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• Introductions

• About us – who Beca Applied Technologies is and what we do

• Key Aviation Projects

• Software Certification

• Airborne Electronic Hardware Certification

• Market Position

• Questions

Agenda

Images of NZDF equipment in this presentation are sourced from NZDF and used with NZDF’s permission
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Speakers

Brian Fearnley:
Business Director – Major Programmes, 

More than 30 years of technical programme, business, 
project, and commercial management experience 
across defence, aviation and rail.

Brian has held senior positions in:

• BAE Systems Australia

• Airbus Group Australia

• Alstom Transport NZ Ltd 

• Civil Aviation Authority of New Zealand 

• Royal New Zealand Air Force  

Robert McGivern:
Technical Director - Software Engineering

DDH & Senior Person for Inspection & Test

32 Years Software Development Experience

• 17 Years Aviation Software

• 7 Years Military Real Time Control Systems

• Specialist Subjects:

• Software development

• Mathematical Algorithms

• DO-178B/C

http://www.beca.com/
http://www.beca.com/
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• One of Asia Pacific’s leading 
professional services consultancies

• Over 3600 employees worldwide

• Delivering projects in over 70 countries

• Highly engaged, values driven culture

• Employee-owned multidisciplinary 

professional services organisation 

offering services across  business advisory, 

engineering, architecture and 

planning, project and cost management, 

digital and software technologies and 

valuation 

• End to end delivery across the asset, 

infrastructure and business lifecycle

Beca In Brief

http://www.beca.com/
http://www.beca.com/
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Beca Group 

of Companies

http://www.beca.com/
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Beca Applied Technologies

Clever people delivering smart solutions across the defence, 

aerospace and security sectors.

• 65 systems and software engineers

• Backgrounds across Engineering, Science, Advisory, 

Aviation, Maritime, Rail, Space, and Security

• 1x NZ CAA DDH - SW and AEH Design Approval Authority

• 4x NZDF Delegated Engineering Authorities for 

P-3K2 software

• 3 x NZDF authorisations for the SH-2G(I) ITAS

http://www.beca.com/
http://www.beca.com/
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Our Clients

Organisations whose effective 

operation is reliant on safety or 

mission critical systems, software and 

related technology:

• Defence

• Civil Aviation

• Space

• Rail

• Security

http://www.beca.com/
http://www.beca.com/
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Sectors
Civil and military aviation, maritime, land, rail and 

space

What We Do

Services
Safety and mission critical software and systems 

engineering and technology management

Roles
Partner, prime, integrator, project manager

Certificates
▪ NZCAA Part 146 Approved Design Organisation Level-A 

Software and AEH and delegation holder

▪ NZDF Approved Design Authority SH-2G(I) Seasprite

Helicopter Integrated Tactical Avionics System software 

▪ NZDF Approved Design Authority P-3K2 Orion Aircraft 

Mission System Software

▪ ISO 9001

http://www.beca.com/
http://www.beca.com/
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SH-2G(I) Seasprite Helicopter Integrated Tactical Avionics System 

(ITAS)

Software lifecycle support (level-A)

Avionics obsolescence replacements and upgrades

(ADS-B/IFF, CMFD, Comms, Radar)

P-3K2 Mission System

Data Management System (DMS) lifecycle support

Mission Planning & Analysis System

System Integration & Training Lab

Data Warehouse

Flight Deck & Part Task Trainers

Simulator Install, Support & Qualification

SH-2G(I) FMFS and PTTs

A109LUH(NZ) FTD and PTTs

B737 FFS

Joint Terminal Attack Controller

NZ Civil Aviation Authority

New Southern Sky GNSS and Navigation performance assessments

ADS-B Lite options

Aviation Projects

Crown Copyright (RNZN)

http://www.beca.com/
http://www.beca.com/
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Project: P3-K2 Orion
Project Duration: 13 Years (& Counting)

Project Definition:

• Software Engineering & Systems Engineering services for the 

aircraft Data Management System (Aircraft Mission System)

• Software development: DO-178C (Mission Critical DAL)

Beca Role:

• Initial development & integration of the DMS

• Development of Software Integration Test Lab 

• Ground up deployment of DO-178C process

• Software updates

• Underwater ISR Capability Insertion

• AIS Integration

• Hardware obsolescence driven programs. 

• Integrated mission systems with Nav/Radar systems. 

http://www.beca.com/
http://www.beca.com/
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Project: SH2-G(I)
Project Duration: 6 Years (& Counting)

Project Definition:

• Provide all Software Engineering & Systems Engineering services for the Integrated 

Tactical Avionics System (≈Integrated FMS and weapons system)

• DO-178C (DAL A) software development & through life support.

Beca Role:

• Rebuilt and qualified Test Rig to DO-330

• Re-developed pre-mission data load system. 

• Reworked OEM development process to be aligned with  DO-178C

• Redeveloped the Design Control System

• Implemented PLM/Config management tools

• Manage all software problem reports – continuing airworthiness

• Currently undertaking major aircraft modification

• Primary flight display replacement

• All aspects software, hardware, Integration & Certification

• Planning Phase – Major capability sustainment program(s)

http://www.beca.com/
http://www.beca.com/
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• Flight Structurers are the lead P146

• Beca Applied Technologies Role:

• Certification planning

• Certification (assessing compliance) of airborne 

software and electronic hardware:

• Flight Control Computer Software

• Murray Core Application

• Board Support Package (BSP)

• Real Time Operating System (RTOS)

• Flight Control Computer Airborne Electronic 

Hardware (AEH)

• Servo software

• CAA liaison for SW and AEH

Merlin Labs Take-off to Touchdown 
Autonomy System STC

http://www.beca.com/
http://www.beca.com/
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Who knows what 
DO-178c is?
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Who knows what 
DO-178c is?

Who cares what 
DO-178c is?
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Audience Poll: 4 Questions

Who knows what DO-178c 
is?

Who cares what DO-178c 
is?

Are there any Software 
Engineers/DDHs here?

http://www.beca.com/
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Audience Poll: 4 Questions

Who knows what DO-178c is?

Who cares what DO-178c is?

Are there any Software DDHs here?

Are you awake?

http://www.beca.com/
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14 CFR 25.1309

• § 25.1309 Equipment, systems, and installations.

• (a) The equipment, systems, and installations whose functioning is required by this subchapter, must be designed to ensure that they 
perform their intended functions under any foreseeable operating condition.

• (b) The airplane systems and associated components, considered separately and in relation to other systems, must be designed so that -

• (1) The occurrence of any failure condition which would prevent the continued safe flight and landing of the airplane is extremely improbable, 
and

• (2) The occurrence of any other failure conditions which would reduce the capability of the airplane or the ability of the crew to cope with 
adverse operating conditions is improbable.

• (c) Warning information must be provided to alert the crew to unsafe system operating conditions, and to enable them to take appropriate 
corrective action. Systems, controls, and associated monitoring and warning means must be designed to minimize crew errors which could 
create additional hazards.

• (d) Compliance with the requirements of paragraph (b) of this section must be shown by analysis, and where necessary, by appropriate 
ground, flight, or simulator tests. The analysis must consider -

• (1) Possible modes of failure, including malfunctions and damage from external sources.

• (2) The probability of multiple failures and undetected failures.

• (3) The resulting effects on the airplane and occupants, considering the stage of flight and operating conditions, and

• (4) The crew warning cues, corrective action required, and the capability of detecting faults.

• (e) In showing compliance with paragraphs (a) and (b) of this section with regard to the electrical system and equipment design and 
installation, critical environmental conditions must be considered. For electrical generation, distribution, and utilization equipment required by 
or used in complying with this chapter, except equipment covered by Technical Standard Orders containing environmental test procedures, 
the ability to provide continuous, safe service under foreseeable environmental conditions may be shown by environmental tests, design 
analysis, or reference to previous comparable service experience on other aircraft.

• (f) EWIS must be assessed in accordance with the requirements of § 25.1709.

http://www.beca.com/
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ee9803083700896cd85aff74cb4f95ea&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ee9803083700896cd85aff74cb4f95ea&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ee9803083700896cd85aff74cb4f95ea&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/cfr/text/14/25.1309#b
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=ee9803083700896cd85aff74cb4f95ea&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=e5ac9cc55b3a0649b3ab91b96211e2a4&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=8e9caab04f792d93d0738c9d3290164e&term_occur=999&term_src=Title:14:Chapter:I:Subchapter:C:Part:25:Subpart:F:Subjgrp:112:25.1309
https://www.law.cornell.edu/cfr/text/14/25.1709
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Other Parts

• AC 23.1309 -1E
“AC 20-115B discusses how RTCA/DO-178B provides an acceptable means for 
showing that software complies with pertinent airworthiness requirements”

• ASTM F3061/F3061M − 20
4.2.5.1 In showing compliance with the provisions of 4.2.5, 
once a DAL is assigned, acceptable means of compliance may 
be found in RTCA DO-178 or RTCA DO-254

• AC 27-1B 
RTCA Document DO-178C, “Software Considerations in 
Airborne Systems and Equipment Certification,” dated 
December 13, 2011, is the latest standard and is recommended 
to be used for qualification and subsequent approval of 
airborne software.

• AC 29-2C  - see table ->

http://www.beca.com/
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AC 20-115D 

Title: 
“Airborne Software Development Assurance Using EUROCAE ED-12( ) and RTCA 
DO-178( )” 

Paragraph 6 
“ED-12C/DO-178C is an acceptable means of compliance for the software aspects of 
type certification or TSO authorization.”

Notes:

• ED-12C  = DO-178C 

• EUROCAE & RTCA co-developed these standards

• AC also provides guidance on when DO-178B / ED-12B is 
allowed

http://www.beca.com/
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DO-178C

• Defines development objectives to be satisfied i.e. the things the development process 
must do

• Objectives cover
• Software Requirements

• Software Design

• Software Coding 

• Requirements Coverage Testing 

• Source Code Coverage Testing

• There are also Objectives for the “Integral Processes”
• Quality Assurance, 

• Configuration Management, and 

• Certification Liaison

• There are 5 Levels corresponding to the 5 Design Assurance Levels (Part 25 & 29):
• DAL-E  - No Effect => 0 objectives

• DAL-A  - Catastrophic => 71 objectives

• Objectives can be modified depending on the technologies used:
• DO-331 – Model Based Development

• DO-332 – Object Oriented Technologies

• DO-395 – COTS Software (in development)

http://www.beca.com/
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Simple Hardware Item - A hardware item is considered simple if a comprehensive combination of

deterministic tests and analyses can ensure correct functional performance under all foreseeable operating

conditions with no anomalous behavior.

DO-254 – Development Assurance Standard for Hardware

• Typically complex electronic devices that can exist 
in multiple states at any one time. 

• Not an environmental standard

• Original intent is to block “Software by Stealth” 
whereby developers were building functionality 
into micro coded devices (i.e. FPGAs, ASIC)

• Similar concepts to DO-178C
• Developed by many of the same people

• Defines Process objectives

• Different objectives for different DALs

http://www.beca.com/
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AC 20-152A

• Defines additional objectives to be used with 
DO-254.

• Jointly developed with EASA

• Re-defines Simple/Complex

• Guidance material
• EASA Appendix B to AMC 20-152A, 

• FAA AC 00-79

• Guidance Material includes examples on when 
COTS components are Simple or Complex.

http://www.beca.com/
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Technical Notes

• It is (generally) not possible to prove that Software is free from error.

• DO-178/254 are frequently viewed as acceptable means of 
compliance.

• DO-178/254 define objectives the development processes must 
achieve.

• Certification is based on processes being:
• defined, 

• approved, and

• followed.

• Design Control Systems needs to support the development 
processes, and retention of process evidence.

http://www.beca.com/
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Why does Beca have an ADO?

• Business Opportunity
• Part of the NZ advanced aerospace sector

• Merlin Labs NZ was the catalyst

• Market Factors
• We expect there will be an increased demand for technology in aircraft

• Foreign companies are coming to NZ for R&D programs

• Levers the software capability developed in support of NZDF Military Programs

• Provide a national capability

• Follow the bouncing ball:

• Operational concept -> operational certificates ->airworthiness standards -> method of compliance

http://www.beca.com/
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