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Architecture (GOA) development was initiated to develop a-frameywork which can be
prfaces needed in airborne avionics systems. At the timedof the d¢velopment of the
| of such a classification was considered a crucial part‘of transitionjng open systems
y avionics. However, it was determined during the~development of the GOA that the
applicable to domains other than avionics. For‘that reason the frgmework is entitled

Generic Open Architecture instead of the original name, Generic:Open Avionics Architecture (GOAA).

The GOA effort wa
The base documer

5 fortunate that a suitable base document existed as a starting point for its definition.
t for the GOA standard is the Space Generic Open Avionics Architecture (SGOAA),
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Lockheed Engineefing and Sciences Company (LESC), the codevelopers of the aviohics architectures
and standards repriesented in NASA CR-188269. “The contributions of Mr. Ben Doeckel of LESC who
participated in early development of the concepts for the avionics architectures and standards
represented in the SGOAA is acknowledged! Special acknowledgment is also given fo Mr. Dave Pruett
of the Johnson Space Center for his support of the Advanced Architecture Analysis, assistance in the
development of the avionics architecture and constructive criticisms of the SGOAA.
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1.

1.1

1.2

SCOPE:

Scope:

This SAE Aerospace Standard (AS) establishes a Generic Open Architecture (GOA) Framework for
application independent hardware/software systems. This document defines the interface classes
for the GOA Framework. Supplemental documents define the guidelines for applying the GOA
Framework to specific applications.

Purpose:

The purpose of
open systems i
framework is ug
generic set of s

It is intended th
implementation
produced indef
Framework pro
capabilities. Af
implementation
interoperate.

Application of t
expected to prq

this document is to provide a framework to identify interface €lassg
hterface standards to the design of a specific hardware/software s
bed to define an abstract architecture based on a generic Set of int
ystem interface points facilitate identification of critical interfaces.

of the GOA Framework will increase the chance that components
endently will “plug and play” and evolve affordably within the dom
vides a basis for commonality for both ¥endors and users of comp)
plication of the GOA Framework willimpose constraints on indivig
s. This will increase the likelihood\that independently produced pf

vide the following benefits to future programs:

es for applying
ystem. This
brface points. The

at the GOA Framework be specialized for varying domains. A dofnain specific

capabilities

hin. The GOA
pnents/

ual domains and
oducts will

ne GOA Framework together with the appropriate open system int¢rface standards is

Hures that will

bsign impact to the

hacement of

a. Provide the|basis for establishing a set of specifications, standards and proce
become common to all elements of a major system.
b. Ensure thaffuture systems can be upgraded and maintained with minimal red
existing sygtem byestablishing the interfaces required to enable modular repl
hardware apd seftware.
c. Promote availability of multiple sources of needed software and hardware, especially commercial
off-the-shelf components.
d. Provide a pool of hardware and software modules for multiple program commonality and re-use.
e. Insure access to the architecture and its design documentation for any vendor or agency desiring

to propose new uses and applications, and to facilitate competition to contain cost growth.
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1.3 Application Guidance:
This document is intended to be used by both system designers and system implementors in the
development of open systems architectures. Domain specific guidelines should be developed to
provide clarification for application of the GOA Framework.

1.4 Document Structure:

This document isstructuredasfottows:
a. Section 1 defines the scope and purpose of this document.

b. Section 2 ligts documents referenced within this document, and definitions and terminology used
in this document.

c. Section 3 pfesents GOA Framework requirements.
d. Section 4 pfovides applicable notes to the GOA Framework standard.
2. REFERENCES:

The following doguments provide additional supplemental material applicable to thig standard. They
provide additiongl requirements or expand on\requirements from this standard for generic open
architectures.

2.1 Standards:

ISO International Organization for Standardization 7498: Informatjon Processing
Systems\> Open Systems Interconnection - Basic Reference [Model
MIL-STD-499B “DraftSystems Engineering Standard”, AFMC, 1994

POSIX91 “Draft Guide to the POSIX Open Systems Environment”, P1(003.0/D14, IEEE
Computer Society, November 1991
SYSB-1 “Systems Engineering”, EIA Engineering Bulletin SYSB-1, Elgctronics Industries

— Associationm(EtA, December 1989
2.2 Specifications:
2.2.1 Government Specifications:

SGOAA Space Generic Open Avionics Architecture (SGOAA) Standard Specification,

LESC-30354-C (NASA CR-188290), Lockheed Engineering & Sciences Company,
June 1994
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2.3

24

2.4.1

242

243

244

245

246

247

2438

249

Other Publications:

WRA93 Wray, R.B. and Stovall, J.R., “Space Generic Open Avionics Architecture (SGOAA)
Reference Model Technical Guide”, Job Order 60-430, Contract NAS9-17900 for the
JSC, NASA CR-188246, LESC-30347, April 1993
Definitions:
APPLICATION-_Application is the capability (service/function) provided by a system specific to the

satisfaction o

NOTE: Appli
appli

APPLICATIO
services on W
[POSIX91]

APPLICATIO
between the
provided. [P(

APPLICATIO
is composed
interfaces. [F

ARCHITECT
system.

ARCHITECT
systems arch

f a set of user requirements. [Derived from POSIX91]

cation refers to the entire system function that may be implemented in part by

cation software.

N PLATFORM: Application Platform (AP) is the setof resources that supports the
hich an application or application software will run:” Also known a$ a host platform.

N PROGRAM INTERFACE: Application(Program Interface (API) i
hpplication software and the application platform, across which all
DS1X91] APl is a GOA 4D interface.

N SOFTWARE: Application Software is software that is specific to

5 the interface
services are

an application and

pf programs, data and documentation. Application software has upiquely defined

OSIX91] Application Software is a GOA layer.

URE: Architecture describes the components, organization, and ir

JRE FRAMEWORK: Architecture Framework is a skeleton that se
tecture:without dictating the detailed implementation. The GOA F

emphasizes the interface between interconnecting components.

terfaces of a

rves to organize a
ramework

COMPONENT

F—Compornentisone of the parts Tesuttimg-whermamentity isdeco

constituent parts.

nposed into

DIRECT INTERFACE: Direct Interface is an interface that defines a service/consumer relationship
between adjacent GOA layers in the GOA model. Direct Interface is the connection between an

entity sending (or receiving) data with another entity receiving (or sending) data for transmission of
that data along the routing path. (See logical interface.)

ENTITY: Entity is an abstract element that represents an object in the real world, its data attributes
and essential services with their respective performance and quality characteristics.
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2.4.10

2.4.11

2412

2.4.13

2414

2.4.15

2.4.16

2417

EXTERNAL ENVIRONMENT: External Environment (EE) is a set of external entities with which
the application software or application platform exchanges information. These entities are
classified into the general categories of human users, information interchange entities and
communication entities. [Derived from POSIX91]

EXTERNAL ENVIRONMENT INTERFACE: External Environment Interface (EEI) is the interface
between the application software or application platform and the EE across which information is
exchanged. The EEl is defined primarily in support of system and application interoperability. This

interface con
communicatiq
interfaces tha

GOA INTERH
Section 3 of t

GOA LAYER
services conr

INTERFACE:

LOGICAL INT

between entifies within the same GOA layerof the GOA model. Logical Interfg

requirement 2
user of the d3
data and the
logical interfa)
because the
interface.)

OPEN SPEC
open, public
maintained a

sistsof trumam/computer-interactionservices, informationm Services
ns services. [Derived from POSIX91] EEI are GOA 1D, 1L, 2b,-3
t are external to a platform.

ACE CLASS: GOA Interface Class is a direct or logical.interface
his document.

GOA Layer is an abstract set of entities, associated data attributs
ected by GOA direct interface(s).

Interface is the shared boundary between functional units.

'[ERFACE: Logical Interface is aniinterface that defines a peer-to-
ssociated with establishing a-data interchange between a source ¢
ta. The end user of the.data must be identified to include the requ
source supplying the data’must also be identified. Data routing is

ce entities. Routing.of the data should not be a concern to the sol
outing (i.e., direct.requirements) is transparent to these entities. (

FICATION:* Open Specifications are public specifications that are

and
L, and 4L

bs defined in

bs and essential

beer relationship
ce is the

f data and the end
irements for the
fransparent to

rce and end user
See direct

maintained by an

tonsensus process. The public consensus process for open specifications must be

nd accepted by an open forum. [Derived from POSIX91]

OPEN SYSTEM: Open System is a system that implements sufficient open specifications for
interfaces, services, and supporting formats to enable properly engineered applications: [Derived

from POSIX9

1]

a. To be ported with minimal changes across systems conforming to the same open specifications
b. To interoperate with other applications on local and remote systems
c. To interact with users in a style that facilitates user portability
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2.4.18

2.4.19

2.4.20

2.4.21

2.4.22

2.4.23

2424

2.4.25

2.4.26

2.4.27

2.4.28

OPERATING SYSTEM SERVICES AND EXTENDED OPERATING SYSTEM SERVICES:

Operating System (OS) Services and eXtended Operating System (XOS) Services are secondary
GOA layers within the System Services GOA layer. The OS Services consist of core “executive”
type functions that are responsible for managing system resources such as processor execution,
memory, timing, and input/output for use by applications and System Services. The XOS Services
consist of modular extensions to the OS Services as well as higher level functions (e.g., database
manager) that are shared by multiple applications.

PHYSICAL RlESOURCES: Physical Resources are those functions based in heerware in the
application platform. Physical Resources is a GOA layer.

PLATFORM: | See Application Platform definition.

PROTOCOL:| Protocol is a set of semantic and syntactic rulesthat must be follpwed to perform
communicatipns functions within a communications system._{(Derived from [POSIX 91]).

RESOURCE JACCESS SERVICES: Resource Access Services are those low I¢vel services (e.g.,
drivers) whicl enable the System Services to interact.with physical resources. Resource Access
Services is a|GOA layer.

SERVICE: Sgrvice is the work performed fora subsystem , application, or end user. An end user
can be any entity that uses the service.

SOFTWARE{ Software is the programs, procedures, rules, and any associated documentation
pertaining to the operation of a system containing one or more programmable processors.
[Derived from POSIX91]

SOURCE: Spurce is theyoriginator of data passed across an interface.

SYSTEM: Systemvis:the composite of equipment, material, computer software,| personnel,
facilities and |nformation/procedural data that satisfies a user need [SYSB-1]. A system is an
integrated composite of people, products, and processes that provide a capability to satisfy a
stated need or objective [MIL-STD-499B].

SYSTEM SERVICES: System Services (SS) provides a comprehensive set of common services
in support of applications. The System Services isolates the Application Software from the
Application Platform’s Physical Resources. The System Services is a GOA layer that contains two
secondary GOA layers: OS Services and XOS Services.

SYSTEM SERVICES SOFTWARE: System Services Software is common software, independent
of application software, which is needed to run application software and enable it to interface to
data within a system or across the EEI. This is similar to the POSIX entity, system software, which
is defined as the application independent software that supports the running of application
software.



https://saenorm.com/api/?name=b4dbe4fb57e6f858c3d67e4ef3f2a685

SAE AS4893

2.5 Terminology:

2.51

IMPLEMENTATION DEPENDENT: Implementation Dependent means the implementation is to

define and document the requirements for architectures, software constructs, correct data values
or behavior. (Derived from [POSIX91])

252

INFORMATIVE: Informative is providing or disclosing information which is only instructive and not

preceded by a "shall" (Derived from [POSIX91]) Such material poses no requirements, and is
primarily located in Section 4, Notes.

253

254

255
establishar

3. ARCHITECTUR

The GOA Frameyork establishes a structure for hardware, software and interfaces

NORMATIVE
indicate text v
is normative,

SHALL: Sha

Normative is prescribing or directing a norm or standard; used in
vhich poses requirements. (Derived from [POSIX91]) Eachysectio
except for sections 4. Non-normative parts of each sectiofrare ex

I, in implementation, indicates a requirement for implementors.

SHOULD: S

ould, in implementation, indicates a recommendation for impleme
uirement.

INTERFACE DETAILED REQUIREMENTS:

standards to
h of this document
plicitly indicated.

htors, but does not

that implement the

functions for systems in varying domains. The GOA Framework is a set of nine int¢rface classes

partitioned into Iggical and direct interface classes. This description of the nine reg
includes both sygtem service software and‘Application Software for systems and st

uired classes
bsystems.

Interfaces in this framework are valid for both one platform and multi-platform archifectures (if

applicable).

The framework's [nine interface.classes are partitioned into 4 logical and 5 direct int
Logical interfaces define what'information is exchanged while direct interfaces defir
information is trapsported( Figure 1 illustrates a logical interface between Applicatio
and entity B with the diréct interfaces that provide the services to accomplish the infq

between them.
classes.

hese.interface detailed requirements define the GOA Framework'

brface classes.

e how the

N Software entity A
rmation exchange
5 nine interface

This framework is used to organize system (and lower level) requirements and define how those
requirements are applied at an appropriate system level to determine the logical and direct interface
points. In a given instance of this framework, system logical data flow requirements should be created
for each communicating entity addressing the data attributes needed by that entity or needed to be
provided to some other entity. The data flow requirements of the logical interface identify the source of
the data and the end-user needing the data, as well as the characteristic attributes required of the data
and the coordination needed by them.



https://saenorm.com/api/?name=b4dbe4fb57e6f858c3d67e4ef3f2a685

SAE AS4893

Operational
Application Application
Software LOGICAL INTERFACE Software
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~ - 3 e s
N External s
Application Platform Enviromment Application Platform

FIG
3. (Continued):
Logical data flow

interchange. Img
which defines the

Direct Interfade

—— —— Logical Interfgce

JRE 1 - Logical Interfaces are Implemented by Means of Direct Interfaces

requirements shouldwnot be concerned with the mechanism for implementing the data
lementation related requirements for the interfaces belong to a direct interface class
mechanisms provided to flow the data from the source to the end-user. Sources of

such design requirements forthe’interfaces, application platform hardware and application platform

services should 1
requirements bas

3.1 Architecture Fr.

hmework Requirements:

e derived-from the Application Software requirements and their logical data attribute
ed ontheuser's needs.

The GOA Framework consists of nine classes of interfaces as shown in Figure 2, Figure 3, and
defined in Table 1. Figure 2 shows the GOA Framework within the context of a POSIX environment,
while Figure 3 shows the GOA Framework within the context of two separate application platforms.
These classes are the levels of interfaces from Physical Resource up to systems of Application
Software which are to be completely defined in an architecture developed in accordance with this
standard. Definition of each interface class shall [1] be in accordance with the requirements
contained in the following paragraphs. An architecture that is partitioned within the definition of the
nine GOA classes of interface will be consistent with the GOA Framework.
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Class 1D

Bxterna Ervironment Interfacs

= cl-)\lE‘i:atiom PlatformInterface

XOS =eXtended Operating System L =Logica

ingSys RTE=Run Time Emvironment

D=Direct X =eXpress|

FIGURE 2 - GOA Framework - View 1
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i
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Physical Resources Logical Peer Interfaces
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FIGURE 3 - GOA Framework - View 2
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TABLE 1 - GOA Interface Classes

Class

Description

4L

4D

3L

3X

3D

2L

2D

1L

1D

Applications Logical Peer:
Class 4L applications logical peer interfaces are the requirements for establishing a data interchange
interface enabling an application originating data to pass it to an application which needs to use the data, or
enable an application needing data to determine the source from which the data must be obtained. These
are logical data transfers from source to user. This interface provides the requirements for establishing a
data interchange interface that allow applications in different systems or in the same system to
communicate, thus enabling applications to interact across or within system boundaries to accomplish a
mutual purpose. These interfaces may be applicable to applications executing in the same processor, in

differen

System
Class 4

System
Class 3
interfac
or host/|
without
from so

0S8 Sen
Class 3
code an
with loc

System
Class 3
System
and intg

enabled formulation and transmission of data packets.

Resour
Class 2
interchg

local/remote node or host target environment which enable low level peer data exchangg

drivers

Resour
Class 2

processors In the same node or In different systems, including host/target eny.rd

Services-to-Applications Direct:
D is the API with System Service code.

Services Logical Peer:

e [ocal services to determine the identity of the intended service'in other localf or
farget environments which need the register data being stored and to pass the dd
Fequiring knowledge of service physical location. Enables‘the handling of logical
Lirce to user service.

ices-t0-XOS Services Direct:

b OS Services to XOS Services direct interfaces\are’the direct connections betw
d XOS Service code sets, which enable OS Services to conduct privileged and o
bl XOS service code.

Services-to-Resource Access Services Direct:
D System Services to resource access.services direct interfaces are the direct cd
Service code and Resource Access-Service code sets. This enables System Sg
rpret data packets, and pass thetw/on to other service code which will process th

e Access Services Logical Peer:
| Resource Access Sérvices logical peer interfaces are the requirements for esta
hge interface betwgen-Resource Access Services in one node with those of the

or different hardware.

e Access Setvices-to-Physical Resources Direct:
D Resource Access Services to Physical Resources direct interfaces are the dirg

as drivgrg’heeded to enable address registers to move data packets from hardware to sg

between hardware registers and Resource Access Services or other services performing
drivers Ykt elkets:

Physica

nments.

| System Services logical peer interfaces are the requirements forestablishing data interchange

Femote locations
ta appropriately,
data transfers

ben OS Service
ther interactions

nhnections between
rvices to receive
bm locally. It also

blishing a data
Eame or another
such as between

ct connections
that function, such
rvices, and other

| Resources Logical Peer:

Class 1L Physical Resources logical peer interfaces are the requirements for establishing a data
interchange interface between Physical Resources, such as those that enable bus or communications link
boards to address their peers in another node or system .

Physica

| Resources-to-Physical Resources Direct:

Class 1D Physical Resources to Physical Resources direct interfaces are the direct connections between
Physical Resources, such as those needed to enable buses and communications links to address

Process

ors or needed to enable processors to address memory registers.

-11 -



https://saenorm.com/api/?name=b4dbe4fb57e6f858c3d67e4ef3f2a685

SAE AS4893

3.1

3.1.1

(Continued):

The GOA Framework is a hierarchical model. There are four primary GOA layers within the GOA
Framework: Application Software, System Services, Resource Access Services, and Physical
Resources. The System Services GOA layer consists of two secondary GOA layers: Operating
System Services and eXtended Operating System Services.

Class 4L - Application Logical Peer Interface Requirements: The application logical peer interface
shall [1] be a peer to peer information exchange and coordination interface between software

applications.
application pl
Since Classe
processor, clg
processor to
logical peer if
systems.

Class 4D - Sy
applications ¢
and the Syst
platform to al
Resources af
capability for
processor.

Class 3L - Sy
interfaces arg
application pl
distributed en
Services in e
processor to

services shal

Class 3X - O

Thisnterface may bebetweermAppticatiom Softwareexecuting on

htform or between application software executing on separate @pp
5 1D to 4D isolate the Physical Resources, System Services, @and
iss 4L shall [2] provide the interface capability for Application Softy
nteract with other Application Software executing in any. processo
terfaces may also include interfaces between Application Softwar|

stem Services-to-Applications Direct Interface'Requirements: Sy
irect interfaces shall [1] provide the directinterface between the Aj

ow provision of needed services. Since Classes 1 to 3 isolate the
d System Services in all the processors, Class 4D shall [2] provid
services in any processor to intéract with Application Software exe

stem Service Logical Peer Interface Requirements: System Servi
the peer to peer interface of System Services. The interface may
ptform or between different application platforms to coordinate ope
vironment. Since classes 1D through 3X isolate the Physical Resd
hch processor,' 3L shall [1] provide the interface capability for servi
nteract with services in the same or another processor. Local ser
[2] havera common logical interface.

b ‘Services-to-XOS Services Direct Interface Requirements: The (

the same

lication platforms.
hpplications in any
vare in any

. Application

e in two different

stem Services to
plication Software

em Services (language bindings/specification) executing on the sgme application

Physical
B the interface
cuting in the

ces logical peer
be within a single
rations in a

urces and System
Ces in one

ices and remote

DS Services to

XOS Services direct interface shall [1] consist of the interfaces between the OS Services and the
XOS Services that comprise the System Services. Class 3X provides privileged and other
interfaces needed to insure effective XOS Services performance. Class 3X provides the interface
necessary to extend a given operating system. This interface supports the modularized expansion

of the system

services without modifying the given operating system.

Class 3X shall [2] provide the direct interfaces between the OS Services to local XOS Services for
effective local interprocess communications and support. Although the OS Services are a subset
of the System Services, they shall [3] also provide direct low level OS Services access not

provided by the 4D System Services interface for System Services functions requiring this type of

interface.

-12-
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3.1.5

3.1.7

3.1.9

Class 3D - System Services-to-Resource Access Services Direct Interface Requirements:

System Services to Resource Access Services direct interfaces shall [1] consist of the interfaces
between the System Services to the Resource Access Services. An example of a System
Services to Resource Access Services direct interface is the interfaces for low level service drivers
that interact with the Physical Resources. For systems in which the Resource Access Services
and System Services are implemented in software, the 3D interface defines a boundary between
the hardware specific portion of the system and the hardware independent portion of the system.

Class 2L - R
Services logi

application pl
interfaces tha
drivers.

Class 2D - Reésources Access Service-to-Physical Resources‘Direct Interface R

Resource Ac
interfaces fro
and register v

Class 1L - Ph
peer interfacs
protocol betw
their peers.

Class 1D - P¥
Physical Res
wires of the s
Resources to
Physical Res

al peer interfaces shall [1] consist of the requirements for peerito
e and coordination interface between Resource Access Services
ptform or between separate application platforms. This class shal
t enable information/data exchange and coordination between the

M the Resource Access Services to theshardware instruction set a
sage.

ysical Resources Logical Peer. Interface Requirements: Physical
s shall [1] consist of the requirements for establishing a data inter

ysical Resources-to-Physical Resources Direct Interface Require

Physical Resources interfaces within each application platform, a
purcestinterfaces to the external environment.

psource Access
pbeer information/
vithin the same
[2] define the
low level service

equirements:

cess Services to Physical Resources directinterfaces shall [1] congist of the

rchitecture (ISA)

Resources logical
change interface/

een Physical Resources-énabling communication link Physical Resources to address

ments: The

purces to Physical Resources direct interfaces consist of the nuts and bolts, chips and
ystem architecture model. This interface shall [1] consist of all the

Physical
5 well as the

4. NOTES:

4.1 Relationship Between GOA, POSIX, and ISO OSI Models:

Figure 4 demonstrates how the ISO Open System Interconnect (OSI) communications model, the
POSIX model, and the GOA Framework complement one another. Both the GOA Framework and
ISO OSI communications model expand the view of the application platform within the POSIX model.
The ISO OSI communications model deals solely with communication where as the GOA Framework
is not limited to communication.

-13-
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