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LOCKHEED MARTIN MISSILES & FIRE CONTROL
Headquartered in Dallas, TX

2017 Sales: $7.2B
~15,300 Employees Worldwide
18 Major Operating Locations

LMUK AmpthillIntegrated Air 
& Missile
Defense

Sensors & 
Global 

Sustainment
EnergyTactical & Strike 

Missiles
Advanced Programs 

/
Special Programs
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LOCKHEED MARTIN UK -
AMPTHILL

LM

FACILITIES AND INFRASTRUCTURE

o MANUFACTURING:
• 20,000 M² OF FACILITIES
• RV COMPOSITE MANUFACTURING
• HYDROCLAVE FACILITY

• SPECIALIST PROTOTYPING FACILITY
• SYSTEMS INTEGRATION LABORATORY
• SYNTHETIC ENVIRONMENT FACILITY
• ADVANCED COMPOSITE MANUFACTURING 
• WIRE ARC ADDITIVE MANUFACTURING

o TURRETS
• FABRICATION / MACHINING  / PAINT/ 

ASSEMBLY / INTEGRATION & TEST

• AMPTHILL – 64 ACRE SITE   

INVESTMENT AND GROWTH

• LM ACQUIRED THE SITE IN 2005
• 2005 – 2015 $41M INVESTED

PEOPLE & SKILLS 

2010    2018
472      849

INVESTMENT AREAS
• UK’S TURRET MANUFACTURER
• TURRET ASSEMBLY INTEGRATION 

AND TEST
• AMPTHILL SITE FACILITIES AND 

INFRASTRUCTURE

Early Careers:
Graduates – 32

Interns – 7
Apprentices – 29

MIRA

ATDU -
Bovington

Bristol

• LMUK Ampthill is 
the only wholly 
owned UK Site.

• LMUK Ampthill is 
a Lockheed 
Martin Company 
Subsidiary.

• LMUK Ampthill is 
able to operate at 
Top Secret 
security 
classification 
levels and above –
List X.
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GENERIC VEHICLE 
ARCHITECTURE

(GVA)
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WHY ARCHITECT OPEN 
SYSTEMS

STOVE PIPED 
SYSTEMS 

DON’T 
INTEGRATE 

WELL

• GVA adoption allows:
• Rationalisation of crew space
• Workload sharing
• Additional sub systems 

integration
• Additional sensor integration
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GENERIC VEHICLE ARCHITECTURE (GVA)

A DDS SOFTWARE 
BUS IS AT THE 

HEART OF FUTURE 
NATO VEHICLES

• An Open Architecture for electronic systems on military vehicles

• Reducing the cost of through life ownership and upgrades
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MODULAR MISSION SYSTEM

Automotive

BIT 
& HUMS

Power 
Management

HMI Services

Navigation 
& Time

         BMS 
      Gateway

LSA & Video
Management

Sight 
Control 

Interface

Fire Control 
Interface

  
    Environmental

    Control

    Self Defence 
    Weapon

Comms
(00-82 intercom)

Modules

    Audio & 
   Alarms

EA Core

Mission System
Not required

• Developed to be GVA (NGVA) compliant from the outset
• Open, modular, scalable architecture
• Class leading latency and performance
• Unique graceful degradation features
• Reduced spares holdings

Video & Audio
Status & Control

Safety Critical Data
Secured Links

Software 
Data Bus

Transport Services API + Data Model

Transport Services API + Data Model

Crew Interfaces (incl. C4I) Sensors Weapons & 
Effectors

Data 
Processing

Data 
Storage

Diagnosis, 
Maintenance & 

Logistics

Training & 
Simulation

Navigation Legacy System 
Adapter

Onboard 
Comms 

Vehicle Platform 
Interface (incl. HUMS)

Internal Gateways 

Safety 
GW

Cross 
Domain 

GW

other
GW

Offboard 
Comms

External 
Gateways

(LOSA)

Soldiers
(GSA)

Dismounted 
Unmanned 
Vehicles

Other Vehicles & 
Headquarters

Interactive Electro. 
Techn. Publications

Data Model
Data 

Streaming

Vehicle Sub-Systems

Crew Station

Sensors

Effectors

Common

C4I

Data Storage
Training & 
Simulation

Data 
Processing
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GROUND BASED AIR DEFENCE
(GBAD)
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BENEFITS OF OPEN ARCHITECTURES

OPEN 

ARCHITECTURE 

WITH A DDS 

BACK BONE 

Traditional Hierarchical à Networked

Single Effector Solutions à Shared Threat Evaluation and Weapons Assignment

Stove-piped Designs à Open Architectures , Standardised Interfaces

Local Picture à Shared Wide Area Situational Awareness

MRAD 
Effector

MRAD C2 SHORAD 
C2 C-RAM C2

Higher Level Coordination

SHORAD 
Radar

SHORAD 
Effector

C-RAM 
Radar

C-RAM 
Effector

MRAD 
Radar

C2 Node

EO/IR
Sensor Multi-

function 
Radar

C2 Node

MRAD 
Effector

SHORAD 
Effector

C-RAM/C-
UAS 

Effecto`r

ESM
Sensor

C2 NodeHigher 
Level C2

C2 Node

Command Network

GBAD Network
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GBAD ARCHITECTURE EVOLUTION
• SkyKeeper Currently it is fielded in two forms with the

British Army (LEAPP & AS&W):
• Land Environment Air Picture Provision (LEAPP)

• Providing Airspace Management and Surveillance for 
the Land Component Commander

• In service since 2014

• Automated Sense & Warn (AS&W)
• Is a variant of LEAPP delivering an advanced, deployable 

capability able to detect and classify incoming ballistic 
projectiles, and alert threatened personnel

• In service since 2009, rearchitected with DDS in 2011

Closely 
Coupled /
Stovepipe

First UK 
MoD 

Deployed 
System to 
use DDS

Full DDS 
Architecture
All Interfaces 

Open

• SkyKeeper (the brains behind FALCON)
• SkyKeeper is a evolution of both LEAPP and AS&W providing 

a Universal BMC4I backbone with open DDS interfaces.
• Architecture allows C2 of any sensor / weapon pairing

across C-RAM/ VSHORAD/ SHORAD/ MRAD domains
• Unique capability in current marketplace
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SKYKEEPER ARCHITECTURE
• SkyKeeper’s flexible System Architecture 

supports a wide range of operational 
scenarios, ranging from fielding a single Node 
for early entry capability, through to a fully 
networked Multi-Node system

• Components act as deployable ‘processing 
nodes’, either singly or as part of a distributed 
network

• Provides capability at all levels of the Order of 
Battle (ORBAT) 

• Supports deployment throughout the 
command structure, and supports 
information flow up and down the hierarchy

• Existing SkyKeeper instantiations are 
deployed at Division, Brigade, and below

• Core functionality is built on an DDS 
backbone.
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APPLICATION OF DDS
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LAND DATA 
MODEL

GENERATING 
DDS IDL

UK & NATO MODEL BASED SYSTEM ENGINEERING
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CONFIGURING DDS

TO ALLOW 
INTEROPERABLE 

SYSTEMS AND 
SUB SYSTEMS



RTI Connext Conference Munich May 2019 15

INTEROPERABILITY RULES

CAREFUL 
APPLICATION IS 

REQUIRED TO ALLOW  
SYSTEMS TO BE 

INTEGRATED

• Value initialisation of
• Topic attributes.
• permutations of cardinality
• Use of attribute optionality

• Resource and Instance 
Identification

• Topic Naming

• Type Naming

• Command Response

• DDS Domain Numbering

• QoS Configuration

• Disposal Rules
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FUTURE IMPLEMENTATION

WHAT DO WE SEE IN 
DDS FUTURE

• Our GBAD and GVA products
• Require Safety Buses
• Require Secure Messaging
• Cross Security Domain Messaging

• The challenge is to deliver DDS with
• Really fast, deterministic messaging
• Bound latencies
• Time Synchronisation
• Fault tolerance
• Dynamic Scheduling
• And make it secure

• Using one of the Ethernet technologies out 
there e.g. TSN/TTE.
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QUESTIONS?




