D pic

DIGITAL TRANSFORMS PHYSICAL

DO-178C Template

for Avionics Systems
Engineering

(2 codebeamer




DO-178C Template

2 .
G codebeamer for Avionics Systems Engineering

Aviation & Defense Systems
Engineering

for DO-178C Compliance

Developing airborne products, aviation software, and embedded avionics systems is a complicated
task. Integrating the system engineering principles involved in the development of aviation end
products and maintaining lifecycle-wide regulatory compliance is a challenge.

This Avionics DO-178C Template helps ensure the overall quality, safety, and reliability of your
avionics products. It enables you to reduce the time, effort, and costs of achieving compliance with
regulations and standards by the Federal Aviation Administration (FAA), the European Aviation Safety
Agency (EASA), and other regulatory bodies.

This Avionics DO-178C Template leverages the powerful capabilities of Codebeamer to support your
aviation development processes. It facilitates the fulfillment of DO-178C objectives while reducing
development costs. Adhere to aviation industry best practices, simplify compliance, and drive
aviation systems engineering excellence with Codebeamer’s Avionics DO-178C Template!
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What's included in this Avionics DO-178C Template?

The template contains predefined and easy-to-understand data model guidelines. It includes
built-in examples to show the vertical breakdown of system requirements down to software-coded
functions. Using the template also ensures code-level traceability as low-level requirements may be
easily connected to source code.

It automatically stores a history of changes on all your artifacts to simplify delta identification.
Features like suspected changes and the vertical merge functionality are beneficial when carrying
out activities like Root Cause Analysis and change impact assessment.

This DO-178C Template also includes an implementation of core Configuration Management
Process activities including Problem Reporting, Change Review, and best practices for Change
Control. Regarding the software verification process, the Template covers checklists execution,
review management, examples of test cases and test procedures, supports the execution of test
procedures, and much more. The management of baselines and releases is greatly simplified by
using this Template with PTC®'s Codebeamer Aviation software engineering solution.

Why use this template?

Your legal shortcut to compliance: Detailed and sophisticated DO-178C support
Checklists for all core elements (including plans, requirements, verification cases, etc)
Fully preconfigured yet easy to modify, optimize, or simplify

Very user-friendly to help you realize value faster

Advanced capabilities for managing baselines and releases

Automated change control
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Benefits for aviation development stakeholders

for Certification Bodies (EASA):
Fast evidence creation
Powerful yet simple traceability queries
Robustness and meticulous QA
Flexible reporting

Automated change control

for Avionics Project Managers:
Predefined but customizable dashboards and widgets
Full change control on all your artifacts
Simple requirements reuse to cut costs

Easy visualization of dependencies

Ensures project visibility and planning

for Software Development team members:
Powerful and user-friendly collaboration too
Support for impact assessment and RCA through traceability, hyperlinks, and suspected links
Easy and efficient collaboration throughout development

Gapless end-to-end traceability down to the code level
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DO-178C Document overview

Section 2: System aspects related to software development

Section 3: Software lifecycle

SOFTWARE LIFECYCLE PROCESSES

Section 4: Software planning process

Software requirements process

Software design process

Software coding process

Integration process

INTEGRAL PROCESSES

Section 6: Software verification process

Section 7: Software configuration management process

Section 8: Software quality assurance process

Section 9: Certification liaison process

Section 10: Overview of certification process

Section 11: Software lifecycle data

Section 12: Additional considerations
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Integrated Aviation Systems Engineering

Codebeamer's Avionics DO-178C Template covers all the objectives of DO-178C via checklists,
and it covers the majority of outputs via preconfigured artifacts including examples of software
requirements and software design. The checklists and outputs of this template cover all of the
objectives for each of DO-178C's Development Assurance Levels.

The template also includes examples of DO-178C workflows that cover key configuration
management activities (including problem reporting, change review, and change control). Flexibly
adaptable workflows and customizable artifacts in this template allow you to define and enforce the
execution of processes that best fit your internal requirements while maintaining compliance with
DO-178C.

The system supports the combination of traditional V-model and (scaled) Agile development
methodologies (SAFe®, LeSS, or DAD) even in a single project. Preconfigured reports may be easily
exported to help monitoring and reporting, while the Audit Trail Dashboard facilitates compliance
audits.

Gapless End-to-end Traceability

Since the entire chain of work items can be linked, and these associations spanning the entire
lifecycle are stored in our platform's central repository, complete bi-directional traceability is simply
attained. The Traceability Browser helps overview and visualize these links between your work items.
Processes (workflows) are also visualized, further ensuring transparency, and a full change history is
logged for each individual artifact. A Coverage Browser helps you ensure the adequate test coverage

of all your requirements.
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Aviation Requirements
Management

Our platform lets you systematically manage functional and non-functional software and hardware
requirements throughout the entire lifecycle, while tracking and controlling all changes to them.
Taking advantage of our solution's advanced requirements management functionality, this template
allows you to specify, organize and document your requirements in a collaborative manner, store
them in a central repository, and link them to other artifacts. Managing requirements in libraries
enables you to simply reuse requirements in further product variants, together with the test cases
that verify them. Our platform's various integrations & export-import features are available to support
collaboration and to ensure data consistency across teams and tools.

B wiki 4 Lifecycle Management v @ Lifecycle Checkiists v 1 Software Verification v B Project Management v [*] sw Planning Process v R Tools v & Admin v
(B D0-178C Avionics Template > Analysis Procedures > Traceability browser < N
« Traceability browser current selection Active presetLifecycle Management Traceability Matrix View mode: ||| =

e T v ][ S|
el @ wel1 © Level2 @ Level3 © Level 4 @ wels © Lele wel7 © cwels @
System Function i Item Requi High-Level Softw: i Software Archi P Software Function Low-Level Software Requirement  Source Code

[SF-85059] ® @ [sRs-93954]

Engine Speed Speed Sensors
Measurement Checks

@ [srs93951] < [IR-93999] R @ [SR-94007] Engine < [sA-94045] <R @ [5C-94051) R @ [sF-94069] <R @ [SDR-94081) GetGPIO R @ [sC-109513]
N2 Speed Engine Speed Speed Measurement via Engine gpio_driver SW gbool_get_gpio_value() value gpio_driver source
Measurement Measurement Speed Sensor S2 Control component code
via Speed Software
Sensor S2 Architecture

@ (57-94068] gvoid_gpio_init)

@ (sc-94049) R @ [SF-04066]
adc_driver SW quint16_get_adc2_value()
component
@ (sF-94065]

quint16_get_adc1_value()

@ (57-94064] gvoid_ade.init)

@ [sC94048] R @ [sF-94062) R @ [SDR94076] Getengine <% @ [SC-109514]

inputs_from_engine quint16_get_speed_n2() speed value measured inputs_from_engine
SW component via Speed Sensor 2 source code
R @ [SF-94059] < [SDR-80003] Getengine <% @ [SC-109514]
quint16_get_speed_n1() speed value measured inputs_from_engine
1
%]

A
Traceability throughout
the lifecycle
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DO-178C workflow

—> Development

activity System

requirements

----- > Test activity

-=-=-» Review activity - High-level

requirements 7S .

Software architecture Low-level requirements

Source code

Executable
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object code
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Link Requirements to Tests and Derive Actionable Work Items

Using our platform, you can derive artifacts such as change requests, defects (bugs), source code,
tasks, test cases (and so on) directly from your requirements, establishing links between them to
ensure gapless end-to-end traceability. Tasks may then be assigned to team members and their
progress monitored on Kanban boards. Risks can be easily identified and mitigated or reduced. Test
cases can be executed and their results reported on. Traceability is ensured throughout the lifecycle.

Aviation Quality Assurance & Software Verification process

To help manage the Software Verification process, this template includes test cases, test procedures,
and supports the controlled execution of test procedures.

The template also helps you connect quality goals to development activities. It supports

test management by letting you define custom test cases, compose test sets, and execute
parameterized tests on multiple hardware and software configurations. Accurate and fast automated
testing is available via the platform’s integration with Jenkins. A Test Coverage Browser and highly
customizable dashboards are available to monitor and report on test coverage, execution, and
results.

For QA personnel, the template offers customizable dashboards and all-around access to a single
source of truth regarding the development lifecycle. Internal audits are supported by automated
documentation as well as guarded workflows for meticulous process control.
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Security and Approval Workflows
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for Avionics Systems Engineering

In addition to the preconfigured workflows that this Aviation DO-178C Template contains, you can
simply define and enforce the execution of your own custom processes. Our platform'’s project- and
role-based security features, and conditional logic & guards (with optional e-signatures) will help you
make sure that only the adequate (compliant) processes are used. Configurable access permissions
and e-signatures support approval processes and access control, and complete change control

helps you monitor and prove these security procedures.

8 wii 4 Lifecycle Management v @ Lifecycle Checkiists v 1 software Verification v Project Management v (] sw Planning Process v A Tools v £ Admin v
B DO-175C Avionics Template » Wiki > 1. Problem report process <0
< o s + @ a
~ B Welcome to the DO-178C Avionics Template!
B Avionic Software Engineering Template Data Model 1. Problem report process
~ (B Data Model Guideline
B 0. Table of contents.
~ B 1. Introduction <
Workflow: PR_WF - Problem Reporting and Change Review workflow -
B 1.1, Agrey-box Wiki that acts as
Aim: In cccordance to RTCA/DO-1780. b h K
v B 2.system lfecycle ot of softnae enchmark or
> Bl 2.1. System requirements capture process o I guideline
> B 2.2. System architecture development d toaffected
> B 2.3. Requirements allocation to the items process.
Tri A RTCA/DO-T identifi
© B 3. Software lifecycle CADO dentified
B 3.1. Software planning process items.
> B 3.2 Software requirements process Process owner: Head of Airworthinass / Quality / Development
> B 33 Software design process Process manager: It can be a ine manager - Team Leader / Project Manager / A moderator
> B 3.4. Software coding process
(Ghange Control workflow)
> B 3.5 Software integration process
> B 3.6. Software verification process - testing and analysis
> B 3.7 Integral processes
B 4. Milestones.
> B 5.Checklists 1.1. Workflow
> B 6. History, related documents and abbreviations
~ B Problem Report and Change Control Process Description f Hellot How can  help you? JIRaS 3
a1 o IH| : —
B8 wii 4 Lifecycle Management v @ uitecycle Checklists v 1 software verification B Project Management v [ sw planning Process v & Tools v £ admin v
B 00-178C Avionics Template - TestRuns > Coverage <0
A TestSet ResultStatistics
(0]
DO-178C Avionics Template - High-Level Software Verification Cases. 3(100%) o o 0 0 3
DO-178C Avionics Template - Low-Level Software Verificati 2(100%) o L 0 0 2
D0A78C Avonics Template - SW-HW Inegration Test Procedures 0 0 3 3 0 0
Totals 5(100%) 0 3 0 0 s
EmiT QB search inWork tems [ ] Search i Test Cases
Test Sets/Cases Result Runby Test Cases Coverage Anlysis Runat
v @ porzsca mplate » HighLevel S 0
03 [HLSVTS:91578] HLSVC - Engine Speed Measurement 3 g
Test Coverage v @ sy B 3 s
Browser 5
> @ tisvisaises] S1-medium range) 1 1
> © pusvTsaisza) —— ! !
> @ psvrss0009) 1 maximal 1 .
2 2 8
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B w4 ey v B v 1 Software Verification v/ Project Management v [%) SWPlamningProcess v R, Tools v L Admin v
[ D0-175C Avionics Template » Global Lifecycle Checkist Library < 0
Views .
V/ Allitems N PcoQ B Y
<
< o ESE = | Checklists for all
items in scope
® [6LCL-80000] - High-Level Software Requirement Checklist
. ] " of the software
® [GLCL-80001] - Software Requirement Checklist 1 High-Level Software Requirement Checklist — lifecycle
i i TR
@ [6LCL-80002) - Software Requirements Trace Data Checklist Note: DO-178C definition of High-Level Requirements: Software requirements developed from —
® [GLCL-80005] - Low-level Software Requirement Checklist analysis of and system architecture. w—
ubmitted at
-8 - 22-Jul 23:32
® [BLCL-B0006] - Software Design Requirements Checklist hieh mcmbatotehgherios | I
® [6LCL-80007] - Software Architecture Checklist requirements, and)/or specify the behavior beyond the one specified by the system requirements.
Submitied by
@® [GLCL-80008] - Software Design Trace Data Checklist Relations: One high-level requirement can be traced to 0 up to ' item requirements. If zero, then ‘mate harsing
@ [6LOL-80011]-Checkist for a Set of Verificaion Cases it justified, identified as derived and provided to System Validation & Safety Processes. Item
requirement is a system-level requirement allocated o the concrete software item
@® [GLCL-80012] - Checklist for High-Level Verification Case Specification Astinety
{® [6LCL-80013] - Checklist for Low-Level Verification Case Specification v 9test steps
® [GLCL-80014] - Checklist for High-Level Verification Case Trace Data
® [6LCL-80015] - Checklist for Low-Level Verification Case Trace Data
@ [GLCL-80016] - Checklist for a Verification Procedure 2 Software Requirement Checklist staus
[ e ]
® [GLCL-80017] - Checklist for Verification Procedures Specification Notes: Software Requirements Data is a definition of the high-level requirements including the
® [6LCL-80018] - Checklist for Verification Procedures Trace Data derived requirements. —
p . - N 22-Jul 23:35
@® [6LCL-80019] - Checklist for a Verification Result record © 9test steps 2w,
® [6LCL-80020] - Checklist for Software Verification Results Specification
® [6LCL-80021] - Verification Results Trace Data
3 Software Requirements Trace Data Checklist _—
T
Notes: Trace Data, showing the bi-di 1 1 )
allocated to software and high-level requirements, is developed. o
The purpose of this Trace Data is to: Submitted at
B8 wii 4 Lifecycle Management v @ Lifecycle Checkiists v 1 Software Verification v B Project Management v/ [*) sw Planning Process v R, Tools v £ Admin v
B DO-178C Avionics Template > High-Level Software Requirements. < 0
vi
3 R 5 . v
< & ® > A
[ [SR-94004] - Introduction
~ [ [SR-94005] - High-Level Requirements of Engine Control Software (4) 3 1 Introduction [OR T
> [ [SR-94006] - Engine Speed Measurement (3) ®
~ 3 [SR-93980] - High-Level Requirements Dictionary (13) fssianedio
~ [ [SR-94011] - Measured values (8)
@ [SR-94009] - ADC1 Value
2 High-Level Requirements of Engine Control Software
[SR-94010] - ADC2 Value sttus
[SR-94012] - Engine Speed Measured Value 1 for @ Software

@ [SR-94013] - Engine Speed Measured Value 2

@ [SR-94016] - GPIO3 - Speed Signal 1 Loss

@ [SR-94017) - GPIO4 - Speed Signal 2 Loss

@ [SR-94018] - GPIOS - Open or Short-Circuit of Speed Sensor 1

@ [SR-94019] - GPIOG - Open or Short-Circuit of Speed Sensor 2

~ [ [SR-94014] - Valid values (1)

@ [SR-94015] - Engine Speed Valid Value
~ [ [SR-94020] - Symbolic Constants (1)

@ [SR-94021] - NO_VALID_ENGINE_SPEED

A

Real-life examples for all

artifact types

“This section
ltem.

2.1 Engine Speed Measurement

2.1.1 Engine Speed Measurement via Speed Sensor S1

The ® Engine Control Software
ADC1 Value

and shall set the ® Engine Speed Measured Value 1 [ as follows:

* 0coresponds 1o 0 rpm
« 4000 coresponds to 60 000 rpm

ADC1 Value

e is higher than 4000 then the
setto 60 000 rpm.

Engine Speed Measured Value 1

shall measure the speed of the engine as linear interpolation

shall be

Assianedto

Status

Assionedto

Status

Assignedto
laszlo katona

Hello! How can I help you? JReS (9

www.intland.com


https://intland.com

7 codebeamer:

Sophisticated change control
process with automation
v
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B8 wiki A Lifecycle Management v @ Lifecycle Checklists v 1 Software Verification v Project Management V' [ sw Planning Process v A Tools v B Admin v
{8 00-178C Avionics Template > Problem Reports < N0
Views " o
8 cusom s v oea v
Search items Q
nital @ Level1 @
Problem Report Status Impacted Configuration Items Submittedat  Submittedby  Assignedto  Change Request
% [PR94711] Problem in SOR-80003 Get engine speed value measured via Speed Sensor S 27:Aug 1450 Imacisak mateharsing < [R94712] SDR-80003: Get engine speed value measured via Speed Sensor S1v17
]
B wii 4 Lifecycle Management v @ Lifecycle Checklists v 1 Software Verification v B Project Management v (] swPlanning Process v R, Tools v £ Admin v
[@ p0-178C Avionics Template > System admin > Audit ]

user Artifact Event Type Workspace Tracker Message Created at
Imacisak [SC-109512] adc_driver source code Work Item Update DO-178C Avionics Template Source Code Show changes 18:0ct 12:14
Imacisak [SC-109513] gpio._driver source code Work Item Update D0-178C Avionics Template Source Code Show changes 18:0ct 12:14
Imacisak [5-109514] inputs_from_engine source code Work Item Update D0-178C Avionics Template Source Code Show changes 18:0ct12:11
Imacisak inputs_from_engine.h Atifact Create DO-178C Avionics Template - - 18-0ct12:11
Imacisak inputs._from_engine.c Antifact Create D0-178C Avionics Template - - 18-0ct 1211
mate harsing [SR-109515] Demo item Work Item Update D0-178C Avionics Template High-Level Software Requirements Show changes 18-0ct 11:26
mate harsing [SR-109515] Demo item Work Item Update D0-178C Avionics Template High-Level Software Requirements Show changes 18-0ct 11:26
mate.harsing System HW-SW ltem Catalogue Atifact Update DO-176C Avionics Template - - 18-0ct 11:22
Imacisak [SF-94062] guint16_get_speed_n2() Work Item Update DO-178C Avionics Template Software Functions Show changes 18:0ct 11:16
Imacisak [SF-94059] guint16_get_speed_n1() Work Item Update DO-178C Avionics Template Software Functions Show changes 18-0ct 11:16
Imacisak [SF-94056] guint16_get_engine_speed() Work Item Update DO-178C Avionics Template Software Functions Show changes 18-0ct 11:15
Imacisak [SRS-93954] Speed Sensors Checks Work Item Update DO-178C Avionics Template System Requirements Show changes 18:0ct 1021
Imacisak [SRS-93951] N2 Speed Measurement Work Item Update DO-178C Avionics Template System Requirements show changes 18-0ct 1021
Imacisak [SRS-93952] Engine Speed Measurement Work Item Update DO-178C Avionics Template System Requirements Show changes 18-0ct 1021
Imacisak [SRS-93955] Valid engine speed value selection Work ltem Update DO-178C Avionics Template System Requirements Show changes 18-0ct 10:20
Imacisak [SC-109513] gpio_driver source code Work Item Update DO-178C Avionics Template Source Code Show changes 180t 10:11
Imacisak [SC-109513] gpio_driver source code Work Item Update DO-178C Avionics Template Source Code Show changes 18-0ct 10:10
Imacisak [SC-109514] inputs_from_engine source code Work Item Update DO-178C Avionics Template Source Code Show changes 18-0ct 10:10
Imacisak [SC-109514] inputs_from_engine source code Work Item Update DO-178C Avionics Template Source Code Show changes 18-0ct 10:09
Imacisak [SC-109512] adc_driver source code Work Item Update DO-178C Avionics Template Source Code Show changes 18-Oct 10:09 (9
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Aviation Compliance & Audit Trail
Dashboard

Codebeamer's Avionics DO-178C Template
leverages our platform's advanced process control,
documentation and reporting capabilities, and
provides pre-configured security and process
workflows. Therefore, it greatly supports the
enforcement of mature aviation development
processes, and thus facilitates compliance with
relevant standards.

In addition to advanced and automated reporting
options, our solution offers an Audit Trail Dashboard
to simplify and accelerate aviation compliance. A
lifecycle-wide audit trail is automatically recorded
with all changes to your work items, fields, workflows
and transition diagrams, and an overview of current
permissions. All this is accessible with just a few
clicks using the comprehensive Audit Trail Dashboard.
Using the dashboard, you can create an automatically
updated widget with all this lifecycle data, and

simply export comprehensive reports to accelerate
compliance audits.

(2 codebeamer:

Best Practices and Repeatable
Processes

Configure our platform to support your company's
standard operating procedures, and leverage
existing data to propagate quality standards
internally. Repeatable processes ensure higher
product quality, fewer errors, and reduced project
costs. Mature re-use processes help cut the time
and costs of development. Leverage existing
artifacts (for instance, requirements with the test
cases that verify them) and processes, and reuse
project configurations to accelerate development
and product verification. Visualize and automate
workflows with automated gates and conditions, and
save costs in the development of quality aviation
products.

Audit Trail
( Requirement
created
( Requirement
changed

Requirement
reviewed

Auditor

Qo

( Product
released
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Baselines

Our platform’s baselining functionality allows you
to create comprehensive snapshots of the current
state of all your artifacts, capturing the entire set
of specifications. To support versioning, baselines
include wiki pages, documents, attachments,
comments, and all types of work items & data that
you're using in your development lifecycle.

Configurable and Extendable Avionics
Solution

As an inherently flexible and highly configurable
platform, our solution offers several integration
points with widely used tools, and provides highly
customizable artifacts and workflows. This allows
you to tailor the system to your internal processes,
and connect it with existing tools that you'll want to

continue using. In addition to our integration with MS

Office (Word and Excel round-trip export/import),

ReqglF, IBM® Rational® DOORS®, Jira®, Jenkins, and

Enterprise Architect to name just a few. REST and
Swagger APIs allow you to simply create custom
integrations. The platform is also connected to
agosense and the Tasktop Integration Hub.

DO-178C Template
for Avionics Systems Engineering

Data Analytics and Reporting

Our platform stores all your important production and
historical data in its repository, from requirements
through to testing and delivery. Its powerful data
analytics and reporting features help make sense

of all that data to unlock valuable insights. Search
and filter data using queries, visualize it using
preconfigured charts and diagrams, send automated
reports, and analyze data to support decision-
making. Using shareable, exportable automatic

data visualization enables you to monitor business
KPIs effortlessly, letting you oversee, improve and
optimize processes. Dashboards and reports with
benchmarks, visualized data, and production insights
may be simply created and shared with others.

Requirements by Priority

aaaaaaaaaaaa

Burn down chart
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Our solutions are successfully used by:

o

O
SPHEREA

TEST & SERVICES

SONALYSTS 4 DASSAULT

AV IATI/I ONW

NAVBEA

NAVAL SEA SYSTEMS COMMAND

Explore Codebeamer’s
Aviation solutions in action

Find out why global leaders like Airbus, Spherea, and the US
Navy’s NAVSEA is using our tools! Discover the benefits of
PTC’s Codebeamer technology, an integrated Engineering and
Application Lifecycle Management platform for aviation systems
development & compliance.

Start your free 30-day trial — no strings attached,
no credit card required!

intland.com
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