PROGRAMMING ENVIRONMENT AND TRAINING (PET II)

(Excerpt from the PET II RFI)

PET Computational Technology Areas (CTAs)

Computational Structural Mechanics

CSM provides high-resolution, multidimensional modeling of materials and structures subjected to a broad range of static, dynamic, and impulsive loading conditions. Uses include effects of explosions on various facilities, underwater explosion and ship response, structural acoustics, structural analysis, propulsion systems, lethality and survivability (aircraft, ships, submarines,

tanks), theater missile defense, and real-time, large-scale soldier and hardware in-the-loop vehicle dynamics.

Signal/Image Processing

SIP provides for extraction and analysis of key information from various sensor outputs in real time. Sensors include sonar, radar, visible and infrared images, and signal intelligence and navigation assets. Uses include intelligence, surveillance and reconnaissance (ISR), avionics, communications, smart munitions, and electronic warfare. Functions include detecting, tracking, classifying, and recognizing targets in the midst of noise and jamming; generating high-resolution low-noise imagery; and the compression of imagery for communications and storage.

Computational Fluid Dynamics

CFD provides the accurate numerical solution of the equations describing fluid and gas motion and fluid dynamics research. Uses include the design of complex combustion and propulsion systems that are inaccessible or too costly to prototype; the dynamics of submarines, subsonic, transonic and supersonic air vehicles, pipe flows, air circulation, missiles, projectiles; and

magnetohydrodynamics for advanced power systems and weapons effects.

Forces Modeling and Simulation/C4I

FMS integrates high-speed command, control, communications, computers, and intelligence (C4I) systems to manage a battle space; provides large-scale simulations of complex military

engagements to facilitate mission rehearsal/training, mission planning, and post mission analysis; and advances digital library technology for support of FMS/C4I research and development

activities. Uses span the design, development, test, evaluation, and deployment of a variety of warfighting and training systems.

Computational Chemistry and Materials Science

CCM provides prediction of basic properties of new chemical species and application of this molecular understanding to the development of advanced materials. Uses include design of new chemical compounds for fuels, lubricants, explosives, rocket propellants, and chemical defense agents. In addition, advanced modeling techniques are used to develop new high performance

materials for electronics, advanced sensors, aircraft engines, semiconductor lasers, laser protection systems, advanced rocket engines components, and biomedical applications.

Environmental Quality Modeling and Simulation

EQM provides high-resolution three-dimensional Navier-Stokes modeling of hydrodynamics and contaminant transport through air, ground, and aquatic ecosystems. Uses include stewardship

and conservation of natural and cultural resources; prediction of chemical, and biochemical contaminant flows; design and operation of installation restoration, integrated management in

support of environmental quality; noise evaluation and abatement; and water quality models.

Computational Electromagnetics and Acoustics

CEA provides high-resolution multidimensional solutions of Maxwell's equations and acoustic wave equations. Uses include calculating fields about antenna arrays; signatures of tactical

ground, air, sea, and space vehicles; the signature of buried munitions; performance/design factors for electromagnetic gun technology; high-power microwave performance; modeling of

acoustic fields for surveillance and communication; seismic fields for mine detection; and acoustic shock waves of explosions for antipersonnel weapons.

Computational Electronics and Nanoelectronics

CEN provides the design, modeling, and simulation of complex electronic devices, integrated circuits, and small components. Uses include lower costs, weights, size, and improved performance of electronics through predictive high-fidelity modeling and simulation; analog/digital high-frequency circuit and device simulation and optimization; modeling and simulation of micro-electromechanical devices, micro-resonators, active and passive millimeter-wave circuits and structures; electronic/photonic interconnect and packaging analysis; and fault

modeling.

Climate/Weather/Ocean Modeling and Simulation

CWO provides the numerical simulation and forecast of the Earth's climate as well as oceanic and atmospheric variability. Uses include improved flight safety; search-and-rescue mission

planning; propagation of weapons; aircraft and ship routing; antisubmarine and undersea warfare; enhanced capabilities in adverse weather; and the capability to predict magnetic storm-induced effects and outages on command, control, communications (C3), surveillance, and navigation systems.

Integrated Modeling and Test Environments

IMT applies high performance computing software tools and techniques with live tests and hardware-in-the-loop simulations for test and evaluation of DoD weapons, components, sub-systems, and systems in virtual and composite virtual/real environments. Uses include digital scene generation, six degrees-of-freedom trajectory simulations, real-time test-data analysis and

display systems for test control and evaluation, and high-fidelity engineering and closed-loop engagement models (one-on-one and few-on-few).

CTA Support

Support for the ten computational technology areas involves the knowledge transfer of computer modeling applications and computational algorithms, methods, and tools into the user community. This activity will require engaging the user community in a technical leadership role involving collaborative efforts to improve productivity for both individual and larger groups of users. CTA support staff will also serve as liaison/broker between users and academia, industry, and other government agencies, affecting improvements to the user computational environment and knowledge base.

PET Cross-Community Technologies

Enabling Technologies

Enabling technologies involve advancing the state of tools, algorithms, and standards for generalized run-time, pre- and post-processing analysis on enormous datasets. At a minimum, this function will entail the following technologies: visualization, data mining and knowledge discovery, image analysis, grid generation, problem solving environments, computational techniques and methods for intelligent extraction of useful information from data.

Computational Environment

Improving the usability of the computational environments at the DoD Shared Resource

Centers, from the high performance computer down to the desktop, is critical to easily and effectively utilizing DoD’s HPC systems resources. The computational environment includes all aspects of the user’s interface to HPC resources, including programming environments (debuggers, libraries, solvers, higher order languages; performance analysis, prediction, and optimization tools), computing platforms (common queuing, clusters, distributed data, and metcomputing), and user access tools (portals and web-based access to HPC resources).

Collaborative and Distance Learning Technologies

Collaborative and distance learning technologies encompasses not only the ability for meetings between parties without involving travel (virtual meetings) but also with technology for on-line training, on-line consultation, information, and tutorials. Activities within this function will be expected to interact with training content providers for developing, testing, and deploying distance learning technology and course material. In addition, strong interactions are expected with the Defense Research and Engineering Network initiative, ensuring collaborative and distance learning technology activities are coordinated and incorporated into the HPCMP networking and security infrastructure.
PET Online Knowledge Center

The PET Online Knowledge Center will provide repositories of PET programmatic information and technical knowledge in computational science as well as for the computational technology areas. This knowledge center will have ready access of software tools and products, as well as current information on PET projects in all functional areas available for reference. The PET Online Knowledge Center will allow the HPCMP users and personnel to enter a single Web portal with one navigational hierarchy and information strategy and one search mechanism, while being able to distinguish a vast amount of information and expertise from distributed sites.

Education, Outreach, and Training Coordination

This functional area addresses the efficient and productive delivery of instructional content to the DoD HPC user, opportunities for MSIs, undergraduate student, graduate student, postdoctoral and visiting scientist/engineer appointments, and the training of future DoD HPC users. Educating both novice and experienced HPC users in new and innovative technologies is an essential element of this functional area. Activities in this functional area include: coordinating on-site training at the Shared Resource Centers and remote sites; selection of optimal training delivery methods and media; coordination of outreach forums, such as conferences, workshops, seminars, and symposia; establishing and maintaining a coherent framework to integrate undergraduate, graduate students, postdoctoral and visiting scientists/engineers into the PET activity; and, developing programs and activities that promote careers in computational science and HPC. Instructional content and delivery technologies are addressed in other PET functional areas.

Organization and Objectives

The PET activity will be divided into four components to facilitate government oversight.

(Bidders are encouraged to propose multiple components, as applicable.) The government contracting officer will appoint a Contracting Officer’s Technical Representative (COTR) to provide leadership and oversight of each PET component. One COTR will be located at each of the MSRCs. The PET COTRs will provide day-to-day government leadership for the assigned

PET contracts. The PET COTRs will report to the HPCMO PET project manager. Contractors, government leads, and the project manager are expected to function as a team, providing tightly coordinated and balanced support to the entire HPCMP user community.

Each component will execute a program that supports the designated functional areas listed in

Table 1. Functional areas were grouped to encourage synergy among related CTAs, collaboration and interaction between CTA and cross-community (e.g., enabling technologies) functions, and to balance the workload across the four components. The location of staffing in support of these functions is to be distributed across the user community (i.e., both local and remote with respect to the MSRCs).

	Component 1

Climate/Weather/Ocean Modeling and Simulation

Environmental Quality Modeling and Simulation

Computational Environment
	Component 3

Computational Fluid Dynamics

Computational Structural Mechanics

PET Online Knowledge Center

Education, Outreach and Training Coordination

	Component 2

Forces Modeling and Simulation/C4I

Integrated Modeling and Test Environments

Signal/Image Processing

Enabling Technologies
	Component 4

Computational Chemistry and Materials Science

Computational Electromagnetics and Acoustics

Computational Electronics and Nanoelectronics

Collaborative and Distance Learning Technologies


Table 1: PET Components

A point-of-contact (POC) is required for each of the Components. This POC will work with the

PET COTR to assess the schedule of work performed, as well as participating in the prioritization of the tasks included within the component’s functional areas. Bidders must include a process that will dynamically prioritize tasks within the component to meet the changing requirements of the DoD.

The PET workload in each of the functional areas will be divided into “core” and “project” tasks.

The core tasks are envisioned as efforts that will span the life of the contract, such as technical

support and productivity enhancements. Core tasks are discussed in the RFI document.  Project tasks are defined activities with a period of performance of approximately one to three

years that are selected by a review process. Project tasks will be formed from an annual project

nomination and recommendation process. Nominated project task proposals will be based upon

input from DoD users, corresponding CTA leaders and PET COTR.

To achieve the PET goals, it is required that persistent teams of skilled computational and computer scientists are formed. These PET teams will engage appropriate talent across the HPC community to support high profile, short-term project tasks. The PET functional area teams shall partner with Minority Serving Institutions (MSIs) in providing expertise for the area’s tasks. It is expected that the MSIs will be integral to the composition of both the persistent teams and the stable of HPC talent used for project tasks.

The objective of PET is to provide support for each of the Table 1 functional areas, outlined above. It is expected that there will be technical interaction and collaborations between all of the functional areas, irrespective of the component to which they are assigned, so that PET can meet the changing requirements of the DoD community.

