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1 Executive Summary

This report provides an Executive Summary of thdifigs and recommendations made
as a result of performing the ATML Phase | demaiiin and a full presentation at
AutoTestCon 2008. The Executive Summary is followga Technical Summary and
Technical Report providing more detailed descriptod the ATML Demonstration.

The purpose of the demonstration was to validag#rformance of the collection of
ATML standards while providing key evidence showirayv the ATML family of
standards can advance the DoDs ATS Framework olgsct

* Faster technology insertion

* Improve TPS rehost and interoperability

e Use model based programming techniques

* Modernize test programming environment

» Greater use of commercial products

» Define interfaces to support integrated diagnostics

As a direct result of the demonstration the follogvactivities have been supported and
benefits have been achieved:

» Asthe IEEE Std. 1671 is being updated to a fudl stendard, the ATML files
created for the demonstration are bineg incorpdrasea complete worked
example.

» Changes were made to ATML standards based ongkers learned from the
demonstration. These changes were either applisthtalards currently within
ballot, or raised as issues to support standardatep to occur in the next 12
months

» Provided to the user community a complete set aking files, as an example of
how to use ATML in a working systeghttp:grouper.ieee.org/groups/scc20/tii>

» Advanced the availability of COTS ATML tools.

* Raised the profile of the ATS Framework workingugsand the benefits of using
standards within the test & measurement domaiedage costs

The demonstration achieved all of its objectived silowed what can be achieved
through common goals and industry/government pestigs. The participation and
interest is reflected both in the number of actempanies (13) involved in the
demonstration, and the size of the audience batieatcheduled live demonstrations
(30+) and the ATML seminar presentation (50+). $hecess of these has resulted in a
ATML 2009 AutoTestCon slot already being bookegbtovide a follow on at next
year's AutoTestCon.

Having completed the ATML Demo Phase |, there akermal recommendations
identified by the team for a follow-up phase thaid bring continued benefits to help
in the transition of ATML from a standard to deptolysolutions achieving the DoD ATS
Framework Objectives.
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* Show innovation ané&aster Technology I nsertion through deployed use of
ATML information and tools, such as Test Requireta@iraceability, Test
Strategy reports, Test Diagram Generation

* Improved TPS Rehost and I nteroperability by using ATML within different Test
Program Environments that support ATML Test Desmipfor runtime and test
requirement configuration control.

* Incorporate the ATML format into existing test gtatsystem software so that
ATML files provide all the test information, allong Greater Use of
Commercial Products. Extend the use of ATML Instrument Descriptiorthie
demonstration, for example to map ATML Test Dedaipto instrument based
test programs.

* Introduce additional aspects of using ATML filegpendent on the responses
received from industry after Phase |Madernize Test Programming
Environments.

» Utilize the ATML Test Results exchange format tohéwe information, enabling
the demonstration dhterfaces that Support I ntegrated Diagnostics

« Align ATML Demonstration Phase Il with current pragh needs, to show how
an example solution could be used, with continuedetbpment, to support
existing projects.

2 Conclusions & Recommendations

The Technical Report fully describes the integrattb ATML tools used during Phase |
to demonstrate the end-to-end integration of @lAAML standards, between all (13)
participating companies. The Phase | demonstratiok 4 months to put together to
achieve the transformation of an ATML Test Desa@oipinto a test program running on
multiple ATS platforms. What became evident dutiimig period was that, in addition to
showing how the standards are integrated, the ABMhdards allowed the individual
participants to integrate the modular componeritstime whole solution using the ATML
standards. Put another way, the Phase | demouwstratis able to work because each
contributor was able to obtain the test informafim@m the common ATML files
produced, and therefore shared test informatiohimtheir tools.

One of the remaining key challenges is how to adedahe ATML standards for practical
use, the goal being for ATML standards to be usebpovide benefits to fielded
solution. Paramount to achieving this is havinddd@€OTS or custom) that create and
consume ATML information that is used to tacklel pgablems associated with today’s
working practices. A Phase Il demonstration needsltiress this area targeting the use
of ATML standards in support of specific practieesl processes. This feasibility
demonstration should encourage the continued udédlA€ven after Phase Il is
complete.

This inherently requires ownership, buy-in, co-@pen and interaction from various
DoD users and programs in order to demonstratéetd®bility of using test information
conforming to the ATML standards. By demonstrating feasibility on live systems, this
also helps overcome the initial hurdle of gettingnenercial products to interchange
ATML files, because this creates an opportunithawe ATML files delivered and used.

3 0of 30



ATML Demo Phase | - Executive Summary

A Phase Il is needed to specifically look into tlse of COTS products that can be
configured for fulfilling targeted ATML applicatian As in Phase |, it will rely heavily
on software tools contributed by commercial vendBrstotypes are acceptable as long
as documentation or support is available. Use-tioase tools will be considered where
no match is available. The ATML tools consist of application that produces,
translates, or consumes the ATML format (editoispldy tools, converters, database,
etc.). This is an area where we expect a widegangliversity and innovation while
supporting the interchangeable ATML format.

Phase Il is intended to show innovation and fastennology insertion through the use of
ATML tools for existing projects and processegatgets selected applications and
shows how ATML can be used to improve the curreatg@sses, while adding or
enhancing commercial tool support.

Phase Il will also aim to prove the ability to reeuinformation from the various ATML
standards. The tools configured or created camsbd by real applications and to be
integrated into existing processes or systems.

2.1 Recommendation #1

ATS Framework Group should identify potential Dogets and programs who would be
suitable as process owners. The ATS Framework Gsbapld obtain approval from
AMB to encourage industry in demonstrating the if@hty of using ATML on existing
systems.

2.2 Recommendation #2

An ATML Phase Il Feasibility Demonstration shoulel deevised, proposed, and
facilitated through the ATS Framework Group & NxT&RT, by establishing a project
team from all interested parties. This Phase Isfedlgty Demonstration should build
upon the Phase | infrastructure and outputs, acwrporate new tools to support the
programs identified above, with a goal of showingML's Readiness For Use.

2.3 Recommendation #3

ATML Phase Il project team should establish successria associated with the
feasibility demonstration to facilitate continuesewof ATML on the selected target
projects.

2.4 Recommendation #4

The project team should include members from Da@Redtolders, NxTest
representation, ATS Framework members, key comiaesojanizations who have
shown a commitment to the success of ATML.
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3 DoD ATS Framework Achieved Objectives

The following activities and goals where achievegupport of the DoD ATS
Framework Objectives:

Faster technology insertion
* Information reuse allows new resources to be added
* Common information format allows test technolodebe adapted
* XML tools accelerate adoption of technologies

Improve TPS rehost and interoperability
* Information reuse
e Support for multiple test executives

Use model based programming techniques
e ATML used to model ATE hardware and connectivity
* Model and simulation based on Signal Models

Modernize test programming environment
* Access to test executives and development envirotetierough XML support

Greater use of commercial products
» Information exchange allows integration of commartdols
e Common information format allows access to comna¢mioducts
* XML helps overcome access to propriety informafimmats

Define interfaces to support integrated diagnostics
» Information flow provides required infrastructure
* Information format provides for common exchange

4 DoD DISR Standards

* |EEE Std 1671 Automatic Test Markup Language (ATML)
» |EEE P1671.1 ATML Test Description

* |EEE Std 1671.2 ATML Instrument Description

» |EEE Std 1671.3 ATML UUT Description

» |EEE Std 1671.4 ATML Test Configuration

» |EEE Std 1671.5 ATML Test Adaptor

* |EEE Std 1671.6 ATML Test Station

* |EEE Std 1636.1 SIMICA Test Results & Session Infation
» |EEE Std 1641 Signal & Test Definition

50f 30



ATML Demo Phase | - Technical Summary

5 Technical Summary

The following provides the technical summary of Rfease | demonstration. An
additional “Step by Step Guide” is provided in Heeompanying PowerPoint
presentation titled “ATML Demo Full”, which detaiidl the steps the team went through
to achieve the demonstration. As part of the tedirstummary an outline of the lessons
learned and a breakdown of possible Phase Il ATpfllieations is provided.

5.1 Overview Phase | Core

The Phase 1 Core demonstration took an existingsy@RTCASS/IP ATE, test subject
(UUT) and test requirements documentation) and detnated the process of creating a
test program from test information written in therglard format as shown in Figure
1&2.

The demonstration incorporated several COTS tbaiswere integrated to provide a
complete end-to-end TPS development and execufibe.initial phase considered
specific standards and their application. Thegrggon was constrained only to those
parts necessary to complete a final test progragnwgion. The demonstration used
several suitable tools which already existed withimsame area, and this provided
evidence of greater use of commercial productsgvewit did not represent widespread
availability of tools.

ATML Test Environment

e ATML Test Test ATML Test e
(" ATMLTool | Descripti » e Program EeuiREs Results - > ATMLTool
y Program Program J
\\\~‘ >>>>>>>>>> ,»"/ \/_\ A \\\~‘ >>>>>>>>>> ,»"/

A4

g [ ATML |
@ S Instrument
Description

ATML Test
{ ATMLTool }---#  Station

S o

ATML Test
{  ATMLTool - »  Adaptor

\\x >>>>>>>>>>> _d o

Instrument
Driver

ATML UUT
Descripfi

‘\\\ >>>>>>>>>> ,,—"” o

VISA

Figure 1 — ATML Test Environment - Phase 1 Core
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Figure 2 — ATML Test Environment — Complete Demongtation

The Phase | Core (Figure 1) integrated several C&nhgponents into an test
environment solution. Future phases should builthework to add additional
components and show transportability between diffetest executive’s components.

The Phase 1 Core demonstrated ATML test informdiging consumed and translated
into an executable test program, test program rua st station providing ATML test
results and session information, and the use sfitifiormation for analysis and
diagnostic purposes.

The ATML test information was created both manuéith XML editors) and through
the use of ATML tools, in some cases producing idafe information, which could be
compared for consistency. The detail of informatias sufficient to support the selected
test subject.
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The ATML information included:

1)
2)
3)
4)
5)
6)

Test Description and Signal Model Libraries
Instrument Descriptions (partial)

Test Station (including ATML description of capatids)
Test Adaptor

UUT Description

Test Configuration

5.2 Objective & Goals

These are aimed to accelerate the maturity and esoiah acceptance of ATML IEEE
SCC20 Standards for inclusion into the Departméiteense (DoD) Information
Technology Standards Registry (DISR).

Shows innovation and Faster Technology Insertiooutph the use of ATML
information and tools.

Highlights Improved TPS Rehost and Interoperabilty executing ATML
through multiple test executives including a legAGy AS test executive.
Incorporates the ATML format into the existing tesation system software so
that the ATML files are used directly allowing Gtea Use of Commercial
Products.

Introduces additional aspects of using ATML filegpendent on the responses
received from industry from Phase | allowing utidig Modernized Test
Programming Environment.

Utilizes Test Results exchange format to archivlormation as a Defined
Interface to Support integrated Diagnostics

The aim of these target tools is to show how thie ©if ATML standards are ready for
use and help facilitate the following DoD ATS Framaek objectives:

Faster technology insertion

Improve TPS rehost and interoperability

Use model based programming techniques
Modernize test programming environment

Greater use of commercial products

Define interfaces to support integrated diagnostics

Phase Il will build on the Core phases, adding tamithl ATML components and features
including items such as:

TRD to Test Description import

Test Strategy Report Generation from Test Desompti
Use of Test Configuration to support MTPSI
Interfacing with Test Results archiving databases
Independent Test Program Environments Support
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Future TPS development - ATML Test Information Using Signal Models
Enhancing Reusability

R
es
Requirements '
‘\n,___‘_________,_,/

Implementation
s
Test Adaptor
Description
—

S
Common Use

Signal Librar

1I

RAlinfarmation flow

Instrument

<y ATE Capabilities
uuT <

Test Program

Description Generation

-~

Instrument
Description

est Station
Description

ATE Test

Program
@

IVI {Interchangeable Virtual Instrumentation)

T T T

‘ DMM H DCP H Switch |

Figure 3 — ATML Test Information Using Signal Modeling

The use of commercial tools and the ability to adamew technologies are key to the
success of the adoption of the standards and tirertfe completion of the ATS
Framework Key Elements. As such, this phase aimscteasing both the support for
ATML tools and their use as part of real workinggesses. This will provide a platform
for ATML tools and products to come together agatended environment with a
summary presentation at AutoTestCon.
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5.3 Phase Il Possible Candidates

The following scenarios are offered as possiblaicktes for an ATML Phase Il
Demonstration. This represents a shopping lisoskjble ATML uses, that ideally would
be backed by some DoD project or group, wantingke them further, and incorporate
them into existing practice.

5.3.1.1Test Diagram Generation (TOWL) (high)

Develop a process and/or a tool to take Test Staliest Adapter and Instrument
Description ATML Instance files and using the vasd\Network List information from
the Interface and Switch elements to automatigglyerate test diagrams representing
the signal paths for particular tests.

Each agency has their own tool, but there is nodstal format that allows these tools to
share information. ATML should be that common fotnsaich that the information could
be shared across tools.

The information required would be represented iresd ATML files, and as such
supports the goal of getting ATML test informatiesed in "live” situations, and create a
demand of ATML test information to be provided.

This process would also validate the changes re@med from Phase |, associated with
Test Configuration.

There are several system suppliers who alreadyiged@and use) these type of tools, who
would be interested in the ATML Phase Il
* Boeing: Already using XML files for this purposeTML support would be an
additional benefit.
* TYX: Users use different tools (GTOWL) often tieddpecific CAD software,
ATML may help provide a common format.

5.3.1.2ATML Test Description supporting TPS life cycle (hgh)

Aim is to provide TPS life cycle support by providiguidance in how ATML Test
Description information could help support key aitigs. It is expected that the outcome
of this demonstration task would be incorporatéd some DoD Guidance Document
explaining/showing key items such as:

Test Requirements Traceability
An ATML tool to convert TRD formats into ATML Tefescription, to support existing
TRD formats, plus the capability to regenerate TRIn modified Test Description.

Test Strategy reports

A tool to create Test Strategy Reports from ATMLsfTBescriptions, providing a
user/field readable format in terms of ATLAS-likgrsals and descriptions that explain
the steps the test program is going through tabestinit.
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Demonstrate the process of generating Test StrétegqyATML Test Descriptions, then
show how Test Strategy changes can be incorpobateldinto the ATML Test
Description to provide document version tracking.

LifeCycle

Identify key information required at different mslenes/stages in a TPS development
cycle/rehost and how that maps to the various AT¥ndards. Possibly generate
reusable examples or templates that encode thedayvinformation.

It been identified that Joe Stanco and Mukund Muodialready involved in a ATS
Framework activity, to develop a TPS life cycle mbdVhat is unclear is how the scope
and depth of that effort compares with this ATMIoef, which is seen as a very practical
level requiring the input from experienced TPS ptianers.

5.3.1.3Modular instrument description within a ATS description (high)

This provides a modular process for describing LEpabilities, using ATML
Instrument Description, with Test Station and Tagaptor in line with the “Future TPS
Development” Diagram.

This builds on the Phase | tools, but rather theingithe Test Station to completely
describe Test Station Capability, derives Testi@iatapability from the individual
Instrument Descriptions. This ATS Capability cothén be used to compare test
requirement against available test platform tygdesivative of which would allow
comparison of test program rehost analysis, todggsstrument comparisons.

5.3.1.4Use of Test Configuration to support MTPSI (high)

There already exists some XML-based MTPSI systawglrer there is no formal link
with the ATML Test Configuration standard. By extiarg the system to natively use
ATML Test Configuration, it aligns the DoD'’s intexheffort with the standard
information format.

Support for this was shown from Lockheed Martin &aging, with key skills coming
from NAVAIR at Jacksonville.

5.3.1.5Interfacing with Test Results archiving databaseshigh)

Test Results probably has the biggest commerdialt@ and acceptance of any of the
ATML standards. In part this is due to being thistfibut also one represents a non
contentious format that most vendors need onlyymedrather than consume).
Results archiving systems exjswhat is therefore required is to consume testi®m
the ATML format and map them into the native forsat various software tools. With
this approach, ATML Test results can become patti@formal process, regardless of
which system they originated from.

! Examples of such a systerhtp://zone.ni.com/devzone/cda/epd/p/id/5829
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There is a lot of interest in this area, and dng where any Phase Il could help facilitate
and act as a catalyst, for industry contributi@gpport for this was shown by Lockheed
Martin.

5.3.1.6Test Station capability analysis (medium)

Develop a process and/or a tool to take an ATMLt Description file and an ATML
Test Adapter instance file and compare them ag#iestapabilities of one or more Test
Stations using the ATML Test Station and Instruni@escription instance files. This will
determine if the Test Station meets the requiresnentest a particular UUT.

5.3.1.7Resource and Path Allocation (medium)

Generate a more extensive version of the demastimats how the various ATML files
can be used for advanced runtime and/or pre-rurfiesource and Path Allocation. A
basic allocation capability was demonstrated inseHa

5.3.1.8Capability digital and bus, extending test subjec{medium)

Demonstrate the applicability of an ATML-based s$iolo to UUTs that require digital
and bus testing.

This can be accomplished by enhancing the exisiamgo UUTSs. For instance, we could
add a small microcontroller board that controlsahwlifier, while providing a serial bus
and parallel I/O.

5.3.1.9Mapping Test Description into Instrument based tesprograms
(medium)

This feature demonstrates mapping ATML Test DeSforignto a test program code
using the ATML Capabilities from Test Station, hshent Descriptions and Test
Adapter to create a targeted test program in liitle the “Future TPS Development”
Diagram.

This builds on the Phase I tools, using the moduaktrument description within a ATS
description, to help generate generic instrumentroands. This would allow developers
to help to bridge the gap between implementing ‘madinTPS functionality and
automatically generation test programs derived fil@st Description.

This instrument-based approach helps promote #melatds in a manner consistent with
commercial ATE applications. Although this techreqsa not preferred in current military
system architectures, however for future systehesetis a strong argument for having
individual instrument capability being compoundéa aystem level to support an Open
System Architecture.

5.3.1.10 Real UUT —use a real TPS and UUT as a test subjdtbw)

Identify an actual UUT (possibly the one attempmethe end of Phase 1?). Need to have
at least one UUT spare. Ideally, we would also rerematics for the UUT and ITA.
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Implement in an ATML-based system the original T part of it. To demonstrate
technology insertion, this would be a legacy ATLAM time system with ATML
features. To demonstrate rehosting, this wouldrbalt@rnative solution like the one
demonstrated in Phase I.

5.3.1.11 Legacy — support of legacy test programs (low)

A large portion of existing Test programs existtten in ATLAS. These currently run in
their own environment, and supported with theisgrg tool set. There is no driving
requirement to move these TPS from their curreairenment. However there are two
future scenarios that could be relevant
a) Re-hosting a Legacy TPS using ATML (Test Desimnip
b) Extending a Legacy environment to support neshielogy Insertion, using
for example ATML Test Results and ATML Hardware cgstions, e.g.
Instrument Description

Originally during the Phase | conception legacyésswere seen as a key use case; it
may be necessary to review whether this is stiéicairement.

5.3.1.12  Alternative Platforms — ARGCS, VDATS, RTCASS (low)
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5.4 Lessons Learned
Ref | Title Description Resolution Action
1 RemoveAll In ATML Test Description add an Operatequivalent to REMOVE ALL. This Add new Operation to 1671.1 | IN
disconnects and resets all active signals. Operations
2 Combining Combining Network Lists from different ATML files For the purposes of the Demo | TL
Network Lists the interface ports for the two
An issue was encountered when attempting to com@tevork Lists from different | mating ports where named the
ATML files to define complete signal paths fromtinnsnents to the UUT. There wassame. This was a temporary
no clear way to describe which interface ports fimme file, such as the UUT work around however this
Description, connects to interface ports from aapflie, such as Test Adapter. problem requires a more forma
solution.
Since all the ATML files, UUT Description, Test Autar, Test Station and
Instrument Description are stand alone files tivesis found to be a need for a One suggestion was to add
mechanism to assign interface ports from one ATNLtb another to provide a another element to the ATML
complete system connect. Test Configuration schema
which would provide for the
mapping of the connections
between the interface ports from
the different ATML files used in
a particular system or Test
Configuration.
This is now being discussed
within SCC20 as a result of thig
Demo.
Add a document reference attach
an ID/Already in Common
3 Instance Attributes| Test Configuration Submit proposal to IEEE &TIl | CCG
WG for Test Configuration TL
An issue uncovered is that it appears for a faofilxTE (RTCASS for example) Fixed — changed to Item
that when you include the Software (e.g. WindowsMR} you need to provide description
attributes that represent instance (serial nunmecific)
4 Problems in mapping ATML (signal parameterspiafto the simplistic ATE APl | Recommended a Phase Il task{t&€CG

we had chosen

show a more detailed mapping
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5 Pins, Ports & Explaining Pins & ports Review 1671 Base standard CCG
Connectors This was one are where we needed to keep expldinengtandard annexs that deals with this topi¢
to try and create a simpler
introduction
6 Connector Mating | Connectors mating (especially UUT pins) New Schema and reference in | TL
Test Configuration CCG
7 IEEE Std 1641 When the updated IEEE Std. 1641 files where usedetiing a validation error in | Review Compatibility between | IN
Compatibility the STDTSFLib.xsd. standards CCG
8 Measuring Active | Measuring a Short on an Active component (using Resance as a current Add example into 1641 standard  IN
Components source) CCG
9 ggztu:?sescnptlon/ TestDescription only requires a Model Name forthéT IN
Compatabilities TestResults requires a Serial Number
10 TestDescription TestDescription requires a Test OutcomeValue IN
Outcome
What are the valid values for this?
TestDescription requires a Test OutcomeValue. TesiRs requires a Test
OutcomeValue also. Both state that they are an dwutrthe type is a string.
What are the valid values for this? Pass/Fail/Adbgeem to be the expected for the
TestResults and list of UUT faults in TestDescapf
1 TestDescription does not require a description oftte test. Test description has a life cyclg IN
model where does test
TestDescription does not require a descriptiorheftest. It only requires the name| description fit in
and ID of the test. So the TestDescription fileslnet require the creator of the file
to specify anything on the test or what the expgkutdues of the test are.
12 See what happens under review

TestResults only require the outcome to be recordedt does not require the
actual and expected values to be recorded.

TestResults only require the outcome to be recortleldes not require the actual
and expected values to be recorded.

The implication being if the data is not there thtemill not be viewable.

cycle
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13

Test Description
Example2

Example 2 - An different approach to Signal paramedrs
This issue was discussed during ballot resolutimh@nsidered the idea of creatin

a new mechanism for specifying test behavior, wlheRein operation would execute

an entire 1641 test definition, including stimutieasurements and any other thing
that can be defined in 1641. This may be a good toractually try that approach,
especially as we aim to create samples that wilhbleided in the published
standard. Using this type of solution in the curt&xample 2 would eliminate the

implementation difficulties, as both Parameters @est Results would be defined as

scalars and mapped to 1641 attributes.

- Make a small change to the schema, creating aymavof Operation allowed
under Behavior (or maybe use the extension meamaifisve want to stick to the
current version of the schema). This Operation beagalled Run and would contai
a complete 1641 test definition.

- Create an instance document that has test désnssimilar to Examples 1 and 3
(i.e., with scalar parameters and test resultg),Behavior defined through the abo
Operation. For each test, the Operation would ¢or@td 641 XML test definition
that combines the Parameter and Test Result XMinfents that already exist in
Example 2.

- Use the mechanisms already in place (shown impi& 3) to map signal attribute
and measured characteristics to the scalar paresraeid test results.

- Import the new file in TestStand. As Behavior Xihds up as code comments,
hopefully no change is needed at this level (othan maybe accommodating the
modified schema).

- Use newWave to generate C code from the 164Hédistition embedded in the
Run Operation. | hope this will be easier than hgud process Test Description
XML with 1641 code embedded.

Example
Update Test Description during
0 Ballot Resolution

D

e

n

IN
CCG

14

UUT Description

Abstract Types in UUT Description

New UUT description in the
pipeline

In doing the files for ATML demo we noticed thattbhanges to hardware commaony 1.05

(specifically HardwareltemDescription is now abstr& his prevented valid UUT
Descriptions being generated since it uses a Hasdelament of that type, but doe
not define any derived type to use. The documentaif HardwareCommon
suggests UUTDescription should have been a detiesd

»]

TL
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15 Consider adding an element containing input impedace to UUT Description. We belleve_ th.'s is defined undey IN/CCG
Test Description.
There is no place in the ATML UUT Description ton¢ain input impedance data fqr
UUT pins. This information is useful in certainugitions to calculate applied voltageThe formal location of this
levels where the output voltage of an instrumenleisendent on the relationship information should addressed as
between the instrument source impedance and theibjit impedance. we normalise the ATML
There was discussion also regarding how extensiveadel the UUT and how to | information
ensure the vendor supplies this data.
16 Here are a couple of issues brought to while workgnon the RAI demonstration | 1 — See 15 ALL

at ATC 2008.

1. Developers indicated it would be nice to be ablielentify an ITA pin as
belonging to the UUT side of a fixture rather thhe tester/ICA side of a fixture
without tracking around in other instances.

2. Developers noted that certain UUT loading, ingrexet and other parametric issues

were not supported by the UUT

3. Developers displayed a natural propensity fos EEmply a networking mindset
to signal models and their connections.

2 — Review use in test
description to all hardware
standards during transition to
full standard

3-Yes
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6 Technical Report

6.1 Demonstrating A Complete Testing Scenario

6.1.1 Introduction and objectives

The following example is the output from the ATMLlhase 1 demonstration effort of 2008. This
demonstration successfully showed the operatioaakfits of utilizing ATML standards in a real tesgi
scenario. This was accomplished through the utitimaof XML instance documents that were based upon
the individual ATML standards, by COTS software guots, to successfully test and diagnose a UUT on a
particular ATE.

This example outlines a scenario where three sykteeh use cases (Séel.1.) are developed utilizing a
majority of ATML's family of standards (Se6.1.1.9, and describes both the hardware and software
design and development tasks involved with impleimgrthe testing scenario (S8€l..2through6.1.3.

6.1.1.1System level use cases

This examples system level use cases are to:
a) Provide all the necessary test information, inusable format, to take a Test Description in the
form of UUT Test Requirements and convert it intdeat program (in an ATE oriented
language) running on a fielded ATE system.

b) Use ATML components to compare requirements andhibijes as well as calculate switching
paths.

c) Collect test results and use them in various usescauch as statistical analysis and displaying
them to the operator.

6.1.1.2Utilized standards

This example is based around ATML family standdhdd have been published, are being balloted, er ar
in the IEEE balloting process. Specifically, thddwing IEEE standards and IEEE standards projapts
included in this example:

a) |EEE Std. 1671 ATML Overview and Architecture

b) IEEE-P1671.1 ATML: Test Descriptions

c) |EEE Std 1671.2 ATML: Instrument Descriptions

d) IEEE Std 1671.3 ATML: UUT Description

e) IEEE Std 1671.4 ATML: Test Configurations

f) IEEE Std 1671.5 ATML: Test Adapter Descriptions

g) IEEE Std 1671.6 ATML: Test Station Descriptions

h) IEEE Std 1636.1 SIMICA: Test Results and Sessidorination
i) IEEE Std. 1641 Signal and Test Definition (STD)

6.1.2 Hardware test environment and UUT design

The hardware elements designed, chosen, and dt{iz&T, ATE, ITA) for this example are described in
6.1.2.1through6.1.2.3

18 of 30



ATML Demo Phase | - Technical Report

6.1.2.1UUT hardware and test strategy

For the purpose of this example, a “simple” lowgfrency analog UUT is designed and developed. This
dedicated UUT allows both parametric testing anagaostics through fault simulation, allows for the
generation of an ATML UUT Description XML instanc®cument, permits for the test execution on a
variety of ATE stations (UUT testing only requiresmmonly available stimulus and measurement
resources — there are no digital, bus communicaRén etc. requirements), and allows faults tornseited
during execution of tests through the activatioswitches incorporated into the UUT design.

The UUT schematic and connector pin definitions depicted inFigure 4 The UUT connector (and the
mating connector that will be part of the ITA) ifsiss a commercially available D connector contagi
both low frequency signal and coaxial contacts.

[
| L T —
I \ UUT Signal
I K3 K& 1uF Name &
I GNI:I’ Connector Pin
: R1 R3 |
12 56K G2 e — 1 —
: 10uF 1 s uuT
I Veo il v,
! N Vo i {2
1
: o KT RS GND o
Vb 12K
I 10uF T GNDl Vo
| K10 1 @ oM
I

@ OFF

4
&

GND &

1| [RRR9%

—1°||C000O0

Ké K7 KB Ko Kio

i
|
|
|
|
|
|
|
|
|
|
|
|
o) '
i I 24 1 I GND
: K1 Ka == :
| VCC
| ———
|
|
|
|
|
|
|
|
|
|
1

B e e e e 4

Figure 4—UUT’s schematic and UUT’s connector pins
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The testing and fault isolation strategy of thisTUld depicted irFigure 5 This strategy is utilized for the
ATML Test Description XML instance document geninat as well during the ITA design (and thus the
associated ATML Test Adapter Description XML instardocument generation).

WoG regislance
texs

Fail
Ty

Pass

Wi AC voltage fest

Fail X
Tow Wi OC voltage hes
Paas
Fail e DC voltage
Ak wast Fail
/ o A4 cpen
Pass
Fai Vb DC wellage
[ hast
f Mo Faults. .:
Fai Ve DG voltage
Low et
W AT vollage Fail wh D woltage:
MmEAsIFEmEnt High baal

F:2 open
Zl 01B-C
& shorad

Pass

Fal
]

Figure 5—UUT’s testing strategy

The UUT is defined within an ATML UUT Description ML instance document. This ATML UUT
Description instance document shall be available at
http://grouper.ieee.org/groups/scc20/ATML/Demortitres/Phasel

Also, as a note, this UUT is also represented witkiinex B of IEEE P1671.1 (ATML Test Descriptions)
further detail on the UUT can be found in AnnexfBEEE P1671.1.

6.1.2.2ATE and test configuration

An ATE was chosen from the DoD approved familiesaofomatic test equipment, although any target
platform test station could be used to support loetelopment and the full demonstration which pitesi
the station test resources and supports the typessts (this assumes however that the targetoptatf
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electrical interface is identical, or that the ITAuld either be mechanically and electrically addpb the
target platform or developed specifically to theyt platform).

The necessary station test resources are those for:
a) UUT power.

b) Low frequency signal source.
c) Simple analog measurements.
d) Measurement analysis.

e) Switching.

These test resources as well as the station castpaltion of the ATE is representediigure 6

The chosen ATE contains a well documented statiderface (both hardware and signal) pin-out
definition, has a station control that is PC basedinning a widely use COTS operating systentoahg

the ATML tools to be easily hosted/execute on tA&Atself), and contains the necessary test ressurc
provide the stimulus and measurement capabiligegiired to implement the test program that will be
derived from the ATML Test Description (Séel.2.) in a ATE oriented language. The stimulus and
measurement resources are electrically accessiigetlg as feed-thru’s at the stations interfaceereer.
This ATE additionally contains low-frequency, caalxiand power switching; which permits the tesetss
to be routed to multiple locations as required bgsding implementation, within the ITA.

With a general understanding of the UUT descrilme.1.2.1 and a general understanding of the chosen
ATE, a ITA can then be designed and developedt&sface the two (Sefeigure § and6.1.2.3.

-

Arbitrary Waveform
Generator

DC Power Supply # 1 uuT

Diind

Oscilloscope

Coazial Switching

Low Frequency Switching

N A

Power Switching

Staticn Cantraller

{

(”\Lﬂﬂl‘l‘lﬂli[‘. Test Station

Figure 6—UUT’s hardware testing configuration

The utilized portions of the ATE plus the ATS Catliibs are defined within an ATML Test Station
Description XML instance document. This ATML Tediat®on Description instance document shall be
available at:

http://grouper.ieee.org/groups/scc20/ATML/Demortgtres/Phasel
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Each of the utilized instruments functions is defira within ATML Instrument Description XML instagc
documents. Each of these ATML Instrument Descripiistance documents shall be available at:
http://grouper.ieee.org/groups/scc20/ATML/Demortitres/Phasel

The configuration depicted by Figure 6 (As well the software installed on the station controller —
operating system, ATML tools, COTS software, ecte.g., the ATE control software, ATE support
software, and ATE system software) is defined within ATML Test Configuration XML instance
document. The ATML Test Configuration instance doeuat shall be available at:
http://grouper.ieee.org/groups/scc20/ATML/Demortitres/Phasel

6.1.2.3Interface test adapter

For the purpose of this example, an ITA is desigaed developed to electrically interface the UUEES
6.1.2.] to the chosen ATE (Sée1.2.9.

Utilizing the ATE’s stimulus, measurement, and shihg capabilities on one hand, and the UUT’s
connector/mating connector pin-out and test styategthe other hand; an ITA concept can be develope
Each of the tests in the strategy is manually “neafo test resources (through the utilization witsh
paths, which allow for multiple resources to beteauto the same UUT pin, or for resources to balljot
disconnected, for example). The “completion” of kead the test strategies mappings to ATE resources,
with each mapping “overlayed” on each other, resaltthe ITA interconnections depicted Bigure 7

Note that in developing the ITA concept, the desigfin their head” has assigned resources andzedili
switch paths to route signals to/from the UUT cartaepins; so that they “know” that each test witttie
testing strategy can be electrically connecteds Tkiowledge” is obviously not known by the ATE tita
software unless there is a method of providingitfigrmation to the software. Thus the importancehef
ATML Test Adapter Description standard, and thetents of the associated XML instance document
representing the ITA.
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Figure 7—ITA interconnections — ATE resources to UJ mating connector pins
The ITA is defined within an ATML Test Adapter Deigtion XML instance document. This ATML Test
Adapter Description instance document shall belabks at:
http://grouper.ieee.org/groups/scc20/ATML/Demortitres/Phasel
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6.1.3 Software test environment design

The software environment that is utilized for thevelopment and execution of the UUT’s test progiem
depicted byFigure 8 All “non-shaded” elements dfigure 8represent ATML family standards. Shaded
elements represent tools, COTS software, and smdteudputs from the execution of tools.

6.1.3.1through6.1.3.2further detail the ATE support software, ATE systsoftware, and the ATE control
software. For the purpose of the example, the TH®&a C/C++ program.
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Figure 8—UUT’s software testing configuration

6.1.3.1ATE support software

ATE support software consists of the software whaghin the preparation, analysis, and maintenarice
UUT test programs. The ATE support software typjce available “off station”, however, there mag b
instances where the ATE support software is alsilable on the target ATE. Within the scope of this
example, the location of the ATE support softwargerelevant.
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In order to actually conduct tests on the UUT (8€ke2.) utilizing the hardware items (ATE and ITA)
described ir6.1.2 a UUT test program needs to be “developed” fromWUT testing strategy (Séégure
5), so that it may be “executed” by the ATE statommtrol software.

Historically, the elements of a particular ATE'port software incorporated “interpretations” bg thTE
developers of such items as instrument’'s venda sla¢ets/documentation, ATE hardware design mhteria
etc. These “interpretations” are effectively tuignione data format into a second (usually propngtar
format (e.g., A instrument’s data sheet contentBd+ format, put into a compilers instrument dasatm
“unique” file format). This usually always “lose®raething in the translation” as information is |ost
doesn’'t “have a home” etc. Thus the importance dMA’'s Test Station Description and Instrument
Description standards and the contents of the &edcXML instance documents that can be shared

between vendors and ATE organizations; eliminatimy need to “interpret”, or to utilize proprietary
formats.

For this example, COTS software products (8€e3.1.) that utilize/incorporate ATML XML instance
document data and STD (IEEE Std.1641) based sigmadeling concepts (Se6.1.3.1.3 can be
“assembled” to allow for the development of an Adiiented language test program for the UUT.

6.1.3.1.1 COTS software products

This example was reliant on the use of COTS tobkady developed to create and consume the ATML
information as part of the operational ATS. PropetyCOTS tools were acceptable as long as
documentation or support is available, and thestaomply with the conformance section of this séadd
ATML tools may consist of any application that pueds, translates, or consumes the ATML format
(editors, display tools, converters, database).€ftis is a technological area where it is expddtat a
wide range of diversity and innovation will occuritiin COTS products, while supporting the
interchangeable ATML format.

The COTS software products included in the ATE supgoftware are:
a) STD based signal modeling tools.
b) ATML test and instrument description tools.
c) Test executive ATML importer tools.
d) Switch path analysis tools.

e) C/C++ language compilers and linkers.
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6.1.3.1.2 ATML and STD signal modeling data

The ATML information utilized by these COTS softwarroducts includes:
a) STD based signal model libraries.

b) ATML test description XML instance documents.

¢) ATML instrument description XML instance documents.
d) ATML test station description XML instance docurnsent
e) ATML test adaptor description XML instance docungent
f)  ATML UUT description XML instance documents.

g) ATML capabilities.

h) ATML test configurations.

This support software architecture, in the formanf“information flow” diagram, is depicted Bigure 9
Various tools (as depicted by the shaded oval ghape utilizing various ATML and STD
information/libraries (as depicted by the shadeoctdnent” shape).
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Figure 9—"Support” software architecture
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ATML capabilities are used as the “glue” to alldwetUUT’s signal requirement to be mapped to the ATE
test resource (ultimately to the ATE connector pthsit can provide the capability through the ATrigla
ITA to the required UUT connector pin. This is depd byFigurel10

The ATE support software provides for the createditing, and viewing of this “glue”.
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Legend and Motes:
MNaote 1: Each of these Resources has an ATML Instrument Description
Nate 2: Several Switches and Several Pins. Refer to Figure E.8 for definitions.

Figure 10—Resource capabilities
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6.1.3.1.3 Support software outputs

The “outputs” of the tools ifrigure 10collectively result in the following (which will é utilized by the
ATE control and system software (S2&.3.9. These three outputs are the three inpuaire 11
a) A sequence file for use by the test executive.

b) The generation of the test program (which is thremgiled and linked with a C/C++ compiler).
c) Switch control information.

XML style sheets and HTML viewers are used to d@igfib the user the XML information.

6.1.3.2ATE control software and ATE system software

ATE control software is used during the executidnaoUUT test program, to control the non-testing
operations of the ATE. This software is used tocei® a test procedure but does not contain anjef t
stimuli or measurement parameters used in testiedtUT.

ATE system software is the total software environtef the ATE including operating system, test
executives, user interface, system self-test, dhersoftware required to run UUT test programs. the
purposes of this example, the PC’s operating systeFk system self-test, and user interface will bet
further described.

In order to run the tests on the UUT, utilizing tR€E and ITA, the UUT test program created via ATeE
support software (Seg1.3.]) needs an environment to be “executed” from.

Historically, the elements of a particular ATE'stsvn control software interfaced with and produdata

in proprietary formats (test program intermediategpamming languages, test results, etc.) This rtean
only the “matching” ATE support software could izld, and test results were represented/store in a
format unique to that ATE. ATML permits the actii@st program to be implemented in the “language of
choice”. Therefore, the complimentary test execugavironment for that “language of choice” mustle
element of the ATE station control software. Thus importance of ATML's reference to the SIMICAttes
results and session information standard and th&ents of the associated XML instance documents tha
can be shared between vendors and ATE organizattingnating any need to utilize proprietary fotsa

for the recording of UUT test results.

For this example, COTS software products ($ek3.2.) that utilize/incorporate ATML component
standards (Se@.1.3.2.2 can be “assembled” to allow for the executioranfATE oriented language test
program for the UUT, create and view UUT test resudnd provides an interface to reasoner baseéd tes
execution.
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6.1.3.2.1 COTS software products

This example is reliant on the use of COTS tooisaaly developed to create and consume the ATML
information as part of the operational ATS. PropetyCOTS tools are acceptable as long as docunamtati
or support is available, and the tools comply wifte conformance section of this standard. ATML gool
may consist of any application that produces, tedes, or consumes the ATML format (editors, digpla
tools, converters, database, etc.). This is a tdobical area where it is expected that a wide eaofy
diversity and innovation will occur within COTS phacts, while supporting the interchangeable ATML
format.

The COTS software products included in the ATE rardoftware are:
a) Test Executive.
b) Switch path control.
¢) Instrument support handlers.
d) Instrument drivers.
e) Virtual instrument software architecture.
f) Bayesian reasoner.

g) Testresults analyzers and viewers.

6.1.3.2.2 SIMICA data and Al-ESTATE models

The ATML information utilized by these COTS softwaroducts includes:
a) SIMICA test results and session information.

b) The AI-ESTATE Bayesian reasoner model.
This station control software architecture, in fbem of an “information flow” diagram, is depictduy
Figure 11

As can be seen byigure 11 the graphic visualization and test result analyeels (as depicted by the
shaded oval shape) are utilizing SIMICA test resuiformation (as depicted by the shaded “document”
shape).

6.1.3.2.3 Station control software inputs

The “inputs” of the tools irrigure 11collectively result from ATE support software outp (See5.1.3.J).
These three inputs are the three outputSigidire 9
a) A sequence file for use by the test executive.

b) The compiled and linked C/C++ language UUT tesgpaom.
¢) Switch control information.

XML style sheets and HTML viewers are used to d@igfib the user the XML information.
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Figure 11—"“Station control” software architecture
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