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SDR Compliance Assessment

The needs
Applications
portability
Hardware
abstraction
SDR
N Specification Software
Scalability modularity &
reusability
Needs to assess the compliance to these SDR standards
Application 1 | Application 2 Application 1 | Application 3 | Application 4
Services/devices Services/devices
[ ] Operational

) Operational environment
environment

hardware | hardware hardware
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SDR Compliance Assessment
Assumptions

B Assumptions on the nature of the systems under test
B The Software radio platforms

perational Environment including an
B The Applications

including . an

B Assumptions on the compliance check method

B The Software radio platforms

ca“lng p!a“orm lnle!!aces

B The Applications

!a!IC analySIs. ! po!!lng s!age IS no! nee!e!.
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Testing methodology

From the SDR requirements to the tests

B \Why going from requirements to tests?

SDR Standard Requirements
(RD & RS APIs, OE, Connectivity, AEPs
Profiles, etc..)

Requirements coverage
Tests status = level of compliance

SDR Standard compliance Test repository
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Test Strategy

Overview

Static Analysis based on rules Model-Based Testing

| !

[ ] Traceability

SDR Standard compliance Test repository
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Test Strategy

Static analysis design Process

B Static analysis rules are based on source code language and
provide/use functions

applications to the interfaces defined by the software radio standard

B Provide: The aim is to find an implementation of each function of the
interface.

B CORBA into C/C++
m C/C++

m VHDL

B Use: The aim is to find a call of each function of the interface.
B CORBA into C/C++
m C/C++
[ ] m VHDL
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Test Strategy

Functional Test design Process

Test Design
SDR

Standard W 2 ‘ T——— Evodel

Test Management
Requirements

Extraction Tests Specifications

Requirements

Compliance
Checkpoints definition

ompliance checkpoints

Test Execution

. Abstracts Tests scripts Adaptation layer
(language dependant) Specification
Adaptation Layer _ Automation
Engineer
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Test Strategy

Compliance checkpoints definition

B Compliance checkpoint defines the test objectives
B Success case(s) or Error case(s) definition
B Definition of test success criteria
B Definition of the applicability of the test

Sample on the startTone() function of Audio Device

Requirement RCC (Requirement Compliance Checkpoint)

RCC Comp

Requirement Identifier Requirement Text RCC Identifier Tl
Applicability | onent

RCC Description

The startTone operation provides the user the
ability to start the generation of a previously
created tone/beep to the device user.
- Synopsis:
JTRS_AD_PROVIDE_START_TONE void startTone(
in unsigned short toneld

) raises(InvalidToneld);
- Return Value: None
- State: ENABLED CF::Device::operationalState.

* Success case

TTES D PROVIDE SF *the tone or beep identification

JTRS_AD_PROVIDE_START_TOME ART _TOME_SUCCESS_ |Platform GPP 2 _
el o = 001_ = = number is valid
* Check the tone is started
. InvalidToneld (see A.5.3.2)

JTRS_AD PROVIDE START TOME_ |A CORBA exception is raised when the
EXCEPTION_InvalidToneld tone/beep identification number is invalid.
i R AR Y BRiE JTRS_AD_PROVIDE_ST * Check an exception:
E}:CE_PTIC_JN Invalid_'l'oneld_ o ART TOME_EXCEPTIO |Platform GPP InvalidToneld is raised

= N_InvalidToneld_001 * Not existing Tone Id
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Testing methodology

Modeling

B Test design based on the behavior of the system under Test
(Model Based Testing)

Test Management

Coverage of the model 3 A
(coverage of the requirements) |
: |
Behavior Model I

(device / |:> Tests generation : Links
service) :
\ 4

Test Execution

Abstract Tests scripts Adaptation layer
(language dependant) Specification
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UML Class diagrams design for TeSt Strategy
abstract test implementation Modeling

| API_AudibleAlertsAndAlarms
[Eg isRecordingOn : Boolean

=] API_FlowUshortStream

L% =Providers api_pushPacket (),

1
A @ ] Audio_Port Device
- aPl_FlowUshortStream l_ﬁi"device_state : Enum_AD_STATE
] API_PayloadControl 43, =Provider= api_start (] - 3Pl_AudibleAlertsAndAlarms | 482, «Providers api_createTone ()
1 3@ check_deviceState () . S {2, «Providers api_startTone ()
&2, «Provider» 2pi_sethMaxPayloadSize (| ) 43 teardown [ 1 * | & «Providers api_stopTone ()
% «Providers api_setMinPayloadSize {) -laPl_PayloadContr @ «Providers api_stop () 6&3 «Provider: api_stopAllTones ()
&, «Providers api_setDesiredPayloadsize () 1 {5 «Provider» api_destroyTone ( )_
42, «Froviders api_setMinOverrideTimeout () - aP|_AudioPortDeviceConfig 42 «Benchx prepare_StartRecording ()
= el % & check_createTone_Record_Retur
i W nedld ()
| £ aP1_AudioPortDeviceConfig
|
% =Providers api_setAudioPortParams ()
% =Provider= api_getAudicPortParams ()
%.:- check_getAudioPortParams_ReturnedValues )
———@gFUL: success case
if (adch.currenthcpEnabled = Enum Boolean with NONE::Enum Boolean TRUE) then
| trone ---@PDC:TRUE= on
lelze if (adch.currenthcpEnabled = Enum Boolean with NONE::Enum Boolean FRALSE) then
if (adch.defaul tAcpEnabledChanged=trne)} then
s trus ‘_LSUT AudioPortDevice,.allInstances () -»exists(apd: SUT AudioPortDevice |
else - - -
false
endif and PostCondition
trone ---@PDC:FALSE= off
else (OCL Language) ; it
fatee guag Automatic Tests Precondition

Generation (OCL Language)

Test edition

&
FunCtlonS tO Ca" on Set aF'I_AudiDpDrtDE'.ri-ceC0nf.ig.api_setr'—\ud.i-oF'0rtParams(-Enum_f\udiD_Params_.‘u'a.I-id_'i-]
up before the teSt body aP|_AudibleflertsAndAlarms.api_createTone(Enum_Audio_Channel_2, Enum_Tene_Profile_Multi_Tone_Valid_withOneTone_1)

aP|_AudibleAlertsAndAlarms.prepare_StartRecording()
aPI_ChannelAudioCenfig.api_getOutputGain(Enum_Audic_Channel_2)
aP|_ChannelAudioConfig.api_setOutputGain(Enum_Audio_Channel_2, Enum_Output_Gain_Valid_1)
Test body |§_ [ common.body)
aPl_AudibleAlertsAndAlarms.api_startTone(Enum_Audio_Channel_2, Enum_Tone_|d_1)
aP|_ChannelAudioConfig.api_setOutputGain(Enum_Audic_Channel_2, Enum_Output_Gain_Default)

) aPl_AudibleAlertsAndAlarms.api_destroyTone(Enum_Audio_Channel_2, Enum_Tene_ld_1)
Functions to call on Tear aP|_AudibleAlertsAndAlzrms.api_stopAllTones(Enum_Audio_Channel_2)

down (return to initial state)
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Testing methodology

Test generation

B Constraints design in OCL language allows test generation based
on component behavior

B Abstract Tests could be exported into different programming
languages
m C/C++, JAVA, etc ...

B Tests specification could be exported into different formats
m Database export, XML files, etc ...
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Test Strategy
Test generation: Abstract Tests
B Example of C++ test with a start function of a radio Device
B Each generated function is a single test step
B Each test is an assembly of single steps

Call SUT
bool JTRS_AD PROVIDE_API_START_1::setUp() .
{ interface
current_result = m_adapter set_API_Params(<params>);
current_result = m_adapter->api_get_APIl_Params(<params>);
current_result = m_adapter->check API_Params(<params>);
current_result = m_adapter-§p o-StartRecording(<params>);
current_result = m_adapter->api_ create(<params>) Prepare
current_result = m_adapter->check_create_Record_Returnedld(<params>); prepare measurement
;eturn current_result; tools
bool JTRS_AD PROVIDE_API_START _1::test()
{

current_result = m_adapter->api_start(<params>);
current_result = m_adapterg StatusForStarted(<params>);
return current_result;

Compare received

¥
value with
bool JTRS_AD_PROVIDE_API_START_1::tearDown()
{ expected value
. current_result = m_adapter->api_stopAll(<params>);

current_result = m_adapter->api_destroy(<params>);

current_result = m_adapter->api_set_APIl_Params(<default_params>);
current_result = m_adapter->api_get_API_Params(<default_params>);
current_result = m_adapter->check API_Params(<default_param
current_result = m_adapter : OW

return current_result;

}

Specific actions
on Test Bench
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Standards

U

Model based testing
tools

Test management tool

Static analysis tools

Dynamic analysis tool
(tests harnesses)

System under test
(application / waveform)

System under test
(platorm / device -
service)
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The Test Bench

Objectives

Maximum automation of test campaigns
In the same spirit, automatic management of measurement tools

No dependency between Test management software and test
execution software

Portability of test execution software to address different systems
under test
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Test of SDR components

Example of Radio Device API Platform testing
B Test request from Test management Software

Test Execution software

Domain Manager System under Test
Application
adio Device Naming
Senvice
Launch Test
Test_API_Func_001

Domain Manager

v

Device Manager

Test Device Manager

Management
Software

b Bt e et barogé CERTACT e

b

Radio

Device /
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Test of SDR components

Example of Radio Device API Platform testing
B Test request on Radio Device Harness

Test Execution software

Domain Manager System under Test

Application

Naming

Service

Domain Manager

v

Device Manager

Test
Management
Software

b Bt e et barogé CERTACT e

SOItWE

b

Radio

Device

Measurement Tools
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Test of SDR components
Example of Radio Device API Platform testing

B Test Set Up

Test Execution software

Domain Manager

Application

adio Device

Test
Management
Software

b Bt e et barogé CERTACT e

Prepare Capture

Device Manager

System under Test

Naming
Service

Domain Manager
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Test of SDR components
Example of Radio Device API Platform testing

B Test main initial phase

Test Execution software

Domain Manager

Application

adio Device

Test
Management
Software

b Bt e et barogé CERTACT e

Device Manager

System under Test

Naming

Servke

Domain Manager
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Test of SDR components

Example of Radio Device API Platform testing
B Test main capture phase

Test Execution software

Domain Manager System under Test

Application

adio Device Naming

Service

Check Capture

Device Manager

Domain Manager

v

Device Manager

Radio
Device 47

Test
Management
Software

b Bt e et barogé CERTACT e

SOItWE

174
Transmission |
| |

b

Capture
Measurement Tools
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Test of SDR components

Example of Radio Device API Platform testing
B Test Tear Down

Test Execution software
/]
Domain Manager System under Test
Application
adio Device Nami
™ aming
AP| Destrc Service

Device Manager Domain Manager

Test
Management

Software
n...m.vm-mv:.w,.m...‘..... - o : G,. P

Capture Rao!io /
Measurement Tools Device 4
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Test of SDR components

Example of Radio Device API Platform testing
B Result Return from Harness

Test Execution software

Domain Manager System under Test

Application

adio Device Naming

Service

I 7
r -

Return Result of
Test_APIl_Func_001

Device Manager

Domain Manager

v

Device Manager

Test
Management
Software

b Bt e et barogé CERTACT e

SOItWE

b

Capture Rao!io
Measurement Tools Device

Copyright © 2018




_
Test of SDR components

Example of Radio Device API Platform testing
B Result return to Test Management Software

Test Execution software

Domain Manager System under Test

Application

adio Device Naming

Service

° s AF 0(

Domain Manager

v

Device Manager

Device Manager

Test
Manageme
Software

b Bt e et barogé CERTACT e

SOItWE

b

Capture Rao!io
Measurement Tools Device

Copyright © 2018




Agenda

B SDR compliance assessment: the needs

B Testing methodology
B From the SDR requirements to the tests
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B
Conclusion

Results & Perspectives

B Results
B 96 % of automated tests among more than 500 tests

B Perspectives

B Extensibility of the test bench
m Evolution of the standard
B New application or waveform
B New service or device
B Middleware adaptation

B Testing methodology and some testing tools reusable for other SDR
standards
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