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AGENDA

* Introduction/Background (Test Development @ Surveillance in Gothenburg)
e Base Test Equipment Concept

e DEMO - running a TPS in “Mock/Simulated mode” ...

* Generic Control Function with NI products

e Generic Super Vision Function with NI products

e Questions ...
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TREND
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VISION STRATEGY
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CUSTOMER REQUIERMENTS

The customers need...

to minimise cost for verification and production test

to reduce time for test

to minimise the investments in test equipment > ROI (return of investment)
to match increasing or decreasing production volumes

to ensure mobility of production between production units & sites
to maximise the life cycle of test equipment




TESTSYSTEM REQUIERMENTS

Shorter Development Time © Less Maintenance Cost
- Use Well Defined Interfaces - Standard Components
- Use Standard Components - Well Defined Interfaces
- Develop For Reusability - Well Documented
- Scalable - Clearly-Defined Test Hierarchy

- Uniform Develop
Environment

Longer Lifecycle
- Upgradeable
- Modular
- Variation Durability
- Standard Components




BASE TEST EQUIPMENT PROGRAM (BTEP)

CSLM1170007/1 Base Test Equipment

Automated Test Equipment (ATE) AD & pW - LPAM1092012 n/LPAM1092012
[@ BF S) 0=
=
DC-Power  S-Parameter _pterface e 200/LPAM1092012 — DLM (MICA & Meteor RAS)

201/LPAM1092012 — EXR (ERIN, Mk4)
202/LPAM1092012 — DLM (MICA & Meteor RAS)

203/LPAM1092012 — DLM (MICA & Meteor RAS)
204/LPAM1092012 — Used for integration in lab..
205/LPAM1092012 — EXR (ERIN, Mk4)
206/LPAM1092012 — GREW (PLB, TRO, TRH ..)
207/LPAM1092012 — Circuit Boards

LPAM1092012/800 — DCU @ SGD in South Africa




STANDARD TEST ENVIRONMENT

L i)
TestStand Standardised S S |
‘ Testexecutive/GUI it e :

Sequence T
‘ o= : nciny e o v Py : et

Measure Case

250 Tomnto 400 C St T 40 dmg Fes
b Saguanced ol Subfaquence] m <Cums Fie>

: Teststa‘tion # 001
Teststation # 002
Teststation # ...

Vakse Una St Compare Lmal Liswit 2 g
s e
Pags Pais
Stringhlal PSS Saragial
- L

SAVE ODBC AMELEX

Terate Grmcben

A
WWW-Browser

XML <‘>

HTML

NETWORK —
-Statistic Tools

-Protocol Viewer

v

[=¥] @‘__} EDITOR J <

File Server *.cri
-Test Case Administration *.rcd v
-Program Distribution *.rer

Database Server

10 SEQDB TESTNET + BARTRACK




BLOCK DIAGRAM (STF)

Standard Test Framewark - STF Test Program Set — TPS, Ex. CRLM190023/1

Management Layer

TestProgramSet

=-3 CRLMTemplate
-] CALM_Template
-1 Configuration
-] SequenceDiagram
@] TestCriteria
(-] TestParameter
@1 TestSequence

Driver Layer

DM ‘ ‘ Dc

|
|
| ‘Pw“aws“ss“sm“mc‘
|
|

VISA

PXle, LAN, USB, GPIB

11




STANDARD TEST FRAMEWORK (STF) - UML

Administration Layer
Amelia <

Application Layer

Do s el

imdpnn-u

CalibrationCase

MeasureCase

MCTemplate
Rzﬂnuns~fem:ial‘e—shredm-o 4

Green parts - Stakon spedfic - O
Blue parts - Flatform Generic (Unmarked modules)
|For.ytj!acts,uea!m&.ﬁid\hiu mwﬂ-_-xb]

< Fanct > >
Compensation Filke

Systemn Layer

MeasurementAdaptation

AdaptationCALMTemplate

SignalController

HW Abstraction Layer -
g L A
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STANDARD TEST FRAMEWORK (STF) - UML

Conceptual overview of resource "DC”

HiWResource

+Communicatondlose()

+EetChannel{Channels:
+ReleaseChannel )
+Ge IO,

+Resef
+5eil
P e

+Destroy()
#HWResource_Create()

+oommanca SorGpen]
+5etChannel{Channels: String[, Compensations: DBELO, out HWResourceChannel: G#0bject, out OK: Boolean)

Strina[l, out HwResourceChannel)

s
+initialize{Reset: Bookearn)

0
+EelfTesiout Passed: Boolesn)
deEnabiedEnabled: Soolesn)
+SetReferanceliock{TiockSowrce.: Sining, ClockRate: DBL)
= yERabiediEnsbied: Boolsan,

One instance per DC-channel Iﬁ

+VoltComp: DBL
+SetVoltage: DBEL
“+CompEnabled: BOOL

+SeffTesfiout Passed: Soolsan)

+EnablecuiputiEnable: BOOE)
+EnableVoltageCompensation(Enable: BOOE )

+SetVoltagel evell evel: DBL)

+SefVoltagelrofeciionlevel: DEL)

+SefVoltagel evelCompenss fond evel: D5L)
+SefCunrentProfectiorniEnable: SO0L, Level: DB, Delsy: O8L)
+OlEsrOuioutProfectiond

+Se O ipu iProfectonWatchdogiEnable: BOOL, Timer: DFL)
+Se UL PolEnityPolarity: OutputPolarity)
+SetinfubitlnpuiMode(Mode: TnhbitMode)

HEefVoliage(out Volisoe: DL}

HEeFCuwTrent{ouwt Current: 8L}

HEEES R fus (DUl SEs fusEitvalue: DB, Stafus: Status)
+Destroy(

#GetVoltageCompensation{out VoltageCompensation: DEL)
#Se tWol tageCompensation{VoltageCompensation: DEL)
#Setvoltage(SetVoltage: DBEL)

#DC_Create(ResourceMame: 5TR)

DCMock

+Dummy

+Reset()

+DiCMock_Create(Resource: STR)
+GEetHWInfo)

+Destroy ()
+E#0bject_Create(ControlvValues: WAR)
+CommunicationClose ()
+CommunicationOpen()

Override methods are not listed D]
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< <enumeration> >
InhibitMode

+Off
Hatching
Hive

=-=<enumeration > >
OutputPolarity

-HMormal
+Reverse

< <type: cduster ==
Status

-+H0V: Boolean
-+H0C: Boolean
+PF: Boolean
+CP +: Boolean
+0T: Boolean
+CP-: Boolean
-+H0V-; Boolean
+LIM+: Boolean
-+LIM-: Boolean
+INH: Boolean
+HUMR: Boolean
+PROT: Boolean
+05C: Boolean

¢

DCAgilenthe702A

linstance per mi frame. I5|

+Channel: INT
+ComRef: AgilentMs700Com

AgilentN6700Com

+Reset)
-ClearstatusRegister

+InstrRef: InstrvISASession
+Resource: STR

+GEetHWInfo) -
+Destray () Ly
+DCAgilentMEF024 _Create{Resource: STR, Channel: I32)
+G=0bject_Create{ControlValues: VAR)
+SetChannel({Channels 1)

+ReleaseChannel(Channels[])

HCommunicationOpen()

HCommunicationClose ()

+Destroy()

+AgilentNE700Com_Create(Resource: STR)

+Communicate{Command: STR, Channel: 132, Read: BOOL, out Response: STR)

-SetComRef{ComRef: ComRef)
+CommunicationClose ()
+CommunicationOpen()

<=artifact>>
NI-VISA

-Wersion = x.x.x




EXAMPEL OF SEQUENCE DIAGRAM - UML

OutputImpedance

ﬂ) . 1: EnableOutput(True): void _ :
25: ConfigMeasurement(Resolution, MeasFunction, Range: DBL): uuk% i
sd Measurpment ) : i :

3 :iSeiSignatPa'd‘rs{S@‘salPaﬂ‘n: STR, SignaIFiaths: STR[™], SignalPa‘d‘Da:ta: SignalPathData[*]): void

i

4: ReadValue(Value: DBL, OutOfRange: Boolean): void i

: S:Resistancei ‘

; 6 : ReleaseSignalPaiths(SignalPaths: STR[*]): vpid ;

=4 Gear ) 5 ; ;

' 7:EnableOutput(False): void ._:L i ;

opt Error: ) : ; .

i 8 EnableOutput(False): void > H i E
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STANDARD TEST FRAMEWORK - LabVIEW

Ex. Measure Case Template (a Measure Case is called from a Test Plan)

o= MeasumCmCALh!'rzmphle_j—v_i-brMCTmplumjvdeimﬁ Block Diagram . i = =
Nl File Edit Wew Project Operate Tools Window Help -:
. | = | L = - 1 = = [ [ = |kl o . 3 |
[>[=] @[n][@][25][wale* ]2 [ 1ot Tahoms JESE ES | Search N
|
TeststandSequenceContest P ——— |
= s |
Par amiFleFath Requir ements
=3 - {EaRa]
Result
Red‘iep_ﬁ : ath Lu-.-:_l =

#Mote WI21839, 2015-04-01
ICan be removed for MC's that
[do not use compensations.,

&rror in (no error)

[ B o
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STANDARD TEST FRAMEWORK - LabVIEW

Ex Template "Procedure Case Measure”

\Hhujﬂcrﬁ:ﬂat:'lmhmrl:h

& @) @11 ][@][E5] [vajar o2 | 130t Tahoms ~ i~ e~ (20 joal u@i

File Edt

reference mn 3 l I : refereree out
EE -
2 o Tenplate Meanrement” 2 B z
#hiote U0 LS2E 1 B T for & wth & . Flename Templabe Messunement’. E
[Thiss i & he=glabe: 5 7
tand ol FAOTES s only - {=] -
prfoemation to the: - [+ 1 7
fproormmmer g snad | [ z
fre removed. To:use I MMote W02 1B, 2015-02-27 E
thee Boolomaric-manager See e state "Template SgnaiConiroler Usage™ alsa, for an exampls of how o :
s it for all : huses The SorasdControler i et morsl paths, E:
[=Hote’s , £
E mmmaﬁ HIMI-& #obe LD 1935]1, 2014-08-12 f
E you need for ths Hadel results here. You can use both Bhe single i
3 suu mmﬂum made i am - frpaut and the array input, §f you need to add
5 Istabe ard the dain put n e procedure data, or a rracee: Hhusn O et
5 b= - VT cmwn be created that extracts the porsmetersf
(Mote U032 1539, 201502-26 requrements needed for & partculss state,
The: states and order of e stabes
el e kapd a8 i s E
mmm‘rm'hh
uame, shall be renamed or
pemoved. Add the states you need e Tereia =} == MyR = 1
wour MessureCase.
LAD1S28 L, M 14-09-19
ke it o g il 1t g e et o ana e
Dekoms proethod of twe Resdtevaisate Jass
3 ®Note VOZEE3T, 20 150401
Il Prosedure v [Compersaion has been set in "Iret Irs trument™
5 [SetSagnalP stheSomefath).
i [T sestrusment vell COMEMra 08 the resd vaskas . i
ervgw in (e errod) L - I- L‘l@
=8 i
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DESIGN RULES AND IN HOUSE COURSES

EI% 1/LXEM1040007 - R1A - Verksamhet - ORGANIZAT OPERATION
| =2 Documents

e F | --21/10260-1/LXEM 1040007 - 1 - A - LabVIEW Development Guidelines

----- E | --210260-1/LXEM 1040007 - 1 - H - Design Rules for Test Software Development at "devtest_base”

----- E | -- 22/10260-1/LXEM 1040007 - 1 - A - LabVIEW FPGA Development Guidelines

----- E | --3/10260-1/LXEM 1040007 - 1 - A - Guidelines for Test Software Development at "production_test_testprograms™

E--% L¥UM1101001 - R 1A - Education Test Development - EDUCATION

EI@ LZUM113500/1 - R.24 - G# System Development - COURSE

% LZMM1125000/1 - R24 - G# System Development - Fundamentals - COURSE MODULE

% LZMM1125000,/2 - R24 - G£ System Development - Advanced - COURSE MODULE

[~y LZMM1125000/3 - R2A - G# System Development - UML and LabVIEW - COURSE MODULE

-- Documents

—]--% LZUM1135001/1 - R1C - UML Sequence diagram Cource - COLRSE

% LZMM1125001/1 - R 1C - UML Sequence diagram - Understand and review diagrams - COURSE MODILE

-4 L Prelimmary h -R1C - UML Sequence Diagram - Design and create diagrams - COURSE MODULE
r1-{324 Documents

—]--% LZUM1135002/1 - R2A - Test Cases with STF - COURSE

[~y LZMM1125002/1 - R2A - Test Cases with STF - Design and Create - COURSE MODULE
El Documents

beef | --038191Z1UM1135002(1 - 1 - A - Test Cases with STF Platform, Cource Description
beef | - - 03812471UM1135002(1 - 1 - A - Test Cases with STF Platform, Teachers Guidance

(|

(|

17




DURABILITY OF A TEST SYSTEM

By way of “platform thinking” and with a standardised “WoW” we can establish a lasting test

strategy that matches the products life cycle

PRODUCTS

TIME
-

TEST SYSTEM

VERIFICATION PRODUCTION

===

18

SERVICE

CUSTOMER




EXPECTED IMPACT

COGS
Produkt

Test Capability

.

Cost of Test

Komplexitet & Kostnad

v

T*TT*TT* e

Tid MICA Mk4 GREW
(GxA) AEWER  G8A
Test Object
A
7\ 100%
ATE
ATE
ATE
ATE
50% TPS TPS
™S
TPS
STTE STTE
> 1000 STTE STTE
| .
| rd
0% >
2009 2013 2016 2019
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ENABEL PROACTIVITY

<50GHz $26,5GHz
LPAN1092012/800 206/LPAM1092012
nfATE nfATE
GREW Activity >
<26,5GHz
201/LPAM1092012 < 26,56Hz
205/LPAM1002012 204/LPAMICS2012
n/ATE o/ATE
EXR Activity GxA Activity
> ~
£26,5GHz T cmsom 7
200/LPAM1092012 203/LPAM1092012
202/1PAM1092012
n/ATE nfATE
DLM Activity - FCXM8010007/1 N N
Cd L4
Released Functionality (BTE/ATE/STF/ ..) .
Cd
Templates: © Guidelines: @ Templates:
# e (7| 2/10260-1/XEM1040007 Measure Case
10051- 21/10260-1/LXEM1040007 Calibration Case
10053 23/1D260-1/LKEM1040007 Action Case
Y
4

7 Guidelines:

1317-CRLM1190021/1 (PIL)
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DEMO ...
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GENERIC CONTROL FUNCTION - GPIO/HSIO

Background:

« Unique Hardware solutions for control if test objects
 Insufficiency in documentation of equipment

» Older equipment in need of upgrade / redesign

« Secure future maintenance and updates.

Requirements:

» Standardize control of UUT ...
- Statically signals
- Time synchronized signals
- "Serial bus” communication
» General hardware solution with a defined interface to simplify adaptation to the UUT

22




CONCEPT

e Future solutions should be based on a "Generic” hardware platform
« Standardize the electrical interface to test fixtures

« Standardize the software design for control of the test object

e Standardize message description for “serial bus”

23




CONTROL UNIT (CU)

CU

—O

HWResource

Message Controller Configuration

cU

+Dummy: VARIANT

+SetControls(ControlNames: STR[*], Values: STR[*])
+GetControls(ControlNames: STR[*], out Values: STR[*])
+SetTiming(TimingNames: STR[*], Times: DBL[*])

+WriteRawData(Data, Length: U64)

+ReadRawData(out Data)

#CU_Create(ResourceName)

+Destroy()

+RunHostMethod(Method: STRING, Dataln: VARIANT, DataOut: VARIANT)

~ A

CUFPGA

\

CUMock

AN
TestProgramTemplate\TestProgramApplicationTe rr}s{ate\CALM_FPGA_TermIate\ Iﬁ

Runs\l
1

FPGAHost_CALMTemplate::FPGAHost

Starts
1

<<VI>>
FPGA-FW_CALMTemplate::FPGA-FW_Main

Use CALM_FPGA_Template. lvproj project for development.

The template is configured for FPGA 7954R + adapter NI1-6585

IMessage

uses

=1 devtest_base

711 lostefound

-] StandardTestFramework

5 TestProgramTemplate
#- 1 GUITemplate

#-_] TestProgramApplicationTemplate

5[] TestProgramSetTemplate
21 CRLM_Example
4 Configuration

TPSConfigurationni -~

"] MessageDB
= MessageDBConfig.cfg__

= Messages_Transceive_Short.cfg

TPSConfig example: .
[StatonCore] TPS Config
Plugire=CMB MsgCtrl

[CME]
MessageDB=MessageDB\MessageDBConfig.cfg

[MsgCtrl]

Messengers=CMBMaock, OMENET [/Class type names

Messenger =CMB [fOptional. A messenger can be defined here to nothave todo it for every SendMessage-command.
[Messerger is the name of the type of the implementing dass that will handle the message.

[Config]
Messages=.\MessagesBranpk. dfg

Protocols=, \ProtocolsBiample, of g

= MessagesExample.cfg
= MessagesTemplate.cfg
= ProtocolsExample.cfg

-] Document

#- ] TestCriteria

-] TestParameter

= Example-ParameterSettings.par-.

FPGAHostInterface

Protocol(s) Config

ExampleProtocol
BitNumbering=LSBO

Message ParameterFieldOrderine=HiehTolLow
CONTROL_PURPOSE=0:16
SPARE_EXI=61195:16
EXI_NUMBER=192890:32

HFF_STATE=4:8

SPARE_EXI_1=13107524
SPARE_EXI|_2=262149:32




EXAMPEL APPLICATIONS

GxA, Global Eye (SRU): TRM (2010)
METEOR/MICA (LRU):  DLM (2013)

Gripen &

Global Eye (LRU): EXR (2014)

GREW (SRU): DCU (2016)

GxA (LRU): MRM (2018)

GxA (SRU): AlU, DPU, MWOU, ... (2018)

GREW (SRU): TRO, TRH, PLB, ... (2018) 1
GREW (LRU): AESA (2019)
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CompactRIO IN OSA

OSA = OvervakningsSystem Antenna Range Test System
Background:

« Development of new surveillance system for antenna measurement range
* Need of new hardware solution because of NI FieldPoint being phased out

Requirements:
« Handling of personal security

« Guaranteed signal configuration at unwanted shut-down
* Independent from the operator interface

26




CONCEPT

» General hardware solution with changeable module configuration
» Large similarity with development on Windows

27




EXAMPEL APPLICATIONS

A12

A15

M2

M3 (2019)

A = Antenna test system
M = Measurement system

s Al2, two views from the
TR OSA cabinet




EXAMPEL APPLICATION SOFTWARE

e High recognize factor in both software and Ul
* Re-use of modules from our PC platform
« Shared Variables for data interchange between cRIO and Win Ul
« Handles multiple types of antenna products © oo A A — =
° SAAB SUPERVISION ARTS12 AEW @]
o N J—|
Alarm Radar Power Control  AirControl [ |
I rr:mm—':: - EXR | ‘ 1BX ‘ ‘ EXR | |
Improvemets: o oy - R L ) Y
. . . . e B Tl B T ) o—0—| S ‘cu&‘ PUB
« A more intelligent data interchange, e.g. Network e e —
Streams or TCP/IP-protokoll o] [a] [ow]|[s | ooeen  oosmon
* One software product per antenna product il e | o= |
« Remove unnessary logic in Windows Ul I
EXR PUA PUB NorthDOUSouth MCS Chamber 24V 28V RR
tempj 00 00 00 00 00 00 0.0 VYotael] 0.0 0.0
pesswelos] 0.0 0.0 0.0 0.0 0.0 200V 400Hz
Voltage [V] 0.0 0.0 0.0

29




QUESTIONS ...
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