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DEFENDING WORLD SECURITY

Introduction

« A UK MoD sponsored development.

MINISTRY OF DEFENCE

« Test system software:
— MoD's DEFSTAN 66-31 (Open Systems Architecture)
— |EEE 1641.
— |EEE ATML.

« Source code is ‘open’ to contractors to the MoD and coalition partners.
 Binds COTS tools and test information

e OSA RTS covers:
— ATML Test Description Importer — Generating CVI with inline 1641 Test Procedure Language.
— 1641 Signal Translator — Matching 1641 TPL to ATML Test Station Capabilities.
— Signal Routing — Connecting test resources to UUT pins.
— 1641 Test Signal Framework IDL Generator — Generating a run-time software interface.
— 1641 Run-time — Implementing a runtime interface to control test resources.
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DEFENDING WORLD SECURITY
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COTS Products

Cassidian newWaveX®

newWaveX IEEE 1641™ Signal-based test and measurement
software fulfils two specific functions:

— newWaveX SD (Signal Development) 4.1.5

* A complete graphical signal modelling & simulation environment for
automatic test, compliant with the following standards’ signal requirements:

— |EEE 1641 Signal & Test Definition.

— |EEE 1671.1 ATML Test Description.

— |EEE 1671.2 ATML Instrument Description.
— |EEE 1671.6 ATML Test Station .

 newWaveX SD supports the creation and editing of IEEE 1641 Signals &
TSF libraries; XML, XSD, IDL and HTML file formats for storage, interface
specification and documentation. Additionally, newWaveX SD provides
ActiveX controls, enabling easy embedding in third-party applications.

— newWaveX PD (Platform Development) 1.2.8
« Atest platform integration toolset, targeted at getting test signals to test
pins, newWaveX PD fulfils two primary functions:

— Avresource (instrument) description and validation environment for:

» |EEE Std.1671 ATML Instrument and Test Station
Description.

— A compile-time resource manager/translator, reading signal
orientated test program descriptions and outputting driver
orientated test code, applicable to:

» |EEE Std. 1641 IDL and TPL

» |EEE Std. 1671 ATML Test Description.
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DEFENDING WORLD SECURITY

COTS Products

National Instruments ATML Toolkit 1.0

NI provides an ATML Toolkit that supplements NI TestStand to import ATML Test Description and test

sequences & actions and, also, export ATML Test Results. The Toolkit is not intended to handle IEEE

1641 Signals; it provides an API (Application Programmer Interface) to supplement its capability, using

such tools as Cassidian newWaveX.

National Instruments Test Stand 2010 SP1

NI TestStand comprises the test sequencer and test executive and is used to assist in the development
of automated test sequences, a key component of a TPS. TestStand is both a development and
execution environment in this respect.

In terms of an ability to exchange test definitions to support portability of tests, TestStand is generally
considered to be a closed and proprietary test environment, though it has significant universal
acceptance and ongoing support. Despite this, signal and sequence test code contained within the tool
IS accessibée éo the user and hence the inclusion of this tool in open systems architectures has been
recommended.

Natlonal Instruments LabWindows™ /CVI 2010 SP1

LabWindows/CVl is a proven ANSI C development environment for test and measurement that greatly
increases the productivity of engineers and scientists. For more than 20 years, C developers have used
LabWindows/CVI to develop high-performance, stable applications in the manufacturing test, military
and aerospace, telecommunications, design validation, and automotive industries. LabWindows/CVI
streamlines development with hardware configuration assistants, built-in measurement libraries,
comprehensive debugging tools, interactive execution capabilities that developers can use to run
functions at design time, and advanced analysis and scientific user interface tools.
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DEFENDING WORLD SECURITY

COTS Products

Teradyne Xpress Services 6.5

« Xpress Services has been used as part of the ATML demonstrations, where it
was a key component in describing ATE resources, capabilities and their
interconnections. It is also in active use within MoD test facilities.
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DEFENDING WORLD SECURITY

COTS Products

Microsoft Visual Studio .NET C# 2008

e« MS Visual Studio is an IDE and command line toolset for software development.
Pertaining to the RTS, it provides C# coding, interface stub generation,
compilation and IDL compilation to type library.
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DEFENDING WORLD SECURITY
Baseline

e ATML Demo
— ATML Test Description
— 1641 TSF Libraries
— ATML Test Station Description
— C test program.

e 1641 Demo

— C# Test Program
» Directly accesses a 1641 Run-Time System
— ATML Test Station Description

— C# IVI-based test program (baseline for 1641 Demo)
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DEFENDING WORLD SECURITY
Design

The Following Slides Cover the Development of each of: [ ATML importer |

ATML I
. Toolkit
— ATML Importer (Test Description). - - - ---==--------------
- ~ Test Stand
1641 Signal I
Translator oV
— 1641 Signal Translator. - - - - - - - - - - - - - - - - - newWaveX \ J
Signal Routeing
: : Signal Routeing
- Slgnal ROUtIng' ----------- |XpresgServicesI \ J

1641 TSF IDL |
Generator
— 1641 TSF IDL Generator

newWaveX
f 1641 Runtime )
— Run-time Environment .

(DL to Typele]

.
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DEFENDING WORLD SECURITY

ATML Importer

M
ATML Importer

ATML erintion . « ATML Toolkit creates a Test Stand
- ATML .
- 11 sequence and CVI test actions.
|:E|:_E “/ » :éé Test Stand
055
g cvi .

N « 1641 Signal statements create call-
IEEE 1641 backs into Open Source Software
;I'(fAIT_Lnbranes

— esch> e (OSS translates 1641 Signal
o statements In test actions into TPL.
[*<TPL>
Setup

<std:Signal Out="Measurel">

condition="NONE" GO="0" NOGO="0" HI="0" LO="0" UL="0" LL="0" channels="0"/>
</std:Signal>

as Isl

<TP |_>*/ Key: Open Source Software

—
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1641 Signal Translator

-

IEEE 1641
TSF Libraries
XML

BSC TSF

IEEE 1641
TSF Libraries

XML

Key:

-
1641 Signal °
Translator
newWaveX
G
) = *
J
A A A
Capability Driver ‘ IEEE ATML L4
Description Test Station
BSC esource
BSC —»
‘ BSC

Open Source Software

COTS Tool

DEFENDING WORLD SECURITY

TPL statements
extracted

newWaveX SD
validates

newWaveX PD
allocates

Native driver code is
generated

G CASSIDIAN

AN EADS COMPANY



DEFENDING WORLD SECURITY

1641 Signal Translator

Capability Driver Description

« Each of the 1641 interface elements is used to build up a dictionary of driver

functions to implement each capability:

Categories

— Require (<SignalDescriptor>) FoTrT T .

— Run(<timeOut>)

— Change(<timeOut>)

| Identifies the

- Capability (Signal
! Function) to which
| these signal

: commands apply

— Stop(<timeOut>)

o Additionally: |

. Member " TooTLTLT _
— .attribute ¢ Parameter EJ-{(-J-{ Value |
{

— Create (to control object lifetimes)

— Destroy (to control object lifetimes)

———————————

__________________________
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1641 Signal Translator

Capability Driver Description

 Driver element used without Member
element.

o Supports non-O0 paradigm.

— Note that CVI example is not object
orientated.

* Supplements ATML Capabilities (e.g.
Test Station Description) to describe
the native driver actions needed to
iImplement each capability.

 Inthis case, used to describe the
TSFs provided by the 1641 Runtime.

DEFENDING WORLD SECURITY

=CapabilityDriverDescription xmins="eads:02:CapabilityDriverDescription” xmins:xsi="http:/Amw w3.org/20
=ResourceManager>
=Capability name="MeasureOnedBCompressionPoint ZVBE">
=Capability name="ACMeasure. DMM1"=
=Create=>
=Driver name="CDotNetHandle dotACMeasure_DMM1dotAcAmplRange">=/Driver=
=Driver name="CDotNetHandle dotACMeasure_DMM1dotFreq"=</Driver=
=Driver name="CDotNetHandle dotACMeasure_DMM1dotMeasurement”==/Driver=
=Driver name="CDotNetHandle dotACMeasure_DMM1dotOut"=</Driver=
=/Create>
=Require>
=Driver name="ResMan_Require">
=Parameter name="TSFName">
=Value="ACMeasure"</Value=
=/Parameter=
=Parameter name="UniquelD"=
| =Value="DMM1"</Value=
</Parameter=
<Parameter name="TSFInstanceHandle">
=\alue=&amp;g_ACMeasure_DMM1=Nalue=
=/Parameter=
<(Driver=
=/Require>
=<Attribute name="ACMeasured4.ac_ampl"=
=\Write>
=Driver name="GetObjectProperty"=
=Parameter=
=Value=g_ACMeasure_DMM1=Nalue=
=/Parameter=
<Parameter=
i =Value="ac_ampl_range"</alue>
=/Parameter=
=Parameter=
. =Value=&amp;dotACMeasure_DMM1dotAcAmplRange</Value=
=/Parameter=
=/Driver=
=Driver name="SetVariantStringProperty"=
<Parameter=
¢ =Value=dotACMeasure_DMWM1dotAcAmplRange=</Value>
=/Parameter=

G CASSIDIAN
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1641 Signal Translator

Capability Driver Description

* Alternative C# example.

» Shows object orientated languages.

— As does 1641

Note use of Member element.

DEFENDING WORLD SECURITY

=CapabilityDriverDescription xmins="eads:CapabilityDriverDescription” xmins:xsi="http:/iwww w3.org/2001/

=Capability name="ProbePower"=

=Attribute name="uut_power_pos_pin" /=

<iCapability>

=Capability name="MeasureGainWithWVNA">

=Capability name="MeasureCOnedBCompressionPoint">

=Create>

=Driver name="RsRFSigGen"=
=Member name="new"/=

=(Driver=

<l—- mySpecAn = new RsSpecAn() —=
=Driver name="RsSpecAn"=>

¢ =Member name="new"/>

=/Driver=

=/Create=

=Reguire=

=Driver name="RsSpecAn">
=Member name="Initialize">
=Parameter name="ResourceNa
| =Value="FSG"</Value=
=/Parameter>

=Parameter name="IDQuery">
<Value=true=/\alue=
=/Parameter>

=Parameter name="Reset">

¢ =Value=true=/Value=
=/Parameter>

<Parameter name="OptionString"
. <Value=""</Value=
=/Parameter=

=/Member=

=/Driver=

<I—- mySpecAnBasic = (IRsSpecAnBa
=Driver name="IRsSpecAnBasic"=
=Assignment=

. =Command=

=Driver name="RsSpecAn"=
=Member name="Personality
=Member name="Select">

<l-- mySpecAn.Initialize("FSG", true, true) ->

sRFSigEen.new
FsSpectn.new

R sSpechn.lritialize] FSG", true, tue, ™)

IR =5 pecanE asic = AsSpechn Personality. Select"B asic']

FsRFSigGen. I nitialize("'SM", tue, tue, ™)

IR 25 pecénB asic. Frequency. Span =0

R eSpectn.Spstem. |0 wWiiteS cpil 'CALC:MARK FUNC: SUM:RRS ON'

F sSpecanbBasic.acquisiion.DetectorType = RsSpecanB asicDetector TypeE num
R s5pecinB asic. SweepCoupling. SweepTime = 0.2

R 55 pechnB asic.Acquisiion. SweeptodeContinuous = false

FsRFSigGen. RF. Level = <20

R :RFSigGen RF.Frequency = < 15000000003
IR =5 pecanE asic. Frequency. Center = < 1500000000

<hominal: = <20 dB»

F<RFSigGen. RF.OutputE nabled = true

F sRFSigGen RF waitl ntiS ettled(< 30003 )

IR 5 pecAnd asic. Level Referencelevel = [RsRFSigGen. RF.Level + <naminal> +
IR 5 pecAnd asic. Tracesz Initiate

IR =5 pecian, Syztem W aitFor0 perationCompletel< 30003 ]

<meazurement_complete> = tue

F sRFSigGen BF.OutputE nabled = falze

<meazurement: = RsSpecin System |0 . QuenScpil20, "C&LC:MAHK:FUNC:SU?I
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1641 TSF IDL Generator

Parses ATML Test Station Description
using newWaveX, to extract a list of

TSF libraries.

Loads each TSF library into
newWaveX SD, which exports its
interface definition as IDL.

Combines IDL to create a Test Station

IDL.

IEEE ATML
Test Station

IEEE 1641

__

TSF Libraries
XML

O

DEFENDING WORLD SECURITY

oo
1641 Signal
Interface

1641 TSF IDL

Generator

newWaveX
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DEFENDING WORLD SECURITY

Signal Routing — Part 1

TPL to IVI Translator

(1641 Signal
Translator

W newWaveX
)

Signal Routing

'
! J <
« Parses TPL Connect/Disconnect.
IEEE ATML
Test Station
« Traces Capabilities to Resource Ports )»
In ATML Test Station Description o
» Constructs IVI Switch statement to
connect TPL stated pin to traced Key: [Fomes
Resource Port.

G CASSIDIAN
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Signal Routing — Part 2

IVl Switch Wrapper

* Provides IVI Switch Wrapper around
Xpress Services.

 Implemented in CVI, for inclusion in

the ATML Importer output test action

file.

TestStand 2010
Test Executive

¢ Xpress Services Initialization

Q- Set Remoting URI |

- J

T

4, Xpress Services Close

> —

TPS
| Signal Routing
Calls

Switching Hardware [

Teradyne
Xpress
Services 2.0

IVl Switch
Driver (dll)

Internal Property:
RemotingURI

IVI Interface
Reset
Connect
Disconnect
Disconnect All

IVI Switch

DEFENDING WORLD SECURITY

Signal Routeing

Xpress Services

Test Station Description

Pinmap
Receiver
Configuration

Capabilities

.NET Remoting

Xpress Services
TX API (dll)

TX_Initialise

TX_Connect
TX_Disconnect
TX_DisconnectAll
TX_Close

TX API
Calls

TX_GetConnectionHandle
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DEFENDING WORLD SECURITY

1641 Runtime Environment — Part 1

1641 Runtime

1641 Runtime

 |DL compiled to a type library. -

1641 Signal
Interf:

- l —

* Type library imported into a Visual
Studio C# project.

— Generates function and attribute
stubs.

e Trace statements added to stubs
provide for validation.

AN EADS COMPANY



1641 Runtime Environment — Part 2

Test Executive and ATML Test Results
 Test Stand Sequence

« CVI Test Actions

« ATML Toolkit Test Results Generation
Accessing a .Net Implementation of a Test
Station Runtime Interface from CVI:

1641 Runtime CVI Wrapper

Note: Specific to CVI as a test carrier
language.

DEFENDING WORLD SECURITY

ATML

z ; Test Results

|
| |
| ':[[—E 1641 Runtime | |
| 1 . |

l — © — L

| - 2
=)
: |
|

|

————
m 5 Signal Routeing
S =

CVI Wrapper
1641 Runtime
Interface

TSF

i

-
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Alternative Carrier

A C# test program, produced by MoD 1641
Demo 2.5.

ATML Test Station and 1641 TSF libraries
are used to build a 1641 runtime, as before.

The 1641 Demo 2.5 test program may be
successfully executed against the new 1641
Runtime.

g8
< | [IDL to TypeLib

5
—_—

DEFENDING WORLD SECURITY

(o o)
= | Signal Routeing

ATML
Test Results

Note: This scenario is equivalent to producing a new test program on the test
station, rather than importing and translating a test program from different or

historical test station.
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Final Overview

ATML
Test Decription (]
' 5
03;E
Signal » (] 'E .E
Q 0=
g
'
\_/—\ 0

IEEE 1641

ATML
Toolkit

Test Stand

CVI

newWaveX

newWaveX

TSF Libraries
XML

IEEE 1641

Capability Driver
Description

IEEE ATML
Test Station

BSC Resource

BSC f—»
BSC

DEFENDING WORLD SECURITY

1641 Signal
Interface

i
Switch

Xpress Services

TSF Libraries
XML [\EEE 1641

e TSF Libraries
| 55 pL

ATML
Test Results
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DEFENDING WORLD SECURITY

Conclusions

Provided a complete working ATS software framework.
— Sees ATML Test Description through to UUT test pin.

Meets DEFSTAN 66-31 (Open Systems Architecture); in particular:
— |EEE 1641.
— |EEE ATML.

‘Open source software’ suite of source code

— Managed by the UK MoD
— To be developed by contractors to the MoD and coalition partners.

COTS tools from 3 manufacturers have been used to fulfil the ATML, 1641 and
signal routing requirements.

A code base that is readily useable and able to be built upon by a large group of
developers and maintainers, now and in the future.

AN EADS COMPANY



DEFENDING WORLD SECURITY

Conclusions

« Specifically, the framework is broken down into the areas of:

— ATML Test Description Importer — converting test requirements into a test program
iImplementation carrying 1641 Test Procedure Language.

— 1641 Signal Translator — mapping test signal requirements onto test resource
capabilities (making use of ATML Test Station Description).

— Signal Routing — connecting test resources to UUT pins.

— 1641 Test Signal Framework IDL Generator — generating a run-time interface from
1641 signal libraries.

— 1641 Run-time — implementing a 1641 runtime interface with calls to underlying test
resources.

G CASSIDIAN
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Thank you for your attention!
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Execution
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ATML Importer

Loading ATML Test Description

NI TestStand - Sequence Editor [E

DEFENDING WORLD SECURITY

File Edit Yiew Execute

Debug  Configure

HESHB A DB b umGs

Source Conkrol

Tools

Window Help
b Il M

I3 LabviEw

(OB AIRRPLE B

N R N M M|

SN SR @R WL

"a Insertion Palette

Step Types

Be¢a®ax@

> 1 X

]

g ?Ll Sequence Cal

@ Message Popup
E Call Executable
Property Loader
2: FTP Files

3 Flow Contiol
£3 Synchronization
3 Database

BB Teradyne
L S e

13

Templates

»

- (=7 Steps
<Drag Tamplafa Here>
- [= Variables
<Drag Tampiata Here>
- [y Sequences
<Drag Tamplafa Here>
civag Tempiate Heres

--\f"@ Insertion Palette % Wwindows |

lE s eFile 1 | 7 x
Steps: MainSequence + I Sequences ~ 1
Step Diescription Settings Sequence Comment

5 £ iMainSequence
=§¥ Open | X i
4 %
Directary ‘ C:40SA-RTSME xchangePaintD atata T LImparter v |
Hiztory:
Look ir: | (=5 ATMLImporter - | @ ._" = =
E_ [ Codetodules ATMLDemaz(1.0.41
My Recent | | ATMLDemoz(1.0.4) Report[Empty UUT SerialMo0][13 46 35712 06 2012].4ML
Documents = ATMLLog ATMLDemo2{1.0.4) Failed[06 19 20121717 19 597, xml
= ATMLLog ATMLDemoZ{1.0.4) Successfull06 12 20127113 39 06].xml
@ = ATMLLog ATMLDemoZ{1.0.4) Successfull06 19 20127117 37 14].xml
Desktop & ATMLLog ATMLDemo2i{1.0.4) Successfull06 19 2012717 49 16].xml Name Value s
& ATMLLog ATMLDemo2i{1.0.4) Successfull06 20 20127109 16 15].xml B i
- [&)¢ Locals ["‘MainSequence’)
& ATMLLog ATMLDemo2i{1.0.4) Successfull06 20 20127103 49 047.xml P
O | ATMLLog ATMLDemo2(1.0.4) Successfull06 20 20121710 09 54].xml + [iT] ResultList
My Documents <A click fo et Local
= E;% Parameters ["MainSequence’)
E ’ <Figh click fo imsart Paramelers =
2 = Eﬂ FileGlobals ['Sequence File 1°)
4y Camputer : : ; :
File Name |4TMLDemo2(1.0.4)umi v [ open ] <Aight click fo insert File Giobal =
= . N —
Q Files of Type: |ATML Test Description Files [*.xml) “ | [ Cancel ] < | >
&% Step Sef My Metwork, Help -~ 1 X

There are no steps selected

I &® Step Settings :E Output L\Eé

Analyziz Results

'U ser: administrator

|Model: SequentialModel Seq

Mo Steps Selected

‘Number of Steps: 0

AR EADS COMPANY



ATML Importer

Generated Test Stand Sequence

NI TestStand - Sequence Editor [Edit]

DEFENDING WORLD SECURITY

File Edit YWiew Execute Debug Configure Source Control Tools  Window  Help
HoHR A0 D o0 p iom| G oo AL B o I3 LabvEw @ el AR E-E- g
HoB-g g RS o b0 SE BIRR @ e T
[ Insertion Falette > X | @ TestUUTs- ATMLDemo2(1.0.4).5eq[2... - |Fd| ATMLDemo2(1.0.4).5eq | ¥ X
Step Types A Steps: FaultD etectionéndl solation -
iy = Step Description Settings Sequence Comment
& Gy .
|g|*¥ i Setup (0] [E MainSequence |
E Tests & = Main [11]
3 Action i L TestGroupSequenceE ntnPoint Goto_CC_to GMD_Resistance_Test  PostAction, Attributes i
@l Sequence Cal @-V_CC_[U_GND_HEsislance_Tasl Mumeric Limit Test, « »= 12500000, kD... Post Expression, Post Action, Step Failure ... Comp_repeat_1dB
5 Stat ; @-Apply_UUT_DC_F‘ower Action, Apply UUT_DC_Power [Code...  Post Action, Step Failure Option, Ignare Err... Comp_generic_1dB
i aLemen Q W_0_AC Valtage_Test Mumeric Limit Test, « »=900.000000, m... Post Expression, Post Action, Step Failure ...
[+ Label @-V_C_DC_Voltage_Tesl Mumeric Limit Test, 4.700000 <= <=8... Post Expression, Post Action, Step Failure ...
@ Message Popup @-V_C_AC_VDIlage_Test Mumeric Limit Test, « »=900.000000, m... Post Expression, Post Action, Step Failure ...
Call Executable ?U WBE_Test_on_¥_C_Fail High Pasz/Fail Test, Call'VBE_Tests in <Cur... Post Expression, Post Action. Step Failure ...
Fropety Loader By YBE_Test_on_¥_C_Fail Low Pass/Fail Test, Call YBE_Tests in <Cun... Post Expression, Post Action, Step Failure ...
B FTP Fies I Gain_Cantral_Test Murneric Limit Test, 400.000000 <= <... Post Expression, Post Action, Step Failure .. || | ¥
:;ég Aitonat Besl @-Dulpul_[ﬁunlrul_Tesl Mumeric Limit Test, » <= 50.000000, m... Post Expression, Post Action, Step Failure .. | v ariables -
n onaliesuls s&'-Dne_dB_CompressionF‘oint_Test_F!ep... Mumeric Limit Test, « »= 0.500000, dB... Post Expression, Post Action, Step Failure ... N YR |
E-C3 Flow Control <End Group> SIS S S
#C3 Synchronization = Cleanup (1) - [ Locals (‘FaultDetectionAndlsol...
#C3 Database @-Flammve_LlLlT_DE_inar Action, Remave_UUT_DC_Power [Cod... Step Failure Option, Attributes + rm ResultList I
EE3 mi <End Group> EntryPaints
#C3 LabVIEW Utility + (1] TeatGroupOutcaomes
=7 Teradyne AdditionalResults\ars
o L w
V_CC_to_ GND_Resistarce_T... ([%4] IND
Templates A W_0_AC_Wollage_Test_Test..
w
— [ Steps e m.,.-nm,..i R : =
<frag Femplafe Herex
G Em &+ Slep Settings > B X
- [ Variables
<Drag Tamplate Heres
- [y Sequences
«Drag.fempiare Hewe: There are no steps selected.
<[ag Femplafe Herer
“Ej Insertion Palette % Windows &% Step Settings '@ Output E§ Analysiz Fesults
Uszer: administrator todel: Sequentialtdodel Seq Mo Steps Selected Mumber of Steps: 12
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ATML Importer

Generated CVI Test Actions

DEFENDING WORLD SECURITY

CVISteFie.c
Operations.c
clude Files
ATMLCVITypesh
CVISteFile.h
Operations.h
=HES Instrument Files
tsapicvifp

tsulil fp

Find

(3 Libraries
=5 Instruments

A NI TestStand AP 2010

A NI TestStand 2010 Utiity Functions
A NI TestStand 2010 Ul Support Library
A NI TestStand 2010 Ul Controls

ra

File Edt Yiew Buld Run Instrument Library Tools Window  Options
EEERIETE-IEE I E I
& ¢] [CVIPiiFile| | Cvisichieh | WViSmFlec | *
EH Source Files m m
#include "Operations h

#include "CWISrcFile. h"

B -Y_CC_to_GHD_Resistance_Test
#-Input Parameters
Z7CAhObjHandle sequenceContext
srconst char *=UUID
o
#-Ins/Out Paramsters
#rdouble *xTestResult ¥ _CC Resistance

L {ID = "titri"}
e {Unit = "kOhm "}
/7lomg #errorfccurred
s7long #errorCode
sschar errords=g[1024]
s
B woid _ declspec{dllexport} __stdcall V_CC_to_GND_Resistance Test{CiObjHandle sequenceContext.
const char *U0ID, double *TestResult_V_CC_Resistance. long *errorOccurred.
long *errorCode, char errorMsg[l024])
{
int error = 0:
ErrMsg errM=g = {'~0'}:
ERRORINFO errorInfo:;
B {ATHLTranslatorComnent >
ped <~ATHLTranslatorComment »
B <ATHLTranslatorComnent >
bee < ATHLTranslatorComment »
g <ATHLTranslatorComment >
s </ATHLTran=zlatorConment >
B s <ATHLTranslatorComment »
Iz <7ATHLTranslatorComment »
B {ATHLTranslatorComment >
g <ATHLTranslatorComment »
=Nrg <ATHLTranslatorComment »
o <Operationm x=si:type="OperationResst® ID="ops"»
v ¢Description>Reset sensor<- Descriptions
A ¢<LocalSignalReference localSignalID="l=s1"/>
s < Uperation:
S <7ATHLTranslatorComment »
s*
77 <TPL3»
Setup

<std:Signal Out="Heasurel" =mlns std="STDBSC" xmlns ®si="http:-  wwy w3.org 2001 HMLSchema-instance" =si:schemalocation="STDBSC ST

¢=td: Instantansous nams="Measurel" type="Resistance” sanples="1" nominal="13 2kOhm"~ >
<sstd:Signal>

as 1lsl_¥_CC to GHD Resistance Test.

s </TPL»

*

B
77 (TPL»
Connect TwoWirs hi="J1-3"
## «/TPL>»
=

lo="J1-16" to 1sl_V_CC_to_GHD Resistance Test:

B 7+ Operation Connect{'op?', "lsl ¥ CC to GND Resistance Test", operationErrorlessage) .
& | >
Ln 1071711 Col 14 'k INS | Release

| >

~

(6
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1641 Signal Translator

DEFENDING WORLD SECURITY

Translation and Validation via ATML Test Station

B MainForm

Filk  Tanls
A 7841 Signa Tranzlator - Connect code, |
FviS ity Commecift, "WI-T" "W2r17a ) y |
CalilfethodininéBefurmidbjectfe ACSignal AWGY, "gef Out”, 0. EdotACSignal AWE Tdofduf]
CalilfethodinfnifdatACS ignaf AW TdofDw. “Run” )
DisposefbdetA CSignal AWD TdeiDut, CROTNCT OOSCT, ™
£ Uperabion_Lonnec:|"opd”, "1V _1_al Vatagz | est”, opersiork noridessage),
zl
&l I R
Processing Change... |
E:E:i::i EE:il DuplicateResounce Form 1
Wizrnirg - I Hiciznt nomber af porks
Processing Setup... = ;
wiamirg : Morz than one resource available... Uszer select] | EEGEEEREIRGIRN =]
LCMeasmre SCP @
ACMeasurePk Pk Dk =
L3 I ACMeasurePkPk SCPT Bl

select a Hezource bo uze lar:

2 W 0 AL Waltaze Tes

% newlWaveXSignal

| 6w gy
| m e A s

-DCornbiner

Iﬂ’t,‘ i rnnertinn

- Contral

[ Digikal

#|  |Eventconditicner
F  |Eventsource

[ |Filter

"G
[+ |Medulator

|

[
i

: STDTSFLib is already loaded at the same wversion or higher. A
3 : Loading Library: CAO=A-HI s\ExchangeHointDatay1 641 signal lrans
. STOTSFLib is already loaded at the same version or higher.

: Luading Library: CYOSA-RTS\ExchanyePvinlDaolall 641 3iynalTrans
: 5TDTSFLib is alrcad

2| il 9|l
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DEFENDING WORLD SECURITY

1641 Signal Translator - BEE

File  Tools

/¢ 1641 Signal Tranzlator - Setup Code. -~
ClotNetHandle dotACSignal AW T dotAmplifude;

ChofNetHandle dofACSignal AWG T dofFrequency.

ClotNetHandle dofACSignal AWG T dofOuf;

CVI Test Actions Translated eshan. Requiel ACSianal”. AWGT". ba ACSianal AWGT):

/¢ 1641 Signal Tranzlator - Change code.

char sTempVariable 1 10408371 6{256}

sprintffs TempVariableT 104083716, "Zf mV pk_pk” Paramefer V_{ Amplifude)-
GefbjectPropertyfg ACSignal AWST, “amplitude”. EdotACS5ignal AWG ¥ dotAmplitudel):
SefVarantSinngPropertyfdotACSignal AWGTdotAmplitude. “value” sTempVarable? 104083716}

DispozefbdofACSignal AWGTdotAmplitude, COOTNET_OBJECT, ),

CaliethodinintAefurnDbjectfq ACSignal AWGT. “gef Out”, 0. bdotACSignal AWG T dofOut):
CaliMethodinintfdofACSignal AWGTdofOut, "Change”, 42);
DispozefbdofACSignal AWGTdofOul. COOTNET OBJECT. ™)

/¢ 1641 Signal Tranzlator - Change code.

char sTempVariable 10255797 14{256}:

spiintffs FempVarable 1025573114, "&f kHz". P, fer V

GefbjectPropertyfg ACSignal AWGT, “freguency”™. ldoMCSmaf AWGTdo{Frequenc i
SefVarantStongPropertyfdotACSignal AWG TdotFrequency. “value”, sTempVariable1025579714)
DisposeftdotA CSignal AWGIdotFrequency, COOTNET_OBJECT. J

CaliethodinintRefurnidijectfa ACSignal AWGT, “gaf Ouf 0 EdotACSignal AWG TdofOut):
CaMe!bod’rMm(doMCSW AWGTdofOut. “Chamge”.
DispozefbdofACSignal AWGTdofOul. COOTNET OBJECT "")

/¢ 1641 Signal Translator - Connect code.
fviSwich Connectf0) "JT-T°."J2/174")

CaliethodinintAefurnDbjectfq ACSignal AWGT. “gef Out”, 0. bdotACSignal AWG T dofOut):
Caliifethodinint{dotACSignal AWG T dofOut, "Run”. 8}
DispozefbdofACSignal AWGTdofOul. COOTNET OBJECT. ™)

I Operation_Connect["op2", "ls1_%_0_AC_Volage_Test", operationEmorteszage];

/¢ 1641 Signal Tranzlator - Setup Code.

CDofNefHandle dofACMeazure DM T dofAcAmpiRange.
CDofNefHandle dofACMeazure DMMIdotFreq:
ClotNetHandle dofd Clf 2 DT dofid,
ClotNetHandle dotACMeasure DM T dotOuf;

Aezifan Requiref " ACM, " TDMMITY kg ACMeazure DMT) w
< >
Allocated : 'DC' capability on 'DCPST. A

Proceszing Connect...

WWarning : More portz exizt than connected
Proceszing Setup...

Allocated : ‘ACSignal’ capability on 'AWwWGET"
Processing Change...

Proceszing Change...

Proceszing Connect...

Wwarning : Insufficient number of ports
Proceszing Setup...

Warning : More than one resource available... User selection required...
: 'BCMeazure’ capability on ‘D1

G CASSIDIAN
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DEFENDING WORLD SECURITY

1641 TSF IDL Generator

ATM L TeSt Statlon Parsed for Test Resource IDL Generator

Configuration

TSF Libraries and .SystemSchemaLocation Browse. ..
Converted to IDL

Generate [Lidigen.log) log file

Make newt aver instances visible and leave running

Test Rezource Description File
| 1TSFIDLGeneratorT estStationDescriptionD emak'6. xml Browse...

Require selected file to be a Test Station Description

Process

1 : Walidating test rezource description file 'C:ADSA-RT S\ExchangePointD atah 1641 TSFID LG eneratorsT estStationDescriptionD emo'E. <.
2 ... Validation succeeded.
3: The following <ML sub-document files are not present and are therefore agsumed to not be TSF libraries:

... Common.xml

... HardwareComman. sml

... TestE quipment. =ml

... TestStationDescription. xml

... STDBSC.xml

... STDTSF xml
4 : The zelected file containg signals described in accordance with the 2010 verzion of the BSC namespace.
5:'waming: The selected file declares namespace prefizes for the following uruzed TSF libraries:

... um:IEEE-1641:2010:5TD T5FLib
E: An DL file will be produced containing interface information from these files:

... CADSA-RTSAERchangePointD atah 1641 TSFIDLGeneratora T WMLD emoR T CaS SLib.xml

... CADSA-RTSAERchangePointD ata' 1641 TSFIDLGeneratorOnel BCompressionT est.xml
7 o newt aver instance created for processing 'C:A0SA-RTSAExchangePaointData4 1641 TSFIDLGeneratora TMLDemoR TCASSLib.«ml'.
8 XML file import succeeded.
9: newt aveX instance created for processing 'C:A0SA-RTS4ExchangePaintDiatat 1641 T SFIDLGeneratoryOnel BCompressionT est.xml’.
10 : ¥ML file import succeeded.
11 : Related Bhaobe log entries:

... 1 Waming - Unit, 'm’, is not vald for bepe Power'. : OWE_DB_COMPRESSION_POINT 13 input_pwr

... 2 %Waming : Unit. 'B', is not valid for type 'Power’. © EventFromb easurement. nominal
12 : Constructing header infarmation for combined (DL file.
13 Warning: Test Station Description version information 'IP* is nat suitable for IDL. The default version infarmation will be uzed instead.
14 : Merging TSF library infarmation inta combined 1DL fils.
15 Interface information exparted ta |DL file: C:A05A-RTSAE schangePaintD atal 1641 T SFIDLG enerator T estStationD escriptionDemat?E.idl
16 : Pracessing complets!

Close
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DEFENDING WORLD SECURITY

1641 Runtime Environment — Part 1

Configuration

Pre-processz far MIDL - move interface twpedefs to top level
Include IResourceb anager definition in generated TLE

Generate [.tbgen.log) log file

IDL to Type Lib
to ype I r.a'ry C:%054-R TSME schangePointD atat 16471 Runtimeh T estStationD escriptionD emoE.id|

H : Using Wisual Studio 6.0 to perform DL to TLE conversion... ~

2: .. Command process has terminated narmally.

3: Command process output to Standard Output:
... Microzoft Windaws P [Wersion 5.1.2600]
... [C] Copyright 1985-2001 Microsoft Corp.

C:A054-RTSMExchangePointD atah 1641 Runtime: "'C:\Program Files\Microsoft SDEMS etEny Bat"
... Targeting Windows =P 32 DEBUG

C:A054-RTSMExchangePointD atah 1641 Runtimes od "C:M0S4-R TSAE schangePointD ata 1641 Runtime"

... CADSA-RTSNEschangePointD atah 1641 Runtime: midl “'preprocessed  TestStationDescriptionDemo' . idl" Alb
"TegtStationDezcrptionDemnot/E. b

... Processing \preprocessed TestStationDescriptionDemo'/E.idl

... Proceszing C:\Program FilegtMicrozoft SOKA ncludehoaidlidl

... Processing C:\Program Files\Microsoft SDEM ncludeobijidlidl

... Proceszing C:\Program FilegiMicrozoft SDKA ncludelunkrwn.idl

... Processing C:\Program Filez\Microzoft SDEM ncludebwiypes.idl

... Proceszing C:\Program FileghMicrozoft SDEAncludebaszeted. h

... Processing C:\Program Filez\Microzoft SDEMnclude'guiddef.h

... Proceszing \modified_STDESC.idl

... Processing C:\Program Filez\Microzoft SDEM ncludehoaidl acf

... B4 bit Proceszing \preprocessed_TestStationDescriptionDemo/E.idl

... B4 bit Processing C:%\Program FilestMicrozoft SDEM ncludehoaidlidl

... B4 bit Proceszing C:%Program Files\Microzoft SDEncludetobijidlidl

... B4 bit Processing C:%\Program Files\Microzoft 5D KM ncludehunknwn.idl

... B4 bit Proceszing C:%Program Files\Microzoft SDEMncludetwtypes. idl

... B4 bit Processing C:%\Program FilestMicrosoft DKM nclude'basetsd h

... B4 bit Proceszing C:%Program Files\Microzoft SDEMncludetguidder. h

... B4 bit Processing Amodified_STDBSC.idl

... B4 bit Proceszing C:%Program Files\Microzoft SDEMncludetoaidl act

... CADSA-RTSAExchangePointD atah 1641 Runtime? exit
4 : Command process output ta Standard Error:
... Microsoft [R] 32b/64b MIDL Compiler Yersion 6.00.0361
... Copyright [c] Microsoft Corporation 1991-2002. All rights reserved.
... preprocessed_TestStationD ezcriptionD emaot'6. idl
... oaidlidl
... obijidlidl
.. unkrwridl
... whypez.idl
... basetsd h
... guiddef.h
... modified_STDBSC.idl
... naidl.acf
... preprocessed_T estStationD ezcriptionD emat/B. idl W
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DEFENDING WORLD SECURITY

1641 Runtime Environment — Part 2

CVI Test Actions Compiled and Executed



