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HLA Compliant Improved Ordnance Server

Overview

An HLA compliant Ordnance Server is under development to support DMT exercises that the AFRL conducts. The OS supplements the synthetic forces of AirSF, a synthetic force developed for STOW. It was initially required to offload the weapons fly-out in ModSAF which is a key component of AirSF. The OS is based on improvements to the classified USN Tactical Aircrew Combat Training System (TACTS)/ USAF Air Combat Maneuvering Instrumentation (ACMI) fly-out models used for live training by USN, USMC, and USAF tactical aircrews on instrumented air combat ranges. This work is a continuation of efforts in support of DARPA's STOW (Synthetic Theater of War) program.

Capabilities

The new OS will be capable of generating fly-outs for currently deployed air-to-air, air-to-ground, surface-to-air missiles, and precision guided munitions. Among the missiles currently selected for support are the AIM-7, AIM-9, AIM-54, AIM-120, AGM-65, HARM, and the OPFOR missiles Aphid, Apex, Atoll, SA-6, SA-9.
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The OS will be capable of participating in exercises that use FOMs (Federation Object Models) such as the RPR-FOM or STOW FOM. Each fly-out will be initiated by a "Launch Interaction" issued by the simulation hosting the launching entity. The OS will also be capable of using or responding to other interactions such as emission, laser designation, etc. Dynamic subscriptions to entity attribute updates will allow the OS to limit its input data stream to a minimal level of needed information. Publications from the OS will utilize routing spaces appropriate to the location and kind of missile launched. The OS will be capable of modeling chaff and flares, and will also be sensitive to radar jamming situations or sun glint problems with IR seekers.
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[image: image3.png]There are several advantages in using an Ordnance Server rather than incorporating missile fly-out models in each individual simulation. Primary among these is that using a central server levels the playing field. Each simulation will have access to the same fly-out models with the same level of capability. Centralized logging of termination notices by the OS can prove valuable in after-action-reviews by providing records of which munitions were used against which targets under what conditions of speed, range, target aspect, altitude, etc.

Engineering Issues

The OS uses a modular architecture that neatly separates the RTI-S data from the internal representations of munitions data. The main modules of the OS consist of the HLA/RIT-S interface module which interfaces with the HLA network, a position update module which determines munition positions, a detonation module which checks detonation criteria, and an executive shell which controls timing and synchronization. Munitions data for each launched weapon, 

such as fly-out model, guidance model, aerodynamic parameters, and burn time are stored as records in one of two lists internal to the OS; the active munitions list and the frozen munitions list. The architecture allows additional fly-out models to be easily added to the program. A model interface adapter is wrapped around existing fly-out models to convert fly-out model specific data to a format the OS can use. This method allows use of existing fly-out models without modification, an important issue when performing VV&A activities.

The redesign of the OS is motivated by several factors stemming from the experiences with the current OS during the STOW-97 ACTD. Many of the OS fly-outs were terminated when, according to observing subject matter experts, they should have intercepted their targets. The original OAS's reliance on four computer languages has hindered efforts to easily fix observed problems. This same composition also makes the cost of porting to other platforms prohibitive (currently the OS only runs on SGI under IRIX-5.3 or 6.2).

The approach taken to satisfy the need for a robust, stable, HLA compliant Ordnance Server is to translate and incorporate the proven TACTS/ACMI fly-out models in an object oriented architecture. This new architecture would utilize individual threads for each fly-out, as well as independent threads for target tracking, network updating, GUI operation, etc. The object-oriented design will also fit well with the O-O design of the HLA RTI (runtime infrastructure). 

Progress

BMH is currently in a design and prototyping phase. Several fly-out models have been created and tested in a DIS environment. The next step is installing the HLA/RTI and creating the interest management component that will set up the subscriptions and publications needed by the Ordnance Server. In parallel to this effort will be work to create a GUI suitable for configuring, running and monitoring the OS. 

The result will be an HLA-compliant tactically valid Ordnance Server.


For further information contact Mr. Ed Harvey or Mr. Gary Kollmorgen at: BMH 757 857-5670, http://www.bmh.com

Figure � SEQ Figure \* ARABIC �1�. Blue fires AIM7 at Red
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