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

Dave Miller,

Chair: NEMA / AASHTO / ITE
Joint Committee on ATC

Chair: 3TS Technical Committee

Principal Systems Engineer
Siemens Industry, Inc.
RC-US MO MM-ITS R&D
Austin, Texas, USA
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Target Audience

Traffic management and engineering staff

Maintenance Staff

System developers

Test personnel

Private and public sector users including manufacturers
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Recommended Prerequisite(s)

= 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 Standard-
based Test Plan, Part 1 of 2

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

‘ U.S. Departmentof Transportation
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Curriculum Path

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
an ITS Standards-based Test
Plan, Part 1 of 2

STANDARDS

TRAINING

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

(A

T204 Part 1 of 2
How to Develop Test Procedures
for an ITS Standard-based Test
Plan, Part 1 of 2

U.S. Departmentof Transportation
Office of the Assistant Secretary for
Research and Technology




Acronyms and Terminology Used

TMDD
RTM
RTCM

Traffic Management Data Dictionary
Requirements Traceability Matrix
Requirements to Test Case Matrix

Test Case 1

= TP Test Plan Test Plan

= TDS Test Design Specification

= TPS Test Procedure Specification

» TPG  Test Plan Generator Soeifreation

= TCS Test Case Specification

= DMS Dynamic Message Sign y y v

Test Case 2

Test Case 3

h J

Test
Procedure 1

Test
Procedure 2

Test
Procedure 3

See Student Supplement for Details

STANDARDS
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Learning Objectives
Part 1 of 2

1.
2.

3.

Recognize the purpose and structure of a test procedure

|dentify the role of a Test Procedure Specification (TPS) within a test
plan and the overall testing process

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

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

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

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #1: Recognize the
Purpose and Structure of a Test Procedure
Specification

= Explain structure of a Test Procedure Specification (TPS)
= Discuss inputs and expected outputs from a test procedure

= Explain special needs from a test procedure stand point

‘ U.S. Departmentof Transportation
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Definitions

= Atest procedure provides detailed
instructions for the setup, execution, and
evaluation of results for a given test case
Test

(|EEE Std 829) Procedure

Specifications

TPS
» Test Procedure Specification (TPS) is a

document that defines the steps to execute a
test and relates to test cases

oooo
DEVICE UNDER TEST (DUT)

= TPS is used in ITS project as part of atest .

Inputs are Test Outputs are
Test Cases Procedure Test results

plan prepared for a system acceptance G e )J t

ANALYZER

e
TEST
SOFTWARE
——

Optional
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Learning Objective #1

Purpose and Structure of a Test Procedure

Purpose of Test Procedure

= A standardized test procedure provides meaningful results (outputs)
to a user for evaluating the system:

Did we build the system as intended by the project
specification (user)?

» |n the previous Module, T203, we learned how to develop test cases
for DMS and TMDD-based ITS projects

= Continuing further, in this module we will learn how to develop TPS
using IEEE Std 829 format and definitions

‘ U.S. Departmentof Transportation
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Learning Objective #1

What does IEEE Std 829 Provide?

» Guidance and formats for preparing testing documentation:

= Test Plan

= Test Design Specification @IEEE

= Test Case Specification T
= Test Procedure Specification (TPS) NE—

Sponsored by the
Software & Systems Engineering Standards Comminee

a

Test Reports
= Test Logs

= Test Anomaly Report
= Test Report

» Testing professionals across ITS are familiar with these definitions
and the sequence of the testing workflow

STANDARDS
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Learning Objective #1

Purpose and Structure of a Test Procedure
(cont.)

Structure of a Test Procedure (IEEE Standard 829)

1. Introduction
= Document identifier
= Scope
= References
» Relationship to other procedures

2. Details
» |nputs, outputs, and special requirements
» Ordered description of the steps to be taken to execute the
test cases
= 3. General
» Glossary
= Document change procedures and history

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #1

Purpose and Structure of a Test Procedure
(cont.)

Related Detalls

» Test resources Test

» Test schedule Pro_c_edu_re
= ltems to be tested Specifications
= Features to be tested TPS

Test tasks to be performed
Test personnel required to conduct tests
Test risks

‘ U.S. Departmentof Transportation
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Learning Objective #1

Where does TPS Fit in Documentation Structure?

Master Test Plan (Organized by test phase)

I
I 1
1 1
1 T . 1
| . Integration System Periodic !
Unit Test . !
TeSt Test Plan i Test Acceptance Test| | Maintenance Test :
i
Proced ure S inteitietuiel sttt RSttt Ittty e

S p ecCl f| cations Test Design Test Design Test Design Test Design Test Design
Specifications Unit Test Integ. Test Syst. Acceptance Periodic Mtce.
___________________ ~ |~
TPS Test Case

Specification

001 002 003 004

1
I
Test Case Test Case Test Case Test Case Test Case i
1
1
1
1

Test Procedure | Test Procedure Test Procedure '
‘ Specification | 001 002 |
L

TPS defines the steps  resteccution . N

i Test Plan Execution \
to execute a test and "o [(Process) .-
relates to test cases. -----------------7[-------"\ ---------------
Test Reports Test Logs Test Incident
Reports

r r

Test Plan Execution Summary Report

i Tl RDS Source: PCB Module-IEEE 829-1998
- W
1

21,
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Learning Objective #1

Inputs and Expected Outputs

A Test Procedure is Conducted on Test Inputs to
Produce Test Outputs

Test Results:

» Test Logs
» Test Summaries
Test Procedures _
Inputs are with Outputs are » Discrepancy Reports-
Test Cases Expected Outputs Test results gaf;ur?sents unexpected

= The deliverables are
formatted per IEEE 829

Outputs Categories:
» Expected outputs (“PASS”)

» Unexpected outputs (requires further
investigation)

‘ U.S. Departmentof Transportation
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Learning Objective #1

Role of Test Procedures

= Test procedure ultimately
traces back to the user T CaEe - Test

Procedure

needs—a starting point in a
SE life cycle of an ITS project:

= Test procedure traces
back to test cases

o Test cases trace back to
requirements

= Requirements trace back
to user needs

Requirements

ITS Project Functional Features-Capabilities

STANDARDS
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Learning Objective #1

Role of Test Procedures (cont.)

Test Procedure Insures the System is Built Correctly
as Expected by the User

= Verifying that we built the system correctly: —— — 5 Sysem
= Design used standard objects and fastion
dialogs correctly System
o , = = ¥ Verification &
= Design implemented special contract Deployment
provisions (if any) correctly
» Subsystem
= The system performs as expected by Verification
the user

Source: FHWA

Did we build the system as intended by a project specification?
-users, owners, developers, vendors

‘ U.S. Departmentof Transportation
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Learning Objective #1

Special Needs from a Test Procedure Standpoint

Special Needs Outside of the Standards
Special security measures
. Special access rights (permission) to data bases
/ Documentation control for archiving deliverables

Test . Configuration management to reproduce the
same results

Records of any automated test tools
Special skill sets required of test operators

\ Special contract provisions (if any):
- Special needs do not show up for the first time in
the TPS

Special Needs of contracts move through TDS
and TCS

Procedure

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #1

IEEE 829 Level Test Procedure Steps

LOG: Logging tools and methods
List ...

SETUP: Sequence of actions to prepare for testing
List ...

START. Actions to begin test execution
List ...

MEASUREMENT: Describe how measurements are to be made
List ...

SHUT DOWN: Actions to suspend testing for unscheduled events
List ...

RESTART: Procedure to restart testing from shutdown
List ...

STOP: Procedure for orderly halt to testing
List ...

WRAP UP: Actions after execution has been completed
List ...

CONTINGENCIES: Actions necessary to deal with anomolies
List ...

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

Research and Technology
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Learning Objective #1

Which of the following is a FALSE statement?

Answer Choices

a) ITS standards define objects and dialogs to be tested
b) ITS standards provide format and steps for test procedures
c) Test procedures can merge with test cases

d) Test cases trace to requirements

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #1

Review of Anhswers

@ a) ITS standards define objects and dialogs to be tested

Incorrect. Objects defined in the ITS standards. The most
recent version of several NTCIP standards include dialogs

@ b) ITS standards provide format and steps for test procedures

Correct! ITS standards do not provide formats and
steps for TPS, ONLY IEEE 829 does.

c) Test procedures can merge with test cases

Incorrect. Std 829 links test cases as inputs to a test
procedure.

@ d) Test cases trace to requirements

Incorrect. A test cases traces to requirements.

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Summary of Learning Objective #1

Recognize the Purpose and Structure of a Test
Procedure

» Discussed the purpose and structure of a TPS based on IEEE 829
format and definitions
= Reviewed the inputs and expected outputs in a test procedure

» Reviewed special needs that arise from outside of ITS standards
and contractual requirements

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2: Identify the Role of a
Test Procedure Specification Within a Test
Plan and the Overall Testing Process

» Briefly review the role of Test Design Specification (TDS)
= Briefly review the role of Test Case Specification (TCS)

= Discuss test procedure steps

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2

Brief Review of Test Design Specification (TDS)

TDS Details What a Test Is to Demonstrate

= TDS is a document that:
= Specifies the details of the test approach
= Specifies what is to be verified

o |dentifies the associated tests

» Each test identified in the TDS may identify and detail:
= A test of a single requirement

= A test of a combination of multiple requirements

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2

Example of TDS

TDS Outlines Requirements to Be Tested

USER NEED FR SUPPORT/
SECTION | °SER | SECTION REQUIREMENT  |CONFORMANCE| PROJECT A UIREMENTS |
NUMBER NUMBER REQUIREMENT]

The DMS shall be 9,000 millimeters wide
(0..65535) and 2,700 millimeters high
(0..65535), inclusive of borders.

2323 DMS Display Matrix Configuration M Yes
The Sign's Border shall be at least 400
millimeters wide (0..65535) and 400
millimeters high (0..65535).

23231 Non-Matrix 02(1) Yes

23232 ] ] The pitch between pixels shall be at least

(Matrix) L0 (7] [RE=e 66 millimeters (0..255).

. The sign shall be ____ pixels wide

B RERLE eIl HE (0..65535) and __ pixels high (0..65535).
The sign shall have lines with each

232322 Line Matrix 0.3 (1) Yes m line being ____ pixels wide and ___ pixels
high.
The sign shall be 18 characters wide and

. 3 characters high with each character

siiiies | STEEE TG e E = being 5 pixels wide (0..255), 7 pixels high

(0..255).
T Source: NTCIP 1203 DMS

‘ U.S. Departmentof Transportation
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Learning Objective #2

Brief Review of Test Case Specification (TCS)

TCS Specifies Conditions and Sequence of Verification

» TCS is a document that specifies:
= The inputs to the test
= The outputs of the test — the predicted results
= A set of execution conditions for the test
= Section 1: Introduction
s Document identifier
- References to other documents
= Context required outside of the TCS document

= Notation description, such as numbering systems

‘ U.S. Departmentof Transportation
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Learning Objective #2

Brief Review of TCS (continued)

TCS Specifies Purpose of Verification

» Section 2: Test Case Details
= Test case identifier, unique to each
Test objective and focus
Inputs required to execute the test
Expected outcomes and behaviors
Environmental needs for setup, execution and recording the results
Special procedures
= |nterdependencies to other test cases
= Section 3: General

[m]

[m]

[m]

[m]

[m]

= Glossary
= Document change procedure and change history

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2

Role of TPS within Test Plan & Testing Process
TPS Defines the Steps to Perform the Test

= TSP is a document that:;

= Specifies a sequence of actions (steps) for the execution of a test
= TPS based on TDS and TCS

= In general, TPS specifies the steps of the verification such as
inspection, demonstration, analysis and a test procedure

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2

Role of TPS within Test Plan & Testing Process

Requirements to Test Case Matrix (RTCM) : Example from NTCIP 1204 ESS

v03, C.2.2
ANNEX C TEST PROCEDURES [NORMATIVE] ... eceecreereessr s s seeas e s nassesn s essn s s mrn sasmnns 152
C.1 Lo To L=t SR 152
C.1.1 S P it ettt e et eeeeeeaab——eeeeataeeaetann i eeettnn e teetann e eenaatnn o reaann e eenernnnn 152
C1.2 O AN o T s =SSR 152
C1.3 Rules for Following Test Procedures ... 153
c.2 TS tiNg REQUITEM NS . e et e et e e e e e e e e e e et e e e e e annn enaeeanns 153
C.2.1 Field Device Test Environment ... e 153
c.2.2 Traceability Table ... e et e ee e e e e n e e aeanns 1 DO
C.2.3 L= O e Tod=To [ S 161
Table 30 Requirements to Test Case Traceability Table
Requirement Test Case
D Title i Title
3.5 Data Exchange Requirements
3.51 ESS Manager Requirements
3.5.1.1 ESS Configuration Requirements
3.5.1.1.1 Retrieve ESS Characteristics
C.2.3.1.1 ESS Characteristics
B == e Source: NTCIP 1204 ESS v03

Office of the Assistant Secretary for
Research and Technology
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Learning Objective #2

Role of TPS within Test Plan & Testing Process
Test Workflow: Continued from Module T202

» Test Workflow Steps:

= Qverall Test Plan Test Plan

= Test Design Specification

y

= Multiple Test Cases per TDS
Test Design
= Multiple Test Procedures Specification
= Each test procedure
may cover one -
) Test Case 1 — Test Case 2 — Test Case 3
Independent test case
= Each test procedure !
: Test Test Test
may cover mUItIple Procedure 1 * Procedure 2 * Procedure 3

dependent test cases

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

Research and Technology
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Learning Objective #2

In addition to inputs, outputs, and execution
conditions, test case specification includes:

Answer Choices

a) Test objective to provide guidance to the test operator
b) Test environment hardware and software

c) Special procedures, such as automated tools

d) All of the above

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #2

Review of Anhswers

@ a) Test objective to provide guidance to the test operator
All are true.

@ b) Test environment hardware and software
All are true.

@ c) Special procedures, such as automated tools
All are true.

@ d) All of the above

Correct! All are true.

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Summary of Learning Objective #2

Role of Test Procedure Specification within a Test Plan
and Overall Testing Process

= Briefly reviewed the role of Test Design Specification (TDS) as per
Standard IEEE 829

= Briefly reviewed the role of Test Case Specification (TCS) as per
Standard IEEE 829

» Discussed test procedure steps and overall role within a test plan
and testing process

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #3: Synchronize the Test
Procedure Specification to the Contract Terms
and Conditions for Successful Contract
Execution

= Discuss ITS project background

= Discuss how to structure contract terms and conditions from
viewpoint of project end successfully

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #3

ITS Projects Background (cont.)

15% Failed

» Study has shown that of
280,000 Information
Technology projects
surveyed, 142,000 were
late or over budget;
42,000 failed and were
canceled

51% Challenge

34% Succeeded
Figure 6: Standish Group: 2004 CHAOS Report Project Success Rate

) ] ] Source: FHWA SE Handbook, 2007
= Factors Contrlbutmg to failures: See student supplement for reference

= Lack of user involvement

= Few limits on project scope

= Lack of firm requirements

= No consensus of project success at project kickoff

‘ U.S. Departmentof Transportation
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Learning Objective #3

Synchronizing the TPS to the Contract Terms
and Conditions

Start the Project with an Eye on the Finish Line

* |[n the beginning: What constitutes success at the end?

» For project acceptance at the end, project terms and conditions should
include:

= Design specifications

= Test case specifications

= Test procedures

= Testing of interfaces by suppliers before integration

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #3

Synchronizing the TPS to the Contract Terms
and Conditions (cont.)

» Expect systems engineering and planning effort to consume over
15% of the project budget to avoid ambiguities and system defects at
project end

» Good planning includes test documentation

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #3

Synchronizing the TPS to the Contract Terms and

Conditions (cont.)

= Terms and conditions should
iInclude IEEE 829 elements:
= Test plan
= Test design specification
= Test case specification

= Test procedures with “fill-in-the-
blank” fields for test outputs

Write Terms and Conditions here...

\ as if you are here.

‘Regional (\F“"hw Opa:dims Ch;\ges (\ Retirement /
Architecturels) ) gjoraion Maintenance _ Uparades ) Repecement
UiecyleProcesses T Conoeptaf _ _ System vaicationPlan_ _ __ | System

\———'\‘ System Verification Plan System
EAN \ L5ysiem Agceptance) . £ B f /.
%,A - Variﬂcatfnn Plan
%)\ | HtLovel \(5;ospten Acepinca) (Subsystem
Design \ Verification
= Unit / Device
Detaled '\ Je5LPa) UnitDevie
Design \ Testing
Sdbna'e. I Hardware Document/Approval
Development
' Field Installation
Implementation
Time Line Development Processes

‘ U.S. Departmentof Transportation
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Learning Objective #3

Synchronizing the TPS to the Contract Terms
and Conditions (cont.)

Additional Concerns to be Aware Of

» Terms and conditions could also specify:
= Third party test equipment model-requirements
= Test scripts as deliverables
= Test procedure for common test equipment and test scripts

= Example: Type of ASC, ATC, 2070, etc.

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

Research and Technology
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Learning Objective #3

The TPS should be synchronized to the
contract terms and conditions...

Answer Choices

a) Project ending without unexpected issues
b) Minimizing the project planning costs and time
c) Replicating the wording of a similar prior project

d) Enforcement after the project is late and over budget

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #3

Review of Answers

@ a) Project ending without unexpected issues

Correct! Contract terms including the tests allow the suppliers
to test deliverables throughout the project, eliminating
unexpected results.

@ b) Minimizing the project planning costs and time
Incorrect. Studies of IT project show that investing 15% or more of
the total project cost in planning will save more than15% in cost
overruns.

@ c) Replicating the wording of a similar prior project
Incorrect. Replication of “boilerplate” acceptance wording does not
provide clear acceptance criteria for differing equipment and
software.

@ d) Enforcement after the project is late and over budget

Incorrect. Enforcing design changes for unexpected results is more
expensive than planning the final acceptance before the project

STANDARDS beglnS

l - .
| ! vs (‘ U.S. Departmentof Transportation
1 NIN

Office of the Assistant Secretary for
Research and Technology




Summary of Learning Objective #3

Synchronize the TPS to the Contract Terms and
Conditions for Successful Contract Execution

» Discussed ITS project background, how they present challenges

= Discussed how to structure contract terms and conditions from the
viewpoint of project end successfully

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #4: Write the Reports
Produced at the End of the Testing and
Understand Their Relationship to Successful
Procurement Contracts

» Logs, including data, information, files, and needs that are
captured during the test

» Incident report, including a failure description and the investigation
process

= Summary report, providing a measure of success compared to the
stated goals and scope of the test plan

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #4

Reports Produced at the End of Testing and
Their Relationship to Successful Procurement

Logs, Including the Data, Information, Files and Fulfilled
Requirements That are Captured During the Test

= Qutputs captured during the test
= Test Logs
= Test Data
= Test Information
= Test Files

» Qutput documentation is tailored to each test procedure from the
formats available in IEEE 829

= We will demonstrate how the outputs are populated during a test
procedure that includes more than one test case

STANDARDS

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Workflow: Test Procedure Outputs

» \We have created (gray):
= Test Plan
= Test Specification
= Test Cases
= Test Procedures

= Using test cases as inputs, test
procedures will create output
records (green):

= Test Logs
o Test Data
o Test Information

Learning Objective #4

Reports Produced at the End of Testing and
Their Relationship to Successful Procurement

Test Plan

h J

Test Design

k. J

Test Case 1

Test

Procedure 1 |

Specification

h J

—1 Test Case 2

Test Case 3

Test

Procedure 2 |

l

Test
Procedure 3

L

\_l

= TestFiles

Output
Records 1

Output
Records 2

Output
Records 3

Output
Records 4

(A

U.S. Departmentof Transportation
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Learning Objective #4

Reports Produced at the End of Testing and
Their Relationship to Successful Procurement

Anomaly Report, Including a Failure Description and
the Investigation Process

= Discovery of anomalies:
= Evaluate the test procedure outputs
s |dentify data that is out-of-bounds of the expected result
= Qut-of-bounds data is unexpected and requires investigation

” 11 7 11 7 (13

= AKA “incidences”, “errors”, “problems”, “defects”, “issues”
= Anomaly report includes:
= Unexpected results in the test procedure outputs

= A description of each unexpected result
= |nvestigation plan as the next step for disposition of each anomaly

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #4

Anomaly Report: IEEE Standard 829 Format

1. Introduction
1.1. Document identifier
1.2. Scope

1.3. References

)

. Details

%)

1. Summary

!~J
o

Date anomaly discovered

)

Mo
o

Context

Description of anomaly

(R
h

Impact
Onginator s assessment of urgency (see IEEE 1044-1993 [B13])

[ o

!'w.)
A

Description of the corrective action

Status of the anomaly

()

Conclusions and recommendations
3. General

3.1 Document change procedures and history

STANDARDS

T

21,
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Learning Objective #4

Anomaly Report: IEEE Standard 829 Format

= |ntroduction

[u]

[u]

[u]

Document identifier
Scope of testing
References, such as standards documents

= Details

[u]

[u]

[u]

a

[u]

Summary: What was found to be out of bounds?
Date, context, description: When, Where, What?

Impact and urgency: Major or minor impact to project cost &
schedule?

Action: Stop and fix or investigate further?

Status: Open, investigating, or resolved and closed? Who
decides?

Conclusions and Recommendations: Next steps for stakeholders

» General: Document control numbers, versions, history

‘ U.S. Departmentof Transportation
Office of the Assistant Secretary for
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Learning Objective #4

Anomaly Report: IEEE Standard 829 Format

» Description
= Test inputs used
= Expected outputs from the plan
= Actual results observed
= Gap between expected and actual
= Test procedure step
= Test environment
= Attempts to repeat the test
= Test operators, who conducted the test?
= Observers

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

Research and Technology




Learning Objective #4

Level Test Reports Produced at the End of
Testing

Level Test Report, Providing a Measure of Success
Compared to the Stated Goals and Scope of the Test
Plan

» Level test report:
= Measure of success
s |dentify gap between current situation and stated goals

= Clear objective metrics based on anomaly report and remaining
disposition of open issues

= Clear conclusions and recommendations:
- Ready for deployment
= Ready with minor modifications
= Not ready

‘ U.S. Departmentof Transportation
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Learning Objective #4

Level Test Report: IEEE Standard 829 Format

= For each level of integration test 1. Introduction
= Introduction 1.1. Document identifier
= Document ID 1.2. Scope
= Scope of testing
= References, if any
= Details
= Qverview of test results
= Detailed test results
= Rational
= Recommendations
= General: Document control

1.3. References
2. Details

2.1. Overview of test results

[l
[t

. Detailed test results

[t
Lbd

Rationale for decisions

[

4. Conclusions and recommendations
3. General
3.1. Glossary

3.2, Document change procedures and history

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

Research and Technology




Learning Objective #4

Example of a Level Test Report

= For ASC Timing
= [ntroduction
= Document ID
= Scope of testing
- References, if any
= Details
= Qverview of test results
= Detailed test results
= Rational
= Recommendations
= General: Document control

STANDARDS

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

Research and Technology



Learning Objective #4

Master Test Report Produced at the End of

Testing

» For all levels of integration test
* [ntroduction
= Document ID
= Scope of testing
= References, if any
» Detalls
= Qverview of test results
= Detailed test results
= Rational
= Recommendations
» General: Document control

1. Introduction

1.1. Document identifier

1.2. Scope

1.3. References

2. Details of the Master Test Report
2.1. Overview of all aggregate test results
2.2. Rationale for decisions

2.3. Conclusions and recommendations
3. General

3.1. Glossary

3.2. Document change procedures and history

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

Research and Technology
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Learning Objective #4

Which of the following statements is FALSE?

Answer Choices

a) Only one test case used as input to each test procedure

b) Atest procedure can use multiple test cases as inputs

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

Research and Technology



Learning Objective #4

Review of Answers

@ a) Only one test case used as input to each test procedure

Correct! This statement is false. Test cases that are
Independent of each other will likely be the single input to
a test procedure. However, several dependent test cases
are often used as multiple Inputs to one test procedure.

@ b) Atest procedure can use multiple test cases as inputs

Incorrect. This statement is true. Test cases that require
similar equipment with related functions can be tested with
one procedure.

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

Research and Technology



Summary of Learning Objective #4

Reports Produced at the End of Testing and Their
Relationship to Successful Procurement

» Learned the format and content of logs, including data, information,
files, and needs that are captured during the test

» Learned the format and content of an incident report, including a
failure description and the investigation process, and an anomaly
report

» Learned the format and content of the level test report and summary
report, providing a measure of success compared to the stated goals
and scope of the test plan

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

Research and Technology



Learning Objective #5: Using the Test
Procedure Generator (TPG) to Develop the
Test Procedures for a Sample TPS Structure

» Test Procedure Generator (TPG) Tool
= Purpose of TPG
= How to obtain a copy of the TPG
= Show a quick overview of installation
= EXxplain each step and the results
= Learn how to how handle an error in a sample TPS structure

» Understand pre and postconditions, and different types of steps

U.S. Departmentof Transportation

( Office of the Assistant Secretary for
Research and Technology




Learning Objective #5

Using a Tool to Develop the Test Procedures

Test Procedure Generator (TPG) for a Sample TPS
Structure

» TPG is a software tool developed by USDOT
» Guides the development of uniform test procedures:
= NTCIP standards that can typically use the TPG have:
» Management Information Base (MIB)
= With standardized dialogs
= Requirements Traceability Matrix (RTM) defining performance
= Creates XML scripts
= Consistent interpretation among stakeholders
= Eliminates errors of manual creation of scripts
= Can be used on any automated test equipment

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

Research and Technology




Learning Objective #5

Using TPG to Develop the Test Procedures
Test Procedure Generator (TPG)

» TPG is used to develop test procedures from NTCIP standards with:
s Management Information Base (MIB)
= Data exchange dialogs
= Requirements Traceability Matrix (RTM)
= Advantages of using the TPG:
= Creates scripts in commonly-understood XML format
= Creates uniform scripts for use in multiple projects
= Creates uniform scripts for each stakeholder within a project

= Eliminates syntax errors and manual entry errors

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

Research and Technology




Learning Objective #5

Using a Tool to Develop the Test Procedures

Test Procedure Generator (TPG)

= Will be able to request a copy of TPG to be added to distribution list
= Will be able to download the TPG, including:
- TPG executables
= TPG installation procedure
= TPG instruction manual

.. InstallShield Wizard Completed

The InstaliShield Wizard has successfully installed TPG, Click
Finish to exit the wizard,

Launch the program

U.S. Departmentof Transportation
Office of the Assistant Secretary for
Research and Technology




Learning Objective #5

How to Use TPG (cont.)

Opening a New TPG Session

FiCanle-du-Flell Tel Brocadute Gemepator,.
File ¥ e  Tools SessionPanel  Help
e W N W L= LN =]

Standard |Set of Test Procedures | Current Test Procedure Reports

NTCIP C2F Davics Imedace Standard Mumbar, 120 03 | (e 1200)

HTCIP Standard Major Version Numbesr: E fim 03)
HTCIF Standnrd Minor Yarsion Numbar M s in
HNTCIP Standard Revision Letter (Optional): T i =)

Hew Session Oplions

[#] Ppen NTCIP C2F Device Intardoce Standord
[ Dpan Most Facant St of Tost Procedures

WVenlication Options

] Wenfy NTCIP C2F Device Interace Stondord

e | (0% [Gomet |

STANDARDS

U.S. Departmentof Transportation

Office of the Assistant Secretary for
Research and Technology




Learning Objective #5

How to Use TPG (cont.)
Opening a Standard

Reports  Tools  SessionPanel  Help

o B L Ll e o]
Standard |Set of Test Procedures Gurrent Test Procedure | Reports |

I Fle  Edit Wew Isert Foomat Jods  Tabe  Window  belp Typs A quesion farhalp = 0

[ e IR I B e W ET e N ReAh W RO |

s LR L 6 A =
Completed companing the Table of Contents in 0 00F seconds.
Extracting the Table of Comfernts data ;:e_?;gr
ifw that the
[ [T |
Abort Command
mate control =

Resulls:

-3 Monitor Pixel Errors L
A Monmilor Light Sensor Errors

FProcessing TOC entry 5 Monilor Controller Software Operabions

Processing TOC entry: 3.5, .6 Monitor Climate-Control System Ermrors tan Farmicsior
Processing TOC entry; 3.5.3.1.3.7 Monitor Temperature ¥YWarnings
Processing TOC entry; 3.9.3.1.3.8 Monitor Humidity Yarnings

Processing TOC entry: 3.5.3.1.3.9 Monitor Drum Sign Rotor Errors
Proceszing TOC emtry: 3.5.3.1.2.10 Monitor Door Status

Processing TOC emiry: 3.5.3. 1.4 Monitor Subsystems Status Details
Processing TOO entry: 3.5.3.1.4 1 Monitor Power Error Delails

Processing TOG entry. 3.5.3.1.4.2 Monitor Lamp Error Delails

Processing TOG entry. 3.5.3.1.4.3 Monitor Pixel Error Details

Processing TOM entry: 3.5.3.1.4 4 Monilor Light Sensor Error Delails
Processing TOO entry 3.5.3.1.4.5 Monilor Message Activalion Error Details

Processing TOG entry: 3
Processing TOO endry 3.
3

(SR

<|

SRS I Wonitor SIgn Housing Temperatures

The DMS shall allow a management system to determine the minimum and maximum tempsrature of the ':

sign housing. 5
v

STANDARDS

‘ U.S. Departmentof Transportation
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Learning Objective #5

How to Use TPG (cont.)

Create a New set of Test Procedures

[ Center-to-Field Test Procedure Generalor

. Reports  Tools SessionPanel Help

Jg le i
-

Display Requirement Taxt
Display Dialog Text

st Procedures . Current Test Procedure | Reports |

Format  Tocls  Table  Window  Help vpr aqussicn far hep e M

= Close Sesslon Ctrl+ o =
i \: | A [ ot Eie L1 SR 73 P e ) - = AL S 3T Sl 1%

. MNew Set of Test Procedures Cirl+ T = - = acBingd ald e £l g
| Open Set of Test Procedures ) B3 AR AR N

Ell save S¢ e Taveye TOR Th e L L L i z i 3 ' 4 ' £ ' 3 ST “ -

3\; Exit TPG Crrl+x

3.4.3 Support Excephon Beporting

35121 0Ce B
351211 Deerming he

.2 Determine Medri
151221 Daterminz Sie

STANDARDS

A User Comment Draft of the Joint Cornmittee on the NTCIP

NTCIP 1203 version v03

National Transportation

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

Research and Technology




Learning Objective #5

How to Use TPG (cont.)
Test Procedure 01.00

[ Canlur-lo-Fivld Tusd Proco

u Gamrate;

File TestProcedure Reports Tools SessionPanel  Help
PN Y MWL S ET S P e S S R WA= .
8 NTLIF 1201303018 #| standard | Set of Test Procedures | Current Test Procedure Reports
G BE Bt mew [mel Fomet Tok Tabe Wndos B
T -l lm e

B E-E o

£
+- i
3 3
-
4 -
3-2.4.2 5 Detarming Capabil &
@34 Jalermine Tobal Mumbar ol &
3.4.3 Buppor Exceplion Repoding 2
144 Monnge Acceze =
#3441 Delarming C

o

4S5 Cortigur atic

Test
Procedure:

Select the Test Procedure—=Define Header Menu Hem to enter the

3511 Identify Db
Test Procedure Title

36.7.1.1 Oetermine

01.00

Twpe and

B

e Select the Test Procedure—Define Header Menu Hem ta enter the
% 3.5.1.21 2 Delermine he Size ol the Description: e B T e
LR AT L g ek Test Procedure Description
. 113D =
@ 35121 4 Delermina Sign Ace =
5.1.2.2 Determine Malix Capebili . Select tha Test Procadur: oot Regquirements Menu It o
4351221 Determine Sign Foce S Requirement(s): , -
g e enter the Test Procedure Requirem snts
£ 2 2 Determing Charach
@-3.8 e Fixel Spacing
-35.1.2.3 Dersrmine WS Wessaas . Select the Test Procedur e==Define Varialdes menuw item toenter the
351231 Delerming Mammum Rur Variahle{s):

i5i i k § Test Procedure Variables
IEIerm) Emum ke H

Cigterming Suppartsd Co
Detarming Messoge Dis
ate All Messeges ol a |

& B

Select the Test Procedure==Define Heade

Test Procedure 5 Fail Criteria

Menu Hem o enter he
Pass/Fail Criteria: s

B e

"o =L

r 11 Determing Maximum Muml

& JEtE TN E ML Chir v O Test Step I e I e -

£l etarming Moimum of Ch — i e et - B
< 3 P L sac 1 Wz Lns  col13 £C| THE | [E |

hNTCIP Slandard is not Conformant to MNTCIP BO02 Annex B1 .. B Set of Test Procedures Mot Verified |

TPG Staws: Command Completed
STANDARuS

U.S. Departmentof Transportation
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Research and Technology




Learning Objective #5

How to Use TPG (cont.)

Define the Test Procedure Header

x| elele Tes { durs
3 1 1I'ﬁﬁ‘t Forrnat Toals Window  Help Tvpa a qussdon farhalp =X
.| 4 Save Test Procedure - = et 1 - : - -
5 3| R 10 : TP 0 5= R e e 5 AN (. R [ (e IRV [T W el = 0 e =8 1w
:‘ 3| & Close Test Procedure I L m—litit = = —= ! A RN & L — a
o - show - | ) ,.----,s-..;;-'r-l_:__-a!
w5 Maodify Test Procedure IR ———rg T TR - . = = - — =
& ':| Define Test Procedure Header | ol e -
&1 Select Requirements
B3 Cefine Variables
:i : Dlsﬂla!.rlnsert Test Step Window
i ] ' Si
3]
E| o
[
(-]
g Test 01.00 Select the Test Procedure->Deline Header Menu 1tem to enter the
1 Procedure: * Test Procedure Title
k|
i
b ; Descripton: Select the Test Procedure->Deline Header Menu [tem o enter the
o 7] S et B Test Procedure Description
(=3 Delalnln—'- 1 -
a5 —— Select the Test Procedure->Select Requirements Menu ltem to
E ,: ' enter the Test Procedure Requirem ents
=3 ]
35 bl Select the Test Procedure->Dehne Variables menu item to enter the
@3 Voakinbles] Test Procedure Variables
g3 '-.E'ElLem nz Mamr =
[ L 3 Determine Supp : :
= 35127 4 Deteiming teszace Dis Select the Test Procedure->Dehine Header Menu [tem to enter the
& g Pass/Fail Criteria: A i U o
B3 4D ,-‘JIMH i soisl W / Test Procedure Pass/Fail Criteria "
35 ?‘»l-m-uu—F it @
- A M i wi i L] T

‘ U.S. Departmentof Transportation
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Learning Objective #5

How to Use TPG (cont.)

Test Procedure Header Window Defined

Flle TestPrwechre Reports Tﬂuls Session Panel  Help

Jé'-':_i|.' |G = g s Ky all 3 Llis
& MTCIP 12030301k *| Standard | Set of Test Procedures | Current Test Procedure | Reports |
SRk Edb Wes Insert  Fomat  Tods  Table  Whdee  Belp wp= A questicn forh=ip = ' ®
I|| _] -||'-,1l-fUI‘:‘EEE:-_'--.-';.'_'_‘EL? i:"_'}_'-,l-hi_]._ilﬂ3|_i_.‘;|”:'ﬁ| A s b e . Lgh T | 170 ‘!
PFhE showng Makip e Fowr | SR e 0 - 0o -'E[
= —
pportLagoe Data [I :|_i||||---.ig---:---1--. T Y - I R B -
eterrmine Current Configure [
orficure Laciging S=nace
ogged Data
Test i L
= 01.00 Determine Sign Type and Technology
. Procedure:

This test case verifies that the DMS indicates that it is the sign

Description: =
P type and uses the technolagy as required by the specification.
Typ=and ; Requirement(s): Select the Test Procedure-=Select Require ments Menu Item to
gage Disple enter the Test Procedure Raguirern ents i
i ichiezsoa: |.
3 v [t Elememnnei Size oithe

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

Variable(s): Test Procedure Variahles

a51.21 3 Dekermina £

=3
35121 2 Determins 4
[
35121 4 Determine

351 2 S

s : Pass/Fail Criteria: The device under test (DUT) shall pass every verification step

A5 B included within the Test Case in order to pass the Test Case.

&35
35 Detarming Wiis b Test Step

W35 1 Doeerrrmirg b T Mumber Test Procedure Results

w35 Delarmina b= I'm

[ ki1 Dieterming Suppor | ; Test Procedure Results

[ L Dielerming fdessage [is 1= -

E 39124 Delele Al Messagss ola | + Date b
15 1.3 Manage Forts : Tested By: Tested: Pass/Fail ;

g A5 1.1 Neterming Mesimim Ruml

‘ U.S. Departmentof Transportation
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Learning Objective #5

How to Use TPG (cont.)

Select a Requirement

[ Center to-Fisld Test Procedure Ganarator

Tools SessionPanel Help
(N
Delete Test Procedire e e e
Ireet  Formst  Toos  Tee Wi Hel Tvpe o questonFor feb R
Save Test Provedure e [ Beppi====i=_iz === m o A LS P A R o o8 ) o
Close Test Procedure y -
iy =gonzled et oo g 3l
i Modify Test Procedure 1D —= e T et rear . L -
s ! Define Test Procedure Header . . . L B h >
[ Select Reguirements |
" @ i| | Define Variables
| g - Display Insert Test Step Window
i @: Fdit Test Procedure Step
T hdanagetha Dk Conflgurslc Test
Icle riify O 01.00 Determine Sign Type and Technology
B Sign Twpe ncl : Procedure:
: teterrine Massoge Disple 3
[] 1
o Bestion This test case verifies that the DMS indicates that it is the sign
' type and uses the technology as required by the specification.
=
. Select the Test Procedure->Select Requirements Menu Item to
Reguirement(s): ;
enter the Test Procedure Requirem ents
i ] 2 VIS Message Variabl . Select the Test Procedure->Define Variables menu item to enter the
Lok Mcodrmurm hlur nriablas): Test Procedure Variables
7] ne Meximum ke =
Suppored Cr
: [ o The device under test (DUT) shall pass every verification step
; Pa | Crit 5 -
[~ es/ERl Ciftaa included within the Test Case in order to pass the Test Case. ;
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Learning Objective #5

How to Use TPG (cont.)
Select a Requirement From Window

 Center-to-Field Test Procedure Generator,

: File lect Requireme nis r-_lﬁ-ﬁl
i |-'p -
= NT |Repurl.5
Typea quesaon forhelp el 3E
& ez ein - A RNEHRG AT e 0.8 0w -8
; = 3.4.1.1 Retrieve Data s B —
3.4.1,2 Deliver Data b3 v e o s o Bl s EE &
;J 1 3.4.1,3 Explore Data
& 1 3.4,2,1 Determine Current Configuration of Logging Service —
@ 3.4.2.2 Configure Logging Service

™ 3.4.2.3 Retrieve Logged Data

13.4,.2.4 Clear Log

1 3.4.2.5 Determine Capabilities of Event Logging Service
1 3.4,2.6 Determine Total Number of Events

1 |0 3.4.3 Support Exception Reporting

13.4.4.1 Determine Current Access Settings e S Tipe el Technology
4 |03.4.4.2 Configure Access

™ 3.5.1.1.1 Determine Sign Type and Technology

.1 -]

o £13.5.1.2.1,1 Determine the Size of the Sign Face 6 test case verifies that the DMS indicates that it is the sign
: 13.5.1,2.1.2 Determine the Size of the Sign Border e and uses the technology as required by the specification.

™ 3.5.1.2.1.3 Determine Beacon Type
13.5.1,2.1.4 Determine Sign Access and Legend
13.5.1.2.2,1 Determine Sign Face Size in Pixels

it the Test Procedure->Select Requirements Menu Item to
e the Test Procaedure Requirem ents

H ‘&l
!:' 3.5.1.2.2.2 Determine Character Size in Pixels ctthe Test Procedure-=Define Variables menu item to enter the

g 13.5.1.2.2.3 Determine Pixel Spacing rResdl e ariabifes

#39 |3.5.1,2.3.1 Determine Maximum Number of Pages

] [13.5.1.2.3.2 Determine Maximum Message Length - device under test (DUT) shall pass every verification step

iy uded within the Test Case in order to pass the Test Case. g

4 a@

B l 0K J I Cancel e LSS . &
£ - T 3 I T 2 . == T =1} " : m‘ B

STANDARDS
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Learning Objective #5

How to Use TPG (cont.)

Requirements Populated

L,':'.;.Cnntar—m-r-ill d Test Procadure Generator

.Fii_a_*' Test Procedure  Reports  Tools  SessionPanel  Help
GGl B B2 e sl lis]

=
STANDARDS

- MTCIP 1203wD3-01k

1.4 Architach ral Requireme ms

3471 Retieve Data
3412 Delive
1413 Explora C
1.4.2 Suppan Loggad Data

1421 Determing Surrer Conligurs
1.4.22 Configure Logging Servics
1.4.2.3 Belnewe Logged Dol
1424 ClgarLog

1425 Determine Capabilfies of Eu
1426 Determine Totel Humber of
1 4.3 Suppa i Excepiion Reparing
144 Manage Access

34471 Determine Curren Access &
3443 Configure Access

151 Menage the DMS Configurasic
16171 Ide ik R4S

15.1.1.1 Datarmine Sign Type and
15.1.2 Determine Message Displa
Detetmine Basic Message
ving the Size of the
mine the Siza of the

151.2.3.3 Defemine Suppored Ct
1512 24 Determine Mezsage Dis
15 Delet= All Mes=ages nfa |
1513 Manags Fonts

35.1.31 Datarming Masimum Muml
1R 178 Natarmina Measimom Chan

“~  Standard | Set of Test Procedures Current Test Procedure |Repcrts_

Twpe aquestion Far bep [0

il Edt wew Irset Fomat  Ioos  TeHe  wndaw  Heb

P B WSRO I P HRFRT REYI MV SRt A e L |
: Fnal shawmng Markp -E‘IW'I%Q o B e AN |§l
i|.| e REr A | tin g 1 ] 1 % | 5 1 3 Lo - :‘

) Test
i 01.00 Determine Sign Type and Technolagy
. Procedure:
i iR This test case verifies that the DMS indicates that it is the sign
' type and uses the technology as required by the specification.
I 3.4.1.1 Retrieve Data
2.4.1.2 Deliver Data
! Reguirement(s): 3.4.1.3 Explore Data
} 3.4.2.1 Determine Current Configuration of Logging Service
3.4.2.2 Configure Logging Service
- Select the Test Procedure-~Define Variables menu item to enter the
Variable(s) ¥ I ' 5 e ' I
Test Procedure Variables
- N
o The device under test (DUT) shall pass every verification step o
Fasstall Criteria: inrlurdad within thae Tect Mace in Arder tn nace the Tect Macs '

U.S. Departmentof Transportation
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Learning Objective #5

How to Use TPG (cont.)

Define Variables

8 Center-to-Field Test Procedure Gene rator

rocedure | Reports  Tools  SessionPanel  Help

of Test Procedures Curent Test Procedure | Reports |

1| [l Delete Tes P T e o Teps aguesion forhep 50X
4 Save Test Procedure - — e T 1 - —
: | EET 11 : T 5 o et [ o 5 =L A - % = el EEWT. =@ i 3
4 Close Test Procedure | ” — l. - : : R !'J‘juélj'*l bl = - E
R R PR e e |
Modify Test Procedure IR — O DR ; : . : . . . — —.
Define Test Procedure Header = = &
Select Requirements
Define Variables |

Display Inser

t Test Step Window

Test
i 01.00 Determine Sign Type and Technology
n Typs and Procedure:
age Disple .
i 15 1.2 Determine Bazic b
i B 351211 Deteminz i This test case verifies that the DMS indicates that it is the sign
& 35121 F Deteming Description: _ _ }
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
Eadi 3.4.2.1 Determine Current Configuration of Logging Service
71 Dietermine fia 3.4.2.2 Configure Logging Service

i Variable(s); Select the Test P[,UL.ULh"u >Define Variables menu item to enter the
: Test Pracedure Variables

| & b.o2

= 1
: p Eail Criteria: The device under test (DUT) shall pass every verification step @
: BSS.” ail Criteria: inrludard within tha Tect Mace in nrdar tn nace the Tact Cace ¥

=@ =04 |
Pare | Ser 1 i Fi Imn il 1 kF TRE! FYT 1 IMnlR (5 §
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Learning Objective #5

How to Use TPG (cont.)

Saving a Test Procedure

ield Test Procedure Generator

File | Test Procedure | Reports Tools SessionParnel Help
P ] L MNew Test Procedure
g | Bt Test Procedure of Test Procedures  Current Test Procedure | Reports |
3| [ Delete Test Procedure :
3 | o e e | Irsert  Format Tools  Table  windee  bBep Teps aguadion forhep = X
H i =it - == ==L iCiEiE ]t A [ - s a8 ¥ - | @ 2 -
= 3 Close TestProcedure .| EEF RIS SrS= T IS HF- TR W IC SR |
| @3 -gonc i oo o) o Bl
L Madify Test Procedure 10 e —
: 4 Define Test Procedure Header R -
PR i Test Procedure Results
[ Select Requirements Number
L E Define Variables GET the following objeds):
) 0 1201 w02 A2 11 -2.5.1.1 eventClasshumber. 0
P Display Insert Test Step Window 4 1201 w02 AZ.11 - 2.5.12 eventClassLimiLo
fr] Edit Test Procedure Step w 1201 v02 A2.11 - 2.5.1.4 eventClassDe soription. 0
1 1 Delete Test Procedure Step o 1201 w02 AZ.11 - 2.5.1.3 eventClassdearTime. D
[ iE Renumber Test Procedure Steps w1201 w02 AZ.11 - 2.5.4.1 eventConfiglD.0
H- Re-sort test Procedure Steps oLDO 2 1AL w02 A2 11 - 2.5.4.2 eventConfigClass. 0 pass/Fal
H - 1 - 2 1M1 w02 A2 11 -2.5.4.3 eventConfigh ode 0
TS | tmnen e the OME Configuredic 2 1201 w02 &2.11 - 2.5.4.4 eventConfigComparetalue.0
¢ 3517 Identity OMS % 1200102 AZ.11 - 2.5.4.5 eventConfigCompareyaluez.0
{15111 Determine Sign Type and #1201 %02 AZ.11 - 2.5.4.6 eventCenflgCompareQiD.a
i 35.1.2Determine Mezzage Displer % 120002 A2 1L - 2.5.4.7 eventConfiglogQImg
! 351.21 Determine Basic Messeane w 120102 A2.11 - 2.5.4.8 eventConfigAction.0
{35121 1 Delenming e Sie ofthe o 1301 w02 A211 - 2.5.4.9 eventConfigst atus.D [Pass/Fall
Com 351271 FDelermine e Size ofthe GET the fallowing objedt]s]:
i 35127 3 Dalarming Beacon Tyoe 0 120102 A2.11 -2.5.1.1 eventClassMumber. 0
§om 3821 Delanming Sign ACoecs #1201 %02 4211 -2.5.1.4 pventClassDeseription. o
H 36122 Delermine Malre Capabilil 9 1201v02 A2 11 - 2.5.1.2 eventClassiimito
{OE 35 1.221 Delermine Zign Face S # 120102 A2.11 - 2.5.1.3 eventClassdearTime.D
| B 151.22 7 Determing Charasiar Siz 0 1201 w02 AZ11 -2.5.4.1 eventCenfigiD.o
: na.nn Pass/Fail

STANDARDS
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Learning Objective #5

How to Use TPG (cont.)

Closing a Test Procedure

8 Center-to-Field Tezt Frocedure Generator
File | Test Procedure | Reports Tools SessionParel  Help

e
[l | iiieietran gl of Test Procediures ! Cumrent Test Procedure | Reports
e — = Irsert  Format Tools  Table  Window  Help wpm & quastion far belp o w3
O seleadio i e | g mless= ez =amin e A R sl g agongla e 2w o]
Show~ | e #) ) - | 5
Modify Test Procedure ID ‘*} il l B

[ S T R B B R - I A SO - SRR R SOOI R

Define Test Procedure Header
Select Requirements
Define Variables

Display Insert Test Step Window
Edit Test Procedure Step

Deleta Test Pracedure Step
Renumber Test Procedure Steps
Re-cart test Procedure Steps

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 #5

How to Use TPG (cont.)
Save XML Set of Test Procedures

[® Conter-to-Field Test Procedure Generalor

File | Test Procedure  Reports  Tools  SessionPanel  Help
| | Blisslewipierblie ozl st Procedures | Current Test Procedure | Reports|
Display Dialog Text = =
. Format Iools  Table  window  Help vpa aquesdon farbelp = X
lg Close Session Cirl+C — . : P
-| B IO == ==/;=_:=:-arie oo s e g s @ las gl e oo o f)
1 T EEEHETE |
o |
k. Sawe Set of Test Procedures / TPRTM  Girl+8 : . L : R R BRI
= Save XML Set of Test Procedures -
2 Close Set of Test Procedures
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Learning Objective #5

How to Use TPG (cont.)
XML Representation

{2 Centur-to-Fisld Test Pocadurs Gunarater

File TestProcedure Reports

i B s R [

Tools  SessionPanel Help

e

# MTCIF 120303010
| @ Setot TestFrocedures

STANDARDS

Standard | Set of Test Procedures  Current Test Prooedurel Reports

i Bk Edt Mew Iset Fomat Iools  Table  Windme  bep Typa a guesdon for hap (30

g Jlorral+ ettt = [rnes hewPaman =iz -|LBr = = SE=i= oo Ea H- - AR NEH G 8 F D e a8 T a

NTCIP C2F Device Interface Standanrid
MML Encoded Set of Test Procedures
Standard: 1203v03-01 bodoc

: E" Set_ of Test Procedires [
' [ PG _varsion )3 4.0)TFG_versin®)

: [=standard 10/ | 203 )stendard o)

[ Standardd_Major [0 ()3) Stancderd_Major_D* )

(en{11.02/D%)
= {1 [ This is the Iternal AT test No. 1 Note that the instructions did not ask to have Ly
i muspelled words, Fowever, the tester inserted a few in this section to see it the TPG will check

L L T T e R N L Tt s 5 TP | R B P R PRPEERE | P R lo Macken mlae slimaload Saw loe=

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

Research and Technology




How to Use TPG (cont.)
Other TPG Functionality

= Delete a test procedure step

Resort test procedure steps

Renumber test procedure steps

Modify test procedure identification

Edit a test procedure

Print a test procedure

Learning Objective #5
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Learning Objective #5

Understanding Pre and Postcondition and
Different Types of Steps

= Preconditions and Postconditions:
= Constructed of key words

= Key words are consistent with the common understanding of
the ITS standards

= Key words entered are validated, creating consistent test
procedures that are interoperable among manufacturers
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Learning Objective #5

Which statement is TRUE? The TPG...

Answer Choices

a) Takes test cases directly as inputs
b) Guides test procedures having MIBs, Dialogs, and RTM
c) Creates outputs in commonly understood XLS files

d) Executes test procedures automatically
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Learning Objective #5

Review of Answers

@ a) Takes test cases directly as inputs

Incorrect. The TPG does not read in test cases. It pulls information
from various sections of the standard and reads non-TPG created
test procedures.

@ b) Guides test procedures having MIBs, Dialogs and RTM

Correct! The TPG is used to develop test procedure with
uniform key words, dialogs and requirements traceability
matrix to eliminate manual entry errors and to enable test

procedures to be reused.
@ c) Creates outputs in commonly-understood XLS files
Incorrect. The TPG creates outputs in commonly-understood XML

scripts.

@ d) Executes test procedures automatically

Incorrect. The TPG does not execute test procedures. TPG XML
sransiies  SCripts can be used as inputs to automated test equipment.
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Summary of Learning Objective #5

How to Use Tools to Develop the Test Procedures for a
Sample TSP Structure

» Introduced Test Procedure Generator (TPG) Tool and showed how to
use it to produce test procedures

» Discussed pre and postconditions, and different types of steps
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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 _is a specific example that assigns values,

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 tool that generates

XML scripts using consistent _key words _for interoperability.
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Resources

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

= NTCIP 1204 v03 ESS, www.ntcip.org

= PCB Website: Module T201, T202 Available
http://www.pcb.its.dot.qgov/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, v1.7,
Federal Highway Administration, October 18, 2012
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Next Course Module

Module T204 Part 2 of 2:

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

Part 2 of 2
(We will cover Learning Objectives 6, 7, and 8)
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Next Course Module
Homework between T204 Part 1 and T204 Part 2

Request a copy of the Test Procedure Generator at the address:
= blake.christie@noblis.org

Register at the same link to receive updates

Download and install the TPG on a computer

Create a simple Test Procedure to become familiar with the TPG
before we begin T204 Part 2

Have the TPG up and running when we begin Part 2
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QUESTIONS?
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