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T204 Part 2 of 2:
How to Develop Test Procedures for an ITS
Standards-Based Test Plan
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Instructor
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Chair: NEMA / AASHTO / ITE
Joint Committee on ATC

Chair: 3TS Technical Committee

Principal Systems Engineer
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Target Audience

Test personnel responsible for developing Test Procedures

Maintenance staff using Test Procedures for trouble shooting

System developers

Procurement

Private and public sector users, including manufacturers
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Recommended Prerequisites

T101: Introduction to ITS Standards Testing
T201: How to Write a Test Plan

T202: Overview of Test Design Specifications, Test Case
Specifications, and Test Procedures

T203 Part 1 of 2: How to Develop Test Cases for an ITS Standards-
Based Test Plan, Part 1 of 2

T203 Part 2 of 2: How to Develop Test Cases for an ITS Standards-
Based Test Plan, Part 2 of 2

T204 Part 1 of 2: How to Develop Test Procedures for an ITS
Standards-Based Test Plan, Part 1 of 2
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Curriculum Path (Testing)

T101

Introduction to ITS
Standards Testing

T201

How to Write a Test
Plan

T202

Overview of Test
Design Specifications,
Test Cases, and Test
Procedures

T203, Part 1 of 2
How to Develop Test

Cases for ITS
Standards-Based Test
Plan, Part 1 of 2

T203, Part 2 of 2

How to Develop Test
Cases for ITS Standards-
Based Test Plan, Part 2
of 2

T204, Part 1 of 2

How to Develop Test
Procedures for ITS
Standards-Based Test
Plan

T204, Part 2 of 2

How to Develop Test
Procedures for ITS
Standards-Based Test

Plan
STANDARDS

TRAINING

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology



Acronyms and Terminology Used

C2F Center-to-Field

DMS Dynamic Message Sign

MIB Management Information Base

MSO Manufacturer Specific Object

RTCTM Requirements to Test Case Traceability Matrix
RTM Requirements Traceability Matrix

TCS Test Case Specification

TDS Test Design Specification

TMDD Traffic Management Data Dictionary

TP Test Plan

TPG Test Procedure Generator

TPRTM Test Procedure to Requirements Traceability Matrix
TPS Test Procedure Specification

STANDARDS

T

21,
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Learning Objectives
Part 1 of 2

1. Recognize the purpose and structure of a test procedure

2. ldentify the role of a Test Procedure Specification (TPS) within a test
plan and the overall testing process

3. Synchronize the test procedure specification to the contract terms and
conditions for successful contract execution

4. Write the reports produced at the end of testing and understand their
relationship to successful procurement contracts

5. Use tools to develop the test procedures for a sample TPS structure

Part 2 of 2

6. Use the Test Procedure Generator (TPG) to generate test procedures
for a variety of equipment

/. Adapt the generated test procedures to procurement contract terms
and conditions for successful project conclusion

8. Develop complex test procedures that pull together National
Transportation Communications for Intelligent Transportation Systems
Protocol (NTCIP) elements using the TPG

STANDARDS

T

21,
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What We Have Learned in Part 1

1) Test Procedure Specification (TSP) inputs are _test cases  used to

create outputs of _expected results and __anomaly reports  of

unexpected results in _|EEE 829  standard format.

2) A test design specification details what a test is to demonstrate; a

test case specification  specifies inputs, predicted results, and

conditions, while a _test procedure defines the steps to perform the test.

3) Contract Terms and Conditions should be viewed from the project’s end

including test case specifications and test procedures .

4) A __master test report _measures project success to _stated goals

5) Test Procedure Generator (TPG) is an automated fool that generates

XML scripts using consistent __key words for interoperability.

STANDARDS
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Part 1 Discussed the Role of TPS Within Test
Plan & Testing Process

Reviewed Test Workflow Steps

» Overall test plan

Test Plan

= Test Design Specification !
(TDS) Test Design

Specification

= Multiple test cases per test
design specification Module T203

= Multiple test procedures Test Case 1 —| Test Case 2 —| Test Case 3

= Each test procedure may
cover one independent

Test | Test | Test
test case Procedure 1 | Procedure 2 | Procedure 3
Module T204

= Each test procedure may
cover multiple dependent
Saen 'yt test cases

Office of the Assistant Secretary for
Research and Technology
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Learning Objective #6: Use the Test Procedure
Generator (TPG) to Generate Test Procedures
for a Variety of Equipment

= NTCIP 8002 Annex B1
= Role of TPG
= TPG successful installation

= Example test procedures for NTCIP 1203 v03 Dynamic Message
Sign (DMS)
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Learning Objective #6

NTCIP 8002 Annex B1 Guidance

= NTCIP 8002 Annex B1 defines content outline and clause
numbering

= Section numbering

= Clause and subclause numbering

= Annex numbering

= Clause and subclause subject content

= Labels and tags used with each subclause

= Applicable to NTCIP 12xx-series Device Data Dictionary
Standards
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Role of Test Procedure Generator

Learning Objective #6

» The TPG guides the development of test procedures for selected
requirements in NTCIP Center-to-Field (C2F) Standards

= NTCIP C2F Standards developers can import their draft standard
into the TPG to see a report of noncompliance to NTCIP 8002

Annex B1

» The report identifies breaks in traceability between requirements
and design detail

Mnemonic

Specification

Version

Number

Number

Microsoft Windows 7 SP | Service Pack 1 2009 Microsoft
Windows 7 1 Corp
Operation
System
Microsoft Word 2010 14.0.7128.5000 | Microsoft Microsoft
Word 2010, or greater 32-bit | Word 2010, Corp
Professional Professional

Edition

STANDARDS Edition
= m S
T NING
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Learning Objective #6

TPG Successful Installation
TPG Shortcut, NTCIP Standards, and Test Procedure
Directories -

2 TPG - InstallShield Wizard

=~ Welcome to the InstallShield Wizard for TPG

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

STANDARDS

TPG

TEST PROCEDURE GENERATOR

Center-to-Field (C2F)
Test Procedure Generator (TPG)

< Back [ Next > ] [ Cancel ]

= C:\NTCIP Standards
= Default Directory where TPG looks for the NTCIP Standards

» C:\Set of Test Procedures
= Default directory where TPG loads and stores test procedures

T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- o
ING
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Learning Objective #6

TPG Successful Installation (cont.)

TPG Graphical User Interface (GUI)
[_TPGMenuItems ]

= Gt P Ten Frocedves Gormomint EREL=T
File et Privcdure Beports Toods  Sesasion Paned
+ G L
+ | Standar rocidures | Curvon il
: I = L Adge Document Tabs .
- s Cinis - — u w oL

By -

Baclion 14 AABE 191 Aaf L1904 & 10044 4007 LR & & .‘:_'f_"!L iyl
T

S [l WD

Session Panel  |o- s Embedded Microsoft Word 2010
it Document Menu ltems
Embedded
Microsoft
Word

2010
Document

A User Comment Draft of the Joint Committee on the NTCIP

NTCIP 1203 version v03

TPG Session Status I

B WP Sttt Met Vebed |- B TRG NTCE Sai of Tesl Procsduies Mot Losced
TPE Siaius Commeand G

National Transportation
Communications for ITS Protocol

TPG Command Status I

STANDARDS

I T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
T- = -v
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Learning Objective #6

Example Test Procedure
Reset the TPG Environment

Bl Certer-to-Field TestbigggBure Genzrator . T T e
File TestProcedure  Reporis | Tools | Session Panel  Help
* Test Procedure Translation  + |
#  Options k | Verify TPG NTCIP #007 Format Conformance on Save
Directories '+ Report Command Status
| Reset Default TPG Settings

» “Tools = Options - Reset Default TPG Settings” resets:
= Standard number used

Major Version

Minor Version

Revision Letter

NTCIP Standard Default File Path

Set of Test Procedures Default File Path

[m]

[m]

[m]

[m]

[m]

STANDARDS

I T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
T- = -v
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Learning Objective #6

Example Test Procedure (cont.)
Begin a New TPG Session

File | Test Procedure  Reports  Tools  Session Panel  Help

|H Mew Session Ctrit N
Display Requirement Text
i e [esl Procedures | Current Test Procedure | Reports
Display Dialog Text il Mo Seasnn —
Close Session This cammand will promgt the user te enter the identification number of the WNTCIP C2F Dedice Interface Standand to be used for the TP G Session
Mew Set of Test Procedures Corl+T
Open Set of Test Procedures Ctri+0

Save Set of Test Procedures [ TPRTM  Crel+5
Save XML Set of Test Procedures

Delete Set of Test Procedures Cirl4-D
¥ Exit TPG Chrl+X

* “File > New Session”;
= Define and Open the NTCIP C2F Standard to be used

STANDARDS

T

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure (cont.)

Select the C2F Standard
m ke o EXCEETENS . W Y .

File lestProcedure Reporls Tools Session Panel Help

B x

“ Standard Set of Test Procedures | Current Test Procedure | Reports|
- — %

oy Mew Session

NTCIP C2F Device Interface Standard MNumber: 12 03 e 1203)

NTCIP Standard Major Version Number: 03 [1e 03)
NTCIP Standard Minor Version Number- 0 = 01)
NTCIP Standard Revision Letter (Oplional): b fi.e. a)

New Session Options

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

Venfication Optons
T verify NTCIP G2F Device Interface Standard
Allow Duplicates in the RTM

Open Bxternal MIB Files

. Browse

[ ox e
| | a1l T |
i TPG Session Glosed | .. 8 TPG NTGIP Set of Test Procedures Not Loaded
TPG Status: Mew Session Command Accepted...

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure (cont.)

Processing the Entries
e - | - S * |

File TestProcedure Reports Tools SessionPanel Help |
[ g i FJ

| Standard_Set of Test Procedures | Current Test Procedure | Reports
[ gl Camenand in Progress - Please wail.., l ==

Completed comparning the Table of Contents in 0002 seconds. Hicks, Drennan G. =
Extracting the Table of Contents data. @ Y

| fplace
Share ‘WebEx
=t This File

ng Webkbx -

'3 A T &

Abort Command ' =

Results: | the DMS

Processmg TOC entry: 2.5.3 Monitor the Status of the DMS -
Processing TOC entry: 2.5.3.1 Perform Diagnostics

Processing TOG entry- 2 5.3 1.1 Determine Sign Error Conditions (High-Level Diagnostics) ithe DMS
Processing TOC entry: 2.5.3.1.2 Monitor Sign Subsystem Failures (Mid-Level Diagnostics)
Processng TOC entry: 2.5.3.1.3 Monitor Subsystem Failure Delails (Low-Level Diagnoshics)
Processing TOC entry: 2.5.3.1.4 Monitor Message Ermmors

Processing TOC entry: 2.5.3.1.5 Monilor Sign Environment

Processing TOGC entry: 2.5.3.1.6 Monitor the Sign Control Sounce

Processing TOG enlry. 2.5 3 1.7 Monilor Allached Speed Deleciors

Processing TOC entry: 2.5.3.1.8 Monitor Door Status

Processing TOC enlry. 2.5.3.1.9 Monilor Controller Software Operalions

Processmg TOC entry: 2.5.3.1.10 Monitor Automatic Blanking of Sign

Processing TOC entry. 2.5.3.1.11 Monitor Power Source

Processmng TOC entry: 2.5.3.1.12 Monitor Power Voltage

PR Pemmission

1

STANDARDS

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
1
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Learning Objective #6

Example Test Procedure (cont.)
Map NTCIP 8002 Annex B1 Required Sections

Map NTCIP 8002 Annex B Required Sections

|E|

— S il it i . - e — -

The TPG has completed werifiying this standard’s conformance to NTCIP 8002 Annex B1 and was unable to find one or more NTCIP B002 Annex B 1 Sections in the Standard.

MTCIP 8002 Annex B1 specifies the required Section Numbers and Titles for NTCIP C2F Device Interface Standards. The TPG uses the following key Sections to werify if the
MTCIP C2F Device Interface Standard is complete and comect

Please provide the section from the NTCIP C2F Device Interface Standard to be used NTCIP C2F Device Interface Standard Table of Contents
in-place of the MTCIP 8002 specified section: B Section 1 GENERAL INFORMATIVE
F- Sechon 2 DMS CONCEPT OF OPERATIONS [Normalive]
NTCIP 8002: 3.4 Architectural Requirements - Section 2 DMS FUNCTIONAL REQUIREMENTS [NORMATIVE]
[This is the first Requirement in the RTM] - Section 4 DMS DIALOGS AND INTERFACE SPECIFICATIONS [NORM

Click Table of Contents Enlry o Sot New Sachon & Section 5 DMS OBJECT DEFINITIONS [NORMATIVE]

- Section § MARKUP LANGUAGE FOR TRANSPORTATION INFORMAT
NTCIF 8002: Section 4 Dialogs [Normative] = Annex A Requirements Traceability Malnx [Mormative]
“ Click Table of Contents Entry to Set New Seclion Annex B Object Tree [Informative]
Annex C Test Procedures [Normative]
= Annex O Documentation of Revisions [INFORMATIVE]
=- Annex E Frequently Asked Questions [INFORMATIVE]
=- Annex F ASCI Table and Description [Informative]
7 Annex G SNMP Interface [Normative]
NTCIF 8002 Section 5 Management Information Base (MIB) [Nomative] & Annex H NTCIP 1201 w03 Derived User Needs, Funclional Requiremen

4 2 Speciied ialogs
42 Specihed Dhalogs
" Chick Table of Contents Eniry to Set Mew Section

NTCIP 8002 Arnex A Regquirements Traceabibty Matnx (R TM) [Mormative]
_! Click Table of Contents Entry to Set Mew Section

Annex G SNMP Interface [Mormative] |
E I [
Annex G SNMP Interface [Mormahve| II

STANDARDS

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- . -U
1 ING
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Learning Objective #6

Example Test Procedure (cont.)
Map NTCIP 8002 Annex B1 Undefined Sections

- =l

The TPG has compleled verifiying this standard’s conformance 0 NTCIP 8002 Annex B1 and was unable 1o find one or more NTCIP 8002 Annex B1 Sections in the Standard.

Map NTCIP 8002 Annex Bl Reguired Sections

NTCIP 8002 Annex B1 specifies the required Section Numbers and Titles for NTCIP C2F Dewice Interface Standards. The TPG uses the following key Sections to venfy if the
NTCIP C2F Device Interface Standard is complete and cormect
Please provide the section from the NTCIP C2F Device Interface Standard to be used NTCIP C2F Device Interface Standard Table of Contents

in-place of the NTCIFP 8002 specified sechon: 7 Section 1 GENERAL [INFORMATIVE]
-Section 2 DMS CONCEPT OF OPERATIONS [Mormative]

e

NTCIP 8002- 3 4 Architeciural Requirements C Section 3 DMS FUNCTIONAL REQUIREMENTS [NORMATIVE]
[This 1s the first Hequirement in the RTM] i 3.1 Tutorial
i .32 Scope of the Interface [Informative]
i #- 3.3 Protocol Requiremenis Lisl
NTCIP 8002: Section 4 Dialogs [Mormative | {4 3.4 Architectural Regirements
) Section 4 DMS DIALOGS AND INTERFACE SPECIFICATIONS [NORMATIVE] ﬂ 3 5 Data Exchange Requirements

#- 3.6 Supplemental Requirements
Section 4 DMS DIALOGS AND INTERFAGE SPECIFICATIONS [NORM
-Section 5 DMS OBJECT DEFINITIONS [NORMATIVE]

4.2 Specified Dialogs

4.2 Specified Dialogs

NTCIP 3002: Section 5 Management Information Base (MIB) [Normative] i~Annex B Objoct Tree [Informative]

- - Annex C Test Procedures [Normative]
) Section 5 DMS OBJECT DEFINITIONS [MORMATIVE] L‘;:“AIII'IBX D Documentation of Revisions [INFORMATIVE]

E Annex E Frequently Asked Questions [INFORMATIVE]
NTCIP 8002- Annex A Hequirements [raceability Matro (RTM) [Mormative | - Annex F ASCII Table and Deseription [Informative]

® Annex A Requirements Traceability Malrix [Normative] & Annex G SNMP Interface [Normative]
- Annex H NTCIP 12017 v03 Denved User Needs, Functional Requiremen

Annex G SNMFP Interface [Nomatve]
Annex G SNMP Interface [Normative]

4| FI ¥ |

Reset ’

2
%
g

STANDARDS
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Learning Objective #6

Example Test Procedure (cont.)
Create Requirements Traceability Matrix (RTM)
» TPG verifies the content of the mapping, then constructs the RTM

; SEL e ae WA RS W { - S X |
File Test Procedure  Reports Tools  Session Panel Help I
[ !
B0 LR Standard Set of Test Procedures | Current Test Procedure | Reports
+- 14 Architectursl Requirsments ! -
=141 Support Basic Communications ﬂj = = I LABLE FOOLE
m-} % Complete S —— — - i_t;:_ﬂw Hicks, Drennan G, =

Detected Extamal MIG Oiyect: 1201 WIZAZ 17 -254.8

ats " ﬁ
ey
-] ant Ganfigursig Pacte |

WahEy
Chip i BEx a
L - 7 5
49 = | ized diskogs, interfs
Results: unctional Raduiren
[ Functional Requirs
* Mt a conforming DMS
+
: SR :;:{lnnﬂ{ requirement
* B R R B table below identit
Emor Detected in the NTCIP C2F Device Interface Standard
g i can be used within !
Sechion The: RTM does nol conform 1o the formal defined in NTCIP 8002 Annex B1 K imoiicd relaticnehi
Description: The heading row "Requirements Traceability Matrix (RTM)" is not the first row in the g

STANDARDS
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Learning Objective #6

How does TPG relate to NTCIP 80027

Answer Choices

a) Draft standards are verified to NTCIP 8002 compliance
b) Unbroken traceability from requirements through testing

c) Uniformity of test procedure content and numbering
d) All of the above

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #6

Review of Anhswers

@ a) Draft standards are verified to NTCIP 8002 compliance
Incorrect. All are true.

b) Unbroken traceability from requirements through testing

Incorrect. All are true.

c) Uniformity of test procedure content and numbering

Incorrect. All are true.

@ d) All of the above

Correct! All of the above answers describe how the TPG
relates to NTCIP 8002.
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Learning Objective #6

Example: Test Procedure for a DMS
Open the NTCIP 1203 vO3 DMS Standard

Eile TestProcedure Reports Tools Session Panel Help

B ldl an | G ¥ | [G 3
BN TP 1203003 01h | standard Set of Test Procedures Current Test Procedure | Reports)|
L34 architectursl Requirsments .
: uppor Basic Communicatio B H z
£-34.11Fe : B \
IT ‘: 419 '\- | 0O HOME MSERT DESIGHN PAGE LAYTUT REFEREMCES MALTMGS REWIEWW VIEW ACROEAT Hicks, Drennan G, =
|5 A s JENvEl el b
G 34.1.3 Explore Dats — ) B et 2 An. B8 T LT %, == 8] W o i Find = =""
342 Support Logged Dats _r.. Lrizl Black L A A 1 = = - = 3= 1 aaBbCeD: AaBbCeDe AgBbC . pegiace 0 )
F-34.21 Datermine Current Configurs Paste . B T U-amewn, x f-F-A- ==== |=- f-iu- TNormal | THoSpac.. Headingl =| .~ Share Webbx
|i J4.220C0 Qing Senvice T hy aeiect b= File i
- 34.2 3R erieve Logoed Data Chpboard = Fank ] Paragraph = Styles =  Fditing Web Ex -‘\
{-14.24 ClearLog L L H 1 2 3 £ 3 &

51

IT 1425 0etzrming Capabiliies of B
@-34.260etermine Tolal Mumber of
i-34.3 Suppor Ex
L5344 M nage A 3
g 3441 Determine Current Access S
B 34.4.2 Configure Access

L3k r1-\.|'l.J'gi. the DM3Z Conhguraiic
13511 [dentify DMS

i 35.1.1.1 Determine Sign Type and

plicn HEaporing

{-3.5.1.2 Determine Mazzage Disple
312 L-n:-—-lmlne Basic Message
B-3512711 08
w3512
@312 NTCIP 1203v03-01b
E-35121 .-I Le-‘-rrr.lr.e Sign Access ; - v
- 3.5.1.22 Determine Malmx Capabilil
3512371 ning Sign Face 52
|_|_ 3612220 mine Charactzr Siz
R 35.1.22 3 Detzrmine Pzl Spacing - - = -
135123 Determine VIS blessage National Transportation Communications
moab1230 Ln..ullnlne,h‘_m.nnﬂ\h —®
N —— — n PAGE 1 OF 18 1096

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
1
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Learning Objective #6

Example: Test Procedure for a DMS (cont.)

Create a New Set of Test Procedures
i Center ta Feld TestPreemdr ety T . 200 7 e

File | Test Procedure  Reports  Tools  Session Panel  Help
New Session Corl+N
Display Requirement Text
R lest Procedures | Current Test Procedure | Reports
Display Dialog Text
[Z Close Session Ctrl4+C
:I_; New Set of Test Procedures Cerl+T USEAT DESIGM PAGE LAYOUT REFEREMCES MAILIMGS REVTEW VIEW ACROBAT Hicks, Drennan G.
|| Open Set of Test Procedures Ctrl+0 1 _ i Find = Ij
§ § | File - News Set of Test Procedures AaBbCcD 4=8:CcD: Section ' Renlace
Save Set of Test Procedures .I|I TF This command will create a new et of Test Procedures file . -.;.1r i Share VeebEx
Save XML Set of Test Procedured Wi Select™  ThisFile =
| The user will be prompted to enter an identification number for the nev file. I Shvies Editi WebEs R
Delete Set of Test Procedures (BiaEsi] : - = Adtapt = . e - """"{. HEuE =
¥ ExitTPG crrleX ! ) ' ' ’

G134 2 & Determine Tatal Mumber of
i..34.3 Suppor Excepbon Reporing
i--14.4 Manage Access

w3441 D
i1 3.4.4.2 Configure Acceas

L1351 Manzgs tha DS Corfiguratc
i--35.1.1 ldentfy DMS

m 35111 Determine Sign Type and
3512 Datermine Kas )
i-351.2.1 Determine Bz
11512 1.1 Detemine the Size
1 35.1.2.12 Detamine the Size ofthe
1351213 Deteming Beacon Type

rming Curenl Accass =

A User Comment Draft of the Joint Committee an the NTCIP

|i| 3571214 Detarming Sign Accass
3512 2 Determine Mairix Capah -
- 35

51221 Deteminz Sign Face Siz =
B1-3.5.1.2.22 Detemine Characier Siz NTCIP 1 203 ver5|on v03
f1-3.5.1.2.2 3 Detemine P xel Spacing
35123 Detarmineg WS M
|i| 351231 Detemina Ma

q : i F&GE1 OF 48 @011 WORDS

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
1
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Learning Objective #6

Example Test Procedure for a DMS (cont.)

Create Test Procedure Requirements Traceability Matrix

File TestProcedure Reports Tools Session Panel Help

i L R A =

= r-,_j TCIP 1203x03-010 r
14 &chitectural Reguirements = . I, | 2 —
141 Support B Communicata By Command in Progress - Please waitt... — i |!g

149

1.1 Reliey

¢ +- 142 SupportLlogged Dats

U@ 3421 Determine Cument Configus
. |i 342281 :||-'|||-:__.-|.:|-. LEging Sendice -
i 03423 Rehieve Loggad Dala
i 3424 Clear Log 4 9 Abort Command
i - 3425 Determine Capabilities of B

: Mumber o Resulis:

n Fiur.-:nl'-lr.g

| 3413 Explore Data Creating TPRTM docx This operation cannot be Aborfed _

rl Excepi
lanage Access

- 3.4.4.7 Determine Cl.l_'f.::."-".:CEEE ! 3.4 Architectural Require is
i 151 Manage lhe OMS Conhgurahl g: : m:ﬂ;lﬂiﬂmmm
I 3151.1 Ide |='|!:.' OmMs 3-‘1'2 Daliver Data
i - 35.1.1.1 Determine Sign Type ang 3'4'1'3 Explore Data
! 151.2 Dete rmine Message Displg 3‘25 i1 i Data
+ SR Ihaemine Eiinie sty 3.4.2.1 Determine Current Configuration of Logging Service

I B Ly | 2 1.1 Delermine the Sire of 1]
- 351213 Determine the Size of th
{3512 13 Determine Beacon Ty

g AcCes
sinx Capabi
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Set of Test Procedures

File TestProcedure Reports Tools Session Panel  Help
B Bw 3XIG
BE-MNTCIP 1202v0301h
34 Rrchitzchural Hequirements
i~ 34 1 Suppart Basic Communicatiol (VI =

i
ol
t_hn
;
:
o
2
=
:
:
i
£
:

-34T1R Dare = )
r?| I j : _'Ja_ 3 FILE HOME IMSERT DESIGN PAGE LAYCUT REFEREMCES WALLINGS REVIEW VIEW ACROZAT Hicks, DrennanG, =

: 1.3 Explore Data L i i L Fl ! 3 5 &
- 342 SGuppart Logged Data H 2
m 3421 Determine Current Configurs
@-34 27 Corfigurs La g Service

— NTCIP 1203v03-01b

5 Determine Capabilitizs of B
26 Determing Total Mumbar of

343 Support Excepton Reporting
& Access

National Transportation Communications
1 Manage the DMS Configurabc '
351G ONS for ITS Protocol

1 Determine the Size ofthe

S intvpiabioivie | NTCIP 8007 Conformant Set of Test Procedures

- 35.1.21.3 Determine Bagcan Type
i-35.1.2.1.4 Determine Sign Access i version 7 - J““ 1 5 201 5
i- 351,22 Determine Matrix Gap abili ’
i i Determine Sign Face Siz
Determine Character Siz
- 35.1.2.2.3 Determine Pixz| Spacing
35.1.2.3 Determine WMS Message

PAGEI OF10 1mseworD: [F %9
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Learning Objective #6

Example Test Procedure for a DMS (cont.)

Create a New Test Procedure

File Test Procedure | Heports  Tools Session Panel  Help I
2 |_. New Test Procedure |
TNTCl EditTest Procedure lat of Tact Bracadirac] Cusnnt Tock Dencndure | Banotc
3 Delete Test Pri Test Frocedure-» Mew Test Procedure
1 | This command will all o the user to creste 8 new Test Procedurs file. The user wll be prompéed bo entes an rdenbfication numbes for the nevs Test Procedure I

Save Test ProcEIre

Closia Task Pi-acotine ME  IMSERT  DESIGM  PAGE LAVOUT REFEREMCES — MALINGS  REVEW  VIEW  ACROBAT Hicks, Drennan G. = |

i E Modify Test Procedure [D ;_
Define Test Procedure Header

Select Requiremenis

5l etmevaratie NTCIP 1203v03-01b

Test Procedure Step

Edit Test Procedure Step

te Fis Delete Test Procedure Step
- Renumber Test Procedure Steps

EJM Procedure Steps National Transportation Communications
for ITS Protocol

351 Manar
- 2511 [dentify
E- 351117 Daterr

OME Configuratic iy

n Type and

3512 Determine Measage Displs
TE N Moboesoos @ootin Aloaoases

STANDARDS

T

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Test Procedure ID

£5 Center-to-Field Test Procedure Generatur

File TestProcedure Peports Tools SessionPanel Help
LE e L Bl |13 | ool fdli

- MTOF1203031k S
; 1.4 Archite chural Hequirements
i~ 3.4.1 5upport Basic Communicai o
! @ 3411 Retneve Dat=
H 341 2 Oelrer Datn
i @ 3.4.1.3 Explore Oatl
342 Bupport Logged Data
B 3421 0ete e Currert Corficurs
@ 3.4.2 2 Canfigure Logging Serace 1
- 3.4.2 3 Retriave Logged Data
@ 3.4.2 4 Clear Log
@ 3.4.2 50etemine Capabilties of Ev
W 3426 Dete lurnbiar o
i~ 3.4.3 Suppart Exception Feporting ¥ Test Procedure D
3.4.4 Menage Access
P 3440 Detamnine Curkant sccass £
@ 3442 Conligure Access
3.51 Menage the DS Canfiguratic
L3811 |dantihe DS
#- 3.51.1.7 Determing Sign Tvpe and
351 2 Detenmine Message Disple
381 21 Determine Basic e
- 31.51.27.1 Detanmine the Zize ot the
m- 251270 2 Datemmine the Size oithe
@ 361713 Dataming Bascon Tyas Cancol ]
M 3.5.1.27.4 Datarrmin Or
161 2.2 Determine Matroe Capab it
- 351221 Determing Sign Face Si
@ 351.22.2 Datarmina Chiamclar Siz
M- 151 27 1 Neteamine Fivel Snncine

STANDARDS

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- .
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Learning Objective #6

Example Test Procedure for a DMS (cont.)

Test Procedure File

= Contur-tu-Fimld Test Precadurs Gaparator
File  TestProcedure Reports Tools  Session Panel  Help
e B U S e s

BT £ih “ Standard Set of Test Procedures Current Test Pracedure |Reports
14 An Th | Fecuirarmenls A, ¢ ¢ :
' | Suppart Bezic Cammunication 2 Eia 23 '5!.'” M B LT Wi e . - e anadinfor ek i
#1411 Ristieve Dove ke Pt o l e r s sl as o A ol ZRlundacsa > B
& 34.1.2 Delvar Dain =& 5 . brp -
! 2 Fined Shosing Madwp - Show= | ) #3000 o i |03
F 141 3 Explora Dsta i s iﬁ'} o IR M i
114 ppod Logged Dats | R X [ 1. - [ Y ' | - <A - - 3 Coe [ L A R e
@ 14.2 1 Deterring Curent Cordgure
+ 1422 Corfigure Logaing Semvice o,
+ 142 3Rstieve Logged Dain :
& 14.2.4 Claar Log L
=14 “spmbilities of Ex i
F 142 =BT otal Murbar of =]
143 Suppar Excsption Feporting -
- 144 Manags Access = &
+ 1441 Detenning CunentAccess =
4 1442 Configure Access I
i~ 151 Manage the DM3S Configuraiic . Test 01.00 Lelect the Test Procedura-=Define Header Menu [tem to entar the 5
1 weterming Sign Typ=snd | - Procedure: est Frocedure Title
i~ 1E:1.2 Deterrrina heszage Diepla:
- 15121 Determing Bosic Messag:
- 151.211 Detenninatha Size ofthe  |f) ™ o Select the Test Procecdure->Define Header Menu 1tem to enter the
&3 Description: )
& d est Procedure Description
* =
[ ering kairie Cap - 4 Select the Test Procecure->Select Requiremants Menu Item to
a1 1 Distening Sign Face ) Requirement(s): Ao ,
il = S entter the Test Procedure Requirem ents
- 15.1. Detemnine Charecer Siz
® 151 Fimed Spacinc 3
1-151 /ME Message : Select the Test Pracedure-~Define Yanables manu item to enter the
w151 etetmine hesimim M i Variable(s}: [eit Procediire Vasakiles
& 161 f = o o BTt
# 1512 Determine Supporad Co -
| 4 Detemmine heszage Dis - . L Select the Test Procedura-=Define Header Menu [tem to enter the
v G i Pass/Fail Criteria: Pt *
i . sl Procedure Pass/Fail Criteria ,
s - @
& 15.1.31 Delarming Masdrmuarm Mumnl 5
& 15132 Defermine Madmurm Ch = PR Test Step I ek Aeeeediiae [ T ¥
- 161,33 Distarming Masgrum of Ch 2 (|1 T D e e ey o e e s =
F i > Page 1 Sac i FTTR Ing <ol 18 EC| TRK | E o

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
T
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Test Procedure Header

W CAteduin Test FICCEIaE Lerano [EEETR =T
File | Test Precedure | Reports  Toals  Session Panel  Help
Mem Tesl Precedure

Leiit Test Procedur: IHD{ Test Prowedures. Current Test Procedure Reports
|

Dbt Test Povcedure

Save Test Procedurs |' Lo
Le + Close Test Procedure b | omet  Puplaoa  Beivenid  Wailgs  Rewes vies | Doegn Leou

Madify Test Precedura ID = ol S 2 1 _— r Ll Aal AESCEE A

| L e piais
& D.ﬂh !&’.w*“ﬂ’d’ s N L u . 1 : . 2 el [ lr'*
Select Requé rements i e Bries= | o Geiea
: Detine Varkables Gt Drestdan -+ Duied T Prazedurt Hasoe o 4
Tha tamsinerd modl abwa Bhe wter Lol ard il Hee Tow) Pt b, g ongtban, ol P Fed wtea i =
Tost Procedurs Stop T -

Lalit Tast Preced
Db Weesd B
Reemumbear Te

: Stap

e Slep

Wpoceduie Slepd
He -sart Test Procedure Steps

Test Select the Test Procedure->Define Header Menu ltem to enter the

Procedure: 01.00 Test Procedura Title

Select the Test Procedure->Define Header Menu Item to enter the
Description: o

est Procedure Description

Select the Test Procedure->5elect Reguirements Menu ltem to

Requirement(s): St &
q (s) enter the Test Procedure Requirements

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

Variable(s):

est Procedure Variables

i
- : Enlort the Teet Dol iien slisflon Haselos Blam i ltmms to mmtor the L
Pegedafl | Weeda 8l | S8 INTEAQ. 3 W L = +1
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Populate the Test Procedure Header

e

File Test Procedure orts Tools SessionPanel Help

TR o S L | = R R T e S W S =
b “| standard  Set of Test Procedures Current Test Procedure |Reports|
141 Sunart Basic Communicatior || 558 9L N Iest Famer Tk Teble whdow  Hib I

1411 Ralrigye Dea i

¥

Tasl Procedure Title

Détermine éign TL-pe an-c.ﬂ .'I'-e;c.hnql:;ingy

3IEEHE B

17 Confien Test Procedure Description

161 Mannget
1511 | denity

= 15111 Deten

This test case varilies thet the DS indicates thal it is the sign 1ype and uses the kechnology as required by the specficaitan nter the

m i nter the
=R
g4 Test Procedure PassiFail
"
e device under test (DUT) shall pass every veriication siep included within the Test Case in order to pass 1he Test Case, m Lo
=
="
=
enter the
"
& Mole: To enter a new line, press Ihe <CTRL=><ENTER> keyboard combinalion.
= nter the
="
= Recheck Spelling K Cancel

-]

L

T e

TR 3 A Timbmrmnine blaviraiion mf b

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
1
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Populate the Test Procedure Header

(% Center-to-Field Test Procedure Generator

Flle TestProcedure Reports Tools SessionPanel  Help
N ENES e S S A Sl e

i@ NITCIP 1205.03-01b | Standard | Set of Test Pracedures | Curt

- 34 Archiiz clural Beguirements

{ Fe Edt Wiew Tnsert Formsb Took Table  Wirdoe  Help vpeaquesoon foe belp w3
i 1: dg [ =3 <[ 24t gl == s s s Moo Al S il i d T s s oo 8] e o
i FnalshawngMarkup = shows [ #3 3 - 23 - BRG] ;ﬂl
i o - " T oy ad
i EI L -'-_'g- [ : R : - B S T | S i e = i 13 | E 2 L) .
i |+J '.-' 21 Oet = -.=|n=r1"r|-ﬁ'1 = Ti
H |J_1.J-'-1 2 Configure Logging Sorice
@ 342 3Retneve Logged Dat= Test
@ 242 4 Clear Lo - es . o
w :Fm S 2 01.00 Determine Sign Type and Technology
: Procedure;
- 341 Support Exceplion Reporting
B i 3 This test case verifies that the DMS indicates that it is the sign
I Description:
Ifl type and uses the technology as required by the specification.
. K Selectthe Test Procedure-=Select Requirements Menu [tem to
el = Requirement(s):
3 ne Magzage Disple d (s) enter the Test Procedure Regquirem ents -
; 2.7 Determine Basic Messag:
3 1 =t ineg H
e T Variable(s) Selact the Test Procedure->Define Varables menu item to enter the
ariahble(s): .
Test Frocedure Variables
: I The device under test (DUT) shall pass every verification ste
: Pass/Fail Criteria: . i o ; . A3 e
il included within the Test Case in order to pass the Test Case.
Test Ste
P Test Procedure Results
i Mumber
uppor ad . i Test Procedure Results
ssage Dis .
W 351 24 DeletasllMessangos ofal o Date o
{3513 Manage Fonts Tested By: i 4 Pass/Fail =
m 5137 Netermins b adirmim kloml £ ested: ¢

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
|
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Select the Requirements

w: Cenber-to-Fekd Tas Procedure Genemtar T [t ]
File | Test Procedure | Reports Tools  Session Panel  Help

thews Test Procedure

-
= WTC| Edit Test l'uuu-.:u.u..- ot of Test B hures Cu 'Hﬁti’ fure | R
Tolal Delete Test Frocedure —— ——
:“""I Save Test Procedure
f *_.: » Close Test Procedure fued  Pagelapmui  Felrmen  Ruiing:
=l = . » cw Vo e 1 Fine
v Modify Test Procedure ID LR b i aabccre An B Yl b sl nabeene AaEhe '%5( e
Define Test Procedure Header B U - me i K A . rerge |
Select Requirements ot
Define Variables
Test Procedure Step
Edit Test Procedure Step
Delete Tost Pracedure Stop
Renmnber Test Procedure Steges

Ri-gart Test Proosdine Sops
Test L
01.00 Determine Sign Type and Technology
Procedure:
Description: This test case verifies that the DMS indicates that it is the sign
P 5 type and uses the technology as required by the specification.
; Select the Test Procedure-=5elect Requirements Menu ltem to
Requirement(s): T S o
enter the Test Procedure Requirements
Selact the Test Procedure-=Define Variables menu item to enter the
Variable(s): Toct Br o artabl
est Procedure Variables
. The device under test (DUT) shall pass every verification ste|
PassfFail Criteria: : S ( ) : P 44 P
included within the Test Case in order to pass the Test Case. L
TEEt StE'p I Tacmk NMuaaandiiwa I Mo olds
Foaedald | Wiedu bl | o3 HOE == = - T

STANDARDS

T

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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i I8 Sclect Reguirements

Learning Objective #6

Example Test Procedure for a DMS (cont.)
Select the Requirements

Hure [Reports

SO0 [ s PRI —I

SRS ATRRE RN HENEA" RV R el SN

13.4.1.1 Retrieve Data
1 3.4.1.2 Deliver Data
0 3.4.1.3 Explore Data

1 3.4.2.1 Determine Current Configuration of Logging Service

[13.4.2,2 Configure Logging Service

[13.4.2,3 Retrieve Logged Data

[13.4.2:4 Clear Log

0 3.4.2,5 Determine Capabilities of Event Logging Service
1 3.4.2.6 Determine Total Number of Events

1 3.4.3 Support Exception Reporting

[113.4.4.1 Determine Current Access Settings
[13.4.4.2 Configure Access

[13.5.1.1.1 Determine Sign Type and Technology
13.5.1.2.1.1 Determine the Size of the Sign Face
13.5.1.2.1.2 Determine the Size of the Sign Border
[13.5.1.2.1.3 Determine Beacon Type

r3.5.1.2.1.4 Determine Sign Access and Legend
[13.5.1.2,.2.1 Determine Sign Face Size in Pixels

0 3.5.1.2.2. 2 Determine Character Size in Pixels
13.5.1.2.2.3 Datermine Pixel Spacing

[13,5.1,2,3.1 Determine Maximum Number of Pages
[13.5.1.2.3.2 Determine Maximum Message Length

C [N . - B -5 . - - E#- B SR o AR -

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-sSelect Reguirements Menu Item o
enter the Test Procedura 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

H Cancel |

O

Tmah Plmmmm s I L S P

STANDARDS

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Select the Requirements

| E : Center-to-Field Test Procedure Generator

& Select Requirements

lesdg
IReportsl
E; Tups a guestion for help -

w1 s g poae AR S E A SR ap e e ) . B
*.] [F3.4.1.1 Retrieve Data o

[ 3.4.1.2 Deliver Data TN E ' SR -l - e R e =
=11 [¥3.4.1.3 Explore Data 1
-] [¥3.4.2.1 Determine Current Configuration of Logging Service
e [13.4,2.3 Retrieve Logged Data
".] [©3.4.2.4 Clear Log
+d [ 3.4.2.5 Determine Capabilities of Event Logging Service
; | 0 3.4.2.6 Determine Total Mumber of Events

1 3.4.3 Suppaort Exception Reporting
£ [ 3.4.4.1 Determine Current Access Settings ermine Sign Type and Technology
1 [ 3.4.4.2 Configure Access
: [ 3.5.1.1.1 Determine Sign Type and Technology
: 7 3.5.1.2.1.1 Determine the Size of the Sign Face s test case verifies that the DMS indicates that it is the sign
g [0 3.5.1.2.1.2 Determine the Size of the Sign Border e and uses the technology as required by the specification.
= ]

:-_: g.gl i-:' 1-: xzrmma Hescan Twm sCLthe Test Procedure->Select Requirements Menu 1tem 1o
& 1 13.5.1.2.1. rmine Sign Access and Legend ;
1 [13.5.1.2.2.1 Determine Sign Face Size in Pixels er the Test Procedure Reguirements
i 1 03.5.1.2,.2.2 Determ!ne C_haracter _SIZE in Pixels Bt the Test Procedure->Deline Variables menu itemn 1o enter the
%14 |[03.5.1.2.2.3 Determine Pixel Spacing O ———
; * [13.5.1.2,3.1 Determine Maximum Mumber of Pages
& 1 [ 3.5.1.2.3.2 Determine Maximum Message Length b device under test (DUT) shall pass every verification step
e uded within the Test Case in order to pass the Test Case. :

4 -]
i L ok || cancer | b G e e o
. £ '-.. i

STANDARDS

I T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- .
1
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Populated Test Procedure Document

B Center-io-Field Test Procedurs Generalor
File TestProcedure HMeports Tools SessionPanel Help
Rl e i St e 3 i

B TCIF P Bl |Standard | Set of Test Procedures Current Test Procedure |Reports |
3.4 Archilechurzl Bequirsmenis 7

-341 Supper Basic Cammunicatior (1| I N et I e e e questicn forheln =

3411 Feetrisws Dot L [N R A A N A n R e W= 1" DRI N NE-a WA AL Wi L
341 2 Deliver Dala = | B > % 3 St

3.41.3 Explare Dt jrralshawngmariu e i

3.4 2 Suppor Logged Date Ell'--*!"m:l"l'-! | S I M I I £ R - HEN W L e T Nt I oo e e B s
3.4.2.1 Detarming Currant Configurs
3.4.2.2 Conhigure Logging Serace i
1.4.2.3 Retiieve Logged Date =
3424 ClearLo
3.4.2 5 Dietarm apabiliies of B
3428 Determine Totsl NMumber of 4
34 3 Suppon Exceptinn Reporing =
34 4 banage Aocess b
3:4.4 Determine Cument Access S

| ¥

H-H &

L =

E AR

£

&- 3.4.4.2 Configure Access
35 1 Manage the OMS Configuratic i Test |4
351 iy DRSS i 01.00 Determine Sign Type and Technology

& 3.5.1.7.1 Detarmine Sign Type and D Procedure:

15 1.2 Determine Message Disple
35121 Determine BasicMe
381211 Deterrning the 3
35.1.2.1 £ Determine the Size of the Description:
35 1.2.1 3 Determine Baacon Type Iy
35 1.2.1 4 Determing Sign Access: -
-3.8.1.2.2 Detbarmine Matnx Capabilil 34.1.1 Ret_rleue Data
151221 Determine Sign Face Sit 3.4.1.2 Deliver Data
35 1.2 22 Determing Charactsr Siz i Requirement(s): 3.4.1.3 Explore Data
5.1.2.23 Determine Fixel Spac A ; £ . ]
g'f s ﬁg ':"“”' '";;’21‘ RBCNG 3.4.2.1 Determine Current Configuration of Logging Service
5.1 .23 Datermine Wha Message N i X _
11 Dietermine b asirmur Bur 34.2.2 Conflgure Logging Service

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

B H B

L I

E-351.2:2

-] it b e e 5

. ning Supponied Co ; Variable(s): Select the Tesl Procedure-=Define Vanables menu item to enter th

& 131234 Determine Message Dis i Tesl Procedure Variables

@& 3.5.1.2 4Delate AllMessages oia| . .
4513 Manags Fonls o <
il i - s The device under test (DUT) shall pass every verification step 2
1.5.1.2.1 Diabarmine besarmum Muml 3 Pass/Fail Criteria: s

inclidad within tha Tact Caca in ardar tr nace tha Tactk Maca

2 T = -

-

1.51.3 2 Datarmine Maximurm Chan

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
T
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Define Variables

2 Center-to-Field Test Procedure Generalor

File
o
= WTC
:' g | fe ,!lhﬁ"f Format  Jook  Tade  windos  Help Tyoe aauestion for heb =02
=M % Save Test Procedure = = e e e e G : i e . v
w3 = l[caie -.IIIIUI;;;E.E-I=_:_:.;;,=II_.~._«_-.£-!:-_ILj.d-_&-_—iql.-i:L-._l._J'I L ]| 12 —!
| Close Test Procedure = - B — -
A - Show~ ﬂ}‘{!}m‘-"|._{,;.’_'|../|£§
L Madify Test Procedure ID e ; : ; : : : ; A . 5 i : e =
i 1 Define Test Procedure Header . . e =
o 3 Select Requirements
&3 Define Variables
': 1 Display Insert Test Step Window
% BT s -
-7
113
%3 B
E
357 Managz the DWME Configurstic TESt L)
=451 Dhig < 01.00 Determine Sign Type and Technology
#1611 ne Sign Type and Procedure:
L3812 2ce i
3512 B
® 357211 Determine the he 117 o This test case verifies that the DMS indicates that it is the sign
w35 7121.2 Determine the Si e Description: . H :
it 3 Determine Beacon Type : type and uses the technology as required by the specification.
] ine Sigh Access:
B skl it ||| 3.4.1.1 Retrieve Data
# 3 eterming Sign Face 5 - 3.4.1.2 Deliver Data
@ 35 Iatormine Charsctar Siz ; Requirement(s): 3.4.1.3 Explore Data
# '.l'r %5 petsemmiie s 3.4.2.1 Determine Current Configuration of Logging Service
dale - - .
# 367231 Determing Mavimurn Hu 34.2.2 CDI'IfIEI.II'E Logging Service
o 3b latormine Maxmum Me Lt = o .
& 95 o Deteimie St e T : : Select the Test Procedure->Define Variables menu item to enter the
7 15 D Supnored U Variable(s): \ari
w351 ieterming hessane Dis lest Procedure Variables
h ' 5
i SR . | . The device under test (DUT) shall pass every verification step 2
wl ir Cher | | _ - PﬂSS[‘FBI Critena: inclndad within tha Tast Caza in ardar ra naze the Tast Caza F
IREEL e —SSS . :

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- W
1
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Learning Objective #6

Example Test Procedure for a DMS (cont.)

Define Variables

o Cebied-tu-Fheld Test Pioceduie Geaaler

-

*
PR
m o

BB - -

- B
o ora
i o

Creale a Mew Varnable

ASM.| Types |Object Types

Enler Vanahble Mame

Select Tesl Procedure Varable(s)

|3a|aﬂ Type

e g .z

e ac e sl n i n iaaa o) e o R
= |

Ll

Dralote |

I T T .

Ype and Technology

fies that the DMS indicates that it is the sign
technology as required by the specification.

ata

jta

pta

E Current Configuration of Logging Service
|Logging Service

reedure-=Deline Vanables menu item to enter the

riables

|| cancel

|test (DUT) shall pass every verification step

s Taek Macs in Aardar ta nace the Teck MCacs

STANDARDS

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Define Variables

[T e re— EEl A
Fle  Tedt Provodire  Repirts  Touls  Seislen Panel  Helyp
. e RN @
T Starcard Sot ol Test Pracedurss Cimenl Test Procedure | Geperts

1 Wl ' F oo
- - [ [ ol L Rl isniii Elassm B e P — 7
R e LY S| =
H hil | diplat s :‘1
Create § New Vansbs e [
AEM T Types  Cljes Types
Faoraarex_Siagn_T ype BTETH - rew |

Soiegi Tosi Piocedus Varabds x|

“ Required_Sign_Technology [eventClassClearTime]
+Required Sign Type [INTEGER]

rmine Sign Type and Technology

et case verifies that the DMS indicates that it s the sign
nd uses the technology as required by the specification.

1 Retrieve Data

2 Deliver Data

3 Explore Data

Dslota K Cancal 1 Determine Current Configuration of Logging Service
2 Configure Logging Service

[ the I I Frocequre->LeTing Yanaos:es meEnu fEm 1o &nfErme
| | VATRIDIET S - F et TR Sy
Pagied fl | Wiess M | 3n BEE 3. amey -

B TG Dmurrdnyd el Yewfod | = 18 Sed ool Tl Procodues Mol Yool

ARDS

<

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Define Variables

o Comber-t-Fiekl Test Procerhare Goner gt

= i ||
File Test Procedure  Reports  Tools  Session Panel  Help
3 = G K s
g NTCP 12030301k Standand | Set of Test Procedures. Curvent Test Procedure | Reports
i 10| b 7 Dooument] - Micioft Word # B
ements: 19 n Hars bt Page Lapoul Relermans Baibngn Fanew Vimw Dwign  Lapout ]
! ' B 0 A S
e F Fomiat Panicr i i S \ B ' I‘:,:J Y s
Test 01.00 Determine Sign Type and Technology
Procedure:
D ioian This test case verifies that the DS indicates that it is the sign
i type and uses the technology as required by the specification.
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
; . Required_Sign_Technology [eventClassClearTime]
Wariabie(s) Required_Sign_Type [INTEGER]
Pass/Fail Criteria: The device under test (DUT) shall pass every verification step
’ included within the Test Case in order to pass the Test Case.
, '[est f’.teP | Test Procedure | Results
Fapeilofl | Wards 3 | o i d 3 W BN - e

STANDARDS

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- . -U
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Learning Objective #6

Example Test Procedure for a DMS (cont.)

Define a Test Procedure Step

S -8 F W TR PITE R AUTS GaTeriol
Fils TestProcndire  Meparis  Tools  Brscon Panel  Help

Bl b b #l 5 - B
¥ o & iewlewr] | Bl ol Tes| Proepshres Current Test Procsdure Beguris
Fim £t e e Fpve Imk Tibe e L i
Ll g oo Soomope g i to plal g s p ) e i ] ST W R T SR War e |
I i . Lr — - j

w8 ey Marhun I-_Em-— o) ek

B Test Frecedurs Step

Mep D 0100 Koyl FEH = | mesm | I
: Test
01.00 Srmas e it bt 1 y Pravion |
: meﬂduﬂ!‘: o Tlap Frevesas
L
} Deseription:
Heguirementfs ):
Variabile[s): -
PG L § : Coe ] .
i
" lmalaly@s

‘ U.S. Departmentof Transportation
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Select the Objects for the Test Step

* Center-to-Fleld Test Procedure Generator
File  TestProcshre  Roports  lools  Sewon Pl Holp
fbiacbodl o L R rar—ee AL
'I'" Mmoo ® Gl | Set of Tes! Procedures Current Tesk Procedurs Regorls
YT — T , v B
. [ BTSN =N : = :
i._," Seloct Objocts i the order thoy are te appear in the Reyword Uge the mouse ta dhange tha ordor of objects in the Reyword List
Y T St e Dbject Insiancs bafor seleciing Ia objact 3w

1204 »02 AZ.11 - 2.5.1 maxBventClasses 5.2.2 dmsSignType.D

1201 »02 A2.11 - 2.5.3 maxEventlLog Configs 5.2.% dmsSignTechnology.0
1201 w02 AZ 11 - 5.5 maxEventlogSize

5,22 dmsSignType

5.2.9 dms SignTechnology

Inglares - - Kyt it
& Fized O Variobls (50 " 2
| #uld i Koyerord List | | Momaovs Irom Keyword List

'
| Camcel | &

\rrale kI W O R T T T i e ) |

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
- . -U
T ING
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Inserting a Test Procedure Step

% Center-to-Field Test Procedure Generator
File TestProcedure Reports Tools SessionPanel  Help
[ EM e |1-'|';B|i,'_‘.|4;!. ; FRFENPNE=
& “”H:;r: ey 4!| Standard | Set of Test Procedures Current Test Procedure | Reports
* |_3;1 -'-'I'.\S:E-‘E«"""I'\" nicAta Ee Edt Miew st Fgrat fook Table Widow el Twpa @ quesion forbeln = 36
;@.hmr- & Diata e o |4 -t B L IS === 1|1 I:??__-_I";‘,",.—}.'!?_pr.ﬂ_n.&ldbl_l SEDL L s 0o B ] 151% -E
ek fEi;T;fLLi'afi frnalstaens e = e | W 8) o g e a el o i
a“.;; [£] s 0 “%'""2'.""'3 . DR N T R L Y + ST ",.__.’
i@ 3421 Dotann .U( g s 3.4.2.1 Uetermine Lurrent LoNTIguration of LOEEINE Service
- 342 2 Configurs Logging Serace 3.4.2.2 Configure Logging Service
: El Flatrieve Logoed Dota
| B 342 4ClearLog . Regired_Sign_Technology [eventClassClearTime]
| ol P I:': :"‘ ine C:,. Ak lities .JI' Ex Varlabla{s}. Reqired_Sign_Type ['NTEGER]
1 3413 'r'pnfl.u.r-r'lnn.’.. 1Drting _— . { n - ;
344 Manage Access e device under test (DUT) shall pass every verification step
! @ 3441 Detemine Gurrenl Access EammiFall Critans included within the Test Case in order to pass the Test Case.
R 2442 Corfigurs dccass
351 Manege the OkE Canfiguratic
ity O b e RED Test Procedure Results
®-36111L0 l:'&m‘l[l'-' Sign Tupe and Number
: mine Message Disple GET the following object{s):
. : #1201 w02 A2.11 - 2.5.1.1 eventClassNumber.0
5 3 #1201 w02 A2.11 - 2.5.1.2 eventClassLimit.0
o _" #1201 w2 A2.11 - 2.5.1.4 eventClassDesaription. 0
R #1201 w02 A211 - 2.5.1.3 eventClassClearTime.0
& #1201 w2 A2.11 - 2.5.4.1 eventConfiglD. 0
@ I5122? rmhrmurf- I'x'=r1“"e Siz #1201 w02 A2.11 - 2.5.4.2 eventConfigClass.0 i
| w381 fJ L, bL.00 51201 w02 A2.11 - 2.5.4.3 eventConfigMode.0 Pass/Fai
I it 'I']':E,',F . #1201 w02 A2.11 - 2.5.4.4 eventConfigCompareValue.0
| @35 r 737 Disterning Mexmum Ma #1201 w02 A2.11 - 2.5.4.5 eventConfigCompareYalue2.0
@ 56.1.23.1 Determing Supportad Cc 11201 w02 A2.11 - 2.5.4.6 eventConfigCompareQ10.0
Ty LR RO #1201 w02 A2.11 - 2.5.4.7 eventConfiglogOI1D.0 &
2R 2 hlanann Bant ) #1201 w02 A2.11 - 2.5.4.8 eventConfizAction. 4

STANDARDS

l Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
T
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Saving the Test Procedure

o Caram-to-Fied Test Focedare Genengtor T T e
File  Test Procedure | Reports  Tools  Session Panel  Help
Hew Test Procedure

T : !;illl :1- |I| E":qll:':'l'a‘:l;'" I"d Test Procedures Current Test Proceduore | Repodts
::: save lest Precodure L -
_'_.I i Close Test b e i 2 :rlu 1 Arirremar J g frnre i Cruge [ = i@
1 MOy Tart ProCeine BD | Tis crvmnd w s e v e sovte e Tea Procuoein e et Tethoessws e JF | 10 T | puancet nstc . AdB : nnce wance B 20
Decfinne Test Provedure Header T - i . .
Sadoect Begui rements sl i S Ere ¢ L
Dufine Variables ' oS —
Vet Procedirs Step 01.00 Determine Sign Type and Technology
Edit Test Procedure Step PrDcEdurﬂ‘:
Delets Test Brooedurs Siep
i= Henamber Test Frocedurs Steps
Re-snr Test Proceding Steps
Déscription: This test case verifies that the DMS indicates that it is the sign
’ type and uses the technology as required by the specification.
| 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
" Required_Sign_Technology [eventClassClearTime]
v bl : e
ariable(s) Required_Sign_Type [INTEGER]
e The device under test (DUT) shall pass every verification step
Pass/Fail Criteria: included withinthe Test Case in order to pass the Test Case.
Test Ste
P Test Procedure Results
Number
01.00 ASSIGN 1201 w02 A2.11 - 2.5.1.1 eventClassNumber 0 EQUALS 1201 vO2 N/A
" A2,11-2.5.1.2 eventClassLimit.0 :
Page el | Weeawirh LB gl i} L +

K3 NTCIE Standard Mot Varifed . B Sst of Test Procsdurss Mot Veribed
TRG Status: Command Completed

STANDARDS

l Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
T

- - -v ‘ U.S. Departmentof Transportation
RAININE Office of the Assistant Secretary for
. Research and Technology




Learning Objective #6

Example Test Procedure for a DMS (cont.)
Closing the Test Procedure

w2 T rpeecy Firkd Teo Depsecire Geneutm PR R |

File  Tost Procoadurs | Heports Tosls  Session Pascl  Help
New Test Procedure

: 'u?.: F:.'.I.: '-T' IlPI il et off Test Procadures | Coment Test Procedure . geports
1::: Save Test Procedune i "=
e, Clase Test Procedure e Dagelaged Selereris Mslngs  Tamesy e Camgn Lagpnut o i@
“E madily Tt Progedure 1D T P it gy ey a1 o S Ao LML ERLLAL LT} “BLC Asebte AAD desien wmes aomeen vanen aBean somwen, | . W i :::”
Deefine Test Procedure Header This zemrsad wil it the cumart Test Frocedor file F thi e b st S4am toved tha ssaris preragted o amon th e beloes i dossd. g1 mesong s r. S e mEnE wrang G o Eneege | oo
select euiremmms pasans =-Ses = | 9 AahE
Dafina Variabiles — L e : =L Py
Toest Procsure Sleg :
Cdit Test Procedure Step i
Dedete Tewt Prooedun: Step
|= HAemamber Test Procedure Stops
Hesort Tesd Procedun: Stops
Test
01.00 Determine Sign Type and Technology
Procedure:
Descrintion: This test case verifies that the DM indicates that it is the sign
n ’ type and uses the technology as required by the specification.
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
. . Required_Sign_Technology [eventClassClearTime] -
Vanable[slv Daniiirad Clan Twuea [IMTESCD] SR
mgelell | Wasels ok |IE E5E uEw I i

STANDARDS

l T Q Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Saving the Sets of Test Procedure

= Center-to-Field Test Procedure Generator

File | Test Procedure  Reports Tools  Session Panel Help

Display Requirement Text ~ [ompr s i
Displa\‘r Dialog Text el

= 2l B Tyo= a guestion for hel

[ Close Session Chrl+C FETE 2 a el o i —
(B ul====2=_)ic:= =)o o A W0 5 e (2 (a LY i Dt ) | 13
T

[} _Save Setof Test Procedures / TPRTM __ CIrl+S N S S S S O N O e
8 Save XML Set of Test Procedures
4 Close Set of Test Procedures
4 Delete Set of Test Procedures Ctrl+D
¥ Exit TPG Cirl+x

NTCIP 1203v03-01b

National Transportation Communications
for ITS Protocol

NTCIP 8007 Conformant Set of Test Procedures
Version 10 - Jun 03, 2011

STANDARDS

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Saving the Sets of Test Procedure

£ Center-to-Field Test Procedure Generator
File TestProcedure Reports  Tools Session Panel Help

|HENE NSRS TSNS ST AN N =
i MTTP 120303010 | standard | Set of Test Procedures Current Test Procedure | Reports

= Bot of Test Procedures - Mot Baved

=-01.01 Determineg Sign Tyge and Tech

© File Edb Wiew Insett  Fomnat  Took Table  Wirdow  Help wpe mquesaon forfeln - X

e BB T8 s pla. 8 ) o f

Saveinc |10 Set of Teat Procaduies

[l

iy [#}]TPG WP 120300301k Sec of Test Procecires wl.doc
[_\.j B TP WTCIR 12000501k Set af Tast Frarecires DRAFT w1 .doe
My Fesent (¥ TPG WTCIP 1203u03-01b F6c of Test Procecires DRAFT vEdoc
Duedments ] 1PG NTCIP 1200W03-01b Set of Test Frocecires DIRAFT y5.doc
[9 EJTPG WTCIP L203@03-01k Sed of Test Procecures DRAFT vEdoc

W TPG HTCIP 12000301k Sex of Test Fracedures IRAFT 47 doc
[eskrap @JTPG NI L203w03-01b Sec of Test Frocecures DRAFT vEdoc

W TRG MTCIP 12030301k Sex of Test Frorecires DRAFT vSdnc

@'HDG WTCIP 120560301k 56 of Test Propecras DRAFT Y10, doc

ki p Diacuneries

3-01b

Fil: name: 301k St of Tezt Procsdunes DEAFT wdas) rm m u “ icati o“s

My Computer

o

MoMehwork  Save s Sebol Tes Proceduss | Cancel

— 10Tr TTS PTrotocol

NTCIP 8007 Conformant Set of Test Procedures
Version 10 - Jun 03, 2011

L

STANDARDS

U.S. Departmentof Transportation

Office of the Assistant Secretary for
Research and Technology




Learning Objective #6

Example Test Procedure for a DMS (cont.)
Saving XML Test Procedure

G5 REWIEW WIEWY ACAOBAT Hicks, Drennan G, -

File | Test Procedure  Reports  Tools  Session Panel  Help
MNew Session Cirl+M
DTyt sty il Fest Procedures Current Test Procedure | Reports
Display Dialog Text
[2 Close Session Curl+C
Mew Set of Test Procedures OtA+T SERT DESIGM PAGE LAYOUT REFEREMCES ABILE
Open Set of Test Procedures Curl+D :
L, Save Set D{_Tast Procedures [ TPRTM  Ctri+5
== Saye XML Set of Test Procedures |
g Delete Set of Test Procedures Ctrl+D
File = Senve XML 5=t of Test Procedurss
x Exit TPG This cormmand will create an AML encoded representation of the Set of Test Procedures file,

STANDARDS

T

21,

NTCIP 1203v03-01b

National Transportation Communications

for ITS Protocol

Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Example Test Procedure for a DMS (cont.)
Displaying XML Test Procedure

[ Centar-to-Field Test Procedure Generator

File TestProcedure Reports Tools SessionPanel  Help

Lii'_iﬂ.; AN AN RN A =

QISR SO A |Standard | Set of Test Procedures Current Test Procedure | Reports

SR P fdt Wew bt Farot Dok Tae Wrdwo o Be et N
2 Noers) + Lot '[,i---- Tz Foma v.|1 -LB L U= = = . et A T W T
i Pl showing Markup = Shm_g'|'!}E v = W) . —J:‘g_"J
[E] O c 1 i ' A

NTCIFP C2F Device Interface Standard
XML Encoded Set of Test Procedures
Standard: 1203v03-01Db.doc

[ et _of Test Procedurssi

(9 TPG_version () 3 4 0 TPG_Version *)

(4 Standard_ID{ | 203 Standard 0|
{0 Standard_Major_ID( (13 ) Standard_Major D)

|« standard_minar_0 (] Istandard_rnor o |

14 Standard_Major_ Resision fbﬁS‘tandard_Ma]orJ\e'ﬂsDn "}

i [ Ttie [ This is the Internal AT test No. 1 Note that the instructions did not ask to have any

tuspelled words, However, the tester mserted a few mi tlus gection to see of the TPG will check
Foaw thseis meannn mbaes T aaren s TTH srnll ahanls Fao o allad siraeds Tastae alan abasl-ad Faon lioa

STANDARDS

l T Source: Center-to-Field Test Procedure Generator User Manual, v2.0, FHWA, July 15, 2015
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Learning Objective #6

Which is the order of the TPG example
workflow?

Answer Choices

a) XML Requirement Step Object Variable
b) Object Variable Requirement Step XML
c) Requirement Variable Step Object XML
d) Object Requirement Variable Step XML

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology



Learning Objective #6

Review of Answers

@ a) XML Requirement Step Object Variable

Incorrect. XML is an output created at end of workflow.

b) Object variable Requirement Step XML

Incorrect. Objects are not known until Requirements are
known.

@ c) Requirement Variable Step Object XML

Correct! Requirements are populated with Variables that
are tested in Steps of Objects that create XML output.

d) Object Requirement Variable Step XML

Incorrect. Objects are not known until Requirements are
known and Test Steps must be known before Objects are

su ums selected.

l -v ‘ U.S. Departmentof Transportation
]- - Office of the Assistant Secretary for

Research and Technology

RAINING




Summary of Learning Objective #6

Use the TPG to Generate Test Procedures for a Variety
of Equipment

TPG follows NTCIP 8002 for uniform numbering system and content

Role of TPG includes proper use of key words, test procedure in
IEEE 829 format, and XML outputs for use by test equipment

We stepped through a successful TPG installation

We used the TPG to develop an example test procedure for an
NTCIP 1203 v03 dynamic message sign

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology



Learning Objective #7: Adapt the Generated
Test Procedures to Procurement Contract
Terms and Conditions for Successful Project
Conclusion

» Discuss lessons learned from unsuccessful ITS projects and explain
how to avoid repetition

= BEGIN by planning a test procedure to be used successfully at the
END of the procurement

= Demonstrate how to include clear, unambiguous contract terms and
conditions

» Demonstrate how to work backwards FROM the project’s successful
end TO the beginning of the procurement process

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology



Learning Objective #7

Plan the Test Procedure from the Beginning

BEGIN by Planning As If You Were at the
END

= DO NOT approach an ITS project as a normal construction project
= DO approach the beginning of an ITS project as if ending an IT project

= Cost to correct at the end is 100X more expensive than the cost to
correct at the point where the defect is created

= Begin at the end
* In the beginning, the contract should provide the ending:

= Test case inputs

= Test procedures, the TPG variables

= Expected TPG outputs
» Manufacturers can use the TPG for testing throughout the project
» Eliminates the unexpected results that are expensive to fix later

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

Plan the Test Procedure from the Beginning

Plan the Level Tests As If the Project Is Ending

Provide tests here... That will be used here

\

09:?” Ch:ges (\ Retirement /
Maintenance  Upgrades Replacement

System Verification Plan System
.(Smlemwr&ei_..,‘ foation &

Subsystem
Verification Plan

Document/Approval
———

Implementation
Time Line Development Processes

STANDARDS

T

Source: Systems Engineering for Intelligent Transportation Systems, USDOT, January 2007

U.S. Departmentof Transportation
Office of the Assistant Secretary for
Research and Technology
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Learning Objective #7

Lessons Learned from Unsuccessful ITS
Projects

From T204 Part 1, Learning Objective #3

» The odds are slim that ITS projects will be successful:
s On time
= Within budget
= Include all of the agreed features
» Roads projects are designed by consultants and built by contractors
= Does not work well for ITS projects

s |ITS has large IT content

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

How to Avoid Repetition of Failure

Find and Correct Defects Early in the Project

= Projects should require level testing at:

o Unit / device level

m]

Subsystem level

m]

System integration level

m]

System validation level

m]

Deployment and operation level (commissioning)
» Each step of the system design has a test for that level
= Test procedure

o Expected outcomes

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

How to Avoid Repetition of Failure (cont.)

Find and Correct Defects Early in the Project

Fix It Cost to
Phase that Here Correct
Defect is
Created

ConOps ‘

N

Requirements

Design

Construction

\

ConOps Requirements Design  Construction O&M
Phase that Defect is Corrected

l T Q Source: Systems Engineering for Intelligent Transportation Systems, USDOT, January 2007
T- = -v
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Learning Objective #7

Use Clear and Unambiguous Contract Terms

Contract Provisions Should Provide:

= Varieties of equipment needed

Standards for each variety

Conformance Group (CG) within each standard

Test cases for each CG

The expected test outputs

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

Use Clear and Unambiguous Contract Terms
(cont.)

Contract Requirements

= Contracts should require:

s The use of TPG
Use of IEEE 829 format for records
Present Test Outputs in XML format

m]

m]

m]

Use of standardized objects

m]

Use Block object formats and dialogs

Use ONLY XML format for Manufacturer Specific Object (MSO)
and dialogs for special needs

m]

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

Use Clear and Unambiguous Contract Terms
(cont.)

Contract Prohibitions

= Contracts should prohibit:

= MSOs in place of standardized conformance groups

= MSOs that are not documented for interoperability

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology
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Learning Objective #7

ITS project cost and schedule should be
developed in which of the following orders?

Answer Choices

a) From the test procedures back through the project workflow
b) From the requirements only
c) To enforce the contract terms at the end of the project

d) To minimize the planning costs up front

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #7

Review of Answers

@ a) From the test procedures back through the project workflow

Correct! Providing the test procedures in the contract
terms allows the manufacturers to use the TPG throughout
the design phase to eliminate defects early.

b) From requirements only

Incorrect. Providing only the requirements allows multiple
Interpretations that will be costly to correct at installation.

c) To enforce contract terms at the end of the project

Incorrect. Contract terms should enforce continuous verification
throughout the project, not enforcement at the end.

d) To minimize planning costs up front

Incorrect. Additional up-front planning reduces overall costs.

STANDARDS

T

21,
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Summary of Learning Objective #7

Adapt the Generated Test Procedures to Procurement
Contract Terms and Conditions for Successful
Project Conclusion

» Lesson learned from successful ITS projects: Testing insures
success

= Plan the test procedure used at project end in the beginning

= Clear, unambiguous contract terms include test procedures with
expected results and ban the use of poor design practices

= A good procurement process documents the successful project end,
then works backwards through the procurement process to the
contract terms

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8: Develop Complex
Test Procedures That Pull Together NTCIP
Elements Using the TPG

» Analyze pre-existing central station from Vendor A
» Plan upcoming procurement contract to add variety of equipment

» Specify, create, and test MSOs for special needs

Use of TPG as acceptance test throughout the project

Explain how terms and conditions are based on the test procedure

Use TPG outputs as pass/fail criteria for project end and example of
reports for project end

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Analyze Pre-Existing Central Station from
Vendor A

Requirements Currently Supported

= |dentify requirements currently supported

|[dentify new requirements (if any)

Those objects associated with the selected requirements will
automatically show up as part of the TPG operations

Requirements “left over” from TPG operations might require a
manufacturer-specific design to realize the requirements

Determine existing communications media and performance

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology



Learning Objective #8

Plan Upcoming Procurement Contract to
Add Variety of Equipment

Add Equipment and Identify the Gap:

= Dynamic message signs
= Additional actuated signal controllers
= Adaptive control equipment

= |dentify the gap of additional functionality to meet requirements

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Specify, Create, and Test MSOs for Special
Needs

Special Needs Might Include:

Control of normal traffic flow based on known vehicle counts

Control of abnormal traffic flow from nearby events center

Automatic adaptation of signal timing to abnormal traffic flow

Update of signal timing every three seconds

Elimination of the need for manual control of traffic by police

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Use of TPG As Acceptance Test
Throughout the Project

Use the TPG to Guide Each Level Test

= Create test procedure header

Select requirement to fulfill user needs

Define the variables

Define the steps of the test procedure

Select objects

Create XML outputs

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Explain How Terms and Conditions Are
Based on the Test Procedure

Include Test Procedure and Expected Results

» Include the test procedure for each level of the system in the
contract

Include the expected outputs from the TPG in the contract terms

Remaining requirement, such as Adaptive, become MSOs

Include MSO documentation in contract for interoperability

Require test reports at each level before proceeding to the next
level

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Use TPG Outputs As Pass/Fail Criteria for
Project End and Example of Reports for
Project End

Compare TPG XML Outputs to Expected XML Outputs

» The expected outputs of each level test are known in the beginning

» The TPG produces script files (in an XML format) for use by test
equipment.

» Differences between the expected TPG outputs and the level test
procedure outputs are not “failures” but rather anomalies

= Each anomaly report is addressed and disposed by the stakeholders

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

NTCIP 8007
Relationship between NTCIP 8007 and IEEE 829

= NTCIP 8007 sets the format for all testing documentation including
Test Procedures

= TPG uses the 8007 format that was modified to meet the
requirements of 829

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for

Research and Technology




Learning Objective #8

Standards Supported by TPG
TPG Supports NTCIP 12XX Standards with SE Content

NTCIP 1203 v03 Dynamic Message Signs

NTCIP 1204 v03 Environmental Sensor Station Interface

NTCIP 1209 v02 Data Element Definitions, Transportation Sensors
NTCIP 1210 vO1 Field Management Station, Part 1

NTCIP 1211 v02 Objects for Signal Control and Prioritization

NTCIP 1213 v02.20 Object Definition, Electrical Management Systems
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Learning Objective #8

TPG Distribution

Copies of the TPG can be obtained.:

» Kingsley Azubike, USDOT, Kingsley.Azubike@dot.gov

= https://www.standards.its.dot.gov/DeploymentResources/Tools
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What We Have Learned

1) NTCIP 8002 will define uniform numbering and content for

NTCIP 12XX series center-to-fleld standards.

2) Using TPG to enter inputs insures the proper use of___key words and

creates test procedures in _|[EEE 829  steps.

3) TPG outputs in _ XML format provides _ test documentation

and can be used as inputs to automated test equipment

4) _Begin by planning test procedures to be used at _the end

5) Contracts should provide test procedures and expected outputs in

order to __ verify requirements  throughout the entire project.

6) Contract should require objects and _dialogs for special needs.
)

7) Contracts ban poor practice of undocumented MSOs for interoperability .

STANDARDS
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Resources

» T204 Part 1 of 2: How to Develop Test Procedures for an ITS Standards-
Based Test Plan, Part 1 of 2

» Student Supplement: T204 Part 2 of 2: How to Develop Test Procedures
for an ITS Standards-Based Test Plan, Part 2 of 2

» |EEE 829: IEEE Standard for Software and System Test Documentation
http://standards.ieee.org/findstds/standard/829-2008.html

= NTCIP 1204 vO03 DMS, www.ntcip.org

= PCB Website: Module T201, T202 Available
http://www.pcb.its.dot.gov/stds training.aspx

= Systems Engineering for Intelligent Transportation Systems, USDOT,
January 2007
http://ops.fhwa.dot.gov/publications/seitsquide/seguide.pdf

= Center to Field Test Procedure Generator User Manual, v2.0, Federal
Highway Administration, July 15, 2015

» TPG User Manual: Contact Kingsley Azubike, FHWA at
https://www.standards.its.dot.gov/DeploymentResources/tools

STANDARDS
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QUESTIONS?

ETANDARDS
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