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FOREWORD

The Generic Aircraft-Store Interface Framework (GASIF) is a common framework for modeling and
defining aircraft-store logical interfaces. Its purpose is to assist and harmonize aircraft-store interface
standardization and to provide a common reference point for the development and comparison of
aircraft-store interface control documents (ICDs). The GASIF framework is backward compatible with
the Aircraft-store Electrical Interconnection System (AEIS) Interface Standard, MIL-STD-1760. The
primary goal of GASIF, however, is to address the system environment pertaining to aircraft-store logical
interoperability.

GASIF complies with the OSI Basic Reference Model (ITU-T Rec. X.200 | ISO/IEC 7498-1) in that it
describes operations and mechanisms which are assignable to layers as specified in the OSI Basic
Reference Model. GASIF is also compatible with the SAE Generic Open Architecture (GOA)
Framework (AS4893) and with SAE prior work relating to the modeling and specification of Real Time
Communication Protocols (RTCP).

This document was prepared by the AS-1B3 Task Group, Aircraft-Store System Integration, under the

jurisdiction of the AS-1B Subcommittee, Aircraft-Store Integration, of the SAE AS-1 Committee, Aircraft
Systems and System Integration.
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1. SCOPE:

This SAE Aerospace Information Report (AIR) defines a Generic Aircraft-Store Interface Framework
(GASIF). This is a common framework for modeling and specifying aircraft-store logical interfaces.

GASIF complies with the OSI Basic Reference Model (ITU-T Rec. X.200 | ISO/IEC 7498-1) in that it
describes operations and mechanisms which are assighable to layers as specified in the OS| Basic
Reference Model.

This AIR provides a mapping of the Interface Standard for Aircraft-store Electrical Interconnection
System (AEIS), MIL-STD-1760, in Appendix C.

1.1 Purpose:

The purpose of GASIF is to foster greater interoperability between aircraft and stores through
standards coordination and common approaches to aircraft-store interface control documents (ICD).

1.2 Field of Application:

The field of application for GASIF is military aircraft/store avionics, where a ‘store’ is a device (such
as an air-launched weapon) that when loaded on an aircraft allows it to perform a specific mission.

2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this document to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order. Inthe event of a conflict between the text of this document
and references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA 155096-0001.

AS4893 Generic Open Architecture (GOA) Framework
AS15531 Digital Time Division Command/Response Multiplex Data Bus

2.1.2 ANSI Publications: Available from ANSI, 25 VWest 43rd Street, New York, NY 10036-8002.

ISO/IEC 7498-1 Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model
ISO 8648 Information processing systems — Open Systems Interconnection — Internal

Organization of the Network Layer
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2.1.3 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094.

MIL-STD-1760 Interface Standard for Aircraft-store Electrical Interconnection System (AEIS)
2.2 Terminology:

{(N)-LAYER: A subdivision of the OSI architecture, as defined in ISO/IEC 7498-1, constituted by
subsystems of the same rank (N) [derived from ISO/IEC 7498-1].

The (N)-, (N+1)- and (N-1)- notation is used to identify and relate adjacent layers. The term (N)-layer
applies to any specific layer; the term (N+1)-layer is the next higher layer; the term (N-1)-layer is the
next lower layer.

2.3 Definitions:

ACKNOWLEDGEMENT: A function of the (N)-layer that allows a receiving (N)-entity to inform a
sending (N)-entity of the receipt a (N)-protocol-data-unit [derived from ISO/IEC 7498-1].

APPLICATION-PROCESS: An element within a real open system that performs the information
processing for a particular application [derived from ISO/IEC 7498-1].

CARRIAGE STORE: A type of store that meets the requirements of a MIL-STD-1760 Carriage Store.

{(N)-CONFIRMATION-PRIMITIVE: (N)-service-primitive issued by a (N)-service to confirm
completion of a service.

{N)-CONNECTION: An association requested by an (N+1)-entity for the transfer of data between two
or more (N+1)-entities. The association is established by the (N)-layer and provides explicit
identification of a set of (N)-data-transmissions and agreement concerning the (N)-data-transmission
services to be provided for the set. A (N)-association is a cooperative relationship among
invocations of (N)-entities [derived from ISO/IEC 7498-1].

{N)-CONNECTION-MODE-TRANSMISSION: The conveyance of (N)-service-data-units from one
{(N+1)-entity to one or more (N+1)-entities in the context of a (N)-connection [derived from ISO/IEC
7498-1].

{(N)-CONNECTIONLESS-MODE-TRANSMISSION: The conveyance of (N)-service-data-units from
one (N+1)-entity to one or more (N+1)-entities not in the context of a (N)-connection, and not
required to maintain any logical relationship between (N)-service-data-units [derived from ISO/IEC
7498-1].

CORRESPONDENT (N)-SERVICE-USER: The (N)-service-user that receives a (N)-indication-
primitive as a result of a peer (N)-service-user issuing a (N)-request-primitive.
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2.3 (Continued):
DISPENSER: A type of store that meets the requirements of a MIL-STD-1760 Dispenser.

END SYSTEM: A system that is the source or sink of user-data and does not provide a relay function
[derived from ISO/IEC 7498-1].

(N)-ENTITY: An active element within a system embodying a set of capabilities defined for the (N)-
layer [derived from ISO/IEC 7498-1].

EXPEDITED (N)-SERVICE-DATA-UNIT: A small {(N)-service-data-unit whose transfer is expedited.
The (N)-layer ensures that an expedited-data-unit will not be delivered after any subsequent (N)-
service-data-unit or expedited unit sent on that connection [derived from ISO/IEC 7498-1].

FLOW CONTROL.: A function that controls the flow of data within a layer or between adjacent layers
[derived from ISO/IEC 7498-1].

{(N)-INDICATION-PRIMITIVE: (N)-service-primitive issued by the (N)-service to indicate that a
particular service has been requested by the (N)-service-user or to indicate than an event has
occurred within the (N)-service.

(N)-INSTRUCTION-PRIMITIVE: (N)-service-primitive issued by the (N)-service-user to specify to the
{N)-service what to do in case of particular events.

LATENCY DELAY: The time that can elapse between the (N)-service receiving a (N)-request-
primitive from the (N)-service-user and receiving the logically related (N)-response-primitive from the
correspondent (N)-service-user.

LAXITY: The maximum allowable time that can elapse between the start and completion of a
confirmed (N)-service-procedure.

MISSION STORE: A type of store that meets the requirements of a MIL-STD-1760 Mission Store.

NETWORK ENVIRONMENT, NE: An abstract representation of a set of concepts, elements,
functions, services, protocols, etc., as defined by the OSI Reference Model, ISO/IEC 7498, and the
derived specific standards which, when applied, enable a Transport Service among open systems

OPEN SYSTEM: The representation of those aspects of a real open system that are pertinent to OSlI
[derived from ISO/IEC 7498-1].

OPEN SYSTEM INTERCONNECTION ENVIRONMENT (OSIE): An abstract representation of a set
of concepts, elements, functions, services, protocols, etc., as defined by the OS| Reference Model,

ISO/IEC 7498, and the derived specific standards which, when applied, enable communications
among open systems [derived from ISO/IEC 7498-1].

PEER (N)-ENTITIES: Entities within the same (N)-layer [derived from ISO/IEC 7498-1].
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2.3 (Continued):

{N)-PROTOCOL.: A set of rules and formats (semantic and syntactic) that determines the
communication behavior of (N)-entities [derived from ISO/IEC 7498-1].

(N)-PROTOCQOL-CONTROL-INFORMATION: Information exchanged between (N)-entities to co-
ordinate their joint operation [derived from ISO/IEC 7498-1].

(N)-PROTOCOL-DATA-UNIT: A unit of data specified in a (N)-protocol and consisting of (N)-protocol-
control-information and possible (N)-user-data [derived from ISO/IEC 7498-1].

REAL SYSTEM: A set of one or more systems, the associated software, physical resources,
physical processes, human operators, etc., that forms an autonomous whole capable of performing
information processing and/or information transfer [derived from ISO/IEC 7498-1].

REAL SYSTEM ENVIRONMENT, RSE: An abstract representation of the external interface behavior
of a real system (or real open system).

REAL OPEN SYSTEM: A real system that complies with the requirements of OSI standards in its
communication with other real systems [derived from ISO/IEC 7498-1].

RE-ASSEMBLING: A function performed by a (N)-entity to map multiple (N)-protocol-data-units into
one (N)-service-data-unit. It is the reverse function of segmenting [derived from ISO/IEC 7498-1].

(N)-RELAY: A (N)-function by means of which a (N)-entity forwards data received from one peer-(N)-
entity to another peer-(N)-entity [derived from ISO/IEC 7498-1].

(N)}-REQUEST-PRIMITIVE: (N)-service-primitive issued by the (N)-service-user to the (N)-service in
order to request a particular service.

{(N)-RESPONSE-PRIMITIVE: (N)-service-primitive issued by the correspondent (N)-service-user to
the (N)-service in response to a (N)-indication-primitive issued by the (N)-service.

RESPONSE TIME: The time between the (N)-service issuing a (N)-indication-primitive and the (N)-
service-user issuing the logically related (N)-response-primitive.

ROUTING: A function within a layer that translates the title of an entity, or the service-access-point-
address to which the entity is attached, into a path by which the entity can be reached. The (N)-
entity-title is a name that is used to identify unambiguously a (N)-entity. The (N)-SAP-address is a
{N)-address that is used to identify a single (N)-SAP [derived from ISO/IEC 7498-1].

SEGMENTING: A function performed by a (N)-entity to map one (N)-service-data-unit into multiple
(N)-protocol-data-units [derived from ISO/IEC 7498-1].

{(N)-SERVICE: A capability of the (N)-layer and the layers beneath it, which is provided to (N+1)-
entities at the boundary between the (N)-layer and the (N+1)-layer [derived from ISO/IEC 7498-1].
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2.3 (Continued):

{(N)-SERVICE-ACCESS-POINT, (N)-SAP: The point at which (N)-services are provided by an (N)-
entity to an (N+1)-entity [derived from ISO/IEC 7498-1].

(N)-SERVICE-DATA-UNIT: An amount of information whose identity is preserved when transferred
between peer-(N+1)-entities and which is not interpreted by the supporting (N)-entities [derived from
ISO/IEC 7498-1].

SERVICE PARAMETER: An implementation parameter associated with a particular (N)-service-
primitive.

(N)-SERVICE-PRIMITIVE: A single interaction between the (N)-service and the (N)-service-user.
{N)-service-primitives are conceptual in nature and are independent of any kind of interface control
implementation. One of more service parameters may be associated with an N-service-primitive.

(N)-SERVICE-PROCEDURE: A sequence of one or more (N)-service primitives that are logically
related.

(N)-SERVICE-USER: (N+1)-entity that uses a facility of the (N)-service.

STORE: A device that is loaded on a military aircraft on a non-permanent basis to allow it to perform
a specific mission. Stores may be either separable from the aircraft in flight (deployed or jettisoned)
or non-separable from the aircraft in flight.

SUBLAYER: A subdivision of a layer [derived from ISO/IEC 7498-1].

SUBNETWORK: An abstraction of a collection of equipment and physical media that forms an
autonomous whole and which can be used to interconnect real systems for the purpose of data
transfer. A subnetwork may itself be an open system, although this is not necessarily always the
case. See Internal Organization of the Network Layer, 1SO 8648 [derived from ISO/IEC 7498-1].

SUBNETWORK ACCESS PROTOCOL, SNACP: A Network Sublayer that provides (with the layers
underneath) a subnetwork service that does not necessary comply with OSI requirements [derived
from ISO 8648].

SUBNETWORK-DEPENDENT CONVERGENCE PROTOCOL, SNDCP: A Network Sublayer that
uses the SNACP Service to provide a subnetwork service that does comply with O3 requirements
[derived from ISO 8648].

SUBNETWORK-INDEPENDENT CONVERGENCE PROTOCOL: A sublayer of the Network Layer

that uses the SNDCP Service to provide a Network Service in accordance with OSI requirements
[derived from ISO 8648].
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2.3 (Continued):

TRANSIT DELAY: The time that can elapse between the (N)-service receiving a (N)-request-
primitive and issuing the logically related (N)-indication-primitive or between the (N)-service receiving
a (N)-response-primitive and issuing the logically related (N)-confirmation-primitive.

(N)-USER-DATA: The data transferred between (N)-entities on behalf of the (N+1)-entities for which
the (N)-entities are providing services [derived from ISO/IEC 7498-1].

2.4 Symbols and Abbreviations:

AEIS: MIL-STD-1760 Aircraft-store Electrical Interconnection System
CL-NS: Connectionless-mode Network Service

CL-88: Connectionless-mode Session Service

CL-TS: Connectionless-mode Transport Service

CO-NS: Connection-mode Network Service

CO-TS: Connection-mode Transport Service

CO-8S: Connection-mode Session Service

GASIF: SAE Generic Aircraft-Store Interface Framework

GOA: SAE Generic Open Architecture

ICD: Interface Control Document

NE: Network Environment

(N)-PCI: (N)-layer Protocol Control Information

(N)-PDU: (N)-layer Protocol Data Unit

(N)-SAP: (N)-Service Access Point

(N)-SDU: (N)-Service Data Unit

OS8I: Open System Interconnection

OSIE: OSI Environment

RSE: Real System Environment

RTCP: Real Time Communication Protocol

SNACP: Subnetwork Access Protocol (also SNAcC Layer)

SNDCP: Subnetwork-dependent Convergence Protocol (also SNDC Layer)
SNICP: Subnetwork-independent Convergence Protocol (also SNIC Layer)

3. OVERVIEW:

The Generic Aircraft-Store Interface Framework (GASIF) is a common framework for modeling and
defining aircraft-store logical interfaces. The systems of interest are the aircraft interface, the store
interface and any intervening interconnection system. GASIF is only concerned with the external
behavior of these systems and not with the internal implementation. GASIF is therefore a framework
for a functionally equivalent abstract model of the aircraft-store interface and is not representative of
the system architecture.

A suitable framework for the internal architecture of each system is defined by the Generic Open

Architecture (GOA) Framework, AS4893. There is no intrinsic mapping between the GOA Framework
and GASIF, however a convergence of the two frameworks is suggested in Appendix A.
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3. (Continued):

GASIF organizes the aircraft-store logical interface into three nested environments (see Figure 1).
The Real System Environment (RSE) encompasses the complete logical interface. Within the RSE,
the aircraft and store application processes exchange data using the services of the Open System
Interconnection Environment (OSIE). Within the OSIE, application-oriented protocols exchange
protocol-data-units using the services of the Network Environment (NE). The GASIF Open System
Interconnection Environment complies with the OSI Basic Reference Model, ISO/IEC 7498-1, in that it
describes operations and mechanisms that are assignable to layers as specified in the OSI Basic
Reference Model. The Network Environment is further layered in accordance with the OSI Internal
Organization of the Network Layer, ISO 8648.

Aircraft Store
end system end system
Application Logical I/F Application
process ¢ > process
I Direct I/F (implied) I Direct I/F (implied)
Application- Logical I/F Application-
oriented oriented
rotocols rotocols
p P RSE
A
OSIE
Network- Logical I/F Network-
oriented oriented
protocols protocols NE
Interconnection media
A

FIGURE 1 - Layered Aircraft-Store Interface

GASIF identifies two types of interface:

a.

LOGICAL INTERFACE: An abstract data flow between systems. In a layered framework, logical
interfaces exist between peer entities in the same layer. Within the GASIF OSIE, logical interfaces
comprise protocol-data-units, such as those defined in MIL-STD-1760 Appendix B.

DIRECT INTERFACE: A service/service-user interface between adjacent layers within the same
system. Unlike the GOA Framework, GASIF is only concerned with direct interfaces that are
implied from the external behavior of the system. Within the GASIF OSIE, direct interfaces are
couched in terms of service primitives (and service procedures) which are conceptual in nature and
are independent of any kind of internal system architecture or interface implementation.
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3. (Continued):

The aircraft-store interface is a real-time application, and therefore the GASIF OSIE must be
compatible with a Real-time Communication Protocol (RTCP). The requirements of an RTCP are
characterized in Appendix B. To support RTCP, GASIF uses five types of service primitive: (1) request,
(2) indication, (3) response, (4) confirmation, (3) instruction. The first four types have already been
defined for the standard protocols associated with the OSI Basic Reference Model. The fifth
(instruction) has been introduced specifically for RTCP facilities such as remote interrupts and time
distribution.

An important requirement of GASIF is to support the modeling of aircraft-store interface standards
such as MIL-STD-1760. A high level mapping of the logical element of MIL-STD-1760 to GASIF is
provided in Appendix C. Various interconnection scenarios between aircraft and MIL-STD-1760
Mission Stores are presented in Appendix E.

A full modeling of MIL-STD-1760 protocols is beyond the scope of this document.

4. INTERFACE ENVIRONMENTS:

The following terms are introduced in this section, as defined in 2.3: Real System Environment, Open
System Interconnection Environment, Network Environment, application processes, end system, relay
system.

The aircraft-store logical interface is divided into three nested environments (see Figure 1). The widest
environment, covering all aspects of the functional interface, is termed the Real System Environment
(RSE). Within the RSE, the aircraft and store application processes communicate data and control
information using the services of the Open System Interconnection Environment (OSIE). Within the
OSIE, application-oriented protocols are defined, which are shared between (possibly dissimilar) end
systems. Data and protocol-control-information created by an application-oriented protocol are
transferred between end systems using the services of the Network Environment (NE). The NE is
concerned with low-level communication protocols.

The concept of the layered aircraft-store interface when applied to the aircraft carriage of Stores using
a Dispenser is shown in Figure 2. This figure shows a particular instance of communication where the
end systems are the aircraft and the Dispenser-carried Store, and the Dispenser is a relay system. Itis
hoted that in other instances of communication the Dispenser may be one of the end systems rather
than a relay system.
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Aircraft Dispenser Store
(end system) (relay system) (end system)
G
Application Logical I/F Application
process ¢ > process
! ! |
Application- Logical I/F Application-
oriented oriented
protocols protocols RSE
Logical I/F
OSIE
Network- Network-
oriented Logical IlF |  Network- Logical I/F oriented
protocols |« oriented »  protocols NE
protocols
MIL-STD-1760 MIL-STD-XXXX
- . A 4 \ 4 A

FIGURE 2 - Layered Aircraft-Store ICD for Instance of Communication
Between Aircraft and Dispenser-Carried Store

Interconnection media

4. (Continued):

The scope of GASIF is the Real System Environment, and therefore it includes the aircraft and store
application processes. An application process may include software, pilot activity and system inputs/
outputs. Application processes work on data entities (store control parameters), and may be required
to exchange these data entities across the aircraft-store interface. The definition of each data entity is
within the scope of the Real System Environment, but is above the scope of the OSI Environment.

The OSIE is concerned with the communication of application process data between the aircraft and
store. The abstract syntax used to represent data entities in messages or files is defined within the
OSIE.
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5. GASIF MODELS AND CONCEPTS:
5.1 Open System Models:

The following terms are introduced in this section, as defined in 2.3: real system, real open system,
open system.

GASIF is concerned with the logical interoperability of ‘real systems’: the real systems of interest
being aircraft interfaces and store interfaces. Real systems that meet open standards for
interoperability are called ‘real open systems’. GASIF is intended to be a model for an ‘open
systerm’, and not a model for a ‘real open system'. The difference between an open system model
and a real open system model is important, and is addressed in ISO/IEC 7498-1. According to that
definition, a real open system model provides a particular view of the real open system
implementation (or design). The GOA Framework is an example of a real open system model.

Like MIL-STD-1760, GASIF is only concerned with the external behavior of real open systems, and
is not concerned with the implementation. To specify the external behavior of interconnected real
open systems, a functionally equivalent abstract model called an open system replaces each real
open system. The open system model may bare no relation to the actual design of the real open
system, provided the abstract model exhibits the real open system’s external behavior.

5.2 Open System Protocol Models:

The following terms are introduced in this section, as defined in 2.3: (N)-layer, (N)-entity, (N)-service,
(N)-service-access-point, (N)-protocol-data-unit, (N)-service-data-unit, (N)-service-primitive, (N)-
protocol-control-information.

In an open system, the application-oriented protocols shown in Figures 1 (and 2) may be treated
either as an indivisible protocol entity or subdivided into a number of protocol layers. The protocol
entity in each layer would offer a defined service to the layer above and require services from the
layer below. Such subdivision is only necessary if it is of assistance to the open system model and
need not reflect any real open system implementation. It may subsequently be useful to further
subdivide a specific protocol layer to define its functions more clearly. The same layering principle
applies to the network-criented protocols shown in Figures 1 (and 2), but with certain constraints.

Figure 3 is a generic model for a single protocol layer: the (N)-layer. The (N)-entity, using the
services of the (N-1)-layer, provides a specific communication service to the (N+1)-entity. This (N)-
service is requested by the (N+1)-entity via a (N)-service-access-point, or (N)-SAP. The purpose of
the (N)-layer is to allow the logical communication (N+1)-protocol-data-units, or (N+1)}-PDUs,
between peer (N+1)-entities in the (N+1)-layer. The meaning of the information contained in the
{(N+1)-PDUs is of no interest to the (N)-layer or lower layers.
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FIGURE 3 - Generic Model of Single (N)-Protocol Layer

5.2 (Continued):

The logical exchange of (N+1)-PDUs is achieved by the (implied) direct exchange of (N)-service-

data-units, or (N)-SDUs, via the (N)-SAPs. One (N+1)-PDU equates exactly with one (N)-SDU. The
(N)-SDUs are exchanged, together with other parameters, using a defined set of service primitives,
which will be discussed later.

The (N)-SDUs are logically exchanged between peer (N)-entities in the (N)-layer through the logical
exchange of (N)-PDUs. A (N)-PDU may comprise (N)-protocol-control-information, or (N)-PClI, a
(N)-SDU, or both. The logical exchange of (N)-PDUs is achieved by the (implied) direct exchange of
(N-1)-SDUs via (N-1)-SAPs using service primitives (in general).

Figure 4 is an open system model showing the application-oriented protocols in Figure 1 subdivided
into three protocol layers: arbitrarily denoted (N), (N-1) and (N-2). The network-oriented protocols
could be similarly subdivided into a number of protocol layers. It can be seen that the logical
interface grows in complexity at the lower layers. The logical interface between application
processes is the intended ‘information flow’ of Data Entities (syntax independent). In Figure 4, this
information flow is achieved by the (N)-service. The protocol between the peer (N)-entities is
represented by the (N)-PCI. The protocol between peer (N-1)-entities is similarly represented by the
(N-1)-PCIl and so on. In Figure 4, the complete protocol provided by all the application-oriented
protocols is therefore represented by (N)-PCl + (N-1)-PCI + (N-2)-PCI.
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FIGURE 4 - Notional Subdivision of Application-Oriented Protocols
5.3 Principles of Protocol Layering:

The GASIF Open System Interconnection Environment is initially divided into seven layers in
accordance with the Basic Reference Model for OSlI, ISO/IEC 7498-1. However, the modeling of
specific aircraft-store protocols (such as MIL-STD-1760) may justify further subdivisions or the
merging of layers. The principles used to determine the optimum layering for a specific protocol
should follow these guidelines:

a. Do not create so many layers as to unnecessarily complicate standards or store ICDs.

b. Create a boundary at a point where the description of services can be small and the number of
interactions across the boundary are minimized.

c. Create layers to handle functions that are manifestly different in the process performed or the

technology involved, or require a different level of abstraction in the handling of data.
Conversely, collect similar functions into the same layer.
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