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FOREWORD

This report presents a recommended technical architecture for interoperable plug-and-play integration of aircraft,
launchers, and weapons across NATO air forces. It was developed under the Aircraft, Launcher, and Weapon
Interoperability - Common Interface (ALWI-CI) study performed over the period from October 2005 to November 20086.
This study was authorized by the Conference of National Armament Directors (CNAD) at the request of Aerospace
Capability Group 2 of the NATO Air Force Armament Group (NAFAG). It followed two previous studies on aircraft,
launcher, and weapon interoperability (ALWI-1 and ALWI-2) that addressed all aspects of interoperability including the
physical and electrical interfaces, environmental compatibility, and data/software. The focus of ALWI-CI| was to build
upon the recommendations of those two studies in the area of data/software.

The technical architecture described in this document was defined by a team within Subgroup 97 of the NATO Industrial
Advisory Group (NIAG), which conducted the ALWI-CI study in collaboration with the SAE Aerospace AS-1 Committee.

The Technical Architecture team was required by the NATO sponsor to address the following items in performing its role
in the study:

e Analyze the applicable results of the previous ALWI-1 and ALWI-2 studies

e Take compatibility with legacy weapons into account, as well as compatibility with both airplanes and helicopters, and
all types of unmanned combat air vehicle (UCAV)

e Harmonize the technical architecture with the Integrated Modular Avionics (IMA) standards of the Allied Standard
Avionics Architecture Council (ASAAC) and with NATO Air Force Armament Group (NAFAG) Air Group 5 (Avionics
and Landing Systems)

e Harmonize the technical architecture with the requirements of the Generic Open Architecture (GOA) and other
applicable definitions/specifications of the Society of Automotive Engineers (SAE)

e Coordinate with other relevant NATO agencies as applicable
e Develop a Technical Architecture Document with interface descriptions for use within NATO

The developed Technical Architecture Document is the underlying basis of this report.
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1. SCOPE

The technical architecture defined in this document outlines mandatory, emerging, and needed standards to provide
interoperability at key interfaces in the aircraft/store system (including an associated NATO Network Enabled Capability
environment), as required to support a future plug-and-play aircraft/store integration capability. These standards relate to
services and protocols associated with the subject interfaces. Modeling standards to facilitate the Model Driven
Architecture® (MDA®) approach to system definition and implementation are also included. Note that the status of
referenced standards as reflected in this document is as of August 2007, and document users should check to see if there
has been a subsequent change of status relative to applicable standards.

1.1  Purpose

The purpose of this document is to define the technical architecture for the NATO Aircraft, Launcher, and Weapon
Interoperability - Commen Interface (ALWI-CI) environment for aircraftiweapon integration. It was developed by NATO
Industrial Advisory Group (NIAG) Subgroup 97 in response to direction from the NAFAG Air Group 2, with technical
support from the Society of Automotive Engineers (SAE) Aerospace Avionic Systems Division, to facilitate an
interoperable plug-and-play integration capability for aircraft, launchers, and weapons across NATO airpower.

1.2  Field of Application

The field of application for the ALWI Technical Architecture is NATQ aircraft, carriage devices (launchers, carriage
devices, etc), stores (weapons, pods, etc.), and other systems/subsystems which support store employment
(communication networks, mission planning systems, etc.).

2. REFERENCES

21  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. In the event of conflict between the text of this document and references cited herein, the text of this document
takes precedence. Nothing in this document, however, supercedes applicable laws and regulations unless a specific
exemption has been obtained.

211 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-806-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www .sae.org.

AS4893 Generic Open Architecture (GOA) Framework

AS5506 Architecture Analysis and Design Language (AADL)

AIRS532 Generic Aircraft-Store Interface Framework (GASIF)

ASS632 10 Megabit/Sec Network Configuration Digital Time Division Command/Response Multiplex Data Bus
ARDS668 1760 Routing Protocol Requirements

AIR5682 Commen Launch Acceptability Region Approach Interface Control Document (CLARA ICD)
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2.1.2 ANSI| Publications

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-
4800, www.ansi.org.

ISC 8648 Information Processing Systems - Open Systems Interconnection - Internal Organization of the Network
Layer

21.3 |EEE Publications

Available from Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854-1331, Tel: 732-
981-0060, www. ieee org.

IEEE 1003 Series Portable Operating System Interface

21.4 NATO Documents

Requests regarding availability of NATO decuments may be made via e-mail at nsa@hg.nato.int.
ALWI-CI Team 2 AP| Methodology Report

ADatP-34 NATO 3C Technical Architecture

STANAG 4586 Standard Interfaces of UAV Control System (UCS) for NATO UAV Interoperability
STANAG 5516 Tactical Data Exchange — LINK 16

21.5 OMG™ Publications

Available from Cbject Management Group™, 140 Kendrick Street, Building A, Suite 300, Needham, MA 02494, Tel: 781-
444-0404, www.omg.com.

UML 2.0 Unified Modeling Language Version 2.0
XMI 2.1 XML Metadata Interchange Version 2.1
2.1.6  TIA Publications

Available from Telecommunications Industry Association, Standards and Technology Department, 2500 Wilson
Boulevard, Arlington, VA 22201, www tiaonline.com.

TIA-485-A Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems
21.7 US. Government Publications
U.S. Government standards documents are generally available from Document Automation and Production Service

(DAPS), Building  4/D, 700 Robbins  Avenue, Philadelphia, PA 1911-5094,  Tel: 215-697-6257,
http//assist. daps.dla. mil/quicksearch/.

MIL-STD-1553B  Notice 4 Department of Defense Interface Standard for Digital Time Division Command/Response
Multiplex Data Bus

MIL-STD-1760 Department of Defense Interface Standard for Aircraft-Store Electrical Interconnection System

MIL-STD-3014 Department of Defense Interface Standard for Mission Data Exchange Format (MiDEF)
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2.2 Acronyms and Abbreviations

AADL: Architecture Analysis and Design Language

AIR: Aerospace Information Report

ALWI: Aircraft, Launcher, and Weapon Interoperability
API: Application Program Interface

ARD: Aerospace Resource Document

AS: Aerospace Standard

ASAAC: Allied Standard Avionics Architecture Council
BC: Bus Controller

BoP: Basket of Products

CASE: Computer-Aided Software Engineering

CC: Common Component

CDF: Configuration Data File

Cl: Commen Interface

CLARA: Common Launch Acceptability Region Approach
C2: Command and Control

C3: Consultation, Command, and Control

DBMS: Data Base Management System

DCE: Distributed Computing Environment

D-L: Data Link

DoDAF: Department of Defense Architectural Framework
EBR-1553: Enhanced Bit Rate 1553

EEIl: External Environment Interface (EEI)

FC: Functional Configuration

GASIF: Generic Aircraft-Store Interface Framework

GIG JTEN: Global Information Grid — Joint Tactical Edge Network
GOA: Generic Open Architecture

HB: High Bandwidth
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HTTP: Hypertext Transfer Protocol

ICD: Interface Control Document

IEEE: Institute of Electrical and Electronics Engineers
IMA: Integrated Modular Avionics

IMM: Interface for Micro Munitions

JAUS: Joint Architecture for Unmanned Systems
JMPS: Joint Mission Planning System

JTA: Joint Technical Architecture

LAN: Local Area Network

LAR: Launch Acceptability Region

MDA®: Model Driven Architecture®

MIDS: Multifunctional Information Distribution System
MMSI: Miniature Mission Store Interface

MP ICD: Mission Planning ICD

NAFAG: NATO Air Force Armament Group
NATO: North Atlantic Treaty Organization

NCM: NCOE Component Model

NCOE: NATO Common Operating Environment
NCSP: NATOC Commen Standards Profile

NC3: NATO Consultation, Command, and Control
NC3TA: NATO C3 Technical Architecture

NE: Network Environment

NEW: Network Enabled Weapons

NIAG: NATO Industrial Advisory Group

NID: NATO Interoperability Directive

NNEC: NATO Network Enabled Capability
NTRM: NATO Technical Reference Model

OA: Operational Architecture
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OCU: Operator Control Unit

OFP: Operational Flight Program

OMG™: Object Management Group

ORB: Cbject Request Brokers

O8: Operating System

OSE: Open System Environment

OSI: Open Systems Interconnection

OSIE: Open System Interconnection Environment
OTM: Object Transaction Monitors

PnP: Plug and Play

POSIX®: Portable Operating System Interface

PS ICD: Platform/Store ICD

RPC: Remote Procedure Calls

RSE: Real System Environment

RT: Remote Terminal

SA: Systems Architecture

SAE: Scciety of Automotive Engineers

S&RE: Suspension and Release Equipment

SNAcP: Subnetwork Access Protocol

SNDC: Subnetwork Dependent Convergence

SNDCP: Subnetwork Dependent Convergence Protocol
SNIC: Subnetwork Independent Convergence

SNICP: Subnetwork Independent Convergence Protocol
SOA: Service Criented Architecture

SOAP: Simple Object Access Protocol

STANAG: Standardization Agreement

TCP/IP: Transmission Control Protocol/Internet Protocol
TA: Technical Architecture
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TRM: Technical Reference Model

TV: Technical View

UAI Universal Armament Interface

UAV: Unmanned Air Vehicle

UCAV: Unmanned Combat Air Vehicle

UML: Unified Modeling Language

WAN: Wide Area Network

WDM: Wavelength Division Multiplexing

WSA: Web Services Architecture

WSDL: Web Services Description Language

WS-I: Web Services Interoperability Organization

W3C: World Wide Web Consortium

XMI: XML Metadata Interchange

XML: Extensible Markup Language

XOS: Extended Operating System

xUML: Executable UML

3. BACKGROUND

3.1 Architecture Views

This document represents the technical view (standards and technologies framework) of the aircraft/store system
architecture, in accordance with the system architectural views defined in the U.S. DeD Architectural Framework (DoDAF)
and Joint Technical Architecture (JTA) Version 4. The DoDAF and JTA define a structured approach for documenting the
architectures of military systems and the associated standards and technologies frameworks for implementing those
systems. The term architecture is defined by the JTA as “the structure of components, their relationships, and the
principles and guidelines governing their design and evoelution over time.” The JTA and DoDAF define three architectural

views: operational, system, and technical. These three views and their relationships are illustrated in Figure 1, and their
definitions (as excerpted from the JTA) are subsequently described.
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