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Abstract

RTCA DO-178C is a development guideline to ensure aircraft system airworthiness. However, there is an
opinion that the application of DO-178C to the development of UAV of more than MTOW 150 kg is over
regulated because the severity of the risk from UAV is lower than that of normal aircraft. To address issue,
EASA and FAA have been working on the Re-Engineering and Streamlining the Standards for Avionics
Certification(RESSAC) project since 2016 with the goal of establishing a new certification scheme that
simplifies existing aircraft certification procedures and standards. This paper analyzes the current DO-178C
certification process and presents advantages by comparing and analyzing the new RESSAC certification
process, which simplifies processes and outputs in comparing with the DO-178C certification process, while it
ensures flight safety of the vehicle.
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Table 1 DO-178C Certification Objectives based on
Design Assurance Level

Design Assurance Level

No. Title

A B C D
Al | Software Planning 7 7 7 2
A2 | Software Development 7 7 7 4
A3 Verification of Outputs of 7 7 6 3

Software Requirements

Verification of Outputs of

Ad Software Design 13 13 9 1
_ Verification of Outputs of

AS Coding&Integration 9 9 8 1

A6 | Testing of Outputs of Integration 5 5 5 3

A7 Verification of Verification 9 7 6 1
Process Results

A8 Software Configuration 6 6 6 5
Management
A9 | Software Quality Assurance 5 5 5
A10 | Certification Liaison 3 3 3 3
Total 71 69 62 26

Table 2 Output Data according to DO-178C
Process

Process Output Data
Plan for Software Aspects of Certification
Software Development Plan
Software Verification Plan
Software Configuration Management Plan
Software Quality Assurance Plan
Software Requirements Standard
Software Design Standard
Software Coding Standard
Software Requirements Data
Software Design Data
Develop | Source Code

ment Executable Object Code
Parameter Data Item File
Trace Data
Software Verification Cases and
Procedures
Software Verification Result
Software Life Cycle Environment
Configuration Index
Software Configuration Index
Software Configuration Management
Records
Problem Reports
Software Quality Assurance Records
Software Accomplishment Summary

Planning

Integral
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Development

Source Code

Software Simulation Result

Software Simulation Report

Software Development Report

Integration

Executable Object Code

Integration Simulation Result

Integration Simulation Report
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Table 4 RESSAC Activities for Satisfy DO-178C
Process Objectives

No. DO-178C RESSAC

Al Software Planning Planning Process

System Define

A f Devel
2 | Software Development Software Development

Verification of Outputs
A3 of Software
Requirements

Scenario Review

Verification of Outputs SW Model Review

A4 . SW Archi
of Software Design SW- Arc .1tecture
Review
A5 Verification of Outputs Source Code Review
of Coding&Integration Model Verification
A6 Testing of Ogtputs of Simulation Result
Integration
Verification of
A7 Verification Process Simulation Review

Results

Table 5 RESSAC Activities for Satisfy DO-178C
A2 Certification Objectives

Objective DO-178C RESSAC
High—Level
A2.1 Requirements are Operation & Function
developed. Specification are
Derived High-Level developed.
A2.2 Requirements are
developed
Software architecture | Software architecture
A2.3 . )
is developed is developed
Low—Level
A2.4 Requirements are
developed.
Derived Low-Level Software Model is
A2.5 Requirements are developed.
developed
A26 Source Code is
developed.
Executable Object
Code and Parameter Executable Object
AD7 Data Item Files are |Code is produced and
’ produced and loaded | loaded in the target
in the target computer.
computer.
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Table 6 Comparison of the Certification Data at

DO-178C and RESSAC

DO-178C RESSAC
Process Output Output Process
PSAC, SDP, SVP,
Planning SCMP, SQAP, SRS, PP’ Planning
SDS, SCS
SOP’, SFS", SA", System
SRD SST” Define
Develop SDD SMT, SA*M*, Software
ment SMST Develop
SC, TD SC” ment
EOC, PDIF EOC”
SVCP, SVR, SECI, Integral
Integral SCI, SCMR, PR, IST"
SQAR, SAS

*PP: Planning Process Plan *SOP: System Operational Specification

*SFS: System Functional Specification ~ *SA: System Architecture

#*SST: System Simulation Test #*SM: SW Model

*SAM: SW Architecture Model *SMST: SW Model Simulation Test

*SC: Source Code #[ST: Integration Simulation Test
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(MMS: Mission Management System)< SCADER:
TE o] &3 B s T2 Ao ofs] Ao

5.2 uXAvVe| R A|AH HS
pXAVel Ay = AFBE A~ (MMS: Mission

Management System)?] A5 7| T2 AAE HF
Az FHAste] AdwIth RESSAC 9% 7ol A
Alz=Ell go] M A2=E of|Elx WA, 7]

Q2 uﬂ/q]/q

[}

5 HWAA, &9 WA, nHFRE= =9
AEeta, olg olgate] A B L A2 AE

Bl

Mission Management System|MMS)
Commercial
] 3 Off The Shelf
Airborne
Electronic
Electrical Hydraulic
Propulsion sl p:f;?l L] Braking (“C ;T'dwa“:h
System System
{EPS) (av) {HBS)

Fig. 2 Subsystem of the pXAV
Add 2de Agdelds ol&stel Al 7HA
Overarching Correctness,
Acceptability 545 #HZs|oF st} o] AF AP
Alz=e] e A8 a e AEAES ok
at7] wiitel 4709 MEAZE MMS, EPS, HBS, AV

Property$! Intent,

Model 3% AEH= B8 AFdeld #H4of 5]
Zastrh. Fig. 3% #ol $3F AlEdHoH FAL
MMS, EPS, HBS, 22]a1 AVl tha] A|l2e] =39
Simulink 225 7|3t o]59] YFHs AAste]
k=3

=

* | Electrical Propulsion
System

I—u]- M‘is“sic;n. é“l“an;gérﬁem
System

Air Vehicle Body

"

Hydraulic Braking
System

Fig. 3 Simulink Model for the uXAV
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op|uAE PRI BAG haTEY AE S
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muXAV Operational Specification uXAVe] 45
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EI

f
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F 52 4oa
muXAV Architecture Specification uXAV<Y 7]

s AP o)lE FAEE AMBE A AFIEMMMS, EPS,
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T AYsta 7 ME A2"EZT HoH 55 4 &
2t3} o] F2HS slr] 9% 7g SOl v1EHo 9l
=
MuXAV SysML Architecture Draft® SysMLE ©]

g3lel MMS SW o}7|92 2 Fa% Aotk MMS
g 7487 A8 AR 75ES 4ola, SysML =

ok

TE o] 83l MMS W9 7|EE 1+ dHoly ZE
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MuXAV SCADE SW model¥ SysMLo|A +& 3%t
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Simulink B®&& A|~8 FF9] AlEHAS 53
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Table 7 Certification Data of Mission Management

System
Mission
Process RESSAC Management
System
. Planning Process
Planning -
Plan
System Operational muXAV
. Operational
Specification [
Specification
System Functional muXAV Functional
System Specification Specification
Define - XAV
y.s em Architectural
Architecture e
Specification
System Simulation Simulink model
Test
SW Architecture muXAV SysML
Model Architecture Draft
Software MuXAV SCADE
Developme SW Model SW model
nt Source Code -
Software Model B
Simulation Test
EOC -
Integration Integration _
Simulation Test

219 6F9] AT RESSAC Z2A 2o w2 7
39 Fol AE AFERA AF 59 339 ol
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