Techniques/Technologies 

Note: this category should be populated by Technical Ladder

“What do we need to know to do M&S?”

· Science

· Mathematics

· Statistics

· Geometry, Linear Algebra

· Calculus, Differential Equations (ODEs, PDEs)

· Numerical Methods

· Psychology, Sociology

· Experimental Psychology, Cognition, Perception, Motivation

· Communication

· Physics

· Phenomenon Algorithmic Specification

· Chemistry

· Earth Sciences

· Life Sciences

· Engineering

· Mechanical Engineering

· Electrical Engineering

· Computer Engineering / Computer Science

· Programming

· Programming Languages

· Simulation Languages

· Standards-based languages

· Scripting Languages
· Software modeling

· UML

· Shlaer-Mellor Method of Structured Modeling

· ROOM (Real Time Object Oriented Modeling)

· Model Driven Architectures (MDA)

· Computer Graphics

· Image Generation

· Next-generation GPUs

· New fundamental IG techniques (alternatives to rasterization)

· New display devices

· Intelligent Systems

· Expert Systems

· Neural Networks

· Machine Learning

· Data Mining

· Intelligent Computer Aided Training

· Authoring systems

· Embedded AI

· Common Sense Reasoning

· Learning Algorithms

· Distributed and Parallel Computing

· Software

· Object Request Broker (ORB) Technologies

· Common Object Request Broker (CORBA) Interface Definition LanguageIDL

· Test & Training Enabling Architecture (TENA)
· Real Time ORBs

· Next Generation Internet

· Web-Enabling Techniques

· HTML, etc

· XML

· Distributed Applications

· MPI (?)
· Hardware

· Grid and Cluster Computing

· Multi-core processors, graphics processors, specialty hardware
· Increased Affordable Computing Power
· Distributed High Performance Computing

· Object/Component Technologies
· COM

· .NET

· Software Engineering

· Processes

· RUP (Rational Unified Process)

· Agile methodologies

· eXtreme Programmming (XP)
· Open Source

· Application Development Frameworks

· Simulation tools and libraries

· Operating Systems

· Windows

· LINUX

· UNIX

· APPLE

· Quality Assurance

· Automated Test Tools

· Software Systems Engineering
· Software Architecture

· Modeling

· Deployment Model

· Execution Model

· Component Model

· Information Model
· Product Line Architecture & Development
· Specification

· Common Software Component Development

· Algorithm Engineering
· Data Engineering

· Data Modeling

· IDEF0 & IDEF1x (ER Diagrams)

· XML 

· Gane-Sarson Data Flow modeling

· Coad/Yourdon structured information modeling

· Data Analysis

· Data mining

· Data mining languages

· Data Mining using simulation

· SQL (data base query language)

· Data sourcing (scenario generation)

· Database design

· Semantic web, web-based simulation

· Systems Engineering

· Systems Architecture Specification
· System Specification

· Specification Methods

· Languages

· Visual

· Textual

· Operating Systems

· Windows

· LINUX

· UNIX

· Apple

· Distributed Systems Design

· Systems of Systems Engineering

· Software

· Object Models

· CROM

· Data Models

· C2IEDM

· Hardware

· Central Processing Units (CPU)

· 64 bit Processors

· Smaller, Faster Processors

· Optical Computing

· Graphics Processing Units (GPU)

· Multi-Computer Hardware

· Cluster Computing

· CPU Cores

· Systems on a Chip

· MicroElectromechanic Systems (MEMS)

· Sensors

· Wearable Computing

· Processes

· SoS Initialization

· ACSIS

· Federation/SoS Execution Control

· Modes

· Run

· Pause

· Archive (Save State)

· Stop

· Star

· Tools

· Fed Directtor

· Context Adaptation Techniques

· Rule Based (Intelligent Agent) Information Exchange Mechanism

· Gestalt Exercise Rules

· Communications

· Verification, Validation and Accreditation

· Testing

· Distributed Systems Architecture Specification

· Tools

· Popkin’s Systems Architect

· ERWin

· Component X

· Product Specification Standards

· DoD Architecture Framework 

· Architecture Data Model Standards

· CADM

· Architecture Views

· Operational (Process) Architecture 

· Activity Modeling

· Information Exchange Modeling

· Business Process Modeling

· IDEF 1X

· Systems (SW & HW) Architecture

· Systems Modeling

· Communications Modeling

· Technical Architecture (Distributed Standards Specification)

· Hardware

· Software

· Data

· C2IEDM
· Other Engineering

· Miniaturization

· MEMS

· MOMS

· RF MEMS

· BioMEMS

· Photonics

· Micofluidics

· Teraherz Technology

· Nanotechnology

· Education

· Training

· Management

· Project Management

· Economics, Finance

· Fine Arts, Language

· Visual Arts

· Drawing, Design, Illustration
· Language

· Style, composition, rhetoric, technical writing
· Interdisciplinary Topics

· Simulation Systems Engineering

· Conceptual Modeling

· Distributed Simulation Architecture

· Simulation Inteface Systems

· Hardware/Software Sockets (SW/HW Interface techniques)

· SIMC/C2 Interface systems

· Live Simulation

· Instrumentation

· Human-System Interaction (Virtual Simulation)
· Virtual Reality

· Synthetic Environment Content

· SEDRIS

· Augmented Reality

· Mixed Reality

· Haptics

· Animation

· Graphical User Interfaces

· Scenario Generation

· Visualization

· Simulation Trainer Development

· Constructive Simulation

· Synthetic Automated Forces (SAF)
· Simulation Techniques

· Continuous Simulation

· Discrete Event Simulation

· Finite Element Method

· Stochastic Simulation

· New languages and paradigms for simulation development

· Hybrid simulation: e.g., combined CS/DES/FEM

· Distributed Simulation Technologies

· High Level Architecture (HLA)

· DIS

· Web –Enabled Simulation

· Simulation Tools

· ACSL, acslXtreme, MATLAB, Simulink, ARENA

· Testbeds

· Standards

· Data Interfaces

· Advanced simulation development environment user interfaces

· Reusable Simulation Components

· Computer-assisted Education

· ADL

· Digital Media

· Animation

· FLASH

· Robotics

· Bio Engineering

· Biometrics

· Bioinformatics

· Biosensors

· Haptics

Activities

Note: this category should be populated by Executive Committee
“What are the critical steps in M&S?”

· Business Development

· Project Management
· Project planning

· Project Tracking and oversight

· Sub-contract management

· Risk Management

· Design

· Implementation

· Systems Development

· Systems Design

· Architecture Development
· Requirements Analysis and Management

· Conceptual Modeling

· Software Development

· Hardware Development

· System Integration

· Configuration Management
· Quality Control / Quality Assurance
· Verification & Validation

· Accreditation

· Testing

· Maintenance

· Technology Replacement

Applications

Note: this category should be populated by Technical Ladder, project managers, and TG leads.
“What can we use M&S to do?”
· Application Domains
· Training
· Engagement/tactics training

· Flight training

· Driver training

· C4I

· Maintenance training
· Medical training

· Operations
· Planning and Design

· Operations research, logistics

· Transportation and traffic

· Manufacturing

· Process Engineering

· Chemical processing

· Refining

· Financial applications

· Financial forecasting

· Risk assessment

· Research
· Engineering design

· Power generation and transmission systems

· Structural analysis
· Aerospace design

· Vehicle design

· Electronics design

· Controls design

· Life science applications

· Toxicology

· Pharmacology

· Food and agriculture

· Environmental engineering

· Earth and space science applications

· Space systems

· Weather forecasting

· Defense applications

· Directed energy

· WMD protection

· LADAR/IR

· Weapon systems development, SBA

· Testing

· HWIL testing

· SWIL Testing

Audiences

Note: this category should be populated by Directors of Operations

“Who are the potential clients and teammates in M&S?”

Note: some of these sound like applications – need to identify the associated audiences
· Government
· Global

· Canadian Gov

· SECO

· UK Gov

· MOD

· SECO

· Malaysian

· National
· DoD

· Army

· ATEC – OTC

· ATEC – DTC

· HQDA Battle Command, Simulation & Experimentation Directorate
· SMDC BL (TRADOC?)

· TRADOC

· BCBL – Leavenworth, Benning, Gordon, etc.

· National Simulation Center

· TRADOC Integration Offices

· Battle Command

· Virtual

· Terrain

· Navy

· NAVMSMO

· USAF

· ABL

· AFRL

· AFAMS

· Marines

· TECOM

· National Guard

· DMSO

· Joint

· JFCOM

· JWFC

· OSD NII

· OSD C3I

· OSD 

· MDA

· Federal

· DOE Research Labs

· Sandia National Labs

· Los Alamos National Labs

· Oak Ridge National Labs

· Office of Homeland Defense

· Office of Homeland Security

· NASA

· Kennedy Space Center

· State

· Florida

· Alabama

· New Mexico

· Virginia

· Washington DC 

· Colorado

· Etc.

· Local
· Central Florida Technology Corridor

· Airports

· Firefighters

· Industry

· Military primes
· Boeing
· Lockheed Martin

· Northrop Grumman
· Raytheon

· General Dynamics

· CACI

· SAIC

· Greenley & Associates

· RAM Labs

· Manufacturing

· Auto makers
· Aircraft makers
· Civil/structural engineering and construction companies

· Electronics manufacturers

· Pharmaceutical companies
· Chemical/material processing companies
· Refining

· Paper/pulp

· Public utilities companies

· Power generation/transmission

· Waste management

· Water distribution
· Entertainment

· Game manufacturers

· Movie/TV production studios

· Training

· Driver training

· Operator training

· Academia and Institutional
· Universities

· Georgia Tech (MSREC)

· University of Central Florida, Institute for Simulation Technologies (IST)

· John Hopkins University (JHU/APL)

· McLoed Institute of Simulation Sciences (MISS) 

· Old Dominion University (ODU) Virginia Modeling And Simulation Center  (VMASC)

· University of Alabama in Huntsville (UAH/MSAC)

· Arizona (ACIMS)

· Communities of Interest/Practice

· Simulation Interoperability Standards Organization (SISO)
· National Center for Simulation (NCS)
· Society for Computer Simulation (SCS)
· Standards Bodies

· Simulation Interoperability Standards Organization (SISO)

· Media

· Academic journals

· Trade publications

· Conference Proceedings

