PDUO
.
C2C RI Test Case Detail Log Report
c dSE O C2C R Version: Version 1.0.7
Created by: crearw
A CA e . = .
Test Suites:
3N one Application: NTCIP 2306 v1.69 P3 - adicator 10
Information: TMDD v3.03¢ 08/01/2016 1
e - e - . . e i
Log File Name: C\c2er TrialTest 2016-08-01_11-35-43.xml
Log File Creator: lcreany ep
Log File Creation Date:(2016-08-01_11-35-43
ile Description:
,'
Time Test Case Name Test Step Description |Pass/Fail| Fail Reason
O 01/08/2016 'I'CS-l-\ FAILED
11.35.49.051 terA i q
OC-Valid
c D D1/082016 Btep 1 CONFIGURE: PASSED
11.35.49.082 Patermine the Application
Layer Standard that will be
Lised for this test. RECORD A c
this information as:
PpplicationLayerStandard: o
NTCIP2306v01 D PO
01/08/2016 Btep 2 CONFIGURE PASSED
(11.35.49.082 Petermine the dialog
performance requirement for
Bend Center Active
Merification Upon Request
NTRM 3.3.1.1.1}. RECORD
this value as:
TMDD_N1R1_Send_Center_
fctive_Verification_Upon_Re
uest Parameter = 60000
D1/0872016 Btep 3 CONFIGURE PASSED
11.35.49.098 Petermine whether
Restrictions - Center Active is
equired by the spacification.
NRTM 3.3.1.1.52.1).
RECORD this information as:
TMDD_N1R8_Restrictions__
| Center_Active_Supported =
alse
01/082016 4 CONFIGURE! PASSED
11.3549.113 termine whether
estricions - Error Report is
by the specification. -
Page2/ 10 0 HOooHH

A U.S. Department of Transportation
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STANDARDS

C2GRI

CENTER-TO-CENTER

Print reports screen

REFERENCE IMPLEMENTATION

-

A+ C2C RIReport Viewer Sl
File

K 4z of10 b M | o [100% v_®_}|3 O i i@@f_@_&-@\ QN

The C2C RI provides
a standard Windows C2C RI Test Case Detail Log Report

Prln’F yvmdow 26 R Verson: ved L) PNt 23]
capability to print glby: creaw | General | page Setup| Appearance|

Reports and Logs Application: NTEIE™ | Print Service
Information: TMDD Name: |\\atlvm04\KON]CA MINOLTA C554SeriesPCL ... LI

Log £ e tarme: Status: Accepting jobs
Log File Creator:
Log File Creation D Type:
Log File Descriptiol

Info: [~ Print To File

Time
01/08/2016 Print Range - | [ Copies
11.35.49.051

-
D1/08/2016
[11.35.49,082 Al Number of copies: | 15:
@ Pages Il_ Tn]lo— I Collate

D1/08/2016

[11.35.49,082
coea |

Werfication Upon Reguest
NTRM 3.3.1.1.1}, RECORD
this value as.
TMDD_N1R1_Send_Center_
Active_Verification_Upon_Re
puest Parameter = 60000

01/08/2016 Step 3 CONFIGURE: PASSED
[11.35.49.088 Determine whether

Restrictions - Center Active is|

required by the specification

NRTM 3.3.1.1.5.2.1).

RECORD this information as:
TMDD_MN1R8_Restrictions__
| Center_Active_Supported =

01082016 PASSED

(11.35.49.113

-

Page2 /10 S |—D_HE||:]}-H
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Role of C2C Rl in Testing Process ‘

EEEEEEEEEEEEEEEE

= Selection of requirements
» C2C RI provides Test cases
» Run tests
» Provides Reports
o Conformance to standards
o Compliance to requirements
o Verifies conformance to Section 1201
o Provides Test Logs

U.S. Department of Transportation
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y ' EEEEEE -TO-CENTER
EEEEEEEEEEEEEEEEEEEEEEE

= The C2C Rl is a test tool that verifies conformance to
C2C Standards

= [t currently supports

o TMDD v3.03c

o TMDD v3.03d

o NTCIP 2306 v1.69
* You can obtain a copy for free
* There is technical support for it

U.S. Department of Transportation
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STANDARDS

EEEEEEEEEEEEEEEE

How to Obtain the C2C RI and Get Help

EEEEEEEEEEEEEEEEEEEEEEE

= The C2C RI and user manual can be downloaded at:
https://www.standards.its.dot.qgov/DeploymentResources
/Tools

* You can get technical support help on the C2C RI at:
c2crisupport@transcore.com

U.S. Department of Transportation

G ITS Joint Program Office 51


https://www.standards.its.dot.gov/DeploymentResources/Tools
mailto:c2crisupport@transcore.com

TRANSCOM Background

* TRANSCOM is a coalition of 16 transportation and
public safety agencies in the New York — New Jersey —
Connecticut metropolitan region. It was created in 1986
to provide a cooperative, coordinated approach to
regional transportation management.

» Video available at www.xcm.org

U.S. Department of Transportation
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TRANSCOM Member Agencies

TRANSCOM's systems are driven by the
communications and information exchange needs of

its member agencies.

3 — A &
New Jersey Turnpike MNew Jersey Department of New York City Department
of Transportation MNew Jersey State Police

Authority Transportation

E v
OF NEW YORK & NEW JERSEY

Port Authority of New York and New Connecticut Department of MNew York City Police
Jersey Transportation Department

S—

e —

——

—_—

———
—————

——

w New York St
euvoricstate w New York City Transit

New York State Metropolitan Transportation Department of
Thruway Authority Authority Transportation MTA New York City Transit

Mew York State
Bridge Authority

Port Authority Trans- m Bridges and Tunnels ‘ U.s. Department of Transportation
t ITS Joint Program Office 53

New Jersey Transit Corporation Hudson Corporation MTA Bridges and Tunnels



TRANSCOM Background

* TRANSCOM has achieved a level of success by
demonstrating that 100+ operations centers can achieve an
interoperability advantage and provide a real benefit at the
operations level by conforming to these ITS standards.

U.S. Department of Transportation
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TRANSCOM and ITS Standards

» TRANSCOM integrates ITS Standards into it's
systems planning. An example ITS Architecture

service package diagram is shown below.

TMO1: Infrastructure-Based Traffic Surveillance

TRANSCOM Regional Video Exchange (Transit Management Centers)

plannedifuture flow

exigding flow

user defined flow.
»

Apalicable Standards

Traffic Management Center

TRANSCOM DFE/
SPATEL Servers
+
TRANSCOM
Middleware

Ingludes SPATEL 'z Video
Wall Viewer and Video
\Wiewer.

device status_ud

— + —_—

traffic images_ud

road network conditions
+

— traffic images
+

device status_ud

—

Transit Management Center

CT Transit Operations Centers
+
MTA LIRR Operations Center Systems
+
MTA Metro-North Operations Center
Systems
+
MTA NYCT Bus Command Center -
Operations
+
MTA NYCT Staten Island Railway Control
Facility
+
MTA NYCT Subway Rail Control Center
+
PANYNJ Bus Terminal/Station Operations
Control Centers
+
PANYNJ PATH Operations Center

o

U.S. Department of Transportation
ITS Joint Program Office
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TRANSCOM'’s System Architecture

DMS (Al
Agencies)

Taxi Data

ESS/RWIS/
Weather

ITS Asset

Middleware and other native systems.

Inventory

FY W

TASN] Transit
Real-Time Transit
Data

RFID-based
{Freight, 0-D,

Existing
Application
Updates

Legend.

Black = Existing

Red= Future

Blue = Under Development

Transview

Middlewzre

o | C2C-RI

[Standards-based
Center-to-Canter])

Azency Data

PANYMI Parking
Midtown in Motion
Sensys Data
BlusToad Data
DeepBlue Data

— NJT Rail
MNJT Bus
MTA MNR
MTA LIRR

MTA Bus

NYCT Subway
NYCT Bus

Member Agency
Centers
[100 Canters)
XCM
Y5 CARS OpenReach
And KCM
ConnDOT Operation
CRESCENT Information Center
i LA v
- OpenReach
Providers Meonitor OpenReach
{Anyene wha is BRIDGE
INRIX not an Ops
Trafficland Center]
ccTv HERE Real-time
NPMRDS
3" Party Data
WAZE
> XCM DFE "
: (|Data Fusion Engine) :
> R
P <

|

¥CM DE
{D:ata Exchange)

¥

XCM SPATEL
|3elected Priorities
Applied To
Evaluated Links)

v

v

v

S11INY, 511M) Agency VME Agency Systems
Agency Mobile Agency Construction
Perfi
agencn\;e:sun:;Tance Applications Zone Manitaring
(MTA BET) and Reporting

Private Sector/3rd
Party

FennDOT RCRS

Agency Data

Freight RFID
PATH
NYC CV Data

XCM
TRANSMIT
[TI-MED)

Member Agency Centers

TMDD 3.03c
NTCIP 2306 v1.69

Universities,
Flanning, Security,
Employers, App
Developers, 3rd
Party Data Vendors

OOOOOO
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Lessons Learned: General

» Using the C2C RI tool and testing TMDD conformance
of a system is a process.

= [t is recommended to take simple steps first, then build
upon your successes.

* The project would have been very difficult to implement

without TRANSCOM Middleware, TMDD, NTCIP 2306,
and C2C RI expertise available.

o Plus, system developer staff available to make
necessary modifications to the software.

o Plus, access to the C2C RI development staff who are
thoroughly familiar with how the tool works.

U.S. Department of Transportation
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Pre-Test Activities

* TRANSCOM had developed a specification for
the system (called Middleware), based on the

TMDD “Needs to Requirements Traceability
Matrix”.

o As a result, there were no problems configuring
the C2C RI tool, which also uses the NRTM to
determine TMDD XML message exchanges.

= Used an off-the-shelf tool called SOAP Ul to
assess and verify that the XML message
structure is conformant with TMDD.

o As a result, there were no problems with C2C RI
verification of XML messages.

U.S. Department of Transportation
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Pre-Test Activities

» Test Plan (Prepared by the Test Engineer)

» Test Case Specifications (Generated from the
C2C RI tool)

» Test Procedure Specifications (Generated from
the C2C RI tool)

U.S. Department of Transportation
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Conformance Testing

» Pre-Test/Training Phase — Verified WSDL, ability to

connect the systems and exchange messages. Two
messages tested:

o Connection Verification
- Node Inventory

= Conformance Test Phase — Ensure the full set of
requirements messages being sent from the center
conform to TMDD v3.03c and NRTM.

» Anomaly Reports (Prepared by the Test Engineer)

U.S. Department of Transportation
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Conclusion of Testing Process

* TRANSCOM had completed, using C2C RI version 1.0.7,
testing conformance of the TRANSCOM Middleware with
TMDD v3.03c and NTCIP 2306 v1.69 standards.

* The TRANSCOM Middleware system is conformant with
TMDD v3.03c.

U.S. Department of Transportation
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Lessons Learned: Specific

* Need C2C RI Tool Technical Support readily available!

» For project-specific extensions: only include extensions
IN response messages.

» Changed the logic of Middleware so that request

messages did not include mandatory elements nor
extensions.

o Changed the logic of Middleware to follow TMDD/C2C
Rl extension tag requirement.

» Configuring C2C RI to make modifications to messages
sent (request messages) is time consuming.

U.S. Department of Transportation
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Polling Question

After today’s presentation are you or your agency likely to
use the TPG or C2C RI?

o Yes, we are likely to use the TPG

o Yes, we are likely to use the C2C RI

o Need additional information before deciding
o No, we are not likely to use either tool

U.S. Department of Transportation
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Contact Information

Kingsley Azubike PE, PTOE
Office of Transportation Management

ITS Deployment Team/Washington DC
Phone: (202) 853-0003
Email: Kingsley.Azubike@dot.gov

Walter Crear

Associate Vice President

TransCore

Phone: (770) 246-6213

Email: walter.crear@transcore.com
c2crisupport@transcore.com

Drennan Hicks ASEP, PMP
Transportation Systems

Noblis

Phone: (202) 551-1162

Email: Drennan.Hicks@noblis.org
TPGSupport@noblis.org

Manny Insignares
Vice President Technology
ConSysTec

Phone: (917) 971-6962
Email: manny.insignares@consystec.com

https://www.standards.its.dot.gov/DeploymentResources/Tools

U.S. Department of Transportation
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