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Qualificacoes de Software para VANTSs:
Visao geral da RTCA DO-178B
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Uso crescente e Complexidade
Tecnologia esta mudando
rapidamente

Tem sido usado para funcoes
criticas

Safety

Ariane 5 — European Space
Agency (ESA) - 1996

“As informagdes contidas neste material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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1. Introdugao

2. Processos da DO-178B
* Planejamento
* Desenvolvimento

* Integragao

3. Conclusao
4. Referéencias
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> Titulo:

= “Software considerations in Airborne Systems and
Equipment Certification”

» Definicao:

= . Conjunto de normas para a producao de software
embarcado.

» Desenvolvido:
=  RTCA Special Committee 167 e EUROCAE WG-12.

“As informagdes contidas neste material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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» Objetivo:
= Fornecer a comunidade da aviacao um gyia para
determinar de forma conszxstente escomgm nivel

necedores.

= Nao define como fazer.

“As informagdes contidas neste material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Requisitos Stakeholders
(aeronavegabilidade)

de Sistema

Requisitos
de sub-sistemas

Requisitos de componentes
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Requisitos de baixo nivel

Requisitos Requisitos
corretos errados

Design baseado

Design Correto Design Errado e~
em especificacao errada

Implementacao (coding)

Programas Programas Programas baseados | Programas baseados em
Corretos com erros em design errado especificacao errada

Testes

Funcdes corretas Erros corrigiveis Erros incorrigiveis Erros Escondidos

Programas perfeitos Programas imperfeitos

“As informagdes contidas neste material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Necessario

Conciso

Nao ambiguo

Completo (standalone)
Consistente

Livre de implementacao
Factivel

Verificavel

Ref.: INCOSE (International Council on Systems Engineering)
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» 23.1301

Each item of installed equipment must be:
- Of a kind and design appropriate to its intended function;
- Labeled to its identification, function, or operating

limitations;

- Installed according to limitations specified for that
equipment; and

- Able to function properly when installed.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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» 23.1309

- Design ensures it performs intended functions under any
foreseeable operating condition;

- Systems and associated components, separately and in

relation to other systems, designed so any failure condition
that prevents continued flight and landing is extremely
improbable;

- Any other failure conditions which reduce the capability of
airplane or crew to cope with adverse operating conditions is
improbable.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




» STANAG 4671

» AMC.1309(b) System Design and Analysis

(6) Software development assurance levels

(a) The software integrated in UAV System should perform
their intended function with a level of confidence in
safety that complies with the requirements set by this
paragraph. A software safety program should include
identification of the software rigor required for safety
criticality elements (e.g., safety integrity level as
described in IEC 61805), provide software development
assurance evidence of safe software engineering (e.g,

RTCA/DO-178B for software and RTCA/DO-254 for
firmware)

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica

» STANAG 4671 (cont.)

» AMC.1309(b) System Design and Analysis

(6) Software development assurance levels

(b) The software life cycle assurance process agreed with the
Certifying Authority should be demonstrated with the
approach defined in RTCA DO- 178B / ED-12B “Software
considerations in airborne systems and equipment
certification”, especially with annex A for the process
objectives and outputs by software level. If equivalent
standards are provided, a Plan for Software Airworthiness
should be provided and agreed with the Certifying
Authority in order to present how the quoted standards
will be applied.

idas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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e Software nao segue as leis da fisica:

e Software nao quebra;
* Nao falha em modos previsiveis;

* Quanto mais o software € usado, menos provavel sera a
ocorréncia de falhas;

e Software nao é confiavel por sua propria natureza.
Certamente tera erros.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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* Nao se pode usar abordagem de confiabilidade para software.

* Portanto design assurance é usado para se adquirir confianca
no software.

A meta do design assurance € eliminar quantos erros for

possivel antes de se carregar o software na aeronave (VANT).
A ideia é detectar e corrigir os erros.

* Apenas um sistema simples, onde todas as combinacoes de
entradas podem ser testadas, assegura o cumprimento dos
requisitos FAR XX.1301 e 1309 sem a necessidade de se usar DO-
178 B ou outro processo de design assurance.

e Assurance levels sao atribuidos no processo de safety
assessment.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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CATEGORY | Meaning SW Level

Catastrophic All failure conditions that prevent continued safe flight and A
landing

Hazardous Large reduction in safety margins;
Crew can't perform tasks;
Adverse impact upon occupants;

Major Significant reduction in safety;
Increase workload crew is inefficient;
Discomfort to occupants;

Slight reduction in safety;
Slight increase in crew workload;
Inconvenience to occupants

No-Effect No effect on the operation of the aircraft

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Degree of redundancy

DAL allocation for system and Double failure/errors

each portion of the system architecture Single

failure/errors | two or more independent/dissimlar
portions

DAL B for the system and.

Catastrophic .
P DAL C for each portion

DAL C for the system and.

Hazardous .
DAL D for each portion

Failure
Conditions Major
Classification

DAL D for the system and.
DAL D for each portion

DAL E

No Safety Effect

Ref. STANAG 4671
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A
e Level A —

* Level B -
Definicao dos documentos

e Level C— a serem gerados

e Level D —

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Overview of A/C and
Eng. Cert. (10)

| e R o R R T R AR R Bt A R L .

Systems Aspects (2)
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| B |

SW Life-Cycle Processes

SW Life Cycle (3)

SW Planning (4)
SW Development (5)

integral Processes
SW Verification (6)

SW CM (7)
SW QA (8)

Cert. Liaison (9)

i | Additional
I SW Life-Cycle Data (11) | l Considerations (12) |
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ﬁ
| \Applicabliity
\ | Obiactive sw Leval
Processo Planejamento Software e
Description Iva. A| B| C| D|Peeaniption AlB|lC|D
U | odmearaipromsses |1 210 | OO Oy Eintor Sotware Aspecsot | 115 | ®f ®f ®| ©
el are deied Software Developmaent Plan 12 @l @'@ @
Sehtware Verification Plan DD 2| @
SCM Plan DO 2| @
S0A Plan T O] @] &f
Transition criterig, inter-
ralatianships and 43
saquencing among
) processas are defined.
Independéncia: 3 | avrormentnaaies. |+ |0]0]O
Separag.ell.o de [ Rastoracomieraion [ 419 |5[ 5[ 00
responsabl Idades % z‘;:g::gﬁd::::fmﬂ 1= lolo|o SW Requiremenis Standarde| 11.6 | (| (D] @
que garantam o SW Design Standards 17 (ol ol@
Cumprimento do SW Code Standards 18 |o|l®|®@
P : Softwars plans compl 4.1f / 504 Records 1119 | @ @] &
objetivo avaliado. B liniie bamort” |an |22LO] | scnwan vetcsion nessts | 1116 | 31 3| &
T | Sctware plans ae 4.1 S0A Records LRI W] W) sl
(Outra pessoa) sovrcinate. w5 |0 [ sctware ertcstion escts | 1116 | 2| @] @

2} The objectve should be satisfied,
Bark  Satisfacion of objective is at applicant's diszretion.
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» Categorias de controle p/ dados produzidos durante o ciclo de desenv. de
software

Control Category 1 (CC1) -
Control Category 2 (CC2) —

» Essas categorias sdo relacionadas ao controle do gerenciamento da
configuracao indicados na tabela abaixo:

| ScMProcesObjective) | Refernce | cor [ cca ]
Configuration Ide ntificatior—" _-
bans [ amvege | - | ]
" ety [ ramy | < [ ]
| ProblemReporting [ 723 | .« |
| Chauge Control - inegriy and Wentiicaion | 72485 |+ |
[ Clange Control wacking________ | 72400,c |+ |
[ ChamgeReiew a5 | .
| Confguraton Statws Accountiog_ | 726 | =
T S | T
[ Protection sgainst Unauthorized Changes | 725000 | = |
2 -
O
| * |

Media Selection, Refreshing, Duplication 7.27h(2),(3), (4), ¢
T N B
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Tabela A1 — Software Planning Process

Tabela A2 — Software Development Process

Tabela A3 — Verification of Outputs of Requirements Process
Tabela A4 — Verification of Outputs of Design Process

Tabela A5 — Verification of Outputs of Coding/ Integration Process

Tabela A6 — Testing of Outputs of Integration Process
Tabela A7 — Verification of Verification Process Results
Tabela A8 — Software Configuration Management Process
Tabela A9 — Software Quality Assurance Process

Tabela A10 — Certification Liaison Process

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Planejamento

Define e coordena as atividades dos processos de
desenvolvimento e integragao de software para um
projeto.

Desenvolvimento

Produz o produto do software. E dividido em:

- Processo de definicao de requisitos do
software

- Processo de projeto do software
- Processo de codificacao do software

- Processo de integracao do software.

Integracao

DO-178B

Garante corregdo, controle e confianga nos
processos de desenvolvimento do software e nas
suas saidas. E dividido em:

- Processo de verificacdo do software

- Processo de controle de configuracao do software
- Processo de garantia da qualidade do software

- Processo de interface com a certificacéo.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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DO-178B

Descricao das
atividades
dos processos

Definicao do
objetivo
para os .

Processos / N
Descricao das
evidéncias
(outputs)

N

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Processo de Planejamento do Software

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Planejamento

Requisitos

Verificagao
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Projeto

Controle de
Configuracao

Codificacao

Garantia da
Qualidade

Integracao

Interface com
Autoridade
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ENTRADA SAIDAS

Planos
Processo de

Planejamento do
Informagodes sobre o Software
produto a ser gerado

Padroes

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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SAIDAS

PSAC - Plan for Software Aspects of Certification
SDP - Software Development Plan

SVP - Software Verification Plan

SCMP - Software Configuration Management Plan

Planos

SQAP - Software Quality Assurance Plan
i SRS - Software Requirements Standards
Padroes SDS - Software Design Standard
SCS - Software Code Standard

Geracao dos documentos:
Baseada nos niveis de software

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Processo de Desenvolvimento do
Software

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Planejamento

Requisitos

Verificagao
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Projeto

Controle de
Configuracao

Codificacao

Garantia da
Qualidade

\

Integracao

/

Interface com
Autoridade

Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica




ocaaz)

Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica

Saidas do Processo de Desenvolvimento

Dados SRD - Software Requirements Data
Descricéo SDD — Software Design Description

Cédigo SC — Source Code |
EOC — Executable Object Code

Geracao dos documentos:
Baseada nos niveis de software

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Objective

Applicability
SW Laval

Output

Centrol
Category
by SW level

Daescription

High-level requirements
are developed.

A|lB|C|D

Description

Software Requiremants Data

i]i

Derived high-lavel
requiramants are
definad.

00|10
0O

0
O

0|0

Software Requireaments Dala

Software architecture is
developed.

Design Description

Low-level requiremants
ara developed,

Design Description

Derived low-leve!
requirements ara
defined.

Design Dascngtion

Source Code is
developed.

Scurce Code

Executable Object Code
is produced and
integrated in the target
computer,

Exacutable Object Coda

The objective shouid be satisfied with independence.
The objective should ba satisfied
Satistaction of objective is at applicant's discration.

Data satisfies the objectives of Control Categary 1 (CC1).
Data satisfies the cbjectives of Control Category 2 (CC2).

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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—
/

Planejamento Requisitos Verificagao

Controle de

Projeto Configuracao

Garantia da

Codificacao Qualidade

Interface com

Integracao Autoridade

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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ENTRADAS SAIDA

- Processo de
Requisitos do o~
sisterna Definicao de SRD - Software

Requisitos do Requirements Data
Software

Interface de (Requisitos de alto nivel
Hardware + derivados):

- Funcionais

Arquitetura do oG

SGENE! - Interfaces HW e SW

- Seguranca

SDP- Software
Develop. Plan

SRS - Software

Reg. Standards Processo de

Desenvolvimento

“As informagdes contidas neste material sao de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Processo de Desenvolvimento

(Projeto de Software)

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Planejamento

Requisitos

Verificagao

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Projeto

Controle de
Configuracao

Codificacao

Garantia da
Qualidade

Integracao

Interface com
Autoridade
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ENTRADAS

SRD - Software SDD — Software

Requirements Data Design Description
Processo de

Projeto do

Software (Arquitetura do Software
e Requisitos de baixo
nivel)

SDP - Software
Develop. Plan

SDS - Software
Design Standards

Processo de Desenvolvimento
Requisitos de alto nivel usados

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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(Codificacao de Software)




Planejamento

Requisitos

Verificagao
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Projeto

Controle de
Configuracao

Codificacao

N,

Garantia da
Qualidade

\/

Integracao

Interface com
Autoridade
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SDD - Software
Design Description

(Arquitetura do Software Cdédigo Fonte
e Requisitos de baixo
nivel)

Codigo Objeto
Executavel
SDP - Software

Develop. Plan Processo de

Codificacao de
Software

SCS - Software Code
Standards

Processo de Desenvolvimento

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Processo de Desenvolvimento

(Integracao)

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Planejamento Requisitos Verificagao
. Controle de
Projeto : .
Configuracao
e Garantia da
Codificacao Qualidade
.
7 ™| Interface com
Integragao /| Autoridade

Organizacao Brasileira
para o Desenvolvimento
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Estrutura selecionada ENTRADAS
para implementar os
requisitos Arquitetura do

Software

Codigo Fonte

Codigo Objeto
Executavel

SDP - Software
Develop. Plan

Computador
principal

Processo de
Integracao

Processo de Desenvolvimento

Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica

SAIDA

Codigo Objeto
Executavel Final

“As informagdes contidas ne.te material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Processo de Integracao

(Processo de Verificacao de Software)

“v& VH




Planejamento

Requisitos

Verificagao

Projeto

Controle de
Configuracao

Codificacao

Garantia da

Qualidade

Integracao

Interface com

\ Autoridade /

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Planejamento Requisitos Verificagao
\\/
. Controle de
Projeto : .
Configuracao
e Garantia da
Codificacao Qualidade
Integracéo Interface com

Autoridade

Organizacao Brasileira
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Verificagdo nao e simplesmente teste.

O processo de verificagdo de software € uma combinacao
de:

Revisdes

Analises
Desenvolvimento de casos de teste e procedimentos
Execucéo dos procedimentos de teste.

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Requisitos do Sistema

Requisitos de
Software (SRD)

Arquitetura de
Software (SDD)

Codigo Fonte

Codigo Objeto
Executavel

Rastreabildade de
dados

Software Verif. Plan
(SVP)

%

DCABR )

Organizacao Brasileira
para o Desenvolvimento

Processo de Verificacao de Software

Projeto
Codificacao

Processo de Teste
do Software

(Desenv. de test
cases e
procedimentos)

Execucao dos
Procedimentos

Verificacao de:
* precisao

e integralidade
(perfeicao)

* requisitos
verificaveis

e Arquitetura do sw
 Cddigo fonte

Verificacao de:
e consisténcia interna

e perfeicao dos
requisitos

Demonstragao de
cumprimento com os
requisitos

“A: informagdes contidas neste material sGo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.

da Certificacao Aeronautica

SAIDAS

Software
Verification
Cases &
Procedures

SVCP

SVR

SIS
Verification
Results
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Tabela A-3 Applcabity Control

: Category
e e SW Level Outpas by SW level

(Verificacao das saidas do Doscriptn [ Ael._| A] 8] C] 0 | Dserption [Fer_[a[6]c]o

=
Software high-lovel g3.1a |@ (@ |O|D | Sottware Verdficalion Resulls @ va] (]
processo de requiremants comply
with system
) requiromants.
High-level requirements Soltwars Verification Resuls
are accurale and
consisient.
High-level raquiraments Sohware Verification Results
até aro compatiole with
EEEEEEREREDR i'ﬂ#:mmm‘.‘
Hagh-level regquirements Sohware Verification Results
aro varfiabla.
High-level reguirements Saiftware Verification Results
eonform o standards.
High-leval requirements { ) | Software Verification Results
ara traceable 1o systam
requiraments.

Algorithms are accurate. | 6.3.15 |@ (@ |O Software Verification Results

Tabela A-7
(Verificagao dos resultados The objective shouid be satsfed.

e ——— e e ————
LEGEND: @  The cbjective should be satisied with independence.

do

) Satislaction of objoctive is at applicant's discration.
[iata satisfias tho chiectives of Canirel Categary 1 (CC1)
[Data satisiies the chjectives of Contrel Category 2 (CC2)
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Cantrol
Objarive Y Output “‘:'ml"wmf

Deseription Dascriptian - [alelc]o
Ta bela A-4 Lew duvel requirarants Seftwase Vertcalinn Resute ale|®

corply with bighdevel
Verificacdo das saidas do processo 1‘:‘::.‘1'..:.:.-,;,.m Setwas Voo ooty G
) corsislent

Lowlewal recuiramenis Safwara Vel catian Hesuts
are compat B with
A CTRuiee.

Lew lownl recuararents Sokwarn Verl cation Flaauts
wrn vaeiinkd,
Lewdeval roquinaments Sefwara Verfeatina Hosute
confam 10 flancands
Lo eval riquina mants Sotwas Verlcaion Resuls
e traceable i high-
laved requirements

Alyorthme ane aoourals. C Sobwaro Verf catlon Hosule

de

Sefware archiocurs b Sobware Verdcarion Rasuts

compatibie wih high-
&l Faquiremant:

Scihwars archiloctiurn i
conmstant

Sohwrars grehiaciure i
ooy pailio with famgot
COTPLLEL

Srfaars archiechra g | 6334
wariiahla |

Somwae arctaocre | a3 | |Q
COVEMS 1D Slanciards,
Sofhware paritioning B33 (@ (OO0 D | Sefwane Vericadon Hoaulls
Intagyity is Sonfirred,

Sobware Yerfeation Hoauts | 1

Sobwann Verficacion Roguls | 1

Sofwane Ventcation Resuly | 1

) Saftwan Verd cacian Haeutd

LEGEND §  The objecive should be satlsbed with Iedeperdence.
The obecive should be salisbed.
Saislacton of ctieclive is af applicants dissrelion,
[l S50 BWS 1he oCiecTves of Comm Calegory 1 [Galk
[hatn satisfias the objactves of Contra Category 2 (G52}
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Tabela A-5 Applicability

ifi 2 1 octive by i
Verificacdo das saidas Cojecti SW Lovol Output
Dascription Ref. | A| B| C| D | Description

dOS Source Codecomplies | 6.3.4a |@ |l |O Sofiware Verification Resufts
— with low-lovel
requirsmants,

e inte raéo Source Code complios Software Vorification Resulls

with scfware
architeciure.
Source Coda is Software Verification Aesults
wariliab o,
Source Coda conforms Software Verification Aesulls
to standards,
Source Code is Software Verdficabon Hesults
traceabhs to low-level
requiremeants.
Source Code is accurate Saftwara Verification Results
and consistent.

Cutput of soltwara . O0I0 Soltware Verificaton Results

integration process is
compeate and cofmact

8 8 O 8|8 B8] Of»

LEGEND: @  Theobjective should be satisfied with independenca.
O Tho objective should be satisfied.
Satisfaction of objective is at applicant's discretion
(D  Data satisfies the cbjoctives of Control Category 1 (CC1).
@

Data satisfies the cbjectives of Control Category 2 (CC2).

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Applicability

SW Lavel
Dascription . A|lE|C

Tabela A-6
(Teste das saidas

Objective Cutput

Dascription

do

Executable Object Code
complies with high-level
requirements.

O

O

0

O

achware Verfication Cases
and Procedures

Software Verification Hesulis

!
&

Executable Object Code
is robust with high-level
reguiramants.

Software Verfication Casos
and Proceduros

Sobtware Varfication Results

Exscutabla Object Code
complies with low-level
requiremants,

Software Verfication Cases
and Proceduras

ooftware Varlication Hesulls

Executable Object Coda
is robust with low-level
requirements

Sobware Verilication Cases
and Proceduras

Software Verdication Hesulis

Executable Object Code
is compatible with target
computer.

Software Varilication Casas
and Procedures

Saltware Verlication Resulls

BoRoPoeals el»
SRR GG GG GRS
PO ee |8

LEGEND:

The cbjective should be satisfied with indepandence
The chjective should ba satisfiad.

Satistaction ol objective is al appiicant’s discretion.

Data satislies the obpctives of Conticl Category 1 (CC1)L

Data satisfies the objectives of Control Category 2 (CC2)
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Mpﬂ:lﬂ!lw
¥ agiory
e SW Level v by SW leval

M Description A u|cIn Descriplion ! gl{:[g
Verificagdo dos resultados - (0 (0] B Vallouonoms @

To! rosuits aro soirest ¢ 9] @] Seftware Verfication Hegulte
d 0o and diserapanciss
wviglaines,

Test coverage of high- Schwara Verfcation Hesults
level requirerments is
achloved,

Test coverage of kow: Seftware Verification Results
lavedl requiremants is
achiaved.

Test coverago of Sohware Veritication Resuhs
soffwan structure
[modifisd

ronditiond eckion) is
achioyved

Test coverage o Scftwanae Verffcation HesuRs | 1
software structur
(daciion coverage) is
achisved.

Test coverage of { Scftware Verfoation Resulia | 11,
SOTwan siruchum
[statemnent coverage) =
acmeved,

Tes1 coverage of { Sofrware Verifcation Resuhs
soffware struciure idata
saping and cortral
coupling) is achieved

LEGEND: [ ] The chjecive should be satlsfled with Independence.
O The cbjective should be satidied.
Safsfartion of ohactiva iz al appleant's disrolion

Data saligtias the objectves of Contral Category 1(CCI1)L
Data salis%es the objectives of Contiol Category 2 (CC2).

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Categorias de controle p/ dados produzidos durante o ciclo de desenv. de sw

Control Category 1 (CC1) -
Control Category 2 (CC2) -

Essas categorias sdo relacionadas ao controle do gerenciamento da configuracao

indicados na tabela abaixo:

[ somrocsfoiane) | wewee | coi ] oot
Con Iigulinn Identificationr— —-
| Baselins 000000000 [ 722:bede [ o ||

" Change Conrol raciog | 7adege |
CmmgeReiew [ 7as
[ Configuration Staws Accounting | 726 |+
| Retiet 7727 e
[ Protetion sgaint Unautharoed Changes | 72500 |+
Media Selection, Refreshing, Duplication _
CRdewe [ 7asa | -]
[

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica

ENTRADA SAIDAS

SCMR

Software Configuration Management Records

Software Configuration Processo de SCI — Software

Management Plan Controle de Config. Index

Configuracao
SCMP

PR — Problem
Report

SECI

Software life Cycle Environment Config. Index

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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lppai-:-bmw Conirol
¥ c
Tabela A-8 i W Lovol Output by S vel

Description . | A| B| C| D| Dascription Ral. Alnlcln

Processo de Ezmaéatm ftems are D10 010 | scM Racords 11.18 @@

de software) Baselines and 22 [0]0 [O[O [sctwar Contiguration 17,18
traceability are index

eslablished.
SCM Records 11.18

Problem roporting, Preblem Reports 1117
change conlrol,
change review, and SCM Racords 11.18
configuration status
accounting ane
established,

Archive, ralrieval, and i O 10 SCM Becords
release are astabliched,

Software load control is [ 7.2.8 () SCM Records 11.18
estabished,

Software lfe cycle 2. Software Lile Cycle 11.15
anvironment control is Environmaent Configuration
astabished, Indax

SCM Records 11.18

LEGEND: Tha cbjeclive should ba satisfied with indepandanca. I

The objective should be satisfied,

Salislaction of objective is at applicant’s discrelion.

Data satislies tha objectives of Central Category 1 (CC1).

! @  Data satisties the objectives of Control Category 2 (CC2).

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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ENTRADA

Software Quality Software Quality
Assurance Plan Assurance Records

Processo de

SQAP Garantia da SQAR
Qualidade
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Tabela A-9
Applicability Contral

(Processo de Objective W Lovel Output by S8 o

Pascription Rel. { A|B| C| D|Dascription . |A[B]JCID

Assuranca s oblained ® |® |® |® | Sotware Quality Assurance

that softwara (S0A) Records ?/021@
davelopmant and
integral processes
comply with approved
software plans anc
standards,

Assurance is obtained . SOA Records
that transition criteria for
the software life cycle

processes are satisfied.

Software conformity . S0QA Records
review is conducted,

LEGEND: The objective should ba satisfied with indepandence.
The cbjactive should ba satisfied.
Satisfaction of abjective is at applicant's discration,
Data satisfias the objectives of Control Category 1 {CC1),

Data satisfias the objeclives of Control Category 2 (CC2).
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Processo de Integracao

(Interface com a Autoridade)
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Planejamento

Requisitos

Verificagao

Projeto

Controle de
Configuracao

Codificacao

Garantia da

Qualidade

Integracao

Interface com

- Autoridade

\_/

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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Documentagdo minima
submetida a autoridade de
SAIDAS certificacao
PSAC = PSAC: Plan for Software
Aspects of Certification

» SCI: Software Configuration
Interface com a
Certificacdo Index

= SAS: Software
Accomplishment Summary

Documentos
adicionais

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.




Tabela A-10
(Processo de

)

]
‘: =
Dy.!t )

Organizacao Brasileira
para o Desenvolvimento
da Certificacao Aeronautica

Applicability
by

Culput

Communication and
understanding between
the applicant and the
cerfication authority is
established,

Description

Plan lor Soltware Aspects of

Cartification

Tha means ol

compliance is proposed

and agreemant with the
Plan for Software
Aspects of Centification
is obtained.

Plan for Soltwara Aspects of

Certification

Comgliance
substantialion &
provided.

Software Accomplishment
Summary

Software Configuration
Index

LEGEND:

Tha cbjectiva should ba satisfied with independance
Tha chjective should be satisfied.
Satistaction of objactive is at applicant's discralion.

Data satisfies the objectivas of Contral Category 1 (GC1)
Data satisfies the objectives of Control Category 2 (CC2).
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Projeto

Controle de
Configuracao

Codificacao

Garantia da
Qualidade

Integracao

Interface com
Autoridade
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- RTCA DO-178B: “Software Considerations in Airborne Systems

and Equipment Certification”

= Livro: Avionics Certification: A complete guide to DO-178 (software)
and DO-254 (hardware)

> STANAG 4671: Standardization Agreement — Subject: Unmanned

Aerial Vehicles Systems Airworthiness Requirements (USAR)

> SAE ARP 4761: Guidelines and Methods for Conducting the

Safety Assessment Process on Civil Airborne Systems and

Equipment

“As informagdes contidas neste material sdo de autoria da DCA-BR, sendo vedada a sua reprodugdo total ou parcial”.
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