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1 Introduction
The BTL Testing Guide provides a detailed walk through of the application of the BTL test suite on an

IUT. This guide is intended to help in the preparation of a BACnet device for official BTL testing and/or to
improve the in-house testing of BACnet devices.

Before proceeding with this guide's testing procedures, the BTL Getting Started Guide should be read. To
get the most out of the BTL Testing Guide a general understanding of the documents in the BTL
Documentation Package should be acquired.

The BTL Testing Guideiswritten for the Test Planner and Tester, which are defined below.

1.1 Test Planner

The Test Planner is the individual that will identify the testable IUT functionality, prepare the IUT's
Configuration, determine the tests to apply, and select appropriate parameters for those tests. The Test
Planner uses the BTL test package to create a custom test package for the IUT that will be used by the
Tester. The Test Planner requires a thorough understanding of the functionality of the IUT and how to
make the IUT exhibit all claimed functionality. All information the Test Planner needs in order to
accomplish the task is contained in following sections of this guide or within the documents referenced by
thisguide.

12 Tester

The Tester is the individual that applies the test plan developed by the Test Planner to the IUT. The Tester
will use VTS and other test tools to execute the tests. The Tester requires a thorough understanding of the
configuration of the IUT and the test tools being used. The Tester will need to be able to understand the
concepts used by tests. All information the Tester needs in order to accomplish this task is contained within
the last step, or within the documents referenced by the last step, of thisguide.

1.3 The Test Process

The testing process is divided into two phases: test planning and test execution. The test planning phase
produces the IUT's custom test plan. The test execution phase appliesthe IUT's custom test plan to the IUT.
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Figurel: Thetest planning and execution process.
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2  Test Planning
Thetest planning phase produces the IUT's custom test plan.

21  Step 1- Complete Functionality Checklist

211 Purpose

The goal is to complete the BTL Functionality Checklist for the IUT. The BTL Functionality Checklist
contains a table of BACnet functionality that may or may not apply to the IUT. The goa of this step to
understand the table and select the functionality within the table that is implemented by the IUT. The
completed table identifies the IUT's capabilities that will, in turn, be mapped onto tests.

The BTL Functionality Checklist document is filled out in this step by marking the items implemented by
the IUT with an X.

Figure2: Complete Functionality Checklist step.

BTL

Functionality
Checklist

Complete
Functionality
Checklist

IUT's
Functionality
Checklist

212 Requirements
The BTL Functionality Checklist document will be filled out during this step and is the main working
document used during this step. The BTL Test Plan will be used as a reference document during this step.

It contains enhanced descriptions of the items listed in the Checklist and will be used to better understand
the items when necessary. The IUT's PICS may be useful as a reminder as to what functionality is

implemented by the IUT.
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Figure 3: Relationships between the BTL Functionality Checklist and the BTL Test Plan documents.

Each bold linein the BTL Excerpt from the BTL Functionality Checklist
Functionality Checklist .

identifies the BIBB or object Scheduling —Internal —B
and correpsonds to a chapter

& major section in theBTL R_} Baserequirements :
Test Plan. R | Supports concurrent weekly and exception schedules

R | Supports reference to Calendar object

Each functionality linein
the BTL Functilnality
Checklist specifiesan
option and correpsonds to a
minor section of the same
namein the BTL Test Plan.

Functional items have
enhanced decsriptions in the
BTL Test Plan document.

Excerpt from the BTL Test Plan

6.1 Scheduliﬁg - Internal - B

6.1.1 Base Requirements

Base requirements must be met by any IUT claiming conformance to this BIBB. (The BIBB requires,
among other things, support for either TimeSynchronization-Request or UTCTimeSynchronization -Request
execution; these are tested by the Device Management tests.)

135.1 - 7.3.2.8.1 - Single Date Rollover Test

213 Completing the Functionality Checklist

For information on the columns and codes in the BTL Functionality Checklist, refer to the document
description at the start of the BTL Functionality Checklist document.

For each section in the BTL Functionality Checklist, determine whether the IUT implements the related
functionality. Most sectionsin the BTL Functionality Checklist correspond either to a BIBB or an Object
Type. If the IUT implements the BIBB or can contain objects of the specified type, place an X in the
'Supports' column for the Base Requirements row.

For each row in the section marked as supported, determine whether the IUT implements the functionality
described by the row. If the description in the 'Option' column does not provide enough information to
understand the functionality, refer to the corresponding section in the BTL Test Plan document for more
information. If more information is needed to determine whether the IUT supports the functionality review
the test definition in ASHRAE 135.1 or BTL Specified Tests. If the IUT implements the functionality,
place an X in the 'Supports' column.
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Figure4: Part of acompleted BTL Functionality Checklist document.
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22  Step 2—Plan the IUT Configuration

221 Purpose

Determine how the IUT should be configured to allow the tests to be executed.

In order for the BTL tests to be applied, the IUT must be configured to exhibit all of the claimed
functionality. For example, the IUT will be required to contain at least one instance of each supported
object type. The goal of this step isto design an IUT Configuration that is capable of exhibiting all of the

IUT's claimed functionality. In some cases, multiple IUT Configurations will be required.

It is possible that the IUT Configuration(s) that is developed in this step may need to be modified when the

tests parameters are selected in Step 5— Select Test Parameters.
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Figure5: Plan the lUT Configuration step.
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To fill out the design of the IUT Configuration the Test Planner should have the completed BTL
Functionality Checklist and the IlUT's PICS on hand.

The BTL Functionality Checklist and the IUT's PICS will be used as references to ensure that the IUT
Configuration exercises all of the IUT'sfunctionality.

2.2.3 Designing The IUT Configuration

For each functional item claimed in the completed BTL Functional Checklist, determine the IUT setup
required to exercise the functionality. The initial IUT Configuration that is designed in this step may be
modified in later stepsin this process as the test planning continues.

Note that there is no actual documented output from this step in the process. The IUT's Configuration
should be documented in whatever form the Test Planner is comfortable with. In the last step of the Test
Planning phase, the IUT's Configuration will be used to generate the IUT's EPICS EPICS are not
generated at this stage as they are generally difficult to generate and maintain and as such are not created
until the final IUT Configuration is determined.

If there are two or more functional items that cannot coexist in the IUT at the same time, either multiple
IUT Configurations must be provided, or multiple IUTs must be provided. For example, if the firmware
supports both Analog and Binary output objects, but no model of the IUT supports both simultaneously,
then multiple IUTs or IUT Configurations must be provided.

During this stage, the Test Planner will:

1. ldentify all of the object types supported by the IUT. Ensure that at least one instance of each
object type is contained in the IUT's Configuration. If the IUT supports multiple forms of an object
type (each supporting a different set of properties), then the IUT's Configuration should contain a
sample of each form of the object type.

2. Provide property values that alow all conditionally writable properties to be writable. In some
IUTs certain properties will only be writable under specific conditions which are usually related to
the values of other properties. The Test Planner should choose property values such that
conditionally writable properties are writable, and such that the general functionality of the IUT is
not hindered.

3. Review all of the functional items supported by the IUT. If, for a specified functiona item, the IUT
must contain a type of object, or an object configured in a specific manner, then the IUT's
Configuration should be modified to contain such an object. For example, if the IUT supports
alarming using Event Enrollment objects, an Event Enrollment object should be supplied for each
Event-Type that the IUT supports.
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4. ldentify al of the physical mediathat the IUT supports. Ensure that either the IUT is equipped with
a network connection of each type, or that an instance of the product is available with a network
connection of each type.

23  Step 3— Select the Tests

231  Purpose

Test selection consists of identifying tests that will be applied to the IUT. During this step, the test planner
will be creating an initial test plan for the IUT based on the BTL Test Plan document. This initial test plan
will consist of all tests apply to the IUT.

The parameters for the tests will not be chosen in this step; test parameters are identified in Step 5 — Select
Test Parameters.

Figure6: Selectsthe Tests step.
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The BTL Test Plan isthe template document that will be filled out during this step and is the main working
document for this step. The completed BTL Functionality Checklist is used as a reference document to
determine which entriesin the BTL Test Plan need to beincluded inthe IUT's Test Plan.

233  Selecting Tests

Create a copy of the BTL Test Plan document for the IUT. This copy will be referred to as the lUT’s Test
Plan to distinguish it from the original BTL Test Plan document. The IUT's Test Plan will be modified

during the remainder of the Test Planning phase to become the custom test plan for the IUT.

For each section in the 1UT’'s Test Plan, if the section is checked in the completed BTL Functionality
Checklist, mark the section in the 1UT’s Test Plan document. The test plan section can be marked by

placing an X in the first column of the 'Notes & Results' row, or the whole section can be highlighted. With
highlighting, the selected sections will be easier to find when scanning in the document.

Figure7: An example of marking a selected test.

135.1 -7.3.1.3- Command Prioritization Test

Test Method Manual
Configuration Asper 1351,
Sele::ted tests Can t;e marked Test Conditionality Must be executed
by placing an X in first s Testing Hints None
column of the 'Notes & X Notes& Results
Results row.
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The resulting document is the set of tests that apply to the IUT and will be referred to e the IUT's Test
Plan.

24  Step 4— Check Test Conditionality

241  Purpose

To identify tests that cannot be applied to the IUT due to limitations in the test design, or in the IUT’s
configurahility.

Some of the testsin the BTL Test Plan document have conditions under which the test should be skipped.
These conditions are either described in the test definition, or within the test plan entry in the 'Test
Conditionality' row. This step will identify the conditional tests and determine which will not need to be
applied to the IUT.

Figure8: Check Test Conditionality step.
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To evaluate the conditionality of teststhe |UT's Test Plan, BTL Specified Tests, and ASHRAE 135.1 will
be required. The IUT's Test Plan will be modified during this step and is the main working document for
this step. The BTL Specified Tests and ASHRAE 135.1 are reference documents used during this step to

detail the test steps and to further clarify test conditionality.
Figure9: 'Test Conditionality' specifiesthe conditions under a which a test may ve skipped.

For some tests, the BTL 135.1 - 7.3.2.22.6 - Weekly_Schedule Restoration Test
identifies conditions under Test Method Manual
which the test may be skipped. Configuration Asper135.1.

. - [ Test Conditionality Executed only for Schedule objects prior to Addendum 135a-2001. 1
The "Test Conditionality' fidd T Hings

will note whether the BTL has Notes & Results
identified such conditions.

24.3  Evaluating Conditionality

In each test entry in the BTL Test Plan document, there is a 'Test Conditionality' field. This field indicates
whether the test must always be executed against a device that supports the related functionality, or whether
there are conditions under which it may be skipped. The conditions are either described in the 'Test

Conditionality' field, or the field will refer to the test definition. The test definition will either be in
ASHRAE 135.1 orinthe BTL Specified Tests document.

For each test in the IUT's Test Plan, if there are conditions under which the test shall be skipped, review
the conditions to determine if the conditions exist for the IUT. If the conditions exist, mark the test entry as
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'Skipped' in the 'Notes & Results' section with a description of why the test was skipped. Otherwise the test
will beincluded in the set of test that must be applied to the IUT.

If desired, the test parameter selection which is described by the next step, can be performed while test
conditionality is evaluated.

25  Step 5-—Select Test Parameters

251 Purpose
Determine the parameters for each test in the lUT’ s Test Plan that will be applied to the IUT.

Most of the tests that will be applied to the IUT will be customized for the IUT. This customization is
achieved through the appropriate selection of test parameters. For script based tests, copies of the scripts
will be made for the IUT. These copied scripts will make up the lUT's Script Library.

Figure 10: Select Test Parameters step.
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To select the parameters for the tests the following documents are needed: the IUT’s Test Plan, ASHRAE
135.1, BTL Specified Tests, the IUT's Configuration, BTL Special Test Instructions, and the BTL Scripts
Library.

Before proceeding with this step, review the section in the BTL Getting Started Guide that discusses test
parameter selection.

The IUT's Test Plan will be used for recording the parameters selected for the tests and will be the main

working document for this step. In addition, for any tests that are to be applied using scripts, the script will
be copied from the BTL Script Libraryinto the IUT's Script Library and configured with the selected test

parameters.
The test definitions contained in the BTL Specified Tests, and ASRHAE 135.1 documents will be used
during this step to help in identifying and selecting test parameters.

The IUT's Configuration will be reviewed and modified during this test. It is from the IUT's Configuration
that most parameters will be selected. In some cases, the IUT's Configuration will be insufficient as
designed and may need to be modified to accommodate all selected tests.
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While selecting the test parameters, the Test Planner will consider how to cause the IUT to exhibit the
tested behaviour. If the Tester will have to take any special actions during the test, these actions should be
noted in the lUT Special Test I nstructions document.

253  Selecting Test Parameters

Almost all BTL tests will require that some parameters be selected. These parameters will generally be
objects, properties, new property values, etc and/or properties contained in the IUT. The parameters for a
given test are defined in the test script for automated testing, or in the test definition for manual testing.

In ascript, the parameters are documented in the parameter section at the top of the script.

Figure11: An example script parameter section.

-------------- SCRI PT VERSION | NFO --ceeemmmmnnnn-
Version 0.1 2003-02- 02 Super Dood - Oeated
i SCRI PT HEADER ----------------------
Scri pt: O~9.32.1.1

. Test: 135.1 - 9.32.1.1 Conmmand Prioritization
L. SCRI PT PARAMETERS --errmmmmmaaaaaaan- —\
SETUP
TESTED_OBJECT = Anal og- Qut put, 1 ; Set this to the object that will
; be tested
V_LOW = 10 ; These 3 val ues correspond to the SC”Pt_ parameters are
V_MED = 20 : 3 values referenced in the test specified and
V_H GH = 30 ; definition. They will be witten > documented in the
; to the present-value property of 'Script Parameters
the tested object. section of the script.
P LON= 5 These 3 val ues shoul d be set to
P_MED = 3 ; priorities between 1 and 5.
PHGCH=1 )

. SCRIPT BODY ccmmemmmmmmimeoeaeaaoe —/

For manual testing, the parameters consist of all of the items referred to in the test definition for which a
specific valueis not identified.

10
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Figure12: An example of atest parameter required for manual testing.

9.32.1.1 Object ID Version with No Device Range
Purpose: To verify that the IUT can correctly respond to a local broadcast Who-Has service request that
utilizes the object identifier form and does not restrict device ranges.
Test Steps:
Thisitem is not specified by thetest
1 TRANSMIT definition. Assuch it is a parameter that
DA = LOCAL BROADCAST, the Test Planner must determine.
SA=TD,
Who-Has-Request,
'Object Identifier' = (any object identifier specified in the EPICS)
2. WAIT Internal Processing Fail Time
3. RECEIVE
DA = LOCAL BROADCAST | GLOBAL BROADCAST,
SA =IUT,
|-Have-Request,
'Device ldentifier' = (the IUT's Device object),
'Object Identifier' = (the object identifier specified in step 1),
'Object Name' = (the object name specified in the EPICS for this object)

Apply the following steps to each selected test in the IUT’s Test Plan (excluding those that that will be
skipped asidentified in the previous section).

1

Identify any configuration changes that must be made to the IUT in order to make the IUT exhibit
the functionality being tested. If the changes are not of the type that would be represented in the
IUT Configuration, document the steps that the Tester must take in a new entry in the IUT Special
Test I nstructions document.

Figure13: An exampleentry in thelUT Special Test I nstructions form.

Identify thetest that the extrainfoirmationis
for. This should be entered as found in the
IUT's Test Plan document.

Test: | 135.1 - 8.18.1 Reading Non-Array Properties «_

To cause the Binford 3000 Super Controller to initiate a ReadProperty-request, use the
Binford Configuration Tool to create a Binford Poll object and assign a remote object
reference to the object reference field. Reset the Binford 3000 and wait 1.5 minutes for
the ReadProperty-Request. w

Test: |

Enter ingtructions for the
test in thisfield.

Review thetest definition to understand the test and its purpose.

If the test is automated, and running the automated test will impose some hindrance upon the
Tester, the Test Planner can choose to have the test run manually. In this case, the Test Planner
should make anote in the ‘Notes & Results field indicating that the test should be run manually.

Review the Testing Hints field in the IUT’s Test Plan for any information on selecting parameters
for the test.

Refer either to the script for automated tests, or to the test definition for manual tests to determine
the parameters that are required.

Select appropriate parameters and record them in the Results section. If the IUT Configuration does
not contain values that would be appropriate, modify the IUT Configuration as required. If the IUT
Configuration cannot be modified to support the test, another IUT Configuration may be required.

11
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Figure14: An examplerecord of test parametersin the 'Notes & Results' section.
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135.1 - 7.3.1.3 - Command Prioritization Test
Test Method Manual
Configuration Asper 135.1.
Test Conditionality Must be executed.
Testing Hints None Enter the test
X Notes & Results Tested Object = Analog Output, 1 parameter valuesin
xln?&‘:lz% // the 'Notes &
Vhigh=30 Results field.
Plow =5
Pmed =3
Phigh=1

If the test is automated, sav

e a copy of the script into the IUT's Script Library, and setup the

parameter values in the parameter section of the script. Record the name of the copied script file in

the 'Notes & Results' section.

Figure 15: An example of a completed script parameter section.

V_LOW = 10
V_MED = 20
V_HGH = 30
PLOW= 5
P MED = 3
PHGH=1

-------------- SCRIPT VERSI ON | NFO --cemmemmannn--

Version 0.1 2003- 02-02 Super Dood - Created

L SCRIPT HEADER ---ccmmmmmmeamaaaaas

© Script OF-9.32.1.1

; Test 135.1 - 9.32.1.1 Command Prioritization

; SCRI PT PARAMETERS Changethevaiuesin
SETUP the script's 'Script

Parameter' section to
match the values
selected for the test.

al ues correspond to the

al ues referenced in the test

definition. They will be witten
to the present -val ue property of
the tested object.

1

These 3 val ues should be set to
; priorities between 1 and 5.

SCRI

PT BODY

Figure16: An example of a script namerecorded in the 'Notes & Results' section.

X Notes & Results

Tested Object = Analog Output, 1
Viow = 10
Vmed = 20
Vhigh=30

Plow =5
Pmed =3
Phigh=1

Script = Binford3000-OF-9.32.1.1.vts

J—

L —

Enter the script
name in the 'Notes
& Results field.
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8. If the testing requires multiple IUT Configurations, record the IUT Configuration to apply the test
with in the 'Notes & Results' section.

If the IUT setup needs to be changed to make it exhibit the desired functionality, and those changes
will not be supplied in an IUT Configuration provided to the BTL, record the steps that the Tester
must takein the IUT Special Test I nstructions form.

For more information on choosing test parameters, refer to section Error! Reference source not found.,
Error! Reference source not found..

26  Step 6-— Createthe EPICS

2.6.1 Purpose
During this step, the Test Planner will generate an EPICS document for each of the IUT Configurations.
The lUT'sEPICSwill be used during the testing of the IUT in the next step Step 7 — Apply the Tests.

Figure17: Create the EPICS step.
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EPICS
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26.2 Requirements

The Tester will require al of the completed IUT Configurations to generate the IUT's EPICS The IUT's
PICS contain much of the same information as the IUT's EPICS and may be useful as a reference when
creating the IUT's EPICS. The syntax and structure of an EPICS is defined in ASHRAE 135.1. ASHRAE
135.1 and the BTL Sample EPICS can be used reference documents during this step.

26.3 Generatingan EPICS

The B.1.G-E.U. has created a tool to aid in the generation of EPICS documents. This tool is available from
the BTL website. In addition, a sample EPICS has been included in the documentation package that can be
modified to match the IUT. Refer to ASHRAE 135.1 for adetailed description of the EPICS syntax.

The Test Planner should create an EPICS for each of the IUT Configurations that have been generated. The
EPICS must match the IUT Configuration exactly. If it does not match then some of the tests will fail.

When the EPICS is complete, load it into VTS to ensure that it is well formed.

13
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3 Test Execution
Thetest execution phase appliesthe IUT's custom test planto the IUT.

31 Step 7—Apply theTests

311 Purpose

In this step the Tester will apply the tests identified in the IUT's Test Plan to the IUT, recording the results
inthelUT's Test Plan.

Figure 18: Apply the Tests step.
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312 Requirements

The Tester should ensure that the Test Planner provided the Tester with the 1UT's Test Plan, the 1UT's
Script Library, all of the IUT Configurations and each associated IUT EPICS and the tools to change the
IUT's configuration.

Before proceeding with this step, the IUT's Test Plan will have had the tests to apply selected, and
configured. The Tester will use the IUT's Script Library to apply script-based tests. For manual tests, the
Tester will follow the stepslaid out inthe BTL Manual Test I nstructions document.

The Tester should expect that some of the test definitions will be referred to during the testing and as such
should have ASHRAE 135.1and BTL Specified Tests available as reference documents.

The main working document during this stepisthe lUT's Test Plan which not only identifies the tests to be
applied but is also used as arepository for the test results.

Before proceeding with this step, the Tester should have a reasonable understanding of VTS and the other
test tools that will be required. For more information on how to use VTS, refer to the VTS Usage Guide.

3.1.3  Executing Tests

The IUT's Test Plan will indicate all of the tests that apply to the IUT. Each entry in the test plan that
applies to the IUT will be marked with an X next to the 'Notes & Results' field. If a test that applies to the
IUT should not be executed, the Test Planner will have noted thisin the 'Notes & Results' field.
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Figure19: An example of an automated test that the Test Planner decided should be run manually.

that applying this test will be
cumbersome. The Test Planner has
instructed the Tester to skip this test
and execute 9.1.19.X2 in its place (as
allowed by the Test Conditionality
field).

RN

135.1 - 7.2.2 Write Support Test Procedure
Even though this test applies to the Test Method Manual Test 3.3
IUT, the Test Planner has determined Configuration Asper 135.1.

Test Conditionality

If the tester concludes that execution of 7.2.2

then the tester may execute 9.1.19.X2 on &t le
datatype in place of 7.2.2.

To satisfy thistest item, test 7.2.2 need only b

TestingHints

None.

X

Notes & Results

Due to the number of writable propertiesin thi
this shall be skipped and 9.1.19.X2 shall be ex
Seethetest plan entry for 9.1.19.X2 for detail

Before executing any of the tests, the Tester should determine if the Test Planner developed multiple IUT
Configurations. If there are multiple IUT Configurations, then the Tester may decide to determine the order
in which to apply the tests based on the IUT Configuration used by each test.

1

Read the test plan entry. Evaluate and understand all of thefields.

2. Review thetest definition in ASHRAE 135.10r BTL Specified Tests.

Figure20: Identifying the location of atest plan entry'stest definition.

/V

Thisfield identifies the test. The test
definition can either be found in 135.1
or the BTL Specified Tests document.
Thisfield will indicate which
document the definition islocated in.

135.1-7.2.2 Write Support Test Procedure
Test Method Manual Test 3.3
Configuration Asper 135.1.

Test Conditionality

If the tester concludes that execution of 7.2.2

then the tester may execute 9.1.19.X2 on at le
datatype in place of 7.2.2.

To satisfy thistest item, test 7.2.2 need only b

TestingHints

None.

Notes & Results

Due to the number of writable propertiesin thi
this shall be skipped and 9.1.19.X2 shall be ex
See the test plan entry for 9.1.19.X2 for detail

3. Ensure that the IUT and network setup

field of the test plan entry.

match the configuration as defined by the 'Configuration’

Figure21: Evaluating test configuration.

The IUT and network configuration

areindicated in thisfield. Most test 135.1 - 7.3.1.12- Notify Type Test

plan entries will refer back to the test Test Method Manual

definition for general configuration [ ™ | Configuration Asper1351.

information. Test Conditionality If the lUT cannot be configured to meet the 135.1 configuration

then this test shall be skipped.
Testing Hints None
| X»| Notes& Results Test Objed = Event Enroliment, 1

The Test Planner will have |
documented the test parameters in the

'Notes & Results field.

4. Determine whether the test is to be executed manually or via script. This is specified in the 'Test
Method' field in the test plan entry. Note that the Test Planner may have opted to have a test
applied manually in which case the Test Planner will have made a note in the 'Notes & Results
field indicating that the test should be executed manually. If the test is to be applied manually skip

to step 8.
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Figure 22: Determining the whether the test will be run manually, or via a script.

The 'Test Method' field will indicate
whether the test will be run manually
or via script. This example shows that
the tester should apply a specific
manual test (instead of the General
Manual Test Method).

135.1 - 7.1 Read Support for Propertiesin the Test Database

| Test Method Manual Test 3.2
Configuration Asper 135.1.
Test Conditionality Must be executed.

To satisfy this test item, test 7.1 need

Testing Hints

None

Notes & Results

The 'Test Method' field will indicate
whether the test will be run manually
or viascript. If itisto berunviaa
script, this field will indicate the
name of the script to execute. The
script can be found in the lUT's
Script Library where the Test
Planner placed it.

135.1 - 9.20.1.1 Reading a Single Property from a Single Object

Test Method DS-9.20.1.1.vts

/ Configuration Asper 135.1.
Test Conditionality Must be executed.
Testing Hints None

Notes & Results

Test Object = Analog Output, 1
Property = Max_Pres Vaue
Script = Binford3000-DS9.20.1.1.vts

135.1 - 9.20.1.2 Reading M ultip

e propertiesfrom a Single Object

Sometimes the Test Planner will
decide that even though a standard
script isavailable, that the test
should be run manually. The Test
Planner will note thisin the' Notes &

Test Method DS-9.20.1.2.vts
Configuration Asper 135.1.
Test Conditionality Must be executed.
Testing Hints None

Notes & Results

Test Object = Cdendar, 5

Propertyl = Description

Property2 = Object_|dentifier
Property3 = Object_Name

Run this test manually because the scri

Results fidd.

Script Based Testing:
5. Start VTS, and load the IUT's EPICS For instructions on how to use VTS, refer to the VTS Guide.

6. Determine the script to run. The test planner will have documented this in the 'Notes & Results
field. The script should be located in the IUT's Script Library where the Test Planner saved it.

Load the script into VTS and execute it. For instructions on how to run scripts using VTS, refer to
the VTS Guide.

7. Skiptostep 10.
Manual Testing:

8. Determine which manual test to execute. If the 'Test Method' field does not indicate a specific
manual test then the General Manual Test Method should be applied. The BTL Manual Test
I nstructions document describes all manual tests, including the General Manual Test Method.

9. Followsthe stepsoutlined inthe BTL Manual Test I nstructions document.
Both Testing M ethods:
10. Record the time and date that the test was executed.

11. Record the result of the test in the 'Notes & Results field of the test plan entry. Indicate a Pass or
Fail by placing aP or F under the X in front of the 'Notes & Results' field of the test plan entry.

12. If the IUT failed the test, indicate the step in the test definition that failed, and how the IUT failed
the test step.
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13. Regardless of whether the IUT passed or failed the test, record any interesting information such as,
"the IUT took longer than usual to process the request to respond during step 6", or "the IUT
generated a number of unrelated ReadProperty-Requests after step 3".

17
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Test Parameter Selection Hints

This section discusses how to select test parameters so as to maximize the probability of finding defectsin
the IUT. The purpose of pre-testing a BACnet product is to increase the probability that the IUT will pass
the test when applied by the BTL. Good parameter selection during pre-testing is important to realize this
goal. Keep in mind that the BTL’s tester will be trying to find the bugs in your device, so heis likely to
choose parameter values that will stretch the limits of your device.

1

Some tests will provide more benefit if they are executed multiple times with varying parameters.
The pre-test package is developed such that each test is executed once, but the Test Planner can
aways choose to have a test applied two or more times. If this is the case, the Test Planner should
provide multiple sets of parametersin the 'Notes & Results field of the test plan entry.

When selecting parameter values, try not to select the normal values that would be encountered.
Odds are that those values have already been tested and work. Try values at each end of the valid
value range, such as the minimum and maximum values.

Negative tests are those that ensure that the IUT responds correctly to invalid requests, such as
invalid parameter values. History has shown that these tests commonly fail. Repeating these tests
with avariety of unexpected parameters may reveal many bugs. Use your imagination!

Tests that stretch the limit of internal buffers are also known to result in numerous bugs. If the test
allows for a selection of data values that will significantly increase the size of the request, or the
response, the Test Planner should attempt to choose values that do so. An example would be to
choose character string values that are very long when writing to character string properties.

18



BTL Testing Guide

5 BTL Lab Testing
This section contains an overview of the process followed by the BTL lab in testing products.

5.1 ProcessingaTesting Application

The BTL reviews the testing application before scheduling a product for lab testing. The main purpose of
this review is to understand the product’s BACnet capabilities. In some cases, testing of a product may
have to be delayed if the product contains a substantial amount of BACnet functionality that the BTL has
not yet been authorized to test or if the product does not fit into one of the product classes that the BTL is
authorized to test.

52 PreTesting Support

The BTL’s test engineer will provide limited free email and telephone support to a test engineer who is
pre-testing a product in preparation for submission of the product to the BTL lab. This support includes
providing guidance on how to install and use the BTL's recommended testing tools, assisting with EPICS
creation, and answering questions about the BTL’s test plan and test execution. The BTL also offers paid
pre-testing and training services.

5.3 TheFirst Testing Pass

After the manufacturer submits a product for testing, the BTL lab reviews the submitted documents (PICS,
EPICS, functionality checklist, etc.) and prepares a customized test plan using the BTL Test Plan. The
customized test plan should provide good coverage of the product’s BACnet capabilities, but in order to

improve test coverage the BTL’s test engineer may also develop and execute various “free-form” tests of
BACnet functionality that are not documented inthe BTL Test Plan.

The following rules regulate free form testing by the BTL lab:
1. Theamount of time spent on free form testing shall not exceed 25% of the total testing time.

2. If running a free-form test leads to the detection of a BACnet compliance problem, and if the
problem can also be observed by applying a single test contained in the BTL Test Plan, then the
product will fail (i.e. the problem must be fixed before the product may receive aBTL listing).

3. If running a free-form test leads to the detection of a BACnet compliance problem that is not

considered severe, and if the problem cannot be observed by applying a single test contained in the
BTL Test Plan, then the problem will not cause the device b fail, which means that the
manufacturer may obtain a BTL listing for the product before the problem is fixed. The BTL will
document these cases, along with a suggested new test for each problem, and present a reguest for
the new test to the BTL-WG. If the BTL-WG sanctions the new test, the BTL will inform the
manufacturer that the product must be resubmitted within one year of the BTL-WG sanctioning
the new test in order for the BTL to verify that the problem has been fixed. If the BTL-WG does
not sanction the new test (or a similar test that would have uncovered the problem) then the
manufacturer is not required to fix the problem.

4. If aBACnet compliance problem is found and is considered severe, the procedure outlined in 5.6
shall be followed.

5. The manufacturer does not pay for free form testing.

For each problem that the test lab finds in a product, the BTL will provide the following information to the
manufacturer so that the manufacturer can reproduce the problem:

ashort description of the problem,

areference to atest in the BTL Test Plan, or in the case of free-form testing, the sequence of test
steps used when the problem was discovered,

the test parameter values,

the test step where the problem was detected,
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the severity of the problem from the BTL’ s standpoint, and
aprotocol analyzer log, if available, with an indication of the packets relevant to the problem.

Following the receipt of a problem report, the manufacturer may contact the BTL for more information or
to ask for are-evaluation of aproblem.

54  Regression Testing

The BTL lab finds problems in almost every product that is submitted for testing. Here is a description of
the BTL's regression testing process, starting with the first testing pass:

0. TheBTL lab runs asuite of tests on Manufacturer's product. (Thisisthefirst testing pass.)

The BTL lab reports all problems found in the product to Manufacturer.

Manufacturer reproduces all reported problems.

Manufacturer may reguest a re-evaluation of one or more problems by the BTL lab.

If there are no problems that are required to be fixed, go to step 9.

Manufacturer fixes the problems and runs his own regression tests.

Once Manufacturer is confident that the product will meet al of the BTL requirements,

Manufacturer sends a product or firmware update to the BTL lab.

The BTL lab selects specific regression tests and test parameters, and then the lab runs those

tests.

8. If one or more regression tests failed during step 7, go to step 1.

9. The BTL lab reports to Manufacturer that the product passed all required tests. The product
now qualifiesfor aBTL listing.

[SEECLIE SIS o

~

Regression tests are selected by the BTL lab (in step 7) in order to check whether previously identified
problems have been fixed. In most cases, the BTL lab will select tests that previously failed, although
closely related tests that previously passed and new free-form tests may also be included.

For each regression test, the BTL lab chooses a reasonable number of sets of test parameter values. The
values will typically include amix of new parameter values and values that were previously used.

55  Product Retesting Requirements

A BTL listing will be awarded to a product if the product meetsthe BTL' s current requirements. However,
partial or complete retesting of a BTL-listed product is required under certain circumstances. Generally,
the BTL will evaluate the need for retesting once per year around the anniversary of the awarding of a BTL
listing to a product. The manufacturer of a BTL-listed product is responsible for providing the BTL with
contact information for a person who is authorized to respond to the BTL’s correspondence about the
company’s BTL-listed products.

Here are some specific circumstances that will lead to the requirement for retesting of a BTL-listed
product:

BACnet functionality is added to the product.
Significant changes are made to the product’ s BACnet protocol stack implementation.

The product contains BACnet functionality that was untested by the BTL, but the BTL has
subsequently acquired the capability to test that functionality.

The BTL-WG sanctions a new test that the product failed during free form testing (as described
previously).

The BTL is provided with documented evidence of a significant interoperability problem in the
product.

The periodic retesting evaluation process begins with the BTL sending a letter to a manufacturer requesting
information that the BTL will use to determine whether retesting is required. The manufacturer must
respond to this letter within one month; failure to respond to the letter and to afollow-up call from the BTL
means that complete retesting may be required. The BTL evaluates the information provided by the
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manufacturer, and if the BTL determines that retesting is required then the BTL will send aletter to the
manufacturer requesting that the product be submitted to the BTL Iab within 6 months for retesting.

The scope of retesting is determined by the BTL based on information provided by the manufacturer.
Complete retesting of a product will usually not be required unless there have been many significant
changes to the BACnet protocol stack. The BTL will provide the manufacturer with information detailing
the scope of testing to be performed.

5.6 Severe Problem Resolution Procedure

In the event of a disagreement between the manufacturer and the BTL over the resolution of a severe
problem in the product discovered during testing, but which is not covered by existing tests, the following
procedure shall apply. A "severe" problem is defined here as a problem that is likely to prevent the device
from interoperating with other devicesin an otherwise properly functioning system.

1. The BTL lab manager reviews the problem. If he deems it to be a severe problem he reports it to the
manufacturer as such. If he does not deem it to be a severe problem, this procedure is terminated.

2. If the manufacturer agrees to fix the problem, this procedure is terminated.

3. The BTL lab documents the problem and its reasoning why this is a severe problem that must be fixed
and presents it to the manufacturer and the BTL lab manager.

4. The manufacturer either presents a written rebuttal to the BTL lab manager that will be appended to the
severe bug report, or declares that heiswaiving the right. Thereisno time limit set for this step.

5. The BTL lab manager convenes a review committee with five representatives from BMA members,
affiliates and members of other organizations with which the BMA has reciprocal testing agreements, not
including the manufacturer, and presents the BTL lab's documentation and reasoning, along with the
manufacturer'srebuttal, if any, to the review committee.

6. The review committee evaluates the documentation and rebuttal. The review committee is permitted to
ask questions of the BTL lab and the manufacturer in the course of its evaluation.

7. If the review committee does not agree that the problem is severe and must be fixed, this procedure is
terminated and the BTL lab shall not refuse to award the BTL Mark because of this problem.

8. If the review committee agrees that this is a severe problem that must be fixed, it shall produce atest for
this problem within one month of being convened. If it fails to do so, this procedure is terminated and the
BTL lab shall not refuse to award the BTL Mark because of this problem.

9. The BTL lab performs the test upon the device. If the device passes the test, the BTL shall not refuse to
award the Mark because of this problem. If the device fails the test, it must be fixed in order to receive the
BTL Mark, or the manufacturer can elect to appeal to the BMA per the procedures in the document "BTL
Appeals Proc."

5.7 Bug Tracking and Reporting
Bug reports are an important means of communication between the BTL lab and the product manufacturer.

In the past, the bug reporting mechanism was based on a Word document that was passed back and forth
between the test lab and the manufacturer, with both parties editing the document. This mechanism was
cumbersome and inconsistent.

The BTL lab is currently using a bug-tracking software package called TestTrack Pro. This package allows

the lab to track issues and communicate test results to testing customersin a consistent way. Manufacturers
use client software to access the bug database maintained by the lab.
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The BTL working group has asked the test |ab to provide the following information about bugs:

1. Identification of the standard (BTL-approved) test that was run, test parameters that were used and
the test step that failed

2. Inthecase of afree-form test:
- A description of the test
Referenceto the clause(s) in the BACnet test standard, BTL requirements, or other documents
that are being violated
The set of parameters used for the specific test
Potential impact on interoperability

3. Standard bug severity classification, such as the following:
- Fix Required: failure of a standard test or (in some cases) afree-form test
Fix Suggested: BACnet standard violation (could require a l1-year retest) or Device
implementation guidelines violation
FY 1. unusual/undesirable product behaviour observed by the lab

The BTL working group has also discussed a standard way of identifying the state of the bug through its
life cycle, but discussion of thisisongoing. The following states have been proposed:
- Reported: The BTL has reported the issue to the applicant.
Fixed: The Applicant claims that the problem has been resolved.
Re-reported: The BTL re-tested the problem after it was reportedly resolved and it still exists,
or recurs after having been previously accepted.

Contested: The Applicant contests the bug report, and the BTL is (or will be) in the process
of considering the dispute.

Passed: The Applicant fixed the bug, then the BTL tested and accepted the fix.

Retracted: The Applicant successfully argued that the reported bug is not a problem

Acknowledged: The Applicant acknowledged a bug that is not required to be fixed.

5.8 Test Reporting and Statistics

The BTL is restricted by confidentiality rules in how it can communicate about test results. However, it is
useful to be &le to talk about test results in general terms so that the BTL working group can improve its
test procedures and the device implementation guidelines. Thereis also a heed for the quality of the BTL
lab's performance to be assessed.

To that end, the BTL working group requires that the officially sanctioned test lab(s) do the following:
Thetest lab should track all reported bugs. Statisticstracked by the BTL should include:
The minimum/maximum/average number of bugs found per product.
The number of bugsfound by a specific test (both officially sanctioned tests and free-form tests).
The number of bugs found counted by product-test iteration.
The number of bugs found counted by severity classification.
The number of bugs reported but not fixed as a percentage of all bugs reported.

In order to support the tracking and reporting of bugs to the BTL working group and to the test lab’s
customers, the test lab will use issue-tracking software. The BTL working group will need to obtain
various summaries, so the test lab should track the device type, testing round, and test package used.

The BTL shall record every successfully contested finding. Statistics on successfully contested findings
shall be generated with successfully contested findings grouped into the following classifications (types):

1. Errorsin application of the test, reading of the test results, reading of the devices capabilities, or
reading of the application documentation.
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2. Errors in sanctioned tests, overly/under-restrictive test plan entries, overly/under-restrictive
checklist entries.

3. Errorsininterpretation of the standards (ASHRAE 135 and 135.1).

4. Re-evaluated resolution reguirements (the applicant successfully argues that the fix is not required
even though thereis agreement that it is a bug).

Details of every successfully contested finding of type 2 or type 3 shall be made available to the BTL-WG
for review and remedy. The BTL shall publish a list of such contestations and include the list in the test

package.
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Verson | Date | Author | Change

0.17 12-Oct-2004 Bill Swan - Severe Problem Resolution Procedure

0.18 19-Oct-2004 Bill Swan - Updated Severe Problem Resolution Procedure
0.19 25-Jan-2005 Carl Neilson - Fixed typos

0.20 02-Feb-2005 Carl Neilson - Formatted new text.

0.21 11-Jul-2005 Jim Butler - Added section on test reporting and statistics
0.22 26-Oct-2005 Jim Butler - Added section on bug tracking and reporting
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