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Notice of Proposed Amendment 2017-11

INTEGRATEXAODULARAVIONICS—PHASE?
RMT0456(RMT.0621RMT.0622)

EXECUTIVE SUMMARY

The objectiveof this NPASs to maintain a high level of safetwhile promotinga level playindield in certification andthe
use of htegrated modular avionics (IMA)

This NPA proposés:

—  offer to integrators of aircraft functions on alreaghuthorised IMA platforms the possibility to obtain ET.
authorisations, independent froranyaircrafton which the platforms might be installédovered inETSEC516);

— provide guidance forthe incremental certification of IMA, starting from platform modulesiiminating withthe
installationof the IMAon anaircraft, and covering athe related aspectgin AMC 20170).

The proposed changes are expected dontribute to more efficient and transparent certification process while
bringing positive impacts, in particular witheir economic, social and environmental benefits.

Action area: Hficiency/proportionality

Affected rules: AMG20: General Acceptable Means of Compliance for airworthiness of products, parts and appliance
CSETSOEuropean Technical Standard Orders

Affected stakeholders: ~Manufacturers [MA system integratorsggpplication suppliersplatform andmodule suppliers
Driver: Efficiency/Proportionality Rulemaking group: No
Impact assessment: Light Rulemaking Procedure: Standard

EASA rulemaking process milestones

Start Consultation Decision
Terms of Notice of Proposed Certification Specifications,
Reference Amendment Al e o Cappbnia
Today
24.10.2013 DD.MM.20XX 20XX/QX
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Error! Reference source not fourid.About this NPA

About this NPA

1.1. How this NPA was developed

EASAdeveloped this NPA line with Regulation (EG)o 216/2008 (hereinafter referred to as the
“ Basi ¢ Randthel Ralemaking Prpceddrdhis rulemaking activity is included in tBASA
2017-2021Rulemakingind SafetyPromotionProgrammé underrulemaking taskRMT).0456

It isherebysubmittedto all interested partiesfor consultation

1.2. How to comment on this NPA

Please submit your comments using thatomated Comment-Response Tool (CRT) available at
http://hub.easa.europa.eu/crt/°.

The deadline for submission of comment29sSeptember 2017.

1.3. The next steps

Following the closing of theublic commentingeriod, EASAwill review all comments
Based orthe comments receivedzASAwill develop a decisioamendingAMCG20 and CETSO

The comments received an@EASA sesponsa thereto will be reflected ina commentresponse
document (CRDY-he CRD will bennexed tahe decision

Regulation (EC) No 216/2008 of the European Parliament and of the Council of 20 February 2008 on common rules in the field
of civil aviation and establishing a European Aviation Safety Agency, and repealing Council Directive 91/670/EEC,
Regulation (EC)N01592/2002 and Directive 2004/36/EC (049,19.3.2008p.1) (ht t p -I/e/xeverur opa. eu/ |
content/ EN/TXT/?2qid=146771)9701894&uri =CELEX: 32008R0216

EASA is bound to follow a structured rulemaking process as required by Article 52(1) of Regulation2(BZ)098. Such a
process has been adopted by the EASA Management Board ( MB)
Decision No 12015 of 15 December 20¥Bplacing Decision 01/201éncerning the procedure to be applied by EASA for the

issuing of opinions, certification specifications and guidance matéritd://www.easa.europa.eu/theagency/management
board/decisions/easanb-decision18-2015rulemakingprocedurg.

http:// easa.europa.eu/rulemaking/annugkogrammeand-planning.php

In accordance with Article 52 of Regulation (EC2N8/2008 and Articles 6(3) and 7) of the Rulemaking Procedure.

In case of technical problems, please contact the CRT webmasgi@rdasa.europa.eu
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2. In summaryt why and what

2.1.

In summary — why and what

Why we need to change the rules — issue/rationale

The use of Integrated Modular Avionics (IMA) has expanded in the last two decades and is expected
to groweven more in the futureNowadays, IMA can be found in all categories of aircraft.

IMA is commonly defined as a shared set of flexible, reusable r@ecoperable hardware and
software resources that, when integrated, forr
services, designed and verified to meet a defined set of functional, safety and performance
requirements, as well as to host applicats performing aircraft functions.

The concept -“oonnee fcuonreptuitoenr’ i s nowystenespetife areld by
highly configurable computers. Multiple system applications are executed on the same platform
and network. IMA would allow reecrent development and maintenance cost savings, which could

be tailored to the needs of th€C/STC holders amdfcraft operators Additionally, it couldgenerate

indirect cost savingdue to reductiorsin aircraft weights and power consumptiosn

As thee were no specific requirementseenin CEETSO othe AMG20 series) for the certification
of IMA in Europe, RMT.0456 was initiated in 20IRe purpose of the RMT was to considee
issuance of provisions to addrebe variousaspects of IMA certifi¢eon at:

(a) platform level (i.ethe design and production of the IMA platform integrating hardware and
software, but not yeincludingapplications performing aircraft functiohs

(b) system level (i.e. when applications performing aircraft functions are integrated on the IMA
platform, but not yetin the aircraf); and

(c) aircraft level when the IMA platform and all the aircraft functions hosted lardtinstalled
and integrated on the d@irame.

The US Ederal Aviation Administration (FAAhad already covered the aspects of (a) and (c) by
issuing TS@153 in 2002 and AC207 0 i n 2010. This situation h.
which wasa disadvantage for EU avionics manufacturers andadministrative burden for EASA,
sincethe IMA certification process ithe EU:
— was based on CRIs with interpretative materials, which, drewever, (SGspecific and

therefore not publicly available to other interested parties;

— wasdedicated to IMA deelopment and installation in a specific aircraft in the frame of a TC
or an STC process;

— did not approve the platform independently of the aircraft, whereas IMA platforms are
composed of modules which are designed to be reusable on several aircraft aypes
independent of the aircraft;

— did not allow the delivery of platforms and components accompanied by an ETSO
authorisation whichpenalise€EEuropean manufacturers in comparison with US ones.

In April 2016 EASAissued ETSPC153 on IMA platformrs and modules, offering to IMA
plattorm/module manufacturers the possibility to obtain ETSO authorisations tregt

6

https://www.easa.europa.eu/download/etso/ETSEC153 CETSO 10.pdf
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platform/module level, independent of the aircradin which the IMA may be installgdspect (a)
above).This has contributed to imprawg the efficiency and the transparency of the certification
process and has partially reduced the disadvantage of Europeanufacturerscompared to US
manufacturers.

With this NPAEASANntends to addrespointsb) and c) listed above.

2.2. What we want to achieve — objectives

The overall objectives of tHEASA systemre defined in Article 2 of the Basic Regulation.
The specific objectives ate:

— ensure the periodical updating of rules taking into account worldwidein-service aircraft
experience, and scientific drtechrologicalprogress as required by article 5.6(b) of the Basic
Regulation, including GSTSO for parts and appliances

— contribute to more costefficient and transparent certification process covering IMA
certification at system and aircraft level

— cover t he r e g uhe BASSsidg/in corgparizon with the US FAA that would
continue to penalise industry and require more effort from both EASA and industry during
the certification process.

2.3. How we want to achieve it — overview of the proposals
2.3.1. Proposed amendments to CS-ETSO

Theamendments proposed to ESTSO are intended tffer to integrators of aircraft functions on
alreadyauthorised IMA platforms the possibility to obtain ETSO authorisations, indepédpdiem
the aircrafton whichthe platforms will be installecovered inETS@C516).

In more detall, it is proposed to:

— amend CSETSCRubpart Ain order to introduce the concept ad functional ETSO artigle
which is applicable to equipment implementimgplications on a ETS@C153authorised
IMA platform/module.

— introduce the newETS@C516 which is applicable to any equipment presented for an ETSO
authorisation to a functiondl ETSO standard, where the equipment implemeagiglications
on a ETS@C153authorised IMA platform/module and fromwhich the applicant seeks
compliance credit from these ETS&uthorisations to demonstrate complianceith a
functional ETSO

The proposedETSEC516is an incremental step between ET30153 andhe complete IMA
systems certified dring aircrafttype certification.

Depending on thepproach selectedly the applicantegardingthe future evolutiors of the FETS®
equipment,two classes have beaanvisagd by EASA

functional ETSO standard: any ETSO standard-BTSS describing an aircraft function, currently all standard except-ETSO
2C153 and this current 2C516 stand.

FETSO equipment: is the integrated equipment seeking for this ETSO standard approval, usiRgCEBSO
platform(s)/module(s).

* TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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2.3.2.

2.4.
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—  ClassOpern,

—  ClassClosed

Class ‘Open’ refers to equipment that habeen integratedso as totake into account a future
evolution in an IMA context. That means that theaee still shared resources available, that the
constraints for future evolution of the equipment are definexhd that the performance of the
remaining resources has been characterisAdditional provisiondor dassOpen equipment are
provided inAppendix 1 of the proposed ETSO.

Class ‘Closed’ refers to equipment that habeen integrated and where no evolution has been
anticipated, the performance of the remaining resources are not charactereswtl therefore &
IMA-related activities are considered closed.

The approach described abovecismpletelynew in the (E)TS©@ontext. Since for the time being
there is o equivalentFAA TSCa new number from the index 28X has been assignaalthis ETSO
(i.e. 2C516).

Proposed amendments to AMC-20

The amendments proposed to AMRD are intended to proviel guidanceto support IMA system
certification, starting from platform modules and culminating williMA installation on aircraft and
covering althe connected aspectdn order to achieve this objectiva new AMC namely20-170

‘IMA has been developed.

The newy proposed AMC provides a means that can be used to demonstrate that the safety
aspects of IMA systems and equipment comply with the airworthiness requirements when such
systems are integrated in a product, a part or an appliance submitted to EASA.

In more detail, the proposed AMC 2070 document:

— provides an overview and background on IMA systems and concerns related to their
certification (reerto AMC 26170 Sction 2),

—  presents the EASA policy for IMA certification by recognising the use of EUROCAE document
ED124, Integrated Modular Avionics (IMA) Development Guidance and Certification
Considerationsas an acceptable meawf compliance for the developmennd certification
of IMA systemsor permits the use of alternative means of compliancmstead ofthat
document,

— clarifies and amends the intent, scope, and useeff124 (refer to AMC 20170 Section 3),
and additiondly highlights some significant differences between the EASA and FAA systems,

— introduces the ineemental certification approachand intoduces the link to ETSO
authorisations (ref to AMC 2070 Sction 4),

— complements EE124 with additional considerations on dedicated topics, such as GiPRs,
configuration files (ref to AMC 2070 Sction 5).

What are the expected benefits and drawbacks of the proposals

Overall the proposed amendment would provide for a more efficient and transparent certification
process, while bringing positive impacts, in particular with its economic, social and environmental
benefits.No drawbacks are expected.

TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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3. Proposed amendments and rationale in detail

The text of the amendment is arranged to show deleted text, mewamendedtext as shown
below:

— deleted text isstruckthrough;

— newor amendedext ishighlighted ingrey;

— an ellipsig[..]" indicates thathe rest of thetext is unchanged

3.1. Draft certification specifications (Draft EASA decision)

CS ETSO

SUBPART A - GENERAL

1. APPLICABILITY

1.1 Requirements for the issue of European Technical Standard Order (ETSO) authorisations are
found in Par21, Section A, Subpart O.

1.2 Marking requirements for the issue of European Technical Standard Order authorisations are
found in Par21, Section A, Subpart Q.

2. ENVIRONMENTAL-AND-SOFFWARE STANDARDS TO MEET TECHNICAL CONDITIONS
2.1 Environmental standards

Unless otherwise stated inhe paragraph 3.1.2 of the specific ETSO, the applicable
environmentalstandards are contained in EUROCAE/RTCA documeMERQhange 3/DO

160D ‘“Environment al Conditions and Test Proc
December 2002, EME/DGL60E dated March 2005, EIAF/DG160F dated March 2008, ED

14G@D0O 160G dated December 2010 or#BG Change 1/DD60G Change 1 dated January

2015.

It is not permissible to mix versions within a given qualification programme.
2.2 Software standards
Whenthe equipment includes airborne softwarenlessotherwise stated in paragraph 3.1.3 of
the specific ETSO, one acceptable means of compliance for the development of the airborne

software is outlined in the latest revision of AMG-2Ib entitled en Software Considerations
in Airborne Systems and Equipment Certification.

o TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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The Ssoftware leve| also ealled known as theitem developmentassurancelevel (IDAL)may be
determined by using the guidance proposedsaction2.4. The applicant must declare the software
level(s) to which the software has been developed and verified.

2.3 Airborne electronic hardware (AEH)

If the article contains a complefapplication Sspecific lintegrated Ceircuit (ASIC) ol complex
programmable logidevice{such ase-g-a Pprogrammablefarray Hogic componers (PAL)a Hield-
PprogrammableGgate Aarray componens (FPGA)a GgeneralAarray Hogic components (GAL), an
EerasablePprogrammablellogic Bdevice (EPLD summarisedall of which are knowras ‘Gcomplex
Eelectronic hardwaré to accomplish the function, develop the component according to
EUROCAE/RTCA document-88ID0O2 5 4 ‘Design Assurance Gui danc
Har dware’, dated April 2000.

Supplenental guidance material for all otheirborne electronic hardware (including boardsimple
electronic hardwaresr SEK and-simpleuse of COTS devices) included in the ETSO article may be
f oun @ASA GNSWCEHO1 Development Assurance of Airborne Electronic Hardwaree 81s u
revision 01, dated March 2012.

The Bdesign Aassurancetevel also ealled known as thelitem BdevelopmentAassurancetlevel
(IDAL) forAairborne Eelectronic Hhardware (AEH)may be determined by using the guidance
proposed inSection 2.4. The applicant must declare tBdesignAassurancetlevel(s) to which the
AEH has been developed and verified.

2.4 Failure conditions classification and development assurance

During the development of equipment, consideration should be given to failure condiamdshe
equipment should then be developed #ccordance with thie possible effectsof those failure
conditions at the system and aircraft level(see AMC CSxx.1308r further guidance, for G323
aircraft further guidance can be found in FAA AC 23.13)9

The equipment shall be developed according to, at least, the development assurance level
appropriate to the failure condition classifications expected forititended installation.

Where the effects at system or aircraft level are not known, duth&onon-availability of aircraft or
system design data, assumed failure classifications may be used but at a minimum to the level
required in the ETSO.

Classifiation of failure conditions at equipment level may change as a result of particular aircraft
installation architecture and characteristics.

EUROCAE/SAE document-/B/ARP 4754A° Gu i d éoif Develmnent of Avil Aircraft and

Sy s t,aatesl ' December2010 may be used to assign thdevelopmentassurancelevel of the
equipment, software and AEH. The document may be used as well as guidance to ensure a proper
development, validation and verification of the ETSO and the functional equipment requirements.

2.5 Functional ETSO article using an ETSO-2C153-authorised IMA platform or module

When the equipment implements one (or several) EER8M53authorised Integrated Modular
Avionics (IMA) platforsimodules and for which the applicant seeks complianceditrérom

r TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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this/these ETSOA authorisation/s to demonstrate compliawdéa the functional ETSO standard,
the applicant shall apply fauthorisation to the ETS@C516 standardogether with the intended
functional ETSO standard.

Note: a functional ETSO standard is any ETSO standareEGiSChdescribing aaircraft function,
excluding ETS@C153 and ETSZLC516.

3. ADDITIONAL INFORMATION

3.1 Insome ETSOs, reference is made to an associated FAA standard. In these cases the corresponding
FAA technical standard order (TSO) can be consulted on
http://rgl.faa.gov/Requlatory _and_Guidance_Library/rgTSO.nsf/Frameset?OpenPage

3.2 TFhefollowing-addresses-are-provided-belbwlustry standards referred to in this €SO may be

purchased or obtaineffom the following organisations

—EUROCAE documemtsyy be purchased from:
European Organisation for Civil Aviation Equipment
102 rue Etienne Dolet, 92240 Malakoff, France
Telephone: +33 1 40 92 79 30; Fax +33 1 46 55 62 65;
(Email: eurocae@eurocae.netvebsie: www.eurocae.nef

—RTCA documents may be purchased from:
Radio Technical Commission for Aeronautics, Inc.
1828 L Street NW, Suite 805, Washington DC 20036, USA

(Website:www.rtca.org

— SAE documents may be purchased from:
Society of Automotive Engineers, Inc.
400 Commonwealth Drive, WARRENDALE, PA T8196JSA

(Website:www.sae.or(

—NAS specifications may be obtained from:
Aerospace Industries Association (AlA)
1327 Jones Drive, Ann Arbor, Ml 48105, USA
(Website:.www.techstreet.con)

—FAA Standards may be purchased from:
Superintendent of Documents, Government Printing Office
732N Capitol Street NW, Washington DC 20401, USA
(Website:www.gpoaccess.qdv

—MIL Specifications may be obtained from:
DODSSP, Standardization Documents Order Desk
Building 4D, 700 Robbins Avenue, PHILADELPA91115094, USA
or from the ASKST Customer Service Desk, telephone (21563985.
(Website:hitp://dedssp-daps-mil/http://quicksearch.dla.mil)

—ASTM documents may be purchased from:
American Society for Testing and Materials, ASTM International,

A, TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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100 Barr Harbor Drive, PO Box C700, West Conshohocken, Pennsylvania 19428
2959, USA

(Website:www.astm.org
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SUBPART B — LIST OF ETSOs (INDEX 1 AND INDEX 2)

[...]

Index 2 (*)

EASA ETSO Ref Title Last amended by

ETSCEClle Power Plant Fire Detection Instruments (Thermal and FICSETSO/Initial Issue
Contact Types)

ETSEC19c Portable WatetSolution Type Hand Fire Extinguishers CSETSO/12

ETSEC34f ILS Glide Slope Receiving Equipment Operating within the CSETSO/Initial Issue
Frequency Range of 328335.4 Megahertz (MHz)

ETS@C35d Radar Marker Receiving Equipment CSETSO/Initial Issue

ETSCC36f Airborne ILS Localizer Receiving Equipment Operating withi CSETSO/Initial Issue
Radio Frequency Range 182 Megahertz

ETSEPCA0C VOR Receiving Equipment Operating within the Radio Freqi CSETSO/Initial Issue
Range of 108117.95 Megahertz

ETSe@C41d Airborne Automatic Direction Finding (ADF) Equipment CSETSO/Initial Issue

ETS&C48a Carbon Monoxide Detector Instruments CSETSO/6

ETSECE6D Distance Measuring Equipment (DME) Operating within the F CSETSO/Initial Issue
Frequency Range 960215 Megahertz

ETSC75 Hydraulic Hose Assembly CSETSO/Initial Issue

ETSECI3b Airborne Interim Standard Microwave Landing System Conv CSETSO/Initial |s&

Equipment
ETS@C104a Microwave Landing System (MLS) Airborne Receiving Equipn CSETSO/Initial Issue
Devices That Prevent Block&hannels Used in Tw&ay Radic CSETSO/Initial Issue

ETS@C122 Communications Due to Simultaneous Transmissions

Devices That Prevent Blocké&hannels Used in Tw&ay Radic CSETSO/Initial Issue
ETS&C128 N : : -

Communications Due to Unintentional Transmissions
ETS@C153 Integrated Modular AvionicsMIA) Platform and Modules CSETSO/10
ETSCC169a VHF Radio Communications Transceiver Equipment Ope CSETSO/6

within the Radio Frequency Range 117.97337 Megahertz
ETSe@C197 Information Collection and Monitoring Systems CSETSO/7
ETSEC500a Combined ILS/MLS Airborne Receiving Equipment CSETSO/Initial Issue
ETSe@C501 Mode S Aircraft Data Link Processor CSETSO/Initial Issue

ETSE@C502 Helicopter Crew and Passenger Integrated Immersion Suits CSETSO/1

Helicopter Crew and Passenger Immersion Suits for Operatic CSETSO/1

ETSECS03 or from Helidecks Located in a Hostile Sea Area
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EASA ETSO Ref Title Last amended by

Helicopter ConstartVear Life Jackets for Operations to or frr CSETSO/1

ETSERC504 Helidecks Located in a Hostile Sea Area

Helicopter Life Rafts for Operations to or from Helidecks Loc CSETSO/1
in a Hostile Sea Area

ETS&C509 Light Aviation Secondary Surveillance Transponders (LAST) CSETSO/2
ETSe@C512 Portable Gaseous Oxygen Supply (PGOS) CSETSO/3
ETS@C513 Tow Release CSETSO/3

ETS&C505

Airborne Systems for NeRequired Telecommunication Servic CSETSQL3
(in NorrAeronautical Frequency Bands) (ASNRT)

ETS@C515 Aircraft Halocarbon Clean AgertHand Held Fire Extinguishers CSETSO/11

FunctionalETS@quipment using an ETSXC153 authorised IM CSETSQY4
platform or module

ETS@C514

ETS&C516

(*) = this index is prepared on the basis of #tanges proposed bBMPA2017-08 related to regular
update of CETSO
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Date: xx.xx.2017

European

Aviation

Safety

Agency

European Technical Standard Order

Subject: FUNCTIONAETSOEQUIPMENTUSING AN ETSXC153AUTHORISED IMA PLARM OR

MODULE
Applicability

This ETSO standard is applicable to any equipment presented for an ETSO satithotio a
functionaP ETSO standard, where the equipment implements one (or several)
ETS@C153authorised IMA platforrymodules for which the applicant seeks compliance credit
from these ETSOA authorisations to demonstrate compliamitie a functional ETSO.

Note: This ETSO standard is also applicable to any equipfmenthich an applicant iseekingan
ETSO authorisation o& functional ETSO standard whetée applicant performs additional
development on analreadyauthorised ETS@&@C516 Class Openarticle and intends to take
compliance credit from this authorisation to demonstrate complianggh further functional
ETSGtandards

This ETSO provides the requirements whidnctional ETSO equipment using an
ETS@C153authorised IMAplatform or module or integrating further an ETSZC516authorised
articlethat is designed and manufactured aor after the date of this ETSO must meet in order to
be identified with the applicable ETSO marking.

EUROCAE EI24 and RTCA DZ®7 recognise an incremental IMA system approval by introducing
intermediate acceptance steps. ET80153 authorisation is theirt step inthe ETSO IMA
authorisation process. This ETSO standarfg16, is an intermediate step to authoriskinctional
ETSO equipmefftimplementing an ETS@C153authorised IMA platform or IMA modules, whe
the applicant is seeking compliance credibrh these precedinquuthorisatiors to demonstrate

°  functional ETSO standard: any ETSO standard-BTSO describing an aircraft function, currently all standard eXtEpE2C153

and this current 2C516 standard

Y RETSO equipment: is the integrated equipment seeking for this ETSO standard approval, usid@EBJiatform(s)/module(s).

**
*
*

*
*ok
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Date: xx.xx.2017

compliancewith a functional ETSO standard. This ETSO standard defines the requirements and
delta activities that shall be performed for the authorisation of the integratedTFSO equipment.

Note: this ETSGtandard doesiot define theminimum operationalperformancespecifications of
the defined function these are defined by the individudunctional L ETSO standardyith which
the applicantmayelect to comply (refer to CETSCubpart A Section 2.5).

2 - Procedures
2.1 - General

The @plicable procedures are detailed in-€3$SO Subpart A.

2.2 - Specific

2.2.1 - Access to the information of the selected ETSO-2C153 platforms/modules

The applicant is responsiblor establishing the necessary communication channels with the
ETS@C153 holder company.

The applicant shall have access tihe EASE@RCIS8ec e s ¢
platform (for instancethe DDP,us er ' s gui d e/ m2Ch53 Appengdixe Jinstadatidh O
manual , environment al gualification plans/ repol

The applicart erganisationshall establish a communication meansdbtain timely notifications

of design changegpen problem reports (at least the ones impacting the usage of thefptat),

and occurrence repors (including Airworthiness Directives) that affeot relate to the ETSO
2C153 platform/modules.

2.2.2 - Assessment of design changes

The applicant shall perforran impact analysis w ETSE@C153 platform desigevolutionson the
functional ETSO equipment, and shall perform the necessary development life cycle activities that
are impacted by the ETSZC153 changes.

Note: the functional ETSO holder is responsible for assessing the classification of the cteanges
the FETSCequipmentas minor or majoras perPart21.A.611 andfor providingthe necessary
associated justification.

Change management processshall be complianwith AMC 20170 Sction 5.4.

2.2.3 - Assessment and reporting of Open Problem Reports

**
* *
* *
*

*
*ok

An agency of the

The management, analysis and classificatiorodén problem reports shall be performed by the
applicant following the objectives of AMC 200 Section 5.5, for which objective a) of that
section is adapted to the-ETSO context as follows:
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a) The reportig of open problem reports (OPRs) between the different ET28053
platforms/modules and the-ETSO equipment shall be established and assessed by the
FETSO applicant.

3 - Technical Conditions
3.1 — Basic

3.1.1 - Minimum Performance Standard

This section provides theinimum performancestandard requirements for the process of further
development of equipment using an ET-80153authorised platform(s)/module(sjor which a
functional ETSO authorisation (defined as thRETSO equipment¥ soudht.

The process requirements will cover the environmental qualification, the hardware development
assurance, software development assurance and finally the integration of these developed items
into the FETSO equipment to demonstrate compliance for themded function, using the credit

of the authorsed ETS€2C153 platform/modules.

Definition of classes

This ETSO is an incremental step between EAGI®3 and complete IMA systems certified during
an aircraft type certification. Depending on the future evolution of theETSO equipmentwo
classes have been defined:

— ClassOpern
— ClassClosed

Class Open refers tBTSO articl¢hat has been integrated taking into account a future evolution
of the equipment in an IMA context.n&t means that thereare still shared resources available,
that the constraints for future evolution of the equipment are defineohd that the performance
of the remaining resources has been characterised.

Class Closed refers 6TSO articl¢hat have been integrated and where no evolution has been
anticipated (apart from minor changes per 21.A.618nd the performance of the remaining
resourcesis not characterised. All IMAelated activities are considered closetheaning no
additional functionality on the IMA platform/module under the concept of modulavionics is

foreseen
Class Minimum Performance Standard
Open Section 3 of this document and Appendix 1
Closed Section 3 of this document

3.1.1.1 - Use of ‘ETSO-2C153’ authorised platforms/modules

Identification of the ETS@C153 platforms/modulessed

(@) The applicant shall clearly define the ETBT153 platforms/modules used in the design and
the associated ETSZC153 authosation credit that is intended to be used for theBET SO

**
* *
* *
*

*
*ok
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equipment compliance demonstration.

(b) The ETSO approval and the part number including issue/minor revisions of the2ETLSQ
platforms/modulesusedshall be clearly referenced in the certification plan and in the DDP.

(c) Any components/functions included ihé ETS@C153 platforms/modules but unused in
the current FETSO equipment shall be clearly identified.

(d) The applicant shall identify and quantify the usage (used and unused features) of the
ETS@C153 platform resources, includingsage of its health monitoring and fault
management resource

Proper use of the ETSZ 153 platform(s)/module(s)

(e) The applicant shall demonstrate thwoper use ofthe ETSE&@C153 platform(s)/module(s),
including compliancewith the platform integration requirementsiser requirements and
with the requirements forthe correct use ofplatform safetyfeatures In particular the
applicant shall demonstrate that the use, the partitioning, the configuration of the
resources and the installation of the items are performed on the EISTH3
platform/modules in compliance with the ETR@Q153user manual, installation manual or
equivalent data (as documented per ET80153 Appendix 3). Thialso includes the
deactivation of unused ETSXC153 functions/modules.

3.1.1.2 - Equipment/Hardware/Software Development

The ETSQertification plan shall describe the-ETSO equipment anidls structural breakdown

This shall include the use and integration of the ER8@53authorised platform(s)/module(s)
within the FETSO equipment. The-BHSO equipmentertification plan shall introduce the
planning, theorganisation the divisionof tasksand the development, validation, integratioand

verification activitiesconducted on the IMA system, including the tool environmentsed for

those activities

Considerations regarding the content of this certification plangd guidance on IMA certiéation
plans can be found in E224 Chapter4.4.3.

In particular, the ETSEertification plan shall indicate the structure of the life cycle data that will
support the compliance demonstrationith the ETSO requirements.

Non-ETSO functions

Any norETSOfunction embedded in the equipment shall be developed and integrated in
conformance to the requirements of this section, in order to be able to demonstraa¢itrdoes
not interfere with the ETSO functions.

Any norETSO functions embedded in the equiprheshall be clearlyidentified as noRETSO
functionsin the certification plan.

3.1.1.2.1 - Hardware Development

**
* *
*

*
*

*
*ok
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(@) The applicant shall clearly define the additioe@rdware part that will be developed and
integrated with the ETSQC153 platforms/modulethat are used

(b) The dkevelopment ofthe hardware shall be complianwith CSETSQSubpart A 2.3.

3.1.1.2.2 - Software/Application Development

(@) The applicant shall clearly define the software applications that will be developed and
integrated with the ETSQ@C153 platforms/moduleshat are usedand with any possible
additionalhardware.

(b) The dvelopment of software components/hosted applications alh be compliantwith
subpart A 2.2.

(c) The ckvelopment of the hosted applications executing on BTSE@C153 platform shall
comply with the Task 2 objectives defined in-EB/DO297 Table A2 and Chapter 4.3.1,
exceptObjective 4.3.1 d.and with the following adaptation foObjective 4.3.1 g.where
the ED124/D0O297 text is replaced by:

Objective 4.3.1 a.:

BPemonstrate that each application performs its intended function and satigieselated
ETSO standard and subpart A 2eguirementsand the ETSO article requirementsile
properly utilsing the appropriate platform resources and interfacing with other modules
and/or applications Particularly it shall be demonstrated that the hosted application on the
ETS@C153 platfornmodule complies with theuser requirements provided by the ETSO
2C153 provider (sethe CSETSO/ETSPC153 standard Appendix 3).

(d) Any norETSQapplication embedded in the equipment shall be developed in conformance
to the above requirementgb) and(c) in order to be able to demonstrate #i it doesnot
interfere with the ETSO functions.

The associated life cycle data to demonstrate the above requirements shall be produced and
organsed to support the functional ETSO system integration objectives, andhow that the
applicatiors are executing correctly within the platform and module requirements and
limitations.

Even though the objectives fadhe developmentof hosted applications remain applicable, when
relevant, some activities/life cycle data mighé combined with FETSO equipment activities/data
(next section).

**
* *
*

*
*

*
*ok
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3.1.1.2.3 - Equipment Integration Process

There areseverallevels of integrationthat are possible for functional ETSO equipment using
ETS@C153 authorised platforms/modulesf whichsome examples are listed here:

—  The ntegration of software applications om&TSEC153 LRU platform

— The ntegration ofseveralETS@C153 modules to build an integrated LRU equipment and
its software applicationsand

— The ntegration of additionahardware simultaneously with software applicatigriegether
with an ETS@C153platform/module or additional hardware into an ETS@C153rack
platform.

General Objective

a) The applicant shall perfornhe integration of the ETS&@C153 platform(s) ananodules
usedwith any additionalhardware and thehosted software applications. These integration
activities have to be complianwith the ED124/D0O297 Task 3 objectives defined in
ED124/D0O297 Table A and Chapter 4.4.1, except Objective 4.4.1 a.and with the
following adaptation for Objective 4.4.1 d. whetlee ED124/D0-297 text is replaced by:

Objective 4.4.1 d.:
Demonstrate compliance with the applicable functional ETSO standards and related MOPS

Note: Even though theintegration activities hve their own objectives, when relevant, some
activities/data might be combined with some activities/life cycle data of the development
of the hosted applicationsdee Section3.1.1.2.2.

Health Monitoring and fault management

b) The applicant shall describe how the ETEBT153health monitoring andfault management
resources are used and integrated with the other platform/modules/application features,
resulting in thehealth monitoring andfault management of the functional ETSOuggment.

In particular:

Principles and mechanisms shall be defined in order to atlmwonsistent sharing of fault

management data between ETSQC153 module/platform resource and the ETSO

functions.

Recovery mechanisms shall be defined to ensuredtetinuity of the ETSO functions when
needed.

Guidance on health monitoring and fault management can be found iflZZDChapters
3.6.11t03.6.7.

Guidance about health monitoring and fault managementttz¢ platform and application
levelsrespectivelycan dso be found in ER224 Chapters3.1.1b. 5) and 3.1.2d.

Configuration Data / Parameter Data Items

**
* *
*

*
*

*
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c) The giidance of AMC 270 Section 5.2 shall be followed.

Use of tools and tool qualification
d) The giidance of AMC 270 Section 5.3 shall be followed.

3.1.1.2.4 - Safety Assessment

The safety assessment of theER SO shall consider thgossible failures in the ETS@C153
platform/modules usedin the equipment that aredescribed by the platform provider in tlre
failure modes and effectanalysis and the safety assessment of th&€TFSO equipment. If any
assumptions hae been madeat the ETS@C153 platform/modules level, they shall be validated
by the FETSO safety assessment process.

Note: if additional hardwareis added to a ETS@C153 platform/module, it shall also be
considered in thesafety assessment.

3.1.2 - Environmental Standard

The applicant shall demonstrate the complianct the integrated FETSO equipmentvith the
environmental requirements identified in SISO Subpart, paragraph 2.1.

If the applicant intends to reuse evidené®m an earlierdemonstration of compliance achieved

by the ETSQC153 platform/module, an assessment of the achieved performance shall be
performed so as toidentify any gaps between theearlier qualification of the ETSE&@C153
platform/module and the intended ETSO environment, in compliance with treguirementsof
Subpart A Section 2.1. The qualification test plan of the FETSOshall clearly identify any
additional qualification activitiesand anytests that needto be reperformed considering the
integration of severalhardware platforms/modulesand the possible differences between the
intended environmentof the FETSO equipmerdnd the environment for which th&TS&@C153
platform/moduleswere qualified.

The impact of the integration of the different platform/modules and additional
hardwaré software shall be taken into account in the establishment of the qualification test plan.

3.1.3 — Software

See CE&ETSGBubpart Aparagraph 2.2and Section 3.1.1.2.2 of this ETSO standard.

3.1.4 — Airborne Electronic Hardware

See CE&TSO Subpart, paragraph 2.3and Section 3.1.1.2.1 of this ETSO standard.

3.2 - Specific

**r TE.RPRO.000806© European Aviation Safety Agency. All rights reserved908Qcertified.
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Theinstallationmanual shallinclude allthe data necessary for the proper installation and use of
the FETSO equipment.

The installationmanual shall document a meanto ensure the compatibility between the
ETS@C153 modulauthorisationand the FETSQuthorisation

The installation manual shd provide compatibility and mixability information betwedhe IMA
modules, software and hardware components composing the platform and the IMA application.

3.2.1 Failure Condition Classification

See CE&ETSO Subpart, paragraph 2.4.

The failurecondition classificatiorthat isappropriate for the equipment will not be driven by this
ETSO standard, but driven by the intended aircraft function and the minimum classification
indicated in the functional ETSO standard to which the equipment intendsnaply.

4 - Marking
4.1 - General

SeeCSETSO Subpart, paragraph 1.2.

4.2 - Specific

The applicant shall mark thETSO articlevith ETS@C516 associated with the selected class of
the equipment:

— ETS&@C516 Openor
— ETS@&C516 Closed

The applicant shall maintain the original ETSO marking of the BT388 platform and modules
used in the FETSO equipment. When electronic marking was used, this electronic marking shall
remain available, eveafter having developed additional software.

5 - Availability of Referenced Document

**
* *
* *
* *
* ok
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See CE&TSO Subpart, paragraph 3.
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Appendix 1 for Class Open IMA equipment
This appendix is additional is applicable to claper@quipment.

1-Open platform IMA resources

When the 2C514&TSO platform isf class Open, the-ETSO applicant negtb properly charactege and
document the resulting plérm resources and partitioning features for the next user.

Threemain cases of en platforms are distinguished in order to adapt the requirements toitheeeds as

follows:

a) When the applicant wessonly one ETS@C153 platform and doa®ot augmentits resources,

as illustrated below
Shared resources of theBETSO equipment
|
ETSO-2C153-A
then the applicant shall describe the use of the original EZST3 platform with regasto
the ETSC153 Appendix 3 data (such @ user guide) and describe the remaining
resourceswith respect to that Appendix 3 data so that it is cleariethshared resources
remain available for future incremental development by independentuser or aircraft
manufacturer. In particular, the resourcésat are used and allocatedhall be described, and
quantified.
When the FETSO equipment integegmultiple ETSQC153authorised resources without
augmenting the IMA sharing capability, as illustrated below
Shared resources of theETSO equipment
.\
ETSO-2C153-A ETSO-2C153-B
the FETSO applicant shaltharacterse the resulting platform using the individual
charactersation of the ETSE@C153 platform and document thesultingETS@C516 open
platform in compliancevith ETSEC153 Appendix 3.
. * TE.RPRO.0008496 © European Aviation Safety Agency.rights reserved. 1IS@001certified.
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b) When the FETSO equipment augmenthe IMA sharing resources with additional

development bardware andor software), as illustrated below

Developed HW+SW

Sharing resource
v Shared resources of

L the integrated
FETSO equipment

ETSO-2C153-A ETSO-2C153-B

the equipment development shall comply with ET8TL53Appendix 2 andhe related
classes and document the augmented open platform 2C516 in compheitic&ETSE2C153
Appendix 3.

The applicant can use the Appendix 3 ERED53 data of the ETSX® 153 platform/modules
that areusedand augment or amend them to elaborate the 2Cxx Open platiggen data, in
compliance with ETS@C153 Appendix 3.

2-Continuous Health Monitoring capability

As a user of an ET®R@153 platform/modules, the-ETSO applicant shoufhy particular attentian to

ensuringthat there isa continuoushealth monitoring capability. Healtmonitoring features provided ian

‘ e rclassplatform shall be continuously maintained and characdti throughout the integration
processand thehealth monitoring capabilityshall bemade available foany potential further incremental
development.

* X
* *
* *
*

*
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1. Introduction

1.1. Purpose

Thisacceptablemeans ofcompliance (AMC) provides a means that can be used to demonstrate that the
safety aspects ohtegrated modular avionics (IMA) systems and equipment comply with the airworthiness
requirements when such systems are integrated in a product, a part or armapplsubmitted to EASA.

Compliance with this AMC is not mandatory and hence an applicant may elect to use alternative means of
compliance. However, those alternative means of compliance must meet the relevant certification
specifications, ensure an equieal level of safety and baccepted by EASA on a product basis.

1.2. Scope and applicability

The guidance contained in this AMC applies to any TC or STC applicants seeking approval from EASA for IMA
systems installed in aircraft or rotorcraft.

IMA is a sharedet of flexible, reusable and interoperable hardware and software resources that, when
integrated, form a system that provides computing resources and services to hosted applications performing
aircraft functions [EEL24].

An IMA architecture may integrateeveral aircraft functions on the same platform. Those functions are
provided by several hosted applications that have historically been contained in functionally and physically
separated ‘boxes’ or LRUs.

This AMC addresses certification consideratiomdNA systems, and should apply when:

— Hosted applications* on the same platform are designed, verified and integrated independently (at
application level**) from each other, and

— The platform/modules provide shared resources (typically designed, verifiedl iategrated
independentlyfrom the hosted applications)

OR
— A process for obtaining incremental certification*** credit is anticipated or applied.

[ A single application hosted on an independently developed platf@mmonsideredto be a
traditional federated architecture and thus not subject to this AMC. However, if additional
application(s)that is (are) independently developesd (are) hosted on the same platform at
later stage (e.g. throughmajor change), this AMGhouldbe applied.

**  Software integration/verification activities are not performed on the whole set of integrated
software as in a federated architecture.

***  Credit for incremental certification in an IMA context as detaileSeiction4.

An applicant may choode apply this AMC for a system which would not fulfil the conditions ablovthat
case, early discussions should take place between the applicant and EASA in order to confirm whether this
AMCshouldbe followed or not.

1.3. Document overview

This document:

a) provides an overview and backgroumdaformation on IMA systems and concerns related to their
certification Gection 2),

b) presents the EASA policy for IMA certification by recognising the use of EUROCAE docutr#ht ED
Integrated Modular Avionics (IMA)evelopment Guidance and Certification Considerati@ss an
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acceptable measiof compliance for the development and certification of IMA systems. It also clarifies
and amends the intent, scope, and use of that documangction 3),

c) introduces the increrantal certification approach, and introduces the link to ETSO authorisations (
Section 4),

d) complements EE124 with additional considerations on dedicated topics, suchyagrsecurity, open
problem reports OQPR} and configuration filesiq Section 5).

1.4. Documents to be used with this AMC

This AMC should be used together with the following documents. The applicable version of the documents
for a given project will be established in the certification basis or in the applicable CRIs.

Reference Title
ED124/DG297 Integr_ated Modular Avionics (IMA) Development Guidance and Certification
Considerations
*ED-79/ARP4754 Certification Considerations for HigHiytegrated or Complex Aircraft Systems
ED79A/ARPA4754A Guidelines for Development of Ciilrcraft and Systems
ED12()/DO178() Software Considerations in Airborne Systems and Equipment Certification
ED80/DO-254 Design Assurance Guidance for Airborne Electronic Hardware
Guidelines and Methods for Conducting the Safety Assessmeoe$s on
ARP4761() : :
Airborne Systems and Equipment
ED14()/DO160() Environmental Conditions And Test Procedures For Airborne Equipment
ED215/D0O330 Software Tool Qualification Considerations

*  ED79A should be used, unless-#®is the applicable document ihe given project.

1.5. Referenced Material

1.5.1. Certification Specifications and AMC

Reference Title
CSXX.1301 Function and installation
CSXX.1302 Installed systems and equipment for use by the flight crew
CSXX.1309 Equipment, systems and installations
AC23.13091() System safety analysis and assessment for Part 23 airplanes
AMC 25.1309 System Design and Analysis
AC 27.1309 Equipment, systems and installations
AC 29.1309 Equipment, systems and installations
CSXX.1322 Flight Crew Alerting
CSE 50 Engine Control System
AMC E 50 Engine Control System
AMC 2063 Certification of Engines Equipped with Electronic Engine Control Systems
AMC 20115() Software Considerations for Certification of Airborne Systems and Equipment
ETS@C153 IntegratedModular Avionics (IMA) Platform and Modules
ETS@C516 FunctionalETSO Equipment using authorised EZS063 IMA Platform or Module

The applicable version of the documents for a given project will be established in the certification basis or in
the applcable CRIs.
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1.5.2. Referenced documents

Reference Title
ARINC 653 Avionics Application Software Standard Interface
ED94C Supporting Information for EID2C and Ef209A

1.6. Definitions and Abbreviations

1.6.1. Definitions

Definition Meaning

Aircraft Function | A capabilityof the aircraft that is provided by the hardware and software of
systems on the aircraft. [ELR4]

Application Software and/or applicatioispecific hardware with a defined set of interfaces th
when integrated with a platform(s), performsfanction. [EB124]

Cabinet Result of the integration of hardware modules mounted within one rg
[ETS@@C153]

Compliance Evidence that a set of objectives related to certification requirements has

credit reached for a component or a set of compoitgn

Qredit can be full or partial, meaning that, in case of partial credit, some objed
allocated to the component were not yet satisfied and should be complete
another stage.

Component A selfcontained hardware part, software part, database, ombination thereof that
is configuration controlled. A component does not provide an aircraft functior
itself. [ED124 Chapter2.1.1]

Core Software | The operating system and support software that manage resources to provig
environment in whichapplications can execute. Core software is a neces
component of a platform and is typically comprised of one or more modules (sud
for example, libraries, drivers, kernel, ddtading, boot, etc.) [E24]

Federated Aircraft equipment arcitecture consisting of primarily line replaceable units tf

system perform a specific function, connected by dedicated interfaces or aircraft system
buses. [EEL24]

IMA System Consists of (an) IMA platform(s) and a defined set of hosted applical
[ETS@C153]

Incremental The incremental certification process is the process by which EASA agrees t(

certification compliance credit to IMA modules/platforms or hosted applications consids

independently, based on activities performed at intermedisteps.

Intermixability The capability to intermix software and/or hardware of different versions ang
modification standards [ED24]

Interoperability | The capability of several modules to operate together to accomplish a specific g
function.[ED-124]

Module A component or collection of components that may be accepted by themselves
the context of an IMA system. A module may also comprise other modules. A m
may be software, hardware, or a combination of hardware and software, W
provides resources to the IMgystemhosted applications. [ED24]
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Definition Meaning
Module / The action of setting some adjustable characteristics of the module/platform in ¢
platform to adapt it to the user context.
configuration By extension, the result of this actio
NOTE: A configuration table is one way but not the only way to configure a mqg
platform.
Partitioning and | Partitioning is‘An architectural technique to provide the necessary separation
Robust independence of functions or applicatis to ensure that only intended couplir
Partitioning occurs' [ED124]

Robust partitioning is a means for assuring the intended isolation in all circumst
(including hardware failures, hardware and software design errors, or anom
behaviour) of aircraft functions and hosted applications using shared resources
objective of robust partitioning is to provide a level of functional isolation
independencesquivalentto that of a federated system implementation.

Platform A module or group of modules, including core software, tim@nages resources in
manner sufficient to support at least one application. {EB]
Resource Any object (processor, memory, software, data, etc.) or component used

processorMA platform core softwareor application. A resource may be shared
multiple applications or dedicated to a specific application. A resource may be ph
(a hardware device) or logical (a piece of information)-128)

Support software| Embedded software necessary as a complement to the operating system to pi
gereral services such as contributing to the intended function of resources shq
handling hardware, drivers, software loading, health monitoring, boot strap,
[ETS&C153]

Usage Domain | The usage domain of an IMA module is defined as an exhaustivef k®nditions

(such as configuration settings, usage rulet) to be respected by the user(s)

ensure that the IMA module continues to meet its characteristics. Compliance

the usage domain ensures that:

— the module is compliant with its functi@ah performance, safety an
environmental requirements specified for all implemented intended functions

— the module characteristics documented in tliser guide remainat the levels
guaranteed bythe manufacturer.

— the module remains compliant with the applicable airworthiness requiremg
(including continuing airworthiness aspects).

[Adapted from ETS@C153, without reference to the ETSO Minimum Performa

Standard]

1.6.2. Abbreviations

Abbreviation Meaning
AEH airborneelectronic hardware
AMC acceptable means of compliance
APEX application programming interface called application executive afApRENG53
API application programming interface
ATA air transport associationf America
CRI certification review item
CS certification specification
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Abbreviation Meaning
EASA European aviation safety agency

ETSO European technical standard order

ETSOA European technical standard order authorisation
FETSO functionalETSO

HW hardware

IDAL item development assurance level

I/O input/output

IMA integrated modular avionics

LRU line replaceable unit

MMEL master minimum equipment list

OPR open problem report

RSC reusable software component

SOl stage of involvement

STC supplemental type certificate

SW software

TC type certificate

TQL tool qualification level

TSO technical standard order

TSOA technical standard ordesuthorisation

2. Background-

The use of IMA has rapidly expanded in the last two decades and is expected to progress even more in the
future in all typesof products, parts and appliances. Additional guidance is hence needed to address specific
aspects at the application, component, platform, system, and aircraft levels.

2.1. IMA Overview

A representation of an IMA architecture is illustrated in Figure 1:

— Appliations implementing several aircraft functions are hosted on the same platform. Several
applications (e.g. Applicatieri.1 & 1.2) may contribute to the same aircraft function.

—  The platform consists of:
q ahardware layer offering resources shared by the applicatians

1 a software layer, sealled* mdleware, including theoperating system, health monitoring,
various kinds of services and hardware drivexsrd software [ED124] andsupport software
[ETSE@C153]).

—  Through themiddleware, theplatform mainly:
1 provides services to the software applications
1 manages the interfaces between software applications
q manages the internal/external resources shared between software applicatols
1

ensures isaltion between applications
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Externalinputs/ outputs (/Os) may encompass a wide scope of interfaces such as discrete data, various
data buses or analog signals.

The software applications and the platform may be independently provided by different stalkeesold
(i.e. different system suppliers, or entities pertaining to the same company/group).

o
|

c
.2
-+

]
2
=

aQ
<

Application

Figure 1 —lllustration of an IMA architecture

Figure 2 shows a functional projection of an IMA architecture at aircraft level:
Eachaircraft function may have its own set of LRUs connected topia¢form (which provides/gets
the data to/from the application).
—  The &t of /O may cover &rge rangef items, such as:
i Input Items:data fromsensors, control panels, data received from othpplications/systems.

i Output Iterrs: data toactuators, displaysanddata transmitted to other applications/systems.

Applicat
ion
2

Applicat Output
ion Items
n

N J
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Figure 2 — Functional projection of an IMA architecture at aircraft level

A simplified view of an IMA architecture is illustrated iruFég3.

2.2.

Extraction
Retraction,

-—

Figure 3 —lllustration of an IMA architecture

IMA system breakdown into aircraft systems (ATA Chapters)

The organisationof an IMA system intoaircraft systems (e.g. ATA&hapters) provides structure to a
certification project ando the methods used to establish the showing of compliance. This breakdown may
depend on this list isnot exhaustive):

2.3.

the aircraftand systems architecture
the industrial organisation and woharing
the applicant development methagl and/or

the aircraftmaintenane principles and procedures (closely linked to XMAchaptering).

IMA Certification Concerns

From a certification viewpoint, the use of an IMA architecture raises the following concerns:

**
* *
* *
* *
* oy *

failures or faults of the IMA platforms (including hosted applica)oor LRUs connected to the
communication network and the associated interfaces may cause the malfunction, loss or partial loss
of more than one function

the potential for some failures to propagate and create multiple failure conditions
the lack of degn independence among common hardware resources

susceptibility to common mode failures, faults or design errors, within several identical modules or
within the communication network

a lack of assurance that the system will behave as intended once all the hosted applications are
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integrated onto the platform/modules, when software and electronic hardware items have been
independently developed and verified

— inappropriate resourcenanagement leading to potential access conflicts and lack of determinism or
unexpected system behawuig and

— improper isolation mechanisms or configuration not ensuring correct partitioning between functions.

3. Policy for IMA system certification

This sectin provides guidance to be used ftre certification of an IMA system. Consideringhe IMA
architecture, industriabrganisationand theexperiencan IMA system developmemtf the applicant several
approaches are considered:

—  Use ofthe ED124 standard
—  Use of previous recognged IMA certification processes

— Use ofanalternative means of compliance

3.1. Use of ED-124

3.1.1. Recognition of ED-124

EUROCAE document-EPA on Integrated Modular Avionics (IMA) Development Guidance and Certification
Considerations, puldhed in July 2007 (equivalent to the RTCA documer2®X) provides guidance for the
development and certification of IMA systems.

The e of ERL24 is acceptable to EASA to support the certification of IMA systems ligmsed in
conjunction with theadditional considerations described in this AMC.

3.1.2. Scope of this AMC with respect to ED-124

ED124 encompasses various aspects and some concepts which are not compatible with the EASA system or
which areconsideredo be out of scope of this AMC:

— Itis notthe intent of this AMC to cover the development processes for aircraft functions, even if they
areimplemented by applicationBosted in anMA system.

— It is not the intent of this AMC to cover operational aspectsnoéster minimum equipment lists
(MMELs) (ED124 Chapter 3.9), considerations for continued airworthiness {Ex Chapter 6) or the
safety assessment process (HR4 Chapter5.1).

— Regarding the incremental certification process presented H1ED

q The'‘letter of acceptanceconcept is not feasible in the EASA context. The certification given by
EASA is limited to only a specific aircraft type certification (TC), or to a subsequent aircraft level
certification of a systenthangeor in the frame of asupplementaltype certificate (STC), or
granted through an ETSO Authorisation.

q The alternate concept akusablesoftware component (RSC) acceptance as described D
Chapter 4, Table 4, with reference to FAA AC-288, is not feasible in the EASA context as it
makes use of aeptance letters for software parts
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3.1.3. Clarification and use of ED-124

ED124 defines a completend-to-end framework anda set of objectives to support the certification of IMA
systems, i.e. from the development ebftware/airborne electronic hardware (SW/AEH) items taircraft
integration.

As it covers the complete development and certification of IMA systemsl2BDmay contain some
objectives, activities and life cycle data similar to#that apply to a federated architecture, amghichmay
not be IMAspecific. Additionallysome considerations in ED24 may overlap omay be considered to be
addressed by other applicable guidance documents (e.f 8D

The wayin whichED124 was written, e.doy allocating objectives, activities and lifgcle data to the various
'tasks, should therefore not be interpreted:

— as imposing a unique scheme in terms tbe project organisation sequencing of activities and
expected life cycle data required to meet the objectivas

— as requestinghe duplication of activities or lifeycle data.

The following sectionfurther explain the flexibility which is inherent in the HR4 approach andvhich is
fully recognised by EASA.

3.1.3.1. The ED-124 task framework

ED124 structures the IMA development activitidsy tasks and objectives to be achieved at the
AEH/SWihodule item level. This framework also suggestdefinition of roles and responsibilities of the
different stakeholders involved in the IMA system development (e.g. application supplier, IMA system
Integrator).

Figure 4 illustrates a mapping between the architecture of an IMA system and Tasks 1 to¥df ED

Applicat
ion

Task 2

Applicat
ion
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Figire 4 — Breakdown of an IMA system and mapping te122 tasks

Among the considerations detailed in the-EP4 tasks, the key IM#pecificities are:

— Task 1:the need to develop resources/services to be shared by applicationstrenéddequate
associated mechanisms (partitioning, health monitoyirggc), and the need to document these
resources, services and mechanisms for the péform users

— Task 2:the need tocharacterse the applicatiors in terms oftheir resource usage and execution
constraints, and the need to verify that the applicatizadisfy the usage domain of th@atform ;

—  Task 3the need to verify that the wholset of applicatios complies with the platform usage domain

—  Task 4has little specificity in comparison with ndMA systems.

3.1.3.2. Relationship with other guidelines

In order to maximise the credit taken from other standards and existing processes, twdcagdif
approaches based othe ED124 tasks and objectives are considered eligible to support an IMA system
certification:

(@) IMA system perspectivday considering the application of EIR24 as a complete and consistent set of
objectives.

(b) Aircraft perspective:.where the IMA system certification and its specificities are addressed within the
global framework of the aircraft certification anitk related processes. This means that-EI3
considerations/objectives may be covered by othecraftsystan processes and activities.

As EBr9 provides guidance and acceptable means of compliance for the development of systeit®s, ED
processes may be used to cover-EB objectives and activities. However, the use of/BDvill not ensure
exhaustive coveragefdhe ED124 objectives. Consequently, the IMAecific objectives and activities of
ED124 will remain to be addressed separately from the7®bbjectives.

These two approaches are suitalecausehey would ensure the completeness of the activitiesaging
an IMA system certification.
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\

Tasks 1&2

Figuire 5 —Links between ED24 tasks and other guidelines
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3.1.3.3. Tailoring of ED-124 tasks

A task framework is proposed by P4, but it is not the purpose of this AMC-200 to enforce thiglivision
of tasks Theallocationof the ED124 objectives to the ED24 taskscan be tailored by the applicant. For
instance,

— Some Task 3 objectives may be already anticipatedi accomplishedluring Task 2or they may be
deferred to Task 4.

— EDI124Mapter3.1.3d.2) may be interpreted as requesting that IMA integratiamouldbe performed
with the full set of applications. However, the applicant may integrate and verify applications
independently on the IMA platform, taking into account the platform properties (e.g. robust
partitioning and resource management).

When the applicant intends to develop an IMA system and the supported aircraft funttyoadoring the
ED124 tasks ory following anotherframework the applicant shouldietail: the division of tasks,the
objectives of eaclwork package and the associated activities.

The applicant should describe how tindrk packageobjectives are mapped tthe ED124 objectives in
order to ensure that the objectives of ER24 are met within the alternativéramework presented by the
applicant.The ED124 life cycle data can balsoadapted to thedivisionof tasksand work packages defined
by the applicant.

Moreover, EB124 Task 4 may have few IMA specificities compared to a federated architedtuee.
achievement ofTask 4 to support compliance demonstration in the frame of this AMC could be deemed out
of the scope of this AMC, providéaat:

— Theaircraftintegration activity is covered through other guidance arsdrelated applicant processes
(to be clarified in thesertification plan).

— Task 3 is complete: meaning that no objectives, activities, or life cycle data are deferred or covered by
Task 4.

Another areawhere tailoring can beerformedis requirement validation. ED24 Chapter 5.3a. considers

that each level of requirements within the hierarchy should be validated prior to validating the next lower
level. A strict interpretation of this statement would not alldiie develogment of a platform based orthe
assumptions for the intendedise without consideration of the final aircraft functions (as suggested in
Chapter4.2.1b). Also, it would imply a tedown approach from the aircraft functions to the level of
hardware andhe core/support software, which may not be relevant. A botteap approach is also feasible,

which involvesensuringt hat t he pl atform usage rules and constr
(Chapter4.2.12¢.) are fulfilled, andhat theysatisfy the IMA system requirements.

3.1.4. Use of alternative means of compliance

If an applicant elects to comply withn alternative means of complianceonsistency witithe ED124
acceptance objectivedr Annex A tables [AR6] (IMAmodule/platform developmentprocessobjectives)
should be demonstrated.

Early coordination witleASAhould be ensured.

3.2. Use of previously recognised means of compliance

Applicants who did not use this AMC in their past IMA certificationsvdmulsuccessfully used other means
of compliance thatvere:

— discussed in specifeRI(S)
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—  previously recognised as equivalentthee ED124 objectivesand
—  previously accepted bigASAor covering IMA certification concerns,

mayusethe same means of compliance for their certification projecovided thatthe IMA system is similar
to the previously certified one (i.ewith a similar architecture,the same design conceptshe same
development processindthe same certification approach).

Early coordination withEASAto confirm the use oft h e a p p freviaudynrécbgmisedmeans of
compliance should be ensured.

3.3. Role of the certification plan

ED124 objectives can be mdty using various industrial mappings, based on the sharing of roles, activities
and life cycle data. The strategglected for showing @ampliance with this AMC should be defined by the
applicant in their certification plans.

An IMA system certification plan should introduce the planning, therganisation the work share work
packagesand the development, validation, integratioand verification activities ofthe IMA system.

Considerations regarding the content of an IMA certification plan can be found-I2&£0Ohapter4.4.3. The
certification plan should particularly emphasibe following topics:

— The scope covered by the IMA systeertification plan and its relationship with other certification
plans, including the certification plans of the aircraft functions hosted (totally or partially) on the IMA
system.

—  The strategy proposed by the applicant to show compliance with this ikbM@ing:
q the certification approackelected (segaragraph3);

q the relationship and credit potentially taken from other standards or processes to satisfy the
objectives of EEF124;

q the nature and extent of credit claimed from previously approved components (.i.e. having
obtained an ETSO Authorisation) or from activities performed on components reused from
previous certification projects (sqmaragraph);

q the identification of modules, patforms and applications for which full or partial incremental
compliance credit is sought.

— The industrial organisation supporting the IMA system development and certification, inclinding
roles responsibilitiesand workshare between the stakeholdersjth, in particular:

q the sharingof activities related to aircraft functions hosted on the IMA platform and the IMA
system integration activities

when applicablethe tailoring and scope of the EI?4 tasks; or ED24 lifecycle data

the work package allocated to each IMA stakeholder, including the design, validation,
verification and integration activities, including environmental qualification undegir
responsibility and the credit claimed for the incremental certification

—  The activities fanned for the integration of the IMA system and its installation on an aircraft with an
emphasison:

1 the establishment of full or partial incremental credit gained from the integration, validation and
verification activities conducted at each stage of tdevelopment, with their associated
transition criteria. If a future step cannot be planned by a stakeholder, who for instance would
only perform the development of a function, the interface to future steps and the assumptions
made, (e.g. on resources ugateed to be identified
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q The credit expected from the characteristics of the IMA platform to independently verify aircraft
functions allocated or partially allocated to the IMA system

The activities to be completed for the installation of an ERED53 o2C516equipment

The rationale for not performing some ground or flight tests when the IMA system is installed on
the aircratft.

— A description of the development and verification environments, with emphasitheriools used to
generate data or automate the activities and the rationaletfee qualificationor non-qualification of
the tools.

4, Incremental Certification Process

As indicated irfection 3.2.1, the concepts of ‘eetter of acceptanceor of areusablesoftware component
(RSC) are not compatible with the EASA system.

Furthermore,within the EASA systeltimere is currently no means to benefit from the certification credit
granted within a TC or an STC in the frame of another product certificattwmalF canpliance credit can
only be claimed from an ETSO authorisation.

However the lack of aTSQauthorisation(TSOA\, a letter of acceptance etc. does not prevent an applicant
from incrementally building confidence and showing the compliance of IMA compordiniag the
development flow (as per the EI24 task framework), nadoes itprevent the reuse of previous certification
artefacts and activities for a new showing of compliance.

The incremental certification process is the process to certify a produettarh EASA agrees to grant some
credit to a component/module, application or system, before that module, application or system is
configured, integrated and certified as part of the final product. The incremental certification process applies
to the following approaches:

(@) Incremental component qualification: credit is taken from activities performed during various steps of
the development process in order to reduce the effort during a subsequent phase (e.g. verification
activities). This qualification is nmdy buit up using theincremental verification approach.

(b) Reuse: credit is taken from activities performed on components (modules, platforms, applications)
reused from other projects. This approach encompasses the components reused from a previously
approved TC or from legacy IMA systems.

(c) Compliance credit: formal credit is claimed fromERSOA

In all cases, the applicant should evaluate and substantiate the suitability and level of the credit &aulyht.
coordination with EASA should be ensured.

Note: An ETSOA is not a mandatory step in the certification of an IMA system.
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Approach

Responsibility*

Applicant activities

Evidence supporting the credit

Incremental component
qualification
Seeparagraph4.1

Full responsibility underthep p | i can't

Full compliance demonstration is expected
from the applicant.

Software anchardware final review (SOI#4)

Complementary accomplishment summaries
for any oljectives not covered by the softwarg
and hardware activities.

Reuse from previous TC
Seeparagraph4.2

Full responsibility underthep p | i can't

Compliance demonstration may be tailored
depending on the agreement with EASA**,
Note: showing of compliance for the IMA
components may be reduced (e.g. saftware
development and verification reviews
(SOI#2&3) as part of Task 2).

Previous set of evidence.
Software anchardware final review (SOI#4), i
the component has been modified.

Complenentary accomplishment summaries
for any objectives not covered by the previou
activities.

Complianceeredit
Seeparagraph4.3

Shared betweerhe:
— ETSO holder for the scope covered by |
ETSOA (e.g. module/platform).
— applicantfor the completion of integration
and/or installation activities.

Compliance demonstration is reduced
according to the certification credit claimed
from the ETSOA.

ETSOA

*  Applicant stands for thepplicant developing and/or installing the IMA system.

** Discussions held on a calsg-case basis based on the information provided through the certification plan.

Whatever the approackelected for the recognition of credit and the level of credit granted, the applicant remains responsible for ensuringsiraviog
that each component is integrated and installed consistently with its function, interfaces, usage domain and limitations.
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4.1. Incremental component qualification

One main characteristic of IMA systems and thelE2B task framework ishiat theyintroduce a high level of
independence in the design and verification activities:

—  between the functional (application) level and the resource (module/platform) level, i.e. resource axis
independence,

—  between different applications (except for possible dtional interactiors between applications), i.e.
application axis independence.

This characteristic drives a modular approach and it can be exploited for an incremental certification approach.
Chapter2.2 e. of EF124 introduces the concept 66omposability, where the integration of a new application

does not invalidate any of the verified requirements of an already integrated application. Some clarification is
needed here, which is that whdiMA equipmenthas‘composability, it meansthat it is possiblgo take credit

from the robust partitioningegardingtwo aspects:

— during the development of the application itself, credit may be taken from module/platform design
activities,

— during the verification activities, credit may be taken from th&egration of the application and from
the lack of impact on other already verified and installed applications.

The ahievement and acceptance of a set of activities could be supported by a formal review directly
performed by EASA or by tlapplicant underDOA. Theapplicant should define their criteria and evidence to
demonstrate the achievement of a task for a given IMA component (e.g. the completion of Task 2 for a
software application).

For instance, a final software and hardware review (SOI#4) on thepaoents of a module and the
acceptance of the correspondingpftware and hardware accomplishmentsummaries could support the
completion of EEL24 Task 1.

4.2. Reuse of components

The applicant remains fully responsible for the contents of @ssociateddata, which have to be assessed
through the applicant’s activities wunder DOA as
project.

4.2.1. Re-use from a legacy IMA system

If some changes are necessary, a change impact analysis should be perforidedtify the scope of the
changes and the necessary activities to bemgaged in order to cover the changes.

4.2.2. Re-use from a previous ED-124 project

The management of reused components is addressed through?BDask 6 (ED24 Chapter4.7). If changes
are intended, they should be managed throughE12 Task 5 (ED24 Chapter4.6).

Note: To facilitate the reuse of a component,-EP% recommends developers to anticipate thratiseduring
the initial development through dedicated objectsénhat are part of Tasks 1 & 2 (etlge module acceptance
plan providing the datéisted inChapter4.2.3h).

4.3. Compliance credit

In the frame of this AMQormal certification credit is offered from an ETSOA granted to:

—  Platform(s)/module(s)ETS€C153,

—  Application(s) coupled with an ET20153 module/platform: ETSZLC516.

*hx TE.RPRO.0008496 © European Aviation Safety Agency.rights reserved. 1IS@001certified.

*

3 Proprietary document. Copies are not controlled. Confirm revision status through the EASA imtanst. Page400f 50

*
*

*
* ok

An agency of the European Union



European Aviation Safety Agency NPA2017-11
3. Proposed amendment

4.3.1. Use of an ETSO-2C153 Authorisation

An ETSQC153 can be granted toplatform(s)/module(s)n order to facilitate its use in an IMA system. As per
ETS@C153paragraph3.2.2.1, the IMA module or platform should meet the-EB Task 1 objectives.
Compliance credit could be hence claimed by an applicant for the showing of compliance w4 HBsk 1,
provided theplatform(s)/module(shadobtained beforehand an ETSXC 13 authorisation.

Nevertheless, the ETSOA does hytitselfensure that theplatform(s)/module(s)s/are technically adequate
to be integrated into the IMA system. The applicant remains responsible for all the activiteesue the
proper integration othe ETS@C153 platform(s)/module(shto the IMA system, anthe applicantshould:

— substantiate the compliance credhat they claimand define the complementary certification activities
basedonthe data provided (e.giser/installationmanuals).

— demonstrate the correct use of the platform(s)/module(scluding compliance:

1 with the platform/module integration requirements/user requirements, and the IMA system and
safety requirements

1 of the use, the partitioning, the health monitoring, the configuration of the resources and the
installation of the items with thelatform/module usermanual,installationmanual or equivalent
data (as documented per ET20153 Appendix 3). Thidso includesthe deactivation ofany
unused functions/modules.

This section only addressthe use of EASA ET-80153, andts use cannot be extended toany other
authority TSO standasdon IMA platforns and modules that are not equivalent in their technical
requirements.

4.3.2. Use of a Functional ETSO-2C516 Authorisation

Througha functional ETSQC516 (FETSQ)an authorisation can be granted tgplication(s) coupled with an
ETSE&C153 module/platform. As p&TSEC516, compliance with the EI24 Task 2 & 3 objectives has to be
demonstrated. Compliance credit colé@ncebe claimed by an applicant for the showing of compliance with
ED124 Tasks 2 & 3, providéldat the FETSE@C516 authorisatiohad beenobtained beforehand.

Nevertheless, the functional ETSOA does lnptitself ensure that theplatform(s)/module(s)is technically
adequate to be integrated into the IMA system. The applicant remains responsible for all the activities
ensue the proper integation of the application(s)/module(s)/platform(s) into the IMA system, dhdy
should:

— substantiate the compliance credihat they claim and define the complementary certification
activities.

— completethe demonstrationthat the function covered by the-ETS@omplieswith the IMA system and
safety requirements.

If the FETSO i the ‘Openri Aassand the applicant intends to perform incremental development on the
ETSOA article (e.g. to add an applicatitm,consideration®f this AMC appito the new and affected items.

The applicant should ensure the integrity and continuity of the system configuration, and in particular should
show that the resource allocation, partitioning, and health monitoring are not impaired by ithended
changes to the ETSOA article.
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5. Additional recommendations for IMA system certification

5.1. Fault management and human factors

ED124 Chapter 3.6.5 deals with the annunciation of failures to the crew=X3S1322 and the associated AMC
address flight crew alerting systemend warning, caution,or advisory lights. In any case where an
inconsistencys identifiedbetween the text in EEL124 and thetext in CSXX.1322 and the associated AMC, the
text in C&XX.1322 and the associated AMC should prevail.

Similarly, for any inconsistency between the text in212 Chapter3.10 dealing with human factors and the
text in CSXX.1302 and associated AMC, teet in CSXX.1302 and the associated AMC should prevail.

5.2. Configuration data/parameter data items

Guidance on IMA configuration data is provided irl2B Chapter3.7.1.1 at the IMA system level and 3.7.1.2

at the application level. These data items a@vadays described as grameterdata items in ED12C and
should be treated in the same way as other elements of the software. Depending on how a parameter data
item is to be used in the IMA system or application, it needs to be defined, managed and déedratthe
appropriate level (platform, module, application) and comply withthe EB12C* guidance, including the
process to ensure intermixabilitand compatibility during the posEC period as indicated in HR4. In
particular, any parameter data item should be assigned the same software level as the component using it.

5.3. Use of tools and the need for qualification

IMA system development may be supported by the use of tools in order to eliminate, reduce, or automate the
activities associated witthe ED124 objectives. If a tool could introduce an error or could fail to detect an
error, and there are nather alternaive mearsto detect the issue, qualificatioof the toolis needed.

For instance, a tool may be used to generate and/or verify IMA configuration data and may produce an
erroneous configuratiomhat isnot necessarily easily detectable at a subsequerggrdation/verificationstep.

The objectives of tool qualification are:
— to ensure an equivalent level of confidence to the ranriomated process/activities,
— to demonstrate that the tool complies, an$ qualification is commensurate, with the intended use.

Adequate guidance for tool qualification is provided inAI5, Software Tool Qualification Consideratipaad
should be followed when a tool is intended to be qualified to support the IMA system development.

The following criteria should be used to deténe the appropriateool qualificationlevel (TQL), according to
its intended use:

(@) Impact of the Tool:

(1) Criteria T atool whose output is part of the IMA system and thus could insert an error.

(2) Criteria 2 atool that automates verification process{eand thus could fail to detect an error,
and whose output is used to justify the elimination or reduction of:

— verification process(es) other than that automated by the tool, or
— development process(es) that could have an impact on the IMA system.

(3) Criteria 3 atool that, within the scope of its intended use, could fail to detect an error.

' In this particular case, guidance can only be found il ED. Nevertheless, these of EBL2C in this particular case does not imply the introduction

of ED12C into the certification basis.
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(b) IDAL of the IMA component supported by the tool:

Criteria
IDAL 1 2 3
A TQLEL TQL4 TQLS
B TQL2 TQL4 TQL5
C TQL3 TQLS5 TQL5
D TQL4 TQLS5 TQL5

5.4. Change Management

This section deals not only with changes to componémé$ were previously acceptedhrough a TC, STC or
ETSOA, but also with changes during the development as soon as components are delivered for use in
subsequent stage of the proceasd a formal baseline is established for these components.

The main objectives of the change management process are to conduct and docunckahgeimpact
analysis and to réntegrate the changed component into the IMA system, performing all the necgessar
verification, validation, and integration activities (including regression analysis and testing).

(@) Since there are various levels of development and integration in an IMA system, and potentially various
stakeholders (the module/platform developer, applican developer, IMA system integrator, aircraft
designer), agreements between stakeholders on the way to communicate changes and to perform
impact analyses at each level should be established.

(b) A dange impact analysis should consider the possible impadis reported at each relevant level:
— Changes at the resource allocation level
— Changes at the module/platform leyel
— Changes at the application level.

(c) Impacts on incremental compliance credit (if applicable) also need to be considered.

(d) The changes shoulde documented in the appropriate life cycle data, includihg trace data,
configuration indexes and accomplishment summaries.

5.5. Management of open problem reports

IMA systems contain multiple applications hosted on the same IMA module/platform, therafgreopen
problem report related to a module/platform or application, collected at any level, could affect one or several
aircraft functions in a direct or indirect manner.

(@ The reporting of open problem reports (OPRs) between the different IMA stakehadtiendd be
established.

(b) The applicant should propertyrganisethe management of open problem reports, focusing on:

— the initial evaluation of each open problem report by the module developer, precisely describing
the effect of the OPR on resource yse

— the evaluation of each open problem report for its possible impacts on any aircraft function that
uses the affected resource, using a harmonised classificatior scale

— the evaluation of the cumulated effect of each open problem report on all affected aircraft
functions

— the assessment in the context of the targeted aircraft operational environment

—  potential workarounds at the application, system or aircraft levels. In suctscieefficiency of
a workaround should be substantiated and the successful (i.epleienand correct) deployment
of the workaround should be ensurgd
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— justification for acceptancd the problem remains unresolved tte time of certification.
The applicant should ensure the completeness of the problem report assessment.
The applicant shdd document this problem report assessment for EASA.

NOTE A classification scheme should be established in order to assess the OPRs at each level. In order t
facilitate the assessment and the communication between stakeholders, the use of a hsgthdassification

scale is recommended (sefor example the classification provided in discussion paper DP#9 e94&D
Supporting Information for ED2C and ER09A.

5.6. Cybersecurity

Although there is no specific IMA objective regarding cybersecurity, applicants should cdahsigetential
threats and vulnerabilities of their systems.

However,the security aspects described in -#R4 Chapter 5.1.5.8 are not adequate and should be laeged
by the applicableybesecurity standards.

5.7. Environmental qualification

The scope of this section is to provide environmental qualification guidance complementary-184ED
Chapter5.2.6 for theenvironmentalqualification of an IMA platform. It can be an IMA platform composed of
only one LRU, or various modules in a given configuration. The platform is qualified in corafitlb@same
severity as experienced wherinstalled on the aircraft, interfaced with its peripherals through the aircraft
harnesses, and loaded with its set of applications. The acceptance criteria to qualify the platform are driven by
the operational requirementsfdahe given aircraft.

Level ofqualification testing activitiesthe modularity of an IMA platformnmakes itpossille to conduct
gualification testing activities at various stages:

— IMA module testing: the tesing is performed on an IMA module, involving the shared resources
(hardware am/or software), and when relevant, with a representative set of software applications
loaded onto the module. In the case of a cabinet, the module can be a chassis and/or a backplane.

— IMA platform testing: the testing is performed on the platform or cabinet (chassis and backplane)
equipped with its modules, and when relevant, loaded with a representative set of software
applications.

—  System testing: the tesing is performed on a set of modules and/or the backplanedhstl in the
cabinet, with system peripherals interfaced with the cabinet, and with representative software
applications loaded onto the modules.

—  Aircraft testing: the tesingis performedwith the systems installed on the aircratt.

The modularity of theMA platform, combined with the variety of its possible configurations, leads to the
establishment of principles to reuse qualification credit IMA modules in the context of qualifying a desired
IMA platform for a given aircraft:

(@ The environmental usaggomain of an IMA module is the set of environmental conditions for which it is
gualified. This is documented in the modul e us:¢

(o) For an IMA module integrated within a cabinet, its environmemaalification conditions should
consider:

— its environmental conditions (i.e. the envelope of thermal, electromagnetic, vibration, lightning
etc. conditions) encountered inside the cabinet when in use on the aircraft

— allits possible arrangements in the cabinet (i.e. different IMA platform configurations).
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Incremental environmental qualificatias an approach used in qualifying a cabinet populated with modules in
a known configuration for a given aircraft, relying onsérg qualification credifor IMA modulesin their
environmental usage domain, andentifying anycomplementary qualification substantiation that would be
necessary t@woverthe envelope of the environmental conditiond the aircraft Thus itprovides he latitude

to populate a cabinet with already qualified modules, to qualify it without having to perform a full
reassessment of the qualification of each module, and the capability to reuse its existing qualification dossier.

All the substantiation data ecorded in the qualification plashould bebased on dedicated tests or on
equivalence with the reuse of existing qualification results, or existutgorisatiors such as ETSXC153. The
representativeness of the substantiation should consider the testiogfiguration, the testing conditions
(including electrical, thermal, mechanical interfacedc), the qualification testing level, the application
software used for the testing, the test scenario and the level of stress applied.

When an IMA systerchangeis implemented, an impact analysis should be conducted against the qualified
configuration to assess the complementary qualification substantiation to be provided for each of its modules.
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Impact assessment (lA)

What is the issue

The issue is detailed ohapter 2 of this NPA.

Who is affected

The stakeholders involved in the airworthiness approval of IMA are maddignorganisations and
productionorganisations both at aircraft level and at equipment level.

Sakeholdersparticulally affectedare:

— certification authorities (i.e. EASA for aircraft whose design is in its scope);

— applicantsholders of type certificates (T€) or supplemental type certificates (ST®) for the
aircraft;

— IMAsystemintegrators;
—  applicationsuppliers;

—  platform andmodule suppliers

How could the issue/problem evolve

The continuing existence of the hi 8&wouldgcdntneed r e
to penalise industrydrimarily European, but also IMA manufacturers around the world) amaild
require more effort forlEASAluring the certification process.

The situation would progressively become worse, since the cost, mass and volume benefits achievable
through IMA will be applied to a significant number of future aircraft types or variabther
consequences could be:

— apossibe increase lack of harmorgation on thistopic, considering further development of
IMA;

— that rules would continue to be inadequate and outdated considerthg evolution of
worldwide aircraft experience in service, and scientific and tetdgficalprogress

— that anIMA certificationat system and aircraft level wousdill not be covered

What we want to achieve — objectives

Thegeneral and specifiobjectives of this proposal agescribed irChapter2.2.

How it could be achieved — options

Table 1: Selected policy options

Option No | Description

0 No policy changéno changedo the rules; risks remain as outline
in the issue analysis).

1 Develop AMC 2a70 for incremental certification of IMA (fror
platform module up taaircraftlevel); and
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Develop ETS@(516 for ETSO equipment authorisation, based
already authorised IMA platforaor modules (ETS&C153)

What are the impacts
Safety impact

With Option Q a uniform safety level may not be achieved across different aircraft certification
projects, due to the lack of common and publicly available regulatory material.

Additionally Option 1 would provide for more transparency in certification projettereby slightly
contributing to safetythanks to the exploitation of statef-the-art technologies

Environmental impact

Option 1 would allow faster spreading of the IMA concept across the fleet than Option 0, with gains in
terms of reductios in aircraft mass, thuproducingless emissions. Therefqr®ption 1 would have a
positive impact orthe environment, compared to Option 0.

Social impact

As a realt of aloss of competitiveness, a number of qualifietb§ could be lost with Option 0; wherga
Option 1 would at a minimum allow these jotasbe preservedr it could contribute to incredagthe
number of jobs with the development of IMA technologies in Europe

Economic impact

Option 0:In a framework offering little flexibility on the IMA comteEU industry would continue to be
penalised compared to US Industry. The resource efforts during a certification project would be
significant both for the applicant and for EASAhis optioncould ultimately lead to a loss of
competitiveness for EU imgtry on the worldwide market.

Option 1 would propose provisiorthat are even more recent than the corresponding US ones. A
number of authorities may al Eefolldnéng podittrve dcanomp p |
impacts are expected:

—  For aircraft manufacturers: his would increasethe competitiveness of EUndlustry, and
positively contribute toexports. Moreover, companies might benefit from having the possililit
to implement newtechnologes.

—  For airline operators: further development of IMA at system and aircraft levels wedldce
direct operational costs bgimplifyingmaintenanceactivities and introducing cost savings linked
to the possibility of havingntegrated systems instead of haginseveral isolated systems.
Additionally,indirect cost savingicould be generatediue to reductions inaircraft weighs and
power consumptios.

General Aviation and proportionality issues

Both the use of AMQ0 andits application for ETSO authorisati@re voluntary, therefore both
Options could be considered as havaginor impact.

However Option 1 may facilitate thfeirther spread of IMA towardllighter airframestaking benefits
from the possibility to reduce the mass of aircraft systems. Additiofthily option would facilitate the
use of IMA on aircraft produced Isynall to mediurrsized enterprisesSMEs).

Conclusion

Comparison of options
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Impact Option 0 Option 1
Safety 0 +
Social 0 +
Economic 0 ++
Environmental 0 +
GA and Proportionality 0 +
Total 0 +/++

The overall impact oOption 0 is negative, whil®ption 1 is expected to have an overall positive
impact, in particular with its economic, socald environmental benefits.

It is, therefore, proposed to presenOption 1 asthe bestoption in the NPA.
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5. Proposed actions to support implementation

EASAas created a specific link within the EASA internet Hageorder to simplify the identification
and the download of the current ETSO articles.

For consultation purpose€£ASAhas also created a specific webp&yksting all (current & historic)
ETSOs.

No additional actions are foreseen to support the implementation of new and amended ETSO articles.

12
13

https://www.easa.europa.eu/easand-you/aircraft-products/etseauthorisations/listof-current-etso
https://www.easa.europa.eu/easandyou/aircraft-products/etseauthorisations/listof-all-etso
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6. References

6.1. Affected/Related regulations

— None

6.2. Affected decisions

— Decision N0.2003/10/RM of the Executive Director of the Agency of 24 October 2003 on
certification specifications, including airworthiness codes and acceptable means of compliance,
for European Technical Standard Ordet€BETSOG)

— Decision No. 2003/12/RM of the Exgive Director of the Agency of 5 November 2003 on
general acceptable means of compliance for airworthiness of products, parts and appliances
(« AMG20 »)
6.3. Other reference documents

— None
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