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What is the purpose of the
Requirements to Test Case Matrix?

~ A) Identify the requirements that are part of the
project specification

© B) Identify all the test cases that must be passed
to verify a requirement is fulfilled

 C) Identify the design content to fulfill a
requirement

D) Identify the design content to fulfill a
requirement

= The correct answer is:
Incorrect - Click :

press Control Y v did not answer this

You must answer the question

Correct - Click . before continuing

press Control Y t.




Which of the following information
IS not provided In a test plan?

~ A) What item is being tested?

~ B) Who is responsible for performing
the test?

® C) What are the inputs and outputs
for the test case specification?

~ D) What are the test deliverables?

Correct - Click anywhere or Incorrect - Click anywhere or
press Control,, SO

Your answer

You did not answer this

You must answer the question
before continuing




What is the Requirements to Test Case
Traceability Matrix (RTCTM) in a Test
Design Specification based upon?
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A)
B)
C)

D)

Includes all the requirements supported by the
standard

Includes only the requirements selected in the PRL
that the Test Design Specification is based upon

Includes only those requirements that are
mandatory to conform to the standard

Includes all the requirements that are contained in
the project specifications

Correct - Click anywhere or Incorrect - Click anywhere or
press Control,, SO

Your answer

You did not answer this

You must answer the question
before continuing
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Learning Objectives

Describe within the context of a testing lifecycle the role
of a test plan and the testing to be undertaken for DMS

ldentify the key elements of NTCIP 1203 v03 relevant to
the test plan

Describe the application of a good test plan to a DMS
system being procured

Describe a process of adapting a test plan based on the
selected user needs and requirements




Learning Objective 1

Describe within the context of a
testing lifecycle the role of a test

plan and the testing to be
undertaken for DMS




Why Do We Test?

Why This Module?

= As a procurer, operator or specification writer of dynamic
message signs, need a method to check that the system
provided fulfills all your requirements

= This module will walk through the elements on how to
test!

= Develop a test plan that:
= Checks your requirements have been fulfilled
= Satisfies your (agency’s) specific needs
= Conforms to the appropriate standards
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Why Do We Test?

Why Test?

= \Verify the system meets the procurement
specification and fulfills the requirements
(Was the system built right?)

= Requirements discussed in Module A311Db:

Specifying Requirements for DMS Based on
NTCIP 1203 Standard

= Validate that the system satisfies the user and
operational needs (Did you build the right
system?)
= User needs discussed in Module A311b:

Understanding User Needs for DMS Systems
Based on NTCIP 1203 Standard
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Why Do We Test?

Why Test?

= Test for conformance to the NTCIP 1203 Standard —
achieve off-the-shelf Interoperability

s |nteroperability: Ability of two or more systems or
components to exchange information and use the
iInformation that has been exchanged

= NTCIP 1203 supports interoperability for dynamic
message sign systems!

BYOTT
M HH

Source: NYCDOT
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Why Do We Test?

The Vee Model

System Verification Plan
_(System Acceptance

Subsystem
Verification Plan

<4— Testing Phase

Agency Requirement &, Burn-in and Observation Test

Specification Developn\e

5. Site Acceptance Test

TestD n 4, Incoming Device Test
est Documentalo

Preparation
3. Factory Acceptance Test
2. Design Approval Test
1. Prototype Test
Document/Approval
Time Line
:
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Why Do We Test?

Verification

Subsystem Deploym . : :
Verification Plan === = Unit/Device Testing —
Sitites Verify functionality at
the DMS itself

= e.d., Tests a
standalone DMS

» Subsystem Verification — Verify functionality over the
Installed communications systems using NTCIP 1203
= E.g., Tests a DMS and its immediate environment,
Including the cabinet, power supply, and
communications equipment
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Why Do We Test?

Verification

— — — — — ——

System Verification Plan N
[System Acceptance) @ =2==0"

Agency Requirements &
Specification Development

G, Burn-in and Observation Test

= System Verification — Verify functionality, using the
TMC software, over the installed communications
systems.

= e.g., Tests the entire DMS system, including the Traffic
Management Center (TMC) software.
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Why Do We Test?

Validation

= System Validation — confirms that the system, as built,
satisfies the stakeholder's stated needs.

» The system is validated when:
= Approved by the agency and the key stakeholders.
= All the project requirements are fulfilled.

= Corrective actions have been implemented for any
anomalies that have been detected.
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Purpose of a Test Plan

Test Plan
» Test Plan - Documents and identifies the testing activities

= High-level document that identifies:
= \What item is to be tested?

: : &
= How Is the item to be tested? ==
= \Who is to test the item? IEEE Standard for Software and
= [n what detail is the item to be tested? | 3

= What are the test deliverables? L3 s
= \When is the testing to take place? i

= Test Plans are defined in [EEE 829-2008 i TLEE
= Module T201 — How to Write a Test Plan S
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Purpose of a Test Plan

Test Plan Iltems

= What iIs being tested?
= |dentifies the scope of the test plan
—|Is it just the dynamic message signs? Which ones?

s There may be a separate test plan for each type of
testing or DMS OR it may be one single test plan for the
entire system

18



Purpose of a Test Plan

Test Plan ltems

m HOW |S the |tem to be DEVICE UNDER TEST (DUT)
tested?

o |dentifies the test oDooo
environment

s NTCIP testing typically
takes the form of
Interface testing

= May require
specialized equipment
to simulate Yy
environmental
conditions /= =\ (Optional)

Communications

TEST SOFTWARE
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Purpose of a Test Plan

Test Plan Iltems

= \Who Is to test the items?

o |dentifies the roles and responsibilities for each
person in managing, designing, preparing, executing,
and resolving

— Potential conflicts of interest: Vendor wants a quick

test to meet payment; agency wants a thorough test
to assure years of useful service




Purpose of a Test Plan

Test Plan ltems

= |n what detail will the items will be tested?

= Permit identification of the major testing tasks and
estimation of time

= Trace the requirements to be tested

s |dentify significant constraints, such as item
availability, resource availability, and deadlines
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Purpose of a Test Plan

Test Plan ltems

= What are the Test Deliverables?
= Test Plans
= Test Logs
s Test Summary Reports

= |dentifies the testing milestones,
Including submittals, time to perform
each task, and testing resources

22



Components of a Test Plan

A well-written test plan consists of [IEEE 829-2008]:

» Test Design Specification. Specifies the details of the
test approach for a feature or combination of features
and identifies the test case specifications to be
performed

» Test Case Specification. Specifies the inputs, predicted
results, a set of execution conditions and the pass/fall
criteria for the test item

» Test Procedure Specification. Specifies a sequence of
actions for the execution of a test
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Components of a Test Plan

Test Plan
(Document for
Project) .
= Atest plan may consist
\ of several test design
specifications
Test Design
Specification
For DMS Interface " There may be a
| separate test design
l l l specification for each
Test Case Test Case Test Case Im p I eme ntatl on
Specification Specification Specification _

(# m.nn) (# m.nn) (# m.nn) m Each test des|gn
specification may consist
of several test cases and

Test Procedure . Test Procedure . Test Procedure test procedures
Specification Specification Specification

(# m.nn) (# m.nn) (# m.nn)

24
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What does a “test case specification”

do?

Answer Choices

®© A

~ B)

U Q)

Specifies the inputs, predicted results, and the conditions for one or more
functions in the test item

Specifies the details of the test approach for a feature or combination of features

Describes the scope, approach, and resources for the testing activities

Specifies the sequence of actions for the execution of a test

The correct answer is:

Incorrect - Click any You did not answer this

press Control Y to ¢t you must answer the question
before continuing

Correct - Click anyw

press Control Y to continue



Review of Answers

a) Specifies the inputs, predicted results, and the conditions for one
S or more functions in the test item

Correct! A test case does all of the above.

b) Specifies the details of the test approach for a feature or
combination of features

Incorrect. This describes a test design specification.

c) Describes the scope, approach, and resources for the testing
activities

Incorrect. This describes a test plan.

d) Specifies the sequence of actions for the execution of a test

Incorrect. This defines a test procedure specification.
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Learning Objectives

Describe within the context of a testing lifecycle the role
of a test plan and the testing to be undertaken for DMS

ldentify the key elements of NTCIP 1203 v03 relevant to
the test plan




Learning Objective 2

ldentify the key elements of NTCIP

1203 vO3 relevant to the test plan




What Is Being Tested?

NTCIP 1203
= Whatis NTCIP 12037

o |[s a communications interface standard

= Specifies the interface between the dynamic message
signs in the field and the host systems that control them

s Contains the object definitions (vocabulary) that allow
for the monitoring and control of dynamic message
signs
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What Is Being Tested?

NTCIP 1203

= NTCIP 1203 v01 (1999)

= NTCIP 1203 Amendment 1 (2001)

= NTCIP 1203 v02 (2010) Mms (m:,,ﬁm
- Added new functionality and systems NT%?”;,“;;P“”MC“”

engineering content
= NTCIP 1203 v03 (2014)

o Adds Test Cases and Test Procedures

fle version 1203 v03-04 Part 1 dms2011

— Allows agencies procuring DMS systems
to consistently test for conformance to the
DMS Standards

31



What Is Being Tested?

Interface/Communications Testing

Compliance with the procurement specification
Conformance with the NTCIP Standard

= The Protocol Requirements List (PRL) defines the user
needs and requirements for a procurement specification

= The DMS system must fulfill the mandatory requirements
and other specified (selected optional) requirements of
NTCIP 1203 and the standards it references.

Conformance is NOT compliance!

32



What Is Being Tested?

Interface/Communications Testing

= Communications requirements are fulfilled

s The Requirements Traceability Matrix (RTM) In
NTCIP 1203 defines the manner to fulfill a standard
requirement

— Do the data exchanges (Dialogs) occur as defined
by the standard?

— Are all the data objects used as defined by the
standard?

= Functional requirements are fulfilled

= Performance requirements

33



Test Cases and Test Procedures in NTCIP

1203 vO3

RTCTM

NTCIP 1203 vO3 provides a Requirements to Test Case
Traceability Matrix (RTCTM)

» Lists the test case(s) that must be passed to fully test
whether a requirement has been fulfilled by the
Implementation

34



Test Cases and Test Procedures in NTCIP

1203 vO3
RTCTM

For the requirement “Activate Pixel Testing,” both test case
C.3.5.1 and C.3.5.2 must be passed to verify the
requirement.

Requirement Test Case
ID Title ID Title
Lt Monitor the Status of the DMS
andl Perform Diagnostics

3.5.3.1.1 Test Operational Status of DMS Components
3.9.3.1.1.1 Execute Lamp Testing
C.3.5.21 Verify Lamp Test with No Errors

353112 Activate Pixel Testing
C.3.5.1 Pixel Test - No Errors

C.3.5.2 Pixel Test - Errors

353113 Execute Climate-Control Equipment Testing

C.35.3 Climate-Control Equipment Test - No Errors

C354 Climate-Contrel Equipment Test - Errors
Source: NTCIP 1203 v03, Volume |. 35




Test Cases and Test Procedures in NTCIP

1203 vO3
RTCTM

Multiple test cases may be needed to completely test a
requirement

= Each test case may test different conditions — e.g.,
there are separate test cases for “no errors are
detected” and for “an error was reported for a pixel test”

= Each test case may test a different set of values —
e.g., there are separate test cases to verify left, center,
and right justification

An implementation must pass all test cases that the
requirement traces to before claiming that the
requirement is fulfilled
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Test Cases and Test Procedures in NTCIP

1203 vO3

Test Case Specifications

Test Case Specification. A document specifying inputs,
predicted results, and execution conditions. This information
can be found in the header of each table.

= An agency may wish to perform a test case specification

multiple times, each iteration with a different input and
different expected output.

» A test case specification needs to be performed only
once to verify CONFORMANCE to the standard,
however more instances may be required to verify
COMPLIANCE with the project specifications.

= May wish to perform negative (exception) testing -

e.g., invalid values — to verify DMS behavior. o™

3 N
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Test Cases and Test Procedures in NTCIP

1203 vO3

Test Case Specifications

If the project specification requires that a DMS comes
preconfigured with three fonts, Test Case C.3.2.4, Retrieve a

Font Definition, might be performed three times, once for
each font.

3.5.1.3.4 Retrieve a Font Definition
The DMS shall allow a management station to upload the fonts defined in the sign controller.

Requirement Test Case
ID Title ID Title
3.5.1.3.4 Retrieve a Font Definition

| C.3.2.4

| Retrieve a Font Definition

Source: NTCIP 1203 v03, Volume II.

|

(EXAMPLE

38




Test Cases and Test Procedures in NTCIP

1203 vO3

Test Case Specifications

= Can be used for NTCIP 1203 vO1 and v02 systems!

'C.3.5.1 Pixel Test - No Errors

Test Title: Pixel Test - No Errors
Y Description: This test case verifies that the DMS executes a pixel test and verifies that there

are no failed pixels.

Pixel_Test Time
Message Display Test Time

From Manufacturer's Documentation
From Manufacturer's Documentation

|

Source: NTCIP 1203 v03, Volume II.
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Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications

Test Procedure Specification. A document that contains
the sequence of actions for the execution of a test.

= Only defines the steps necessary to test the function.

Standard test procedures ensure that the conformance

testing is performed in the same manner on separate test
occasions.

= Atest procedure in a test case specification may be

“called” by another test procedure in a different test case
specification.

It is Important not to skip any steps in the test procedui
to ensure proper conformance testing. :
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Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications

= NTCIP 1203 v03 combines test cases and test
procedures into one test case.

C.3.5.1 Pixel Test - No Errors
Test Title: Pixel Test - No Errors

Case: This test case verifies that the DMS executes a pixel test and verifies that there

5.1 Descnptlﬂn;]are no failed pixels.

. Pixel Test Time From Manufacturer's Documentation
Variables: = =

Message Display_Test Time From Manufacturer's Documentation

L

Pass/Falil The DUT shall pass every verification step included within the Test Case to pass
Criteria: the Test Case.

Additional
References

Test Procedure Results

CONFIGURE: Determine the maximum period of time that the pixel test
should require (based on manufacturer documentation). RECORD this
information as:

»Pixel Test Time




Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications

Step Test Procedure Results

Additional
References

CONFIGURE: Determine the maximum period of time that the pixel test
should require {based on manufacturer documentation). RECORD this
Information as:

»Pixel Test Time

CONFIGURE: Determine the maximum period of time that the message
display pixel test should require (based on manufacturer
documentation). RECORD this information as:

#Message Display_Test _Time

SET-UP: Ensure that all pixels are functioning prior to this test.

SET the following object(s) to the value(s) shown:

apixelTestActivation 0 = test' (3) Pass / Fail Section 4.2.4 2

(Section 3.5.3.1.1.2) Stepa

MOTE--Valid enumerated values are defined in Section 5.11.2. 4 3 (Pixel
Test Activation Parameter).

GET the following object{s): Fass [ Fail Section 4 24 2
apixelTestActivation 0 (RFC 1157) Step b

IF the RESPOMNSE WALUE for pixelTestActivation .0 equals 'test' (3],
then GOTO Step 5, otherwise, GOTO Step 7.

MOTE--If the RESPONSE VALUE remains at test’ (3) for more than
Fixel Test Time seconds. this test fails.

Source: NTCIP 1203 v03, Volume Il. 42




Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications

= CONFIGURE. Indicates the test step as a predicate to
identify a configurable variable.

=  SET-UP. Indicates the test step is a preparatory step to set
up the environment for the actual test.

1 CONFIGURE: Determine the enumerated value corresponding to the

beacon type required by the specification (PRL 2.3.2.4). RECORD this
information as:

»Required Beacon_ Type

NOTE--Valid enumerated values are defined in Section 5.2 8 (Beacon

Type Parameter).

2 SET-UF: Determine the enumerated value indicating the actual type of
beacons on the sign {See Section 5.2 8) RECORD this information as:
»Actual Beacon Type

Source: NTCIP 1203 v03, Volume Il. 43



Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications
Output Specifications
* What are the expected values/output?

* E.g., VERIFY that the RESPONSE VALUE for
shortErrorStatus.O has bit 5 cleared

17 VERIFY that the RESPONSE VALUE for shortErrorStatus. 0 has bit 5 Pass / Fail
(pixel error) cleared. (Section 35.3.1.2)

18 PERFORM the test case labeled 'Blank the Sign' (C.3.7.15). FPass / Fall
(Section 3.5.23.1)

Test Case Results
Tested By: Date Tested: Pass / Fail
Test Case Notes:

Source: NTCIP 1203 v03, Volume Il. 44



Test Cases and Test Procedures in NTCIP

1203 vO3

Test Procedure Specifications

Intercase Dependencies

* |dentify any test cases to be performed during this test
case.

* E.g., PERFORM the test case labeled...

17 VERIFY that the RESPONSE VALUE for shortErrorStatus.0 has bit 5 Pass / Fall
(pixel error) cleared. (Section 3.5.3.1.2)
18 PERFORM the test case labeled 'Blank the Sign' (C.3.7.15). Pass / Fail

(Section 3.5.2.3.1)

Test Case Results
Date Tested:

Tested By:
Test Case Notes:

Pass |/ Fail

Source: NTCIP 1203 v03, Volume Il. 45
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What is the purpose of the Requirements to
Test Case Matrix?

Answer Choices

a) ldentify the requirements that are part of the project
specification

b) Identify all the test cases that must be passed to verify a
requirement is fulfilled

c) ldentify the design content to fulfill a requirement

d) Identify one of the possible test cases that must be passed to
verify a requirement is fulfilled
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Review of Answers

a) ldentify the requirements that are part of the project specification

Incorrect. The Protocol Requirements List (PRL) identifies the
requirements that are part of a project specification.

b) ldentify all the test cases that must be passed to verify a

requirement is fulfilled

Correct! The RTCTM identifies all the test cases that must be
passed to verify a requirement is fulfilled.

c) Identify the design content to fulfill a requirement

Incorrect. The Requirements Traceability Matrix identifies the
design content to fulfill a requirement.

d) Identify one of the possible test cases that must be passed to verify

a requirement is fulfilled

Incorrect. All the test cases traced to a requirement must be

passed to verify the requirement is fulfilled.
48



Learning Objectives

Describe within the context of a testing lifecycle the role
of a test plan and the testing to be undertaken for DMS

ldentify the key elements of NTCIP 1203 v03 relevant to
the test plan

Describe the application of a good test plan to a DMS
system being procured




Learning Objective 3

Describe the application of a good

test plan to a DMS system being
procured




Test Plan for a DMS System

Introduction and Test ltems

[IEEE 829-2008]
= Test Plan Identifier
= |ntroduction:

= Purpose: Verify compliance to the Procurement No. 11-
xxX, and verify conformance to NTCIP 1203 v03

= Test Iltems:
= ATMS software, Build yy;
= 5 Blank Out Signs — Procurement No. 11-xxx
= 5 VMSs (3 lines x 24 characters) — Procurement No. 11-

XXX .
(EXAMPL'J
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Test Plan for a DMS System

Features Being Tested and Approach

Features to be tested

= Can just be a copy of the completed Protocol
Requirements List (PRL)

— User needs and requirements selected for the
project

Features not to be tested

Approach - Discussion of how the tests are organized and
how the results are logged

ltems pass/fail

= To pass the test, the item under test shall pass all test
procedures associated with requirements for the test
item CEYAMPLE |
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Test Plan for a DMS System

Features Being Tested and Approach

Suspension criteria and resumption requirements
Test deliverables

= Test plan, test log reports, test summary reports
Testing tasks

Environmental needs

= Test environment (facility, software programs, firmware
version), test item hardware (power supplies, DMS
components), test hardware (protocol analyzer),
communications (RS-232 cables, Ethernet connections)

[ = AMPLE |
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Test Plan for a DMS System

Responsibilities, Schedule, and Approvals

Responsibilities
= The agency will design, prepare and execute the tests
= The consultant will manage, review, and witness the tests

= The vendor will witness the tests and provide repairs to
anomalies

Staffing and training needs

Schedule

Risks and contingencies

Approvals

s Names and titles of all persons to approve this plan

(oL
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Which of the following information is not
provided in a test plan?

Answer Choices

a) What item is being tested?
b) Who is responsible for performing the test?

c) What are the inputs and outputs for the test case
specification?

d) What are the test deliverables?
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Review of Answers

a) What item is being tested?

Incorrect. A test plan identifies the test item.

b) Who is responsible for performing the test?

Incorrect. A test plan identifies the roles and responsibilities of the
persons involved with the test.

c) What are the inputs and outputs for a test case?

Correct! The inputs and outputs for a test case is defined in a
test case specification.

d) What are the test deliverables?

Incorrect. A test plan does identify the deliverables of the testing,
such as test documentation.
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Learning Objectives

Describe within the context of a testing lifecycle the role
of a test plan and the testing to be undertaken for DMS

ldentify the key elements of NTCIP 1203 v03 relevant to
the test plan

Describe the application of a good test plan to a DMS
system being procured

Describe a process of adapting a test plan based on the
selected user needs and requirements




Learning Objective 4

Describe a process of adapting a
test plan based on the selected

user needs and reguirements

59



Develop a Test Design Specification Based on

NTCIP 1203 v03
Definition

= Test Design Specification. lIdentifies the features to be
covered by the design and its associated tests. It also
identifies the test cases and test procedures required to
accomplish the testing and specifies the pass/fall criteria.

= For example, Test Design Specifications for color
variable message signs and blank-out signs.

[INERSTATEN  \JAJOR ACCIDENT

15 MI AHEAD
REDUCE SPEED -




Develop a Test Design Specification Based on

NTCIP 1203 vO3

Features to Be Tested
= NTCIP 1203 vO02 and v03

= The completed PRL indicates what features and
requirements have been selected for the procurement
specification.

s Those requirements should be tested as part of the test

plan.

UN Section |User Need| FR Section
Number (UN) Number

Functional Requirement
(FR)

Conformance

Support/
Project
Requirement

Additional Project Requirements

25231 Activate and Display a Message M Yes
39231 Activate a Message M Y es
352335 |Refrieve Message M (ves)
35236  [|ActvateaMessagewih |n, oy Yes@A)

Status
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Develop a Test Design Specification Based on

NTCIP 1203 v03

Features to Be Tested

* For example, “Activate Pixel Testing” is a selected
requirement in the completed PRL

= See Student Supplement for the full description

USER NEED FR SUPPORT/
SECTION | y=c8 | SECTION REQUIREMENT |CONFORMANCE PROJECT i adiamiad
NUMEBER NUMBER REQUIREMENT

253 Monitor the Status of the DMS M Yes

2.5.3.1 Perform Diagnostics M Yes

Determine Sign Error Conditions - High-Level
B Diagnostics = VEE
3.5.3.1.1.1 . . n
(LampTest Execute Lamp Testing |Lamp OR Fiber:M|Yes f
— e ———
2.3.1.1.2 . . . -
PixelTest) Activate Pixel Testing Matrix:M Yes|/NA D
3.53.1.1. Xe Clmate-comor | ~ Ves] / No
(ClimateTest)Equipment Testing
35319 Provide General DMS M Yes

Error Status Information

Source: NTCIP 1203 v03, Volume |I.

62
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Develop a Test Design Specification Based on

NTCIP 1203 v03

Requirements Traceability Matrix

The Requirements Traceability Matrix (RTM) defines the
dialogs and data objects that must be used to fulfill the
requirement.

= The dialogs are the sequence of data exchanges
(and events) that are defined by the standard.

Conformance testing confirms that the DMS system
performs the same sequence of data exchanges (and
events) as defined in the standard (and referenced
standards).
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Develop a Test Design Specification Based on

NTCIP 1203 v03

Requirements Traceability Matrix

The RTM defines the dialog and object needed to fulfill the
requirement “Activate Pixel Testing.”

Requirements Traceability Matrix (RTM)

Functional . . .
FRID Requirement Dialog ID Object ID Object Name

Monitor the Status of

Additional
Specifications

353

the DMS
3.5.3.1 Perform Diagnostics
35311 Test Operational Status
of DMS Components
3.5.3.1.1.1 | Execute Lamp Testing 4.2.4.1
AL lampTastActivation
< .2.3.1.1.2 | Activate Pixel Testing 4242 \
— | 5.11.2.4.3 pierTestActivatigg/
FErETreSlisaaioatonicol
353113 Equipment Testing Te
511.2.3.5.6 dmsClimateCtrlTestActivation
511.2.3.5.7 dmsClimateCtrlAbortReason

Source: NTCIP 1203 v03, Volume I. 64



Develop a Test Design Specification Based on

NTCIP 1203 vO3

Requirements Traceability Matrix

Below is the dialog that fulfills the requirement Activate Pixel
Testing

4.2.4.2 Activating Pixel Testing
The standardized dialog for a management station to command the DMS to activate pixel testing shall be

as follows:

tstatign-shall ras o . |vat|0n0untll it either returns
'noTest' or a maximum tlme out IS reached If the time-out is reached, the DMS is apparently locked

auon shall exit the process.
ostCondition) The following objects will have been updated during the pixel test to reflect curr

conditions. The management station may GET any of these objects as appropriate.

1) pixelFailureTableNumRows
\2-)‘anv object within the pixelFailureTable

Source: NTCIP 1203 v03, Volume I. 65



Develop a Test Design Specification Based on

NTCIP 1203 v03

Requirements to Test Case Traceability Matrix

= Based on the project requirements selected in the PRL,
an agency can create a RTCTM containing only those
selected requirements and their associated test cases.

Requirement Test Case
ID Title ID Title

3.5.3 Monitor the Status of the DMS

3.5.3.1 Perform Diagnostics

3.5.3.1.1 Test Operational Status of DMS Components

353111 Execute Lamp Testing

3.5.3.1.1.2 Activate Pixel Testing
C.3.5.1 Pixel Test - No Errors
C.3.5.2 Pixel Test - Errors

353113 \ Execute Climate-Control Equipment Testing
C.3.5.3 Climate-Control Equipment Test - No Errors
C.354 Climate-Control Equipment Test - Errors
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Develop a Test Design Specification Based on

NTCIP 1203 vO3

Requirements to Test Case Traceability Matrix

* The tailored RTCTM becomes part of the test design
specification.

= |dentifies the requirements to be tested.

= |[dentifies the test cases and test procedures to be
performed.
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Test Design Specification

Test Design Specification

» Test Design Specification (TDS) identifier
= One TDS for the blank out signs
s One TDS for the VMSs

* Features to be tested

= Copy of the completed PRL for the specific test item
(e.g., one PRL for the BOS, one PRL for the VMS)

= Approach refinements
= Test identification
= Tallored RTCTM
* Feature pass/fail criteria

&XA\\'\PLﬂ
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How to Develop Test Cases and Test

Procedures for Extensions

Extensions

= Extensions — to support agency-specific features
and/or requirements not supported by the standard

= Permitted but not encouraged

s |nteroperability is not achieved
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How to Develop Test Cases and Test

Procedures for Extensions

Extensions

= For communication interface features not covered by the
standard, procurers should document and clearly define:

= The user need/feature
= Customized requirements to satisfy the new user need

= The dialogs and objects to fulfill each customized
requirement

= Test cases should be created for testing the customized
reguirements

= The identifier of the customized requirements and test
cases should be included in the tailored RTCTM and the

test design specification
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How to Use the Test Procedure Generator

Tool

Test Procedure Generator (TPG)

* Free tool from USDOT to guide the development of test
procedures for requirements in NTCIP Center-to-Field
(C2F) standards with systems engineering content to:

= determine an implementation’s conformance to the
NTCIP C2F Device Interface Standard

= determine compliance to a project specification
= develop test procedures for extensions

* Also used by NTCIP C2F Standards developers to verify
traceability and conformance to NTCIP 8002

= hittps://www.standards.its.dot.gov/DeploymentResources/
Tools
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How to Use the Test Procedure Generator

Starting a New Session

a-! Center-to-Field Test Procedure Generator

|=|&| % |

File Test Procedure Reports Tools Session Panel
) B= R XIE @ s i=

Help

Standard Set of Test Procedures | Current Test Procedure | Reports

1eit

v

ﬂwpﬁ

5= New Session

NTCIP C2F Device Interface Standard Number:

NTCIP Standard Major Version Number:

NTCIP Standard Minor Version Number:

NTCIP Standard Revision Letter (Optional):

New Session Options

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

Verification Options

Verify NTCIP C2F Device Interface Standard
Allow Duplicates in the RTM
Open External MIB Files

12 03

03

05

a

(i.e. 1203)

(i.e. 03)

(i.e. 01)

(i.e. a)

i

o

TPG Status: New Session Command Accepted...




How to Use the Test Procedure Generator

Creating a New Set of Test Procedures

i Cent 118 Seb e of
File | Test Procedure Reports Tools Session Panel Help
[F New Session Ctrl+N

Display Requirement Text
Display Dialog Text
[Z Close Session Ctrl+C 1203v03-01b.doc - Microsoft Word
|B- New Set of Test Procedures Ctrl+T |IJSERT DESIGN  PAGELAYOUT  REFERENCES  MAILINGS  REVIEW  VIEW  ACROBAT Hicks, Drennan G, ~ H

L Open Set of Test Procedures Ctrl+0 | - vl . R T R | ] #% Find ~ ﬂ
[ File -» New Set of Test Procedures I AaBbCcD AaBsCcD: Section 3l Renlace
&, Save Set of Test Procedures / T This command will create a new Set of Test Procedures file. vachep Share WebEx

= Save XML Set of Test Procedure: [y select~  ThisFile -~
agraph Styles Editing WebEx
g 1 2 3 4 5 3 & 7

est Procedures | Current Test Procedure | Reports

T Caption Emphasis T Heading 1

The user will be prompted to enter an identification number for the new file.
. Delete Set of Test Procedures Ctrl+D

# ExitTPG Ctrl+X

- 3.4.26 Determine Total Number of
--3.4.3 Supporn Exception Reporting -
--3.44 Manage Access

H-3.4.4.1 Determine Current Access S
- 3.4.4.2 Configure Access

--3.5.1 Manage the DMS Configuratic
--3.5.1.1 Identify DMS

#-3.5.1.1.1 Determine Sign Type and
--3.5.1.2 Determine Message Displa |
]_;g::g_?gt:{;’:'r:ﬁff‘h?sﬂisjﬁfé A User Comment Draft of the Joint Committee on the NTCIP
- 3.5.1.2.1.2 Determine the Size ofthe
t-3.5.1.2.1.3 Determine Beacon Type
H-3.5.1.2.1.4 Determine Sign Access
-- 35122 Determine Matrix Capabilil -

@-3.6.1.221 Determine Sign Face Siz H 03
- 351222 Determine Character Siz NTc I P 1 2 03 ver5|on v
@-3.5.1.2.2.3 Determine Pixel Spacing
-- 35123 Determine VMS Message
- 3.5.1.2.3.1 Determine Maximum Mur -

=

q ™ S PAGE1 OF48 98011 WoRrDs [F 3 Ed B -—+—+ 12

|ﬁ NTCIP Standard Not Verified | |ﬁ TPG NTCIP Set of Test Procedures Not Loaded |
TPG Status: Command Completed

[1”

eI B e B e
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How to Use the Test Procedure Generator

Tool

Creating a New Test Procedure

TTe i J
File | Test Procedure | Reports Tools Session Panel Help
| [2| .4 New Test Procedure
Edit Test Procedure

e

- 31 B Delete Test Py Test Procedure-»New Test Procedure
.3 This command will allow the user to create a new Test Procedure file. The user will be prompted to enter an identification number for the new Test Procedure.
) Save Test Proc

- 3. _ /
53] L2 QIOSE Test Procedure WE IMSERT DESIGM PAGE LAYOUT REFEREMCES MAILINGS REVIEW VIEW ACROBAT Hicks, Drennan G. H
- 3. Modify Test Procedure ID g 1 2 3 4 5 s Q

.3,

3 Define Test Procedure Header

03, Select Requirements

3] pefincvariales NTCIP 1203v03-01b

3 Test Procedure Step

13 Edit Test Procedure Step

3. Delete Test Procedure Step
-31{:= Renumber Test Procedure Steps

#3| _ Re-sort Test Procedure Steps National Transportation Communications
- 3.5.1 Manage the DMS Configuratic ™

3511 dently DVIS for ITS Protocol

@-3.5.1.1.1 Determine Sign Type and

--3.5.1.2 Determine Message Displa

.. 2R 1921 Natarmina Racir Maceone
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How to Use the Test Procedure Generator

Tool

Creating a New Test Procedure

Center-to-Field Test Procedure Generator

File
[£]

Test Procedure Reports

Jﬂ:@l@_@xl%

- NTCIP 12030301k o]

Tools Session Panel

Help

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

- 3.4 Architectural Reguirements

- 3.4.1 Support Basic Communication
- 3.4.1.1 Retriewe Data

- 3.4.1.2 Deliver Data

-3.4.1.3 Explore Data

- 3.4.2 Support Logged Data

-3.4.2.1 Determine Current Configurs |
- 3.4.2.2 Configure Logging Service
-3.4.2.3 Retriewe Logged Data
-3.4.2.4 Clear Log

-3.4.2.5 Determine Capabhiliies of Ex

- 3.4.2.6 Determine Tatal Number of

- 3.4.3 Support Exception Reporting

- 3.4.4 Manage Access

-3.4.4.1 Determine Current Access =
®- 3.4.4.2 Configure Access

- 3.5.1 Manage the DMS Configuratic

- 3.5.1.7 Identify DS

-3.51.1.1 Determine Sign Type and

- 3.5.1.2 Determine Message Displa:

- 3.5.1.21 Determine Basic Message
-3.65.1.21.1 Determine the Size of the
-3.5.1.21.2 Determine the Size of the

- 35.1.21.3 Determine Beacon Twpe
-3.5.1.21.4 Determine Sign Access

- 3.5.1.2.2 Determine Matrix Capabilil
-3.5.1.2.2.1 Determine Sign Face Siz
-3.6.1.2.2.2 Determine Character Siz
-3.5.1.2.2.3 Determine Pixel Spacinc

- 3.5.1.2.3 Determine YMS Message
g-3.5.1.2.3.1 Determine Maximum Mur
#-3.5.1.2.3.2 Determine Maximum Me
#-3.5.1.2.3.3 Determine Supported Cc
£
)

ool
[

Frm IO e B e OO e W O
{3 R 5 o R 5 R S R

ool
[

ool
&

Frn I e B e W
L R R S R

F-E--E
L R

-3.5.1.2.3.4 Determine Message Dis
-35.1.24 Delete All Messages of al

- 3.5.1.3 Manage Fonts

-3.5.1.3.1 Determine Maxirmum MNurml

g- 3.5.1.3.2 Determine Maximurn Char:
-3.5.1.3.3 Determine Maximurm of Ch ™!

Fa B WO e W B

BB
[

=
=

i Fle Edit iew Insert

Farmak

Table Help

‘hindaw

Tools

i A4 [Mormal + Calibr vUCaIibri

Final Showing Markup

= Show =

Type a guestion for help

iﬁiﬂi 4 ilﬁﬁ Saa a8 ) 130

-2

Test

01.00
Procedure:

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

Description:

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

Requirement(s):

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

Variable(s):

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

3

Pass/Fail Criteria:

Select the Test Procedure->Define Header Menu ltem to enter the
Test Procedure Pass/Fail Criteria

EZEIL

Test Step |

Tmed M e e [ PO PO

(_ | i ] l|

Page 1 Sec 1 11

AL 2" Ln &  Col 13 REC | TRE

]

EXT | |OVR.

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

TPG Status: Command Completed



How to Use the Test Procedure Generator

Creating a New Test Procedure

£®l Center-to-Field Test Procedure Generator

{E] Select Requirements

Twpe a question For help + X

AePE2w ey HAN=1" NEYIE NN SN A R

3.4.1.1 Retrieve Data

3.4.1.2 Deliver Data

3.4.1.3 Explore Data

3.4.2.1 Determine Current Configuration of Logging Service

3.4.2.2 Configure Logging Service

—
L

4 03.4.2.4 Clear Log
~34 |O3.4.2.5 Determine Capabilities of Event Logging Service
[0 3.4.2.6 Determine Total Number of Events
-3 0 3.4.3 Support Exception Reporting

; 0 3.4.4.1 Determine Current Access Settings
34 |03.4.4.2 Configure Access

i1 |03.5.1.1.1 Determine Sigh Type and Technology

-3, [ 3.5.1.2.1.1 Determine the Size of the Sign Face rtest case verifies that the DMS indicates that it is the sign
03 [13.5.1.2.1.2 Determine the Size of the Sign Border e and uses the technology as required by the specification.
-3 0 3.5.1,2.1,3 Determine Beacon Type
0 3.5.1.2.1.4 Determine Sign Access and Legend
®- 3 0 3.5.1.2.2.1 Determine Sign Face Size in Pixels
Dg 0 3.5.1.2,2.2 Determine Character Size in Pixels bct the Test Procedure->Define Variables menu item to enter the
73 O 3.5.1.2.2.3 Determine Pixel Spacing ki procedure Variables
#3417 3.5.1.2.3.1 Determine Maximum Number of Pages
.31 [03.5.1.2.3.2 Determine Maximum Message Length device under test (DUT) shall pass every verification step
i 3. Juded within the Test Case in order to pass the Test Case.

ermine Sign Type and Technology

bct the Test Procedure->Select Requirements Menu ltem to
er the Test Procedure Requirem ents

<

&3 l OK ] [ Cancel T n--lm--l---- [ DI PO

£ i 1 >3 T e TIT i mny - Ly i [E2))



How to Use the Test Procedure Generator

Tool

Creating a New Test Procedure

enter-to-Field Test Procedure Generator

mm Reports  Tools  Session Panel  Help

2llidi allal

& HTCIP 1203401k * Standard | Sat of Test Procecures | Current Test Procedure | Reports|

34 Architectaral Reguanements

141 Suppant Dasic Communicatia
B 3400 Aovies Data
w1412 Delbear Dain
® 3413 Explore Deva Select Objects in the order they are to appear in the Keyword. Use the mouse to change the order of objects in the Keywerd List

342 SupponLogaad Les Sat the Object Instance bafore selacting the object. -
B 3420 Determine Curment Configurs
w342 2 Canhgure Logogng Serdca
@ 142 3Rgwrieve Logged Data

i oustion for belp =%
® Select one or more Objects

1201 v02 A2.11 - 2.5.1 maxEventClasses I 5.2.2 dmsSignType.0

B 3424 0aar Log
@ 3425 Dittnrmiing Capabiliins of F 1201 v02 A2.11 - 2.5.3 maxEventLogConfigs 5.2.9 dmsSignTechnology.0
& 3426 Determing Tolal Mumiber of 1201 w02 A2.11 - 2.5.5 maxEvanH.ngSlza
143 Suppan Excaptian Reparting 52,2 dmsﬁlgnT';pﬂ
14 4AMennge Access
w1441 Determing Cumant Accass 5,29 dmsSignTochrlu{qgf

& 3442 Configuie Access
151 Manage tha DS Conhguesar
500 derity DS
- 35111 Detaraing Sign Type and
35.1.2 Determine Message Disples
45127 Detemnine Basic Magaag:
B 151211 Dgtgmiing the Sige of b
@ 35.0.21.2 Detammne the Sae al
B 151213 Datsming Baaces Typd
& 350214 Detemnme Sign Access
31512 2 Desomning Mei Capakbili
& 3151221 Deternme Sign Face Su
® 15122 ? Detaming Character Siz
& 351223 Desarnine Poel Speon;
1512 3 Detamning V5 Massage
® 3150231 Detemine Madrmum Ny
W 351237 Detarine Mramum Ma
B 350233 Deserminge Suppoeied Co
w-3.51.234 Defaming Massage Die
B 15124 Dglote Al Kassages ola
4513 Manage Fomte
B 15131 Desamiing Maarum Mum
& 35132 Detarnne Maamum Char
® 35133 Detarmine Medmum af G
& 15134 Retenve o Fon Detribon '
# 15135 Configees a Fant . Instance B
& 35.1.36 Delete a Font & Fixed O Variahle
W 1513 P alidaie s Font 'n 1
1513 Menage Fonts [Duplicate B i
& 35131 Detarning Mramum Mum
W 35032 Deterning Maxdmum Cher .
& 3.5.1.33 Detgmine Maamum af Cr n

m TEY 3 A Oasni ik i et Matasitmes

Eeyword Ligt

A 10 Keyword List Remove from Keyword List |

=0 =g

e [ [ iudahances s % Ml i d s @@l e deA=m=aal



How to Use the Test Procedure Generator

Tool

Creating a New Test Procedure

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

1

HRIE Bom G x| FARERFYE=

#-NTCIP 1203v03-01b \ Standard |Set of Test Procedur£5| Current Test Procedure | Repnrts|
- Total Requirements: 180
- MNumber of Requirements: 146 @l H9-0|+ Table Taols Documentl - Microsoft Word
Number of Header Requirements: 34 . . . .
File Home Insert Page Layout References Mailings Review Wiew Design Layout
Setof TestProcedures
| & Cut y . AT . =L i= = A
B Copy Calibri Hoc A A A =S 2l T | pambcenc| assbcene AaBbCr AaBbce AADB 4aBbce acsbeen aasboen aasbeed: AaBbeeDe aasb
Pav;te o Format Painter I U ~abe X, X* | [~ %~ é' IE' Q' i TNormal |TMNoSpaci. Headingl Heading2 Title Subtitle  Subtle Em.. Emphasis  Intense E... Strong Quc
Clipboard M | Font I | Paragraph I | Styles
0! Test Procedure Step EE- =

StepID: 01.00 Keyword: v Reset

- | Preview

Syntax: ‘

Test Step Preview:
CONFIGURE 'Determine the enumerated value for the sign type required by the specification (PRI
RECORD 'this information as:

»Required_Sign_Type'

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 an
Test
Procedur
. at it is the sign
Descript R 8
n - | , e specification.
_ Nesting Level: Remove Last Keyword | [ close | [ update | Menu ltem to
Require
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How to Use the Test Procedure Generator

File | Test Procedure Reports Tools

Session Panel

New Session
Display Requirement Text
Display Dialog Text

Ctrl+N

Help

[Z Close Session Ctrl+C
4 MNew Set of Test Procedures Cirl+T
| 5] Open Set of Test Procedures Ctrl+0 |

Pl S H o

10 v AT AT | Aa- | B

Page Layout References Review View

41—

L—
= =
3— i-

1
i

A -
AN AaBbCcD 4aBbCcD: Section

. I TN TR
Save Set of Test Pr File -» Open Set of Test Procedures

Save XML Set of Tes{ This command will open a Set of Test Procedure file,

Delete Set of Test Pr| f e 'Open Most Recent 5et of Test Procedures’ option is selected,
the TPG will automatically open the latest version defined for this Session.

X Exit TPG

I
(]
1]
]
|
&
I
]

h—

-

- 3.4.3 Support Exception Reporting
- 344 Manage Access

- 3.4.4.1 Determine Current Access S
- 3442 Configure Access .
- 3.5 Data Exchange and Operationz -
- 3.5.1 Manage the DMS Configuratic .
- 3.5.1.7 Identify DMS

#-3.5.1.1.7 Determine Sign Type and
- 3.5.1.2 Determine Message Displa
- 3.5.1.21 Determine Basic Message
- 3.5.1.2.1.1 Determine the Size of the -
- 3.5.1.21.2 Determine the Size of the _
F-3.5.1.2.1.3 Determine Beacon Type

- 3.5.1.2.1.4 Determine Sign Access
- 3.5.1.22 Determine Matrix Capabilil
F-3.5.1.2.2.1 Determine Sign Face Siz )
B-3.5.1.2.2.2 Determine Character Siz =

-3.5.1.2.2.3 Determine Pixel Spacing
--3.5.1.2.3 Determine VMS Message
- 3.5.1.2.3.1 Determine Maximum MNur
@-351.232 Determine Maximum Me i
#-3.5.1.2.3.3 Determine Supported Cc -
B-351234 Determine Message Dis

#3426 Determine Total M If the option is not set, the user is prompted to select a file to open.

A Recommended Standard of the Joint Committee on the NTCIP

NTCIP 1203 version v03

National Transportation
Communications for ITS Protocol

Object Definitions for Dynamic
Message Signs (DMS)

Paragraph Styles
| 3 R TR N Y Y e
i
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What is the Requirements to Test Case
Traceability Matrix (RTCTM) in a Test Design
Specification based upon?

Answer Choices

a) Includes all the requirements supported by the standard

b) Includes only the requirements selected in the PRL that the
Test Design Specification is based upon

c) Includes only those requirements that are mandatory to
conform to the standard

d) Includes all the requirements that are contained in the
project specifications
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Review of Answers

@+
@
@-
@+

Includes all the requirements supported by the standard

Incorrect. The RTCTM should list only those requirements
specified in the TDS.

Includes only the requirements selected in the PRL that the TDS
IS based upon

Correct! The RTCTM is based on the requirements selected.

Includes only those requirements that are mandatory to conform
to the standard

Incorrect. The RTCTM includes selected optional requirements.

Includes all the requirements that are contained in the project
specifications

Incorrect. Could be correct, but the PRL is complete, accurate
and contains only the applicable requirements.
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Module Summary

Describe within the context of a testing lifecycle the role
of a test plan and the testing to be undertaken for DMS

ldentify the key elements of NTCIP 1203 v03 relevant to
the test plan

Describe the application of a good test plan to a DMS
system being procured

Describe a process of adapting a test plan based on the
selected user needs and requirements




We Have Now Completed the DMS
Curriculum

@ Module A31la: Understanding User Needs for DMS
Systems based on NTCIP 1203 Standard v03

@ Module A311b: Specifying Requirements for DMS
Systems based on NTCIP 1203 Standard v03

@ Module T311: Applying Your Test Plan to Dynamic
Message Signs based on NTCIP 1203 DMS Standard
v03
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Thank you for completing this module.

~eedback

Please use the Feedback link below to
orovide us with your thoughts and
comments about the value of the training.

Thank you!

STANDARDS
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