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INTRODUCTION
General
Where necessary, the quality management system requirements in AS9100A have been clarified for

software. Where a paragraph within AS9100A does not need to be clarified for software, the
requirements as stated in AS9100A apply.

Process Approach
The basic requirements of AS9100A apply. No additions or clarifications required for goftware.

1. SCOPE:
1.1 General:
The basic requ{rements of AS9100A apply with the following ¢larifications.

This document[supplements the requirements of AS9100A for deliverable software.

This supplement contains Quality System requirements for suppliers of products {hat contain
deliverable emibedded or loadable airborne, spaceborne or ground support software components
that are part of jan aircraft Type Design, weapon system, missile or spacecraft opgrational software
and/or support software that is used in the development and maintenance of delijerable software.
This includes the host operating systent-software including assemblers, compilerg, linkers, loaders,
editors, code generators, analyzers,\ground simulators and trainers, flight test dafa reduction, etc.,
that directly support creation, test and maintenance of the deliverable software. Where Commercial-
Off-The-Shelf (COTS) or non=developmental components are integrated into a deliverable product,
the organization and the customer shall agree on the extent of applicability of this| supplement. The
organization shall demonstrate that the software development infrastructure is in fompliance with
AS9100.

This document|also applies to firmware as defined herein. It does not apply to prbgrammable logic
devices, including fuse-link or reconfigurable parts such as Application Specific Integrated Circuits,
(ASIC) or Field Programmable Gate Arrays (FPGA). ASICS AND FPGA'S are addressed by RTCA/
DO-254.

1.2 Application:
The basic requirements of AS9100A apply. No additions or clarifications required for software.
2. NORMATIVE REFERENCE:

The basic requirements of AS9100A apply. No additions or clarifications required for software.
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. TERMS AND DE

FINITIONS:

The following terms are important to the understanding of this supplement and are included here for
ease of use of the supplement.

baseline: The approved, recorded configuration of one or more configuration items, that thereafter
serves as the basis for further development, and that is changed only through change control
procedures. [RTCA/DO-178B]

configuration ite
configuration ma
management pu

development: a
analysis, design,
term “support” wi

project manage
configuration m
verification,
regulatory auth
safety,
reliability and
assurance.

escalation: Proc
process changes

firmware: An ord

: (1) One or more hardware or software components treated as-3
agement purposes. (2) Software lifecycle data treated as a-unit fq
oses. [RTCA/DO-178B]

DO-178B]

software life cycle process that contains the activities and support
coding, integration, testing, installation*and acceptance of softwar
thin the development lifecycle may include the activities and proce

ment,
anagement,

Drity liaison,

aintainability, and

pss for raising to a higher authority the responsibility to disposition
or deviations from contractual requirements and established stan

ered set of instructions and associated data stored in a way that ig

unit for
r configuration

ndors through
htion is not COTS

for requirements
b products. The
sses of:

honconformances,
jards.

not dynamically

changeable; for example, microprograms stored in Read-Only Memory (ROM). [ANSI X3.172-1995]

functional requirements: A requirement that specifies a function that a system or system component
must be able to perform. [[EEE-STD-610]

monitoring: The act of witnessing or inspecting selected instances of test, inspections, or other activity,
or records of those activities, to assure that the activity is under control and that the reported results
are representative of the expected results. Monitoring is usually associated with activities done over
an extended period of time where 100% witnessing is considered impractical or unnecessary.
Monitoring permits authentication that the claimed activity was performed as planned. [RTCA/DO-

178B]
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3. (Continued):

non-developmental software: Deliverable software that is not developed under the contract but is
provided by the contractor, the Government, or a third party. Non-developmental software may be
referred to as reusable software, Government furnished software, or commercially available software,
depending on its source. [DOD-STD-2167A]

release: A particular version of a configuration item that is made available for a specific purpose (for
example, test release). [ISO/IEC 12207]

replication: Copying a software product from one medium to another.

software: Compuiter programs and, possibly, associated documentation anéddata pertaining to the
operation of a computer system. [RTCA/DO-178B] The executable programming logic and data that
are embedded inlhardware devices are considered to be included inshis definition.

software development infrastructure: Includes the management and assurance of the activities and
processes requirgd to develop software.

software item: Any identifiable part of a software product.

software life cycle: (1) an ordered collection of processes determined by an organiration to be
sufficient and adequate to produce a software product. (2) The period of time that begins with the
decisions to produce or modify a software product and ends when the product is retired from service.
[RTCA/DO-178B

software product] The set of computer.programs, procedures and possibly associated documentation
and data. [ISO/IEC 12207]

NOTE: A softwafe product may be designated for delivery, an integral part of another product, or used
in the deyelopment)process.

NOTE: This is di|ﬁerent than a product in ISO 9000.

stage: A defined segment of work.

NOTE: A stage does not imply the use of any specific life cycle model. The term stage is synonymous
here with the term phase used in ISO/IEC 12207.

support software: Software that aids in the development or maintenance of other software. For
purposes of this standard, support software includes system software used to facilitate the operation
and maintenance of a computer system and it's associated programs. [IEEE-STD-610]
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4. QUALITY MANAGEMENT SYSTEM:

4.1

General Requirements:

The basic requirements of AS9100A apply. No additions or clarifications required for software.

4.2 Documentation Requirements:

4.2.1

422

423

424

4.3 Configuration N

The basic requ
The software ¢
a.
b.

c.
d.

LA

General: Thq
software.

Quality Manu
must address

Control of Do
required for s

Control of Re

Where record
of the records
availability of

Organizatio
organizatio
Configurati
Configurati

basic requirements of ASS100Aapply Noadditionsorctarificat

al: No additions or clarifications required for software, however th
quality system requirements for software.

cuments: The basic requirements of AS9100A apply. No additions
pftware.

cords: The basic requirements of AS9100QA apply with the followir
s are held on electronic media, consideration of the retention time
should take into account the rate\of degradation of the electronic
the devices and software needed to access the records.
lanagement:
rements of AS9100A apply with the following clarifications.
pnfiguration management process shall document the following (a
ns involved in configuration management and responsibilities assi
.

DN marnagement activities to be carried out.
pbnhanagement tools, techniques, and methodologies to be used.

1s required for

b quality manual

or clarifications

g clarifications.

images and the

a minimum):

gned to each

The point at which software items should be brought under configuration control.

Additional requirements on configuration management are found in clause 7.

5. MANAGEMENT RESPONSIBILITY:

5.1

Management Commitment:

The basic requirements of AS9100A apply. No additions or clarifications required for software.

5.2 Customer Focus:

The basic requirements of AS9100A apply. No additions or clarifications required for software.

-8-

s and accessibility
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5.3 Quality Policy:

The basic requirements of AS9100A apply. No additions or clarifications required for software.

5.4 Planning:

5.4.1 Quality Objectives: The basic requirements of AS9100A apply with the following clarifications.

In the absence of any overriding contractual requirements, the organization’s quality system shall

show evidena
considered a

5.4.2 Quality Mana
following clar

Quality plann

- the organizg
- the project/y

At the organi:

a.
b.
c.

f.

g.

software |
how the o
how softw
cycle;
any comn
requireme

e thatthesafetyand retiabitity attributes of the—software producth
nd addressed.

gement System Planning: The basic requirements of AS9100A aj
fications.

ng for software shall occur at two levels:

tional level; and
roduct level.

rational level, software quality system:planning shall identify:
fe cycle models to be used for. the types of projects that the organ
rganization normally implemeénts software life cycle processes;

are engineering methods are tailored for the organization’s projec

non templates for assisting the development of software products,
ents documents,-architectural design documents, detailed design d

code hea
software

ers, and software user manuals;
anagement'planning such as technical, cost, and schedule plann

ave been

ply with the

zation undertakes;
s within the life

such as software
ocuments, source

ing, configuration

managenjent planning, verification and validation planning, safety, security and quality

assurance planning;
tools and |software/systems development, operations or maintenance envirg

conventi

nment;

s_for the use of programming languages and software libraries.

At the project/product level, quality planning is discussed in clause 7.1.

5.5 Responsibility, Authority and Communication:

5.5.1 Responsibility and Authority: The basic requirements of AS9100A apply. No additions or
clarifications required for software.

5.5.2 Management Representative: The basic requirements of AS9100A apply. No additions or
clarifications required for software.
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5.5.3

Internal Communication: The basic requirements of AS9100A apply with the following

clarifications.

Processes and plans for software shall be coordinated with and communicated with impacted

functional org

anizations.

5.6 Management Review:

5.6.1

5.6.2

5.6.3

6. RESOURCE MA

6.1

6.2

6.2.1

6.2.2

£ A PV~ U RELTT BT |

General: Thq

Top manager
will be used 3

Review Input
software.

Review Outp
for software.

Provision of Re
The basic requ
Human Resour

General: Thq
software.

Competence
following clar

basicTequirerments of

hent shall review the software process(es) based on objective, qua
s a baseline for improvement.

The basic requirements of AS9100A apply. No additions or clarifig

it: The basic requirements of AS9100A apply:'No additions or cla

NAGEMENT:
sources:
rements of AS9100A apply:"No additions or clarifications required
ces :
basic requirements of AS9100A apply. No additions or clarificatio

Awaréness and Training: The basic requirements of AS9100A af
fications.

ons.

intitative data that

ations required for

ifications required

for software.

ns required for

ply with the

Skills of personnel performing software tasks, at a minimum, shall be maintained at a level required
to meet customer and regulatory requirements.

-10 -
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6.3

6.4

7. PRODUCT REAI

7.1

Infrastructure:

The basic requirements of AS9100A apply with the following clarifications.

The organization shall determine, provide and maintain a software development and maintenance
infrastructure needed to achieve conformity to product requirements. Infrastructure includes, as

applicable:

a. softwared

computer a
b. process eq
c. organizatio
Work Environm
The basic requ
NOTE: Factors

online
magne

Planning of Prg
The basic requ

Planning for so
format suitable

Software plann
definition, desig

vetopmentand testtootsand atitites mctodimghostdevetoprmert g
nd related support software);

nal policies, procedures, instructions and process documentation.
ent:

rements of AS9100A apply with the following ¢larifications.

that may affect the conformity of software product include unauth
storage or master media, media degradation due to age, humidity,
lic sources, handling and transportation damage, etc.

LIZATION:

duct Realization:

rements of AS9100A apply with the following clarifications.

ftware shallHbe'consistent with the organization’s quality system an
to the organization’s method of operating.

ngshall address the following items, ensuring the compatibility of
n, coding, maintaining, testing, and delivery processes and the ap

nvironments (host

lipment (including software loading, duplication/verification of.nedia masters, virus
checking, njedia transmittal and archiving facilities);

orized access to
temperature,

d documented in a

the requirements
plicable

documentation:

The life cyc

Identificatio
Identificatio

"0 Q0T

Quality requirements expressed in measurable terms, where appropriate.

le model for software development.

Defined criteria for starting and ending each project phase.

n of verification and validation activities to be carried out.
n of configuration management procedures to be carried out.

responsibilities and authorities for:

Detailed planning (including schedules, procedures, resources, and approval) and specific

-11 -
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7.1

7.2 Customer-Reld

7.21

7.2.2

7.2.3

(Continued):

-

« Configuration management.

» Software quality engineering

» \Verification and validation of developed products.

» \Verification and validation of purchased products.

» Verification of customer-supplied products.

* Analysis of risks

+ Cost and progress tracking (e.g., Earned Value Tracking)

« Control ' i TOTT:

» Ensuring that activities described in the software plans are carried out;
* Installajon

Identification and selection of software subcontractors (if applicable);dncluding creating and

coordinating the Statement of Work.
Identification and planning for COTS, and/or trade studies.
Identification of material, processes, or services to support@pération and mai

htenance of the

software prpduct (e.g., compilers, translators, test equipment, and test softwafe), if applicable.

Identification and planning of the verification of life cycle activities to be carrie

ed Processes:

H out.

Determination of Requirements Related to the Product: The basic requirement$ of AS9100A

apply. No additions or clarifications required for software.

Review of Requirements Related to the' Product: The basic requirements of A§9100A apply. No

additions or dlarifications required«for software.

Customer Communication: The basic requirements of AS9100A apply with the
clarifications.

Particular attgntion shall be given to communicating planned schedules, progre
assumptions,|andrisks associated with the software product.

following

5S, costs,

-12-
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7.3 Design and Development:

7.31

Design and Development Planning: The basic requirements of AS9100A apply with the following

clarifications.

The organization shall manage the interfaces between all groups involved with software
development to ensure effective communication and clear assignment of responsibility.

Development

a. The defin
customer
b. The defin

subcontr
d. Identifica
developm
method o
developm
and meth
e. Planning
installatio
f. Reliability]
Schedule
resources
h. Software

c. The orga%vization of the project resources, including the team/structure, resg

The organiza
non-developn

ptanming shattaddressatamimimunthefottowingiterns:

or organization projects and requirements.
tion of input and output products of the project as a whole:.

ctors, and material resources to be used.
on of standards, rules, practices, conventions, téols, and techniqu
ent; configuration controls placed on tools; configuration managen
controlling nonconforming products; methiods of controlling softwa

pds of control for virus protection.
such as quality, risk management,\configuration management, intg
N, migration, training, maintenance, and reuse.
maintainability, and safety.

5 including the phases of-the project; the work to be performed, thé
and timing; the associated dependencies; the milestones.
process improvement:

lion shall have a-documented process in place for evaluating and
nental software (e.g., COTS, re-engineered, reused/previously de

tion of the project, including a statement of its objectives and,refergnce to any related

onsibilities, use of

es for
nent practices;
re used to support

ent; procedures for archiving, backup, and recovery, including contingency planning;

gration, test,

b associated

hpproving use of
eloped).

-13-
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7.3.2 Design and Development Inputs: The basic requirements of AS9100A apply with the following
clarifications.

These inputs shall be reviewed for adequacy. Requirements shall be complete, testable,
unambiguous and not in conflict with each other.

The customer should provide the requirements. However, where mutually agreed upon, the
organization may provide the requirements. In such a case, the organization shall:

a. Establish[documented procedures for developing the requirements, including:

* Methqds for agreeing on requirements and authorizing changes,
* Methqds for the evaluation of prototypes or demonstrations, where used.
* Recornding and reviewing discussion results on both sides.

b. Develop the requirements in close cooperation with the customer and make| efforts to prevent
misunder$tandings.
c. Obtain thg¢ customer’s approval of the requirements prior to implementation when required by
contract.

Input data to fesign shall be defined and documented in terms of functional requirements.
Interfaces befween the software product and other products shall be defined and documented.
The software|requirements shall be expressed in terms that allow validation during product
acceptance.

7.3.3 Design and Qevelopment Outputs: ‘The basic requirements of AS9100A apply yith the following
clarifications.

For software,|design and development includes all activity from planning to proguct delivery.
For software,|the required output from the design and development activities shall be defined and

documented.|[The following are examples of documentation that should be revigwed for
correctness, completeness, and consistency with the requirements:

Architectural design.

Detailed design.

Source code.

User guides.

Software version description.

Updated risk assessment.

Assurance and safety assessments.

Integration and test procedures.

Make-buy/trade studies.

Final test plans.

Coding standards and conventions.

External interface control documents.
. Test tool configuration, test data, test scripts and test drivers/stubs.

3ITFT T IQ 02000

-14 -
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7.3.3 (Continued):

7.3.4

7.3.5

7.3.6

7.3.6.1

7.3.6.2

There shall be evidence that design and development outputs have been coordinated with the
customer as required by contract.

For software, key characteristics may include but not be limited to stability of requirements, stability
of code size, defect levels, defect containment, cyclomatic complexity, memory and timing

utilization or other product and process characteristics that have the potential to adversely impact
development costs and schedules, specified performance, maintainability, safety, reliability or other

customer exp
appropriate f¢
shall be estal
thresholds sh
characteristic

Design and O
clarifications

Design and O
clarifications.

In some caseg

ectations—T e orgamization stattdetermime-the software key char
r the software product and process. Appropriate measures of the
lished and used to manage or track the characteristic during:the li

required for software.

evelopment Verification: The basic requirements of AS 9100 appl

s, the results of processes cannot\be fully verified. An example is

critical softwdre cannot be tested under actual circumstances without risking se

consequence
to test some

alternative m
Analysis.

Design and O
clarifications.

In some case

s or perhaps the circumstances are rare and difficult to simulate.
software products exhaustively and conclusively, the organization

cannot be va

all be established and action taken to mitigate adverse treads of th
S.
evelopment Review: The basic requirements of AS9100A apply.

bthods of verification such’ as simulation testing or Failure Modes &

evelopment Validation: The basic requirements of AS 9100 apply|

acteristics that are
key characteristic
e cycle. Levels or
e selected key

No additions or

with the following

where safety
fious

Due to the inability
shall demonstrate
nd Effects

with the following

s the product cannot be fully validated. An example is where safety critical software
idated“under actual circumstances without risking serious consequ
the circumstances are rare and difficult to create. Due to the inability to validate

ences or perhaps
some software

products exhaustively and conclusively, the organization shall demonstrate alternative methods of
validation such as operational simulation, or safety/hazard analysis.

The type and extent of methods used shall be commensurate with the risk and consequences of
design and development failures.

Documentation of Design and/or Development Verification and Validation: The basic
requirements of AS 9100 apply. No additions or clarifications required for software.

Documentation of Design and/or Development Verification and Validation Testing: The basic
requirements of AS 9100 apply. No additions or clarifications required for software.
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7.3.7 Control of Design and Development Changes: The basic requirements of AS 9100 apply with the

7.4 Purchasing:

7.41

7.4.2

74.3

following clari

fications.

Software changes shall be evaluated for impact to applicable products and processes within the

life-cycle.

Any software changes shall be assessed for impacts to system safety, reliability and
maintainability.

Purchasing P
The organiza
functional org
management

Purchasing Ir

In addition, w
communicatig

Verification of
clarifications.

Where the or
data in those

When COTS

allocated to the COTS software shall be verified as part of end item verification

software shal
customer aco

rocess: The basic requirements of AS 9100 apply with the-followi
lion shall ensure that software source selection and’approval inclu
anizations, (e.g. purchasing, software engineering, software qualit
etc).

formation: The basic requirements of AS(9100 apply with the foll

here appropriate, purchasing data shall include standards to be af
n protocol, architectural specification, engineering standard, or re

Purchased Product: The basic requirements of AS 9100 apply w
janization utilizes certification / conformity reports to verify purcha
reports shall be.in_accordance with approved specifications.

software is-procured for integration into deliverable products, end

be idéentified and configuration controlled to support conformity, ¢
eptance requirements.

ng clarifications.
des all impacted

y, configuration
wing clarifications.

plied (e.g.
julatory guidance).

th the following

5ed product, the

tem requirements
validation. COTS
brtification, and
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7.5 Production and

7.51

Service Provision:

eir entirety.

Control of Production and Service Provision: The following requirements replace the contents of
AS9100A in th

For software, the term “Production” is intended to cover only the deployment of approved, released
software for loading into the target computer system. Accordingly, the applicable controls for
software are restricted to the following:

The organiza

replication, and installation of software items or products.

a. Build and

The follov

1.

instru
2.
on the
Decis
incorp
Verifig

3.

4.

The relea
resolution

Replicatia

The follov

Disas

wp =

Identification of the software items that constitute each release, includin

Identification of the types (or classes) of releas€; depending on the frequsg

Identificationsef the master and the copies, including format, variant, ang

lion shall have documented processes for configuration-controtied

Release

ing provisions shall be addressed in the documented build and re

Ctions;
customer's operations and ability to_implement changes at any pq

orated or release of a complete-updated copy of the software proq
ation of the build process to_ensure adequacy of process instructi

ke of software shall establish a baseline that documents the tests
of identified deficiencies.

n

ing provisions shall be addressed in the documented replication

er recovery plans.

build & release,

ease processes:

) associated build

ency and/or impact
int in time;

on criteria and guidance to determifie where localized temporary fixes may be

uct is necessary.
DNS

completed and the

rocesses:

version.

The p

briod of obligation of the organization to supply copies and the cag

ability of reading

master coples.

Nooas

Installatio

Type of media for each software item and its associated labeling.

How copyright and licensing concerns are addressed and agreed upon.
Controlling the environment under which the replication is effected to ensure repeatability.
Verification that each copy is a faithful replica of the master.

n

For software product installations, the organization and customer shall agree on their
respective roles, responsibilities, and obligations, and such agreements shall be documented.
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7.51.1

7.51.2

7513

7514

7.5.1.5

Production Documentation: The following requirements replace the contents of AS9100A in their

entirety.

Approved production documentation for software, at a minimum, shall consist of a software
definition drawing (sometimes called a version description document, software version
description, software configuration index, etc.) It shall identify the specific source code
components by version, the support software, build instructions, and a software loading
procedure that assures a valid, repeatable load of the executable software into the target

computer. |

Control of H
AS9100A i

Changes to
(i.e., cyclic

required), etc., shall be made in accordance with formal configuration controll

Control of R
following re

Equipment
media (suc

integrity of {he load operation and the ability to initialize the target system afte

Control of \
following re

When facto
developed,
retrieval of

Control of S
clarification

strat-atsoinclude orreferenceachange or probfermreport summ

roduction Process Changes: The following requirements replace
their entirety.

procedures that affect the loading, verification of load, virus and dd
rfedundancy checks (CRC) or checksums), labeling, internal part m
roduction Equipment, Tools, and Numerical Control (N.C.) Machin
quirements replace the contents of AS9100A in their entirety.
and tools that transfer and verify executable software data from cg
N as disk, compact disc (CD) or(server resident files) shall be valid
Vork Transferred, on a.Temporary Basis, Outside the Organization
quirements replace:the contents of AS9100A in their entirety.

Iy load and verify’operations are transferred from the facility in wh
processes-and procedures shall ensure the integrity of the transfe

he mastérimedia.

ervice’Operations: The basic requirements of AS9100A apply. N¢

Ary.
the contents of

ta integrity checks
arking (when

bd procedures.

e Programs: The
mputer sensible
hted to ensure the
I the load.

s Facilities: The

ch the software is
I, archiving and

additions or

5 ‘required for software.

7.5.2 Validation of Processes for Production and Service Provision: The following requirement replaces

the contents of AS9100A in its entirety.

For production and service provision, any software development process, (e.g., assembly,
compilation, linkage) that cannot be directly inspected, shall be validated by operational verification
of the final product.
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7.5.3

754

Identification and Traceability: The following requirements replace the contents of AS9100A in
their entirety.

The organization shall establish and maintain procedures for identifying software items during all
phases, starting from specification, through development, test, replication, and delivery. These
procedures shall continue to apply after delivery of a product if required by contract.

Throughout the product life cycle, there shall be procedures to trace the components of the
software itemyorproduct{forexampte; thateachsoftware Tequirermentistraced) from systems
requirements|to software requirements, design, code, and test).

The organization shall establish and maintain a configuration management system for software
products, which provides the capability to:

a. Identify uniquely the versions of each software item.

b. Identify the versions of each software item that together.cénstitute a specifi¢ version of a
complete |product.

c. ldentify the build status of software products under development, delivered, |or installed.

d. Manage gccess and changes to controlled items:

e. Provide cpordination for the updating of multiple*products in one or more logations as required.

f. ldentify and track all actions and changes resulting from a change request, or problem, from

initiation through release.
Procedures shall be applied to ensure-that the following can be identified for each software item:

g. The approved production doeumentation for all software configuration items,
h. Associatdd development tools and test suites.

i. Interfaceq to other software items and to target computer hardware.

j.  The development and target computer hardware and software environment
k. Source cqgde and executable code.

The organizationishall establish and maintain configuration status accounting pfocedures to
record, manage,and report on the status of software, the support environment,|and related
hardware items, change requests, and the implementation of approved changes.

Configuration management shall maintain identification and traceability of unique software
releases to their targeted environment.

NOTE: In some industry sectors, configuration management is a means by which identification
and traceability are maintained (see 4.3).

Customer Property: The basic requirements of AS9100A apply. No additions or clarifications
required for software
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