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INTERNATIONAL GOVERNMENTAL ORGANIZATIONS
UNITED NATIONS FUNDING AGENCIES

UNITED NATIONS SITES

United Nations | United Nations System

About | News | Publications | Statistics (note, many publications and

statistics are available via web sites of individual organs and agencies

below)

UCSB Library’s United Nations Reference Guide

Guide to Library and internet resources on UN materials: history and
background, activities, indexes to proceedings, speeches, resolutions,
meeting records, and other UN documents and publications; text of

resolutions; and voting records.

UN-I-QUE - UN Ready Reference File, freugently asked questions
about the UN.

Model U. N. Research - Stanford University, and United Nations

Research - Penn State

UN Scholar’s Workstation - Harvard




* UN Documentation Research Guide - UN Dag Hammarskjold Library

* UN Office at Geneva

* United Nations Association of the United States of America (UNA-

USA)

United Nations Principal Organs:

General Assembly

Economic and Social Council (about) | Economic and Social Council

(current session)

*  Security Council (about) | Security Council (documents)

*  Secretariat | Secretary-General

*  International Court of Justice (World Court) | Cornell mirror site

Trusteeship Council

United Nations, Other Major Offices and Programmes: (see UN
System for full list)

*  United Nations Children’s Fund (UNICEF)

About | News | Publications | Statistics

*  United Nations Conference on Trade and Development (UNCTAD)

*  United Nations Development Programme (UNDP)

About | News | Publications | Statistics

)2

of|jof et |roé - ey (o) e (o



)0

*  United Nations Environment Programme (UNEP)

About | News | Publications

*  United Nations High Commissioner for Refugees (UNHCR)

About | News | Publications | Statistics

*  United Nations Population Fund (UNFPA)

About | News | Publications | Statistics

*  World Food Programme (WFP)

United Nations “Specialized Agencies” (autonomous

organizations with cooperative agreements with UN):

* FAO (Food and Agriculture Organization of the UN)

About | News | Statistics

* 1AEA (International Atomic Energy Agency)

* ICAQ (International Civil Aviation Organization)

* |FAD (International Fund for Agricultural Development)

About | Publications

* |LO (International Labour Organization)

About | News | Publications | Statistics

* IMO (International Maritime Organization)

*  IMF (International Monetary Fund)




About | News | Publications | Statistics

*

ITU (International Telecommunication Union)

* UNESCO (UN Educational, Scientific and Cultural Organization)

About | News | Publications / Documents (full-text) | Statistics

*

UNIDO (UN Industrial Development Organization)

About | Publications

*  UPU (Universal Postal Union)

*  World Bank group

About | News | Publications | Statistics
*  WHO (World Health Organization)

About | News | Publications | Statistics

*  WIPO (World Intellectual Property Organization)

*

WMO (World Meteorological Organization)

[Top of Page/Contents]

OTHER MAJOR INTERNATIONAL GOVERNMENTAL
ORGANIZATIONS

(note, many autonomous international organizations are listed with the

UN system above)

*

African Development Bank
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Arab Fund for Economic and Social Development

*  Asian Development Bank

*  Association of Southeast Asian Nations (ASEAN)

*  CAB International

*  Caribbean Development Bank

*  Commission for Labor Cooperation

*  Council of Europe

- *  European Bank for Reconstruction and Development

*  European Union’s EUROPA

European Union in the U. S.

European Union Internet Resources and EU Bibliography - from UC

Berkeley

*  GaInformation Centre University of Toronto

*  Inter-American Development Bank

About | News | Publications | Statistics

* Inter-Parliamentary Union

*  International Energy Agency
*  North Atlantic Treaty Organization (NATO)

|RY%



* NAFTA Secretariat

*  QOrganisation for Economic Co-operation and Development (OECD)

About | News | Publications | Statistics

OECD Washington

Organisation for Security and Co-operation in Europe

*  QOrganization of American States (OAS)

*  Qrganzation of Petroleum Exporting Countries (OPEC)

*  Pan American Health Organization

Secretariat of the Pacific Community

*

World Trade Organization (WTQ)

About | News | Publications | Statistics

INTERNATIONAL TREATY & LAW SITES

*

The Multilaterals Project, Fletcher School of Law & Diplomacy, Tufts

University

Full text of international conventions and other multilateral instruments.

*  Treaties and International Agreements - Stanford University

Foreign and International Law Sources on the Internet: Annotated -

quide from Charlotte Bynum, Cornell

COMPREHENSIVE RESEARCH SITES
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International Organizations

Extensive list maintained by the International Documents Task Force
of the ALA Government Documents Round Table and Northwestern

University Library.

International Organization Web Sites

Compiled by the Union of International Association, selected from the

Yearbook of International Organizations

International Affairs Resources Wayne Selcher, Elizabethtown College

International Inter-Governmental Organizations University of South

Carolina

History of European Integration Site Leiden University

Guides to International Organizations Resources

Internet  Guides to International Organizations - International

Documents Task Force
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Electronics Design Center Equipment

The Electronics Design Center contains a variety of equipment used
in the production, packaging and testing of microfabricated devices. The
major equipment is located in one of three labs, the Room 21 fabrication
laboratory, the Room 32 thick film clean room or the Room 32 thin film
clean room. Smaller pieces of equipment are located in the Room 14

electronics lab, the Room 18 machine shop or the testing labs.
Room 21 Processing Lab
Room 21 is non-CMOS compatible micro fabrication lab it contains:

e Furnaces - for annealing, boron and phosphorous doping and wet
oxide deposition Fume Hood — for RCA and Piranha cleaning,

photoresist spinning and silicon or metal etching

e Laurell Spinner — for spinning up to 8 inch diameter wafers
with high torque motor and spindle for thick resists. Computer

programmable with storage for recipes.

e Wenesco 12 inch x 12 inch programmable hot plate for curing

material on wafers

e March RIE — for plasma etching of materials

1)
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e Wafer Spin Rinser — for cleaning and drying wafers

e Microscope — for inspection

e Double sided IR aligner for photolithography.

Laurell Single Wafer Spinner

with high torque motor for thick resists The spin processor housing
has been machined from solid virgin grade materials which do not
degrade or generate particles. The bowl-shaped interior forces fluid
downward where it is routed directly to the rear drain. The upper
plenum closes inside the base providing an overlapping seal. It spins
fragments to 200 mm diameter wafers, is digitally processed controlled
with computer interface for programming and storage of recipes. This
tool includes a universal wafer alignment tool, a programmable 30 ml
syringe feed dispenser and a high performance motor and spindle for
high acceleration and higher mass. This is especially useful for spinning

of thick.




Wenesco Hot Plate

Wenesco hot plate model HP1212- a programmable hotplate that has
a a 12 inch x 12 inch plate size. It is used for curing photoresists and

other materials that have been applied to wafers.

ABM Photomask Aligner

Aligners are used to transfer two dimensional patterns on quartz
photomasks to photosensitive films on wafers. The aligner works with a
photo mask in physical contact with a wafer and uses an ultraviolet lamp
for exposure. The mask has dark (opaque) and light (transparent) field
areas which are aligned accurately over the wafer. When exposed to UV
light, the patterns of the dark and light field cause a chemical reaction
in the resist, making the material sensitive or insensitive to a developer
solution. This process is similar to photographic exposure. The aligner
is located under a laminar flow hood. The ABM Aligner is a photomask

aligner with backside IR alir double sided...
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March CS-1701F RIE System

The March CS 1701 Reactive lon Etching system delivers
performance often associated with high- investment etching tools. The
system is excellent for metal etching, silicide etching and etching of 11I-V
compounds, anisotropic etching of nitrides, oxides and polyimides. Key
performance features of the CS 1701 system include the large DC bias
and the ability to control process pressure independent of gas flow.
The system allows users a wide variety of etch profiles ranging from

anisotropic requiring high aspect ratios to sloped walls.




Thermco Mini-Brute Annealing Furnace

Mini-Brute Model MB-80 — this quartz tube furnace is used for annealing
and may be backfilled with nitrogen or supplied with other gases during
the process. Annealing is a heat treatment wherein the microstructure of
a material is altered, causing changes in its properties such as strength
and hardness. Annealing consists of heating the material and then
cooling it very slowly and uniformly; the time and temperatures required
in the process are set according to the properties desired. Annealing
increases ductility and lessens the possibility of a failure by relieving

internal strains.

Furnace Stack

This three tube furnace is manufactured by MRL industries. It is used
for boron and phosphorous doping and wet oxide deposition. Silicon
wafers are heated, so that dopant atoms, usually boron, phosphorus or

arsenic can be incorporated into substitutional positions in the crystal
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lattice, resulting in drastic changes in the electrical properties of the
semiconducting material. Wet oxidation is the formation of SiO2 on a
silicon surface through a process called thermal oxidation. Thermal
oxidation is a technique that uses extremely high temperatures (usually
between 7001300- deg C) to promote the growth rate of oxide layers. The
thermal oxidation of SiO2 consists of exposing the silicon substrate to an
oxidizing environment of O2 or H20 at elevated temperature, producing

oxide films whose thicknesses range from 60 to 10000 angstroms.

Thick Film and Thin Film Labs

e Room 32 is divided into two clean rooms

e The Thin film Clean room contains: — APX Evaporator

— Discovery 18 Sputtering System — Explorer 14 Sputtering System

— NEOS Photoplotter — DekTak 3 ST Surface Profiler



— Prometrix RS35 Resistivity Mapping System

e The Thick film Clean room contains: — 2 thick film printers

— Asymtek Inkjet printer — Spin Coater — Laser profileometer

— Microscope for inspection, rheometer, oven and furnace

Prometrix RS35 Resistivity Mapping System

The Prometrix RS35 is a 4-point probe resistivity measuring device. It
provides 3-D mapping and contour profiles of resistivity on wafers that
range in size from 2 to 8 inches. It can measure resistivity of metal films,
lightly doped implanted layers on silicon and other conducting materials.
Provides accurate and repeatable sheet resistance measurements from
5m ohms/sq to 5M ohms/sq. Measures up to 1264 sites per wafer using
standard or user defined patterns, and displays test results in the form

of contour maps.
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Dektak 3 ST Surface Profiler
Dektak 3 ST Surface Profiler - Measuring System

The Dektak 3 ST is a surface profiling system capable of measuring
surface textures and variations in the submicro-inch range to a sample
thickness of 131 microns. By way of a diamond-tipped stylus, samples
are analyzed under it on a moving stage according to parameters
set by the user (scan length and time). As the stylus traverses the
pre-determined length of the sample surface, surface variations are
recorded. The data recorded can then be analyzed (up to 30 functions
per scan) depending on user interests. These parameter capabilities
include: roughness, waviness, step height and geometry (area, radius,
slope, etc.). The graphic screen display exhibits data plot and live video

imaging.
Vertical Resolution: 10/65Ka0, 100,/655K0, 200/1,310KD
Scan Length Range: 50 microns to 50 mm (2 mils to 2.5 inches)
Stylus: Diamond, 2.5 micron radius

Stylus Tracking Force: Programmable, 1 mgto 40 mg (0.10.4- milliNewton)



The Denton Vacuum Explorer 14

Sputtering is a vacuum process used to deposit very thin films on
substrates. It is performed by applying a high voltage across a low-
pressure gas (usually argon at about 5 millitorr) to create a plasma
which consists of electrons and gas ions in a high-energy state.
During sputtering, energized plasma ions strike a target, composed of
the desired coating material, and cause atoms from that target to be
ejected with enough energy to travel to, and bond with, the substrate.
This sputtering unit used RF sputtering to sputter insulators only. The
thickness of the films range 100 A to 2 m. Typical thicknesses are in

the range of 2000 to 5000 A. In stock targets for sputtering : Aluminum
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Oxide (Al203), Boron (B), Boron Nitride (BN), Silicon (Si), Silicon Dioxide
(Si02), Silicon Carbide (SiC).

The Denton Vacuum Discovery 18

Sputtering is a vacuum process used to deposit very thin films on
substrates. Itis performed by applying a high voltage across a low-pressure
gas (usually argon at about 5 millitorr) to create a plasma which consists of
electrons and gas ions in a high-energy state. During sputtering, energized
plasma ions strike a target, composed of the desired coating material, and
cause atoms from that target to be ejected with enough energy to travel to,
and bond with, the substrate. This sputtering unit sputters metals only. The
thickness of the films range 100 A to 15m. Typical thicknesses are in the
range of 5000 A to 1m. In stock targets for sputtering : Gold (Au), Palladium
(Pd), Platinum (Pt), Silver (Ag), Aluminum (Al), Aluminum/Silicon/Copper,
Copper (Cu), Iridium (Ir), Molybdenum (Mo), Nickel Chromium (80:20
NiCr), Doped Silicon, Tantalum (Ta), Zirconium (Zr).



The NEOS Photoplotter

The N52256 laser photo plotter produces a photomask from a drawing

file on a positive

photoresist mask plate. The mask plate a 5inch x 5 inch quartz or soda

lime plate with

a layer of chromium deposited on it. The minimum feature size is 3 uym.
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The MPM TF-100 Thick Film Printer

Thick film printing, or screen printing, is an additive process in which a
thick film (typically 10 pm to 1 mm) is deposited on a substrate through
a mask. The smallest feature size is around 200 microns. Thick film
printing is used extensively in the hybrid circuit industry. It is also used to
make electrochemical and gas sensors, miniature fuel cells and printed
batteries. The TF-100 printer can process on a maximum plate size of 4.5
inches x 4.5 inches. Thick film inks available include: gold, platinum, silver,

E palladium, carbon and dielectric insulators.

The DEK 248 Thick Film Printer

The DEK 248 thick film printer functions similarly to the TF-100 thick
film printer but is capable of handling a substrate size of up to 17 inches x
17 inches. It also has computer controlled alignment functions and has a

wider range of printing pressures.
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Asymtek Century C-730 Inkjet Printer

Ink Jet Deposition — is a means of depositing material using a valve
that either sprays material through a nozzle or forces material through
a needle onto a base. It is a non-contact process. Thickness of film
from several microns to several mm thick. Ink jet printing is excellent for
depositing highly reproducible dots for active sensing material. It is also

used extensively for sensor packaging i.e. contacts, chip under fill.
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Miscellaneous Equipment

e Wire bonder

e Wafer dicing machine

e Spot Welder

e Soldering Stations

e Probing Stations

e Small machine shop for fabricating housings The production,
packaging and testing of micro fabricated devices requires a great
deal of equipment. Other equipment available in the Electronics

Design Center includes:

Kulicke and Soffa Wire Bonder

Wire bonding is an electrical interconnection technique using thin wire
and a combination of heat, pressure and/or ultrasonic energy. Wire bonding
is a solid phase welding process, where the two metallic materials (wire
and pad surface) are brought into intimate contact. Once the surfaces
are in intimate contact, electron sharing or interdiffusion of atoms takes
place, resulting in the formation of wirebond. The Kulicke and Soffa Model
4123 manual wire wedge bonder is used for ultrasonic and heated gold or

aluminum wire bonding. The wire is 25 ym in diameter.



Micro Dicing Saw Model 1100

The dicing saw is used to dice silicon and alumina substrates into
individual devices. The maximum thickness of substrate that can be diced

is 0.625 mm.
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Selected Centers of Technology Transfer in USA

No Title Director Address
268 Dow Science
Mt.Pleasant, MI 48859
Central Michigan David Ash - Chair, | Phone: (989) 774-3981
1 University Department of Fax: (989) 774-3883
Chemistry Website: www.orsp.cmich.
edu
E-mail: ash1de @cmich.edu
Startkweather Hall, 2nd Floor
Ypsilanti, MI 48197
Phone: (734) 487-3090
2 Eastern Michi- Brian Anderson Fax: (734) 481-0650
gan University Website: www.emich.edu/
cprd
E-mail: brian.Anderson @
emich.edu
1020 Maple St., Suite 101
Tom Crandell - Big Rapids, MI 49307
3 Ferris State Uni- | Director, Corporate | Phone: (866) 880-7674
versity & Professional Website: www.ferris.edu
Development E-mail: ThomasCrandell @
ferris.edu
Linda Chamberlain, | 301 Michigan Street NE, Ste.
Ph.D Executive 530
4 Grand Valley Director Grand Rapids, Ml 49503
State University | Cook-DeVos Phone: (616) 331-5840
Center for Health Website: www.wmsti.org
Sciences E-mail: chambeli@gvsu.edu
5 Lawrence Tech- | i

nology University




Michigan State

Brad Shaw - Li-
censing and
Marketing Manager,

Brad Shaw - Licensing and
Marketing Manager, Michigan
State Technologies Harold
Meese Building

1400 Townsend Cir.
Houghton, Ml 49931

University Michigan State Phone: (906) 487- 2228
Technologies Fax: (906) 487-1979
Website: www.admin.mtu.
edu/iptc/
E-mail:_jrbaker @ mtu.edu
544 O'Dowd
. . Fgﬁ?éi?oyovzlrsg%? Rochester, MI 48309
Oakland Univer- Grants dontracts Phone: (248) 370-3789
sity ’ " | FAX: (248) 370-2973
and Sponsored Website:
Research e s_|te. www.oakland.edu
E-mail: wrench @ oakland.edu
Harry Leaver - 740(.) Bay Road
. Executive Director Curtlss Hall 142
8 Saginaw Valley Center for Busines,s University Center, Ml 48710
State University & Economic Devel- Phone: (989) 964-4047
opment Website: www.svsu.edu
E-mail; hlleaver@svsu.edu
3003 South State Street
2071 Wolverine Tower
Ann Arbor, Ml 48109-1280
University of Kenneth Nisbet - Phone: (734) 763-0614
9 | Michigan Executive Director | Fax: (734) 936-1330
Office of Technol- Website: www.techtransfer.
ogy Transfer umich.edu/
E-mail: techtransfer @ umich.
edu
333 Bostwick Avenue, NE
Jerry Callahan - Grand Rapids, MI 49503
10 Van Andel Re- Director Business Phone: (616) 234-5388

search Institute

Development

Website: www.vai.org
E-mail: jerry.callahan @vai.

org
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Wayne State

Judy Johncox -
Interim Assoc. VP
for Research and

5057 Woodward Avenue,
Suite 6306

Detroit, Ml 48202

Phone: 313-577-5541
Fax: 313-577-2814

University Technology Com- | Website: www.techtransfer.
mercialization wayne.edu
E-mail: judy.johncox@wayne.
edu
g:g:%g;:?grvé? 1903 W. Michigan Avenue
search Kalamazoo, Ml 49008
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NORTH DAKOTA STATE UNIVERSITY

CENTER FOR COMPUTATIONALLY ASSISTED SCIENCE AND
TECHNOLOGY

DIRECTOR
Position Director
Location Fargo, North Dakota

Reporting Relationship Dr. Philip Boudjouk, Vice President of Research,

Creative Activities and Technology Transfer

Education Masters in Science or Engineering required; Ph.D. strongly

preferred
NORTH DAKOTA STATE UNIVERSITY

North Dakota State University (enroliment 14,000) has a rich history of
providing high quality education since 1890 when it was founded as a land grant
institution in Fargo, North Dakota. The institution has conducted research in
various disciplines for more than 100 years. NDSU further refined its research
goals in 1999, embarking on an expanded vision for its research enterprise.
The University campus focused on its goal of creating a world-class research
institution that forged partnerships with state, federal and private sector
organizations. NDSU has consistently engaged in more than $100 million in

research activities annually.

North Dakota political, business, educational and other leaders previously
established a Higher Education Roundtable to address state economic and
social sustainability issues. Enthusiasm and support for this undertaking and

resulting recommendations came from several corners.
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The State has broadened its economic base to include high technology to
complement its traditional strengths in agriculture and extractive industries.
The new thrusts of energy, electronics, and biotechnology, in concert with the
State’s Science and Technology (S&T) Vision, derive largely from university-
based technologies and partnerships with the private sector. One result of the
longer-term success of this strategy is that North Dakota, with its highly robust
economy, has a projected $1 Billion budget surplus. It’s little wonder why North
Dakota and Fargo are now often cited as highly desirable places to live and

work.

Media coverage about North Dakota, Fargo and North Dakota State University
has increased significantly during the past four years. It has highlighted the
breadth and depth of investments in research and development projects,
activities between universities and the private sector and the attractiveness of
living and working in Fargo. Additional details are provided on the fact sheet on

the last page.

Moody’s Advisory Services had this to say about NDSU... “An increase
in North Dakota State University’s budget provides evidence that state
government is delivering on its commitment to transforming the university
into a leading academic institution,” and “In the longer term, the funding will
provide better resources for students and thereby enhance ND’s human

capital.”

After a comprehensive site visit, the North Central Association’s Higher
Learning Commission granted NDSU full accreditation. Their report cited
“profound changes in the basic components of institutional excellence —
people, programs, facilities, and funding. One consultant-evaluator said
he had never seen such broad campus unity in all his years doing similar

campus visits.



NDSU’s focus on research and development has paid off. NDSU’s
importance in the scientific community is reinforced by the FY 2008 (most
recent available) National Science Foundation survey results presented

below:

»  NDSU ranks 122nd out of 679 research universities in the U.S. based on
total research expenditures. For fiscal year 2008, NDSU reported $115.5

million in research expenditures.

*  When ranked by R&D expenditures among 554 research universities
without a medical school, NDSU ranks 39th among the universities and

colleges in the NSF survey.

» Based on research expenditures, NDSU is listed in the top 100 research

universities in the country

in several National Science Foundation research categories, including

physical sciences, chemistry, social sciences and agricultural sciences.

In the past 15 years, 15 faculty members at NDSU have been recipients of
National Science Foundation CAREER Awards, which recognizes researchers

likely to become academic leaders in the 21st century.

Under the Carnegie classification system, NDSU is categorized as a

university with “high research activity.”

As part of NDSU’s strategy for leadership in the research and technology
sector, in mid-2001 NDSU broke ground on a 55 acre research and technology
park where university researchers and private industry combine talents to
develop new technologies, methods and systems. Today the site has grown
to include seven facilities, including the NDSU Technology Incubator, NDSU
research facilities, and private sector buildings including Phoenix International

(John Deere Company) and Appareo Systems.
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NDSU CENTER FOR COMPUTATIONALLY ASSISTED SCIENCE AND
TECHNOLOGY

Established in 2003, CCAST (formerly the Center for High Performance
Computing) is in the early stages of building a significant computational capability
that will serve to advance the discovery and research of NDSU’s faculty, staff,
and students and provide a regional resource in applications-driven computation

to further partnerships with the federal, private, and university sectors.

CCAST is located in the Research 1 facility at the research park. Additional
expansion space is available in the Research 2 facility, giving the center a total

of approximately 5,000 square feet.

This facility also houses the NDSU Center for Nanoscale Science
and Engineering (CNSE). Established in 2002 under the direction of
Dr. Philip Boudjouk, CNSE conducts large-scale, multidisciplinary
research for government and industry. CNSE employs 60+ full-time
staff as well as Faculty Associates, Graduate Research Assistants,
and Undergraduate Research Assistants. Current core competencies
include combinatorial science, wireless miniaturized electronics design
and prototype fabrication, research on polymeric and hard protective

coatings, and on materials for electronics and energy conversion.

More than 100 researchers have utilized CCAST for a variety of research
programs. Some of the departments using CCAST include computer
science, physics, natural and resource sciences, civil engineering,
mechanical engineering, sociology/anthropology, chemistry and molecular

biology, pharmaceutical sciences and coatings and polymeric materials.
Connecting to the National Research and Education Network Backbone

NDSU has been instrumental in the build-out of the Northern Tier Network

— a regional initiative led by Internet2 institutions to provide a robust research



network connection for educational institutions in the upper-northwestern states

by creating a national backbone route across the northern United States.

NDSU recently transitioned from a 100 Mbps network connection to the
Northern Tier's 10 Gbps network connections from Fargo to the University of

Minnesota linking NDSU to the Internet2 Network.
CCAST DIFFERENTIATORS

CCAST is a unit within the Research, Creative Activities, and Technology
Transfer (RCATT) Division. The Director reports to Vice President Boudjouk
who reports directly to the President of NDSU, underlining the importance of
the organization within the larger university structure. In addition to its own
staff, CCAST engages faculty and students in major projects and has a policy
of supporting campus research programs. Scientific discovery and technology

development are important elements of the growth plan for CCAST.
THE POSITION

The Director of CCAST will report directly to Dr. Phil Boudjouk, Vice President
of Research, Creative Activities and Technology Transfer (RCATT) at North
Dakota State University.

CCAST exists today primarily as a high performance computing resource
with a small staff for providing systems administration and user support to
campus researchers. The purpose of this newly established position is to lead
the development of CCAST and to integrate its expansion within and outside
the NDSU campus to enable a wide range of constituents, current and future,

to use these services.

CCAST will offer some of the most advanced thinking about, and
implementation of, the use of all elements of computational tools to support and

enhance solutions to practical scientific and research

W7

of|jof et |roé - ey (o) e (o



WY

topics. The goal is to provide innovative research at the junction of science
and technology. Putting it another way, CCAST is not just another high

performance computing center.

The emphasis will be placed on creating software solutions which broaden the
research efforts and capabilities of various NDSU Colleges and Departments
and to offer similar capabilities to potential private and public sector organizations
nationwide. The scope of potential users is exciting and important to the broad

scientific, engineering and technology communities.
THE OPPORTUNITY

It is rare that an opportunity presents itself to lead and manage the creation,
molding and building of a state-of-the-art computational center. NDSU and
the Office of RCATT are embarking on a new, cornerstone project which will
continue to put the University at the forefront of creating scientific solutions to
many of today’s and tomorrow’s technical challenges and opportunities across
a wide variety of fields. The initial phase is funded by $18+ million in federal
funding, but as the Center moves forward it will be expected to generate its own
operating revenue and margin. CCAST will build upon and, where appropriate,

partner with other university departments and centers on projects.

The Director of CCAST will have ample opportunity to demonstrate visionary
and conceptual abilities in creating a strategy for CCAST operations. As well,
the Director will be responsible for actually making the Center happen and
flourish. A blend of salesmanship, scholarship at the highest level and highly
competent hands-on experience and skills to manage and lead a broad range
of scientists, scholars and researchers will be required to make this operation
the success that is envisioned by all. Specifically, the Director will guide the
development of CCAST, push the direction of its research, secure the funding

and develop the contacts in the academic, scientific and end user areas.



For the right individual, this is an opportunity to have a significant influence

and high visibility at a national level.
RESPONSIBILITIES

Reporting to the Vice President for Research, Creative Activities, and
Technology Transfer, this position will have the unique opportunity of building
a new, innovative, applications-driven research 5 computing center. The
responsibilities of the Director include, but are not limited to the following

activities:

»  Servingasthe administrative and scientific leader of the CCAST, including
strategic planning, system management, marketing and communications,
external relations with stakeholders, facility development and operations,
finance and administration, human resources, project supervision, and

other general management functions.

* Leading the development of energy-based research initiatives and

maintaining an active role in research and development.
»  Obtaining funds for the facility, new projects, and initiatives.

» Developing strategies to enable users of computational resources to

take advantage of high-performance computing.

* Developing and implementing strategic plan(s) for the continued

evolution of the Center.

+ Growing capabilities and increasing the competitiveness of CCAST
to enhance its value for partnering with the private, government, and

university sectors.

»  Providing opportunities for research and increased competitiveness for

NDSU faculty and staff.
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CANDIDATE QUALIFICATIONS
Applicants will be measured against the qualifications presented below:

Required Minimum Qualifications

Education: Masters of Science or Engineering

Comprehensive knowledge of and experience in high-performance
computing, strategic computing direction, and system architecture,

deployment, and operation
Demonstrated experience managing a complex technical organization

Demonstrated record of creating, developing, and sustaining research

programs

Record of at least 4 years of increasing levels of responsibilities and
success in planning and executing large R&D projects, budgeting,

organizational and personnel development

Effective interpersonal, oral, and written communication skills that will

foster collaborations on multi-disciplinary and multi-sector programs
Ability to understand issues in a broad range of sciences

Considerable knowledge of funding agencies and managing agency-

funded projects

U.S. citizenship or U.S. permanent resident status

Strongly Preferred Qualifications

Ph.D. in a science or engineering discipline

Demonstrated experience building a high-quality research organization
Experience with university-affiliated research centers

Demonstrated success in obtaining competitive funding



»  Experience as a mentor of graduate students and/or postdoctoral fellows
+  Knowledge of compliance policies and procedures related to research

»  Experience with materials modeling and simulation

+ Demonstrated experience in energy-related research

* North Dakota State University is committed to attracting and supporting
a staff of men and women which fully represents the racial, ethnic and
cultural diversity of the nation. NDSU is an EOl. Women and traditionally

underrepresented groups are encouraged to apply.
INFORMATION
This search is being conducted by
Brown Schroeder and Associates, Inc. www.brownschroeder.com
Please contact Susan Gittins at sgittins @brownschroeder.com

North Dakota is an open records state; all applications are open to media and

public access.7
CCAST CURRENT HARDWARE AND SOFTWARE CAPABILITIES

In addition to the hardware and software capabilities presented below, NDSU

has secured funding to procure additional hardware, software, and personnel.

Hardware 8 core Nehalem shared-memory server with 96 gigabytes of RAM
with access to an Nvida S1070 GPGPU co-processor 96-node/192 core cluster
with 3.06GHz XEON-HT processors and 224 gigabytes of distributed memory
and 3.84 terabytes of distributed storage 32-node/256 core cluster with 2.66
GHz 5430 Penryn processor and one terabyte of distributed memory and five
terabytes of distributed storage 32-node/256 core cluster with 2.66 GHz 5550
Nehalem processors and 1.5 terabytes of distributed memory and five terabytes

of distributed storage. Currently undergoing an expansion to 512 cores and

mM

of|jof et |roé - ey (o) e (o



3 terabytes of distributed memory and 10 terabytes of distributed storage.

Upgrade will include a 10 gigabit low-latency Myrinet inter-connect.
Dedicated Oracle database server Software
SLURM scheduling and resource management system
TCP/IP and Myrinet based Open MPI.

Version 10.4 of Portland optimizing C, C++ and FORTRAN compilers with
support for GPGPU/CUDA auto-parallelization Gaussian 03 Electronic Structure

modeling code with GAUSSVIEW visualization software.

gi GAMESS Electronic Structure modeling code with MacMolPIt visualization

software.

Schrodinger Molecular Simulation
MARC/MENTAT Finite Element Analysis
LS-DYNA Finite Element Analysis
FEMLAB Finite Element Analysis

Cluster and shared memory implementations of NAMD Molecular Dynamics
simulation software with CUDA enabled VMD visualization software. CUDA

optimized NAMD available on large shared memory
LAMMPS Molecular Dynamics
Accelrys Materials Studio
Maya 3D Rendering
Oracle database Enterprise Edition Release 2
Mathematica simulation software

MATLAB simulation software

1A%



General open source development tools based on the GNU compiler suite

and tools
GIT source code management system.
FACT SHEET

In early 2002, U.S. Senator Byron Dorgan proposed a Red River Valley
Research Corridor. Today, more than $586 million of funding from federal
sources has been invested in this area. The Research Corridor efforts led to
creation of more than 10,000 jobs from 2002 to 2006, resulting in a $759 million
economic impact in the region. In the first four years of the Research Corridor
initiative, North Dakota’s academic research expenditures increased 77.4%. In
the process, Fargo and other cities have become magnets attracting additional
investments in research centers, specialized facilities and high tech related
activities. In April 2009, the National Science Foundation released a report saying

that North Dakota is the third fastest-growing state for federal research projects.

In 2005, North Dakota Governor John Hoeven proposed and the North Dakota
Legislature committed to a $50M program aimed at creating high-technology
economic development opportunities in the state. The North Dakota Economic
Development Centers of Excellence (ED-COE) Program was established
to address knowledge-based economic development with a goal of using
university research to promote the commercialization of new products, create
high-technology jobs, and foster entrepreneurship. Today, the ED-COE program
has had an estimated $329 million in estimated total impact to North Dakota’s
economy; has led to creation of more than 2,000 jobs; has led to partnerships

with 132 companies and has resulted in 17 new or expanded businesses.

In 2006, the U.S. Department of Commerce Economic Development
Administration awarded the NDSU Research and Technology Park the National

Excellence in Technology-Led Economic Development Award.
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Top National Rankings

Gallup’s 2009 Job Creation Index named North Dakota the best job market
in the nation, which Gallup credited to the state’s energy production and

commodity markets.

North Dakota ranks 2nd in the nation in state competitiveness according to the
2009 edition of the Beacon Hill Institute’s State Competitiveness Rankings. In the
area of technology, the state rose six rankings in the annual survey to 14th. The
index takes into account research funding, patents issued, proportion of scientists

and engineers in the labor force and the importance of high tech companies.

In CNNMoney'’s list of Best Places for Jobs, Cass County, including Fargo,
ranked first in the nation. The publication noted that Fargo is “a bustling

community with friendly neighbors and job opportunities.”

In CNNMoney’s list of Best Places to Live, Fargo ranked 81st. “While the
biggest employers have been concentrated in farm and construction equipment
manufacturing, tech companies like Microsoft are now breaking ground

alongside John Deere and Bobcat.”

In its 2009 Best Places to Launch list, CNNMoney.com ranked Fargo-
Moorhead as number 3 in its list of best metro areas for small business start-ups.
“Fargo is noted more for its rich farmland ... than for being a high-tech hotbed.
But that perception is slowly changing. Senator Byron Dorgan has actively
promoted eastern North Dakota as a tech corridor — an effort entrepreneurs say
is paying off. ...Local businesses cite North Dakota State University and easy

air and road access ... as key local advantages.”

The American Institute for Economic Research identified America’s 75
Best College Cities and ranks Fargo at number 15 among college towns
under 250,000 residents. Criteria for the ranking included academic R&D

expenditures per 100,000 residents, as well as entrepreneurial activity, brain

gain and unemployment.



What Others Are Saying?
The New York Times, April 5, 2010

“Over the next 40 years, [Joel] Kotkin argues, urban downtowns will continue
their modest ... revival. ...but Kotkin also points to surging low-cost hubs on the

Plains, like Fargo...”
Maine Sunday Telegram, February 9, 2010

“North Dakota has had a steady rise and now ranks in the top 10 in per capita
income in the nation. It is an economic development success story, mostly
well hidden. In recent years, North Dakota has benefited from oil development
in the western part of the state, but its overall record is much more that of a

determined, consistent policy of improving the state’s competitiveness.”
The Financial Times, August 5, 2009

“Last year, the state’s economy grew at the fastest pace of any in the U.S.
and unemployment, at just 4.2 percent, is the country’s lowest. A fertile mix
of natural resources, frugality and a plains-state work ethic have made North

Dakota one of the most productive states in the U.S.”
The New York Times, July 27, 2008

Referring to Fargo and North Dakota State University, “Over the last five
years, the number of people employed here has grown by 13 percent, more
than twice the national rate; 31 percent of the class of 2006 stayed in Fargo.
...many graduates are enticed by high-paying jobs at biotech and software

companies, including a huge division of Microsoft.”
Moody’s Economy.com. Inc., June 2007

“An increase in North Dakota State University’s (NDSU) budget provides

evidence that the state government is delivering on its commitment to
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transforming the university into a leading academic institution...funding will
secure faculty and staff...while also enhancing university-related investment

into the local economy.”

The Wall Street Journal, August 2006 “Fargo Moorhead is a thriving
metropolis of slightly less than 200,000 that grew over 20 percent between

1990 and 2000,” reads a Wall Street Journal article.

“As entrepreneurial activity has expanded, Fargo [Moorhead] is being
transformed. Its downtown is home to hip clothing stores and a great boutique hotel.

There’s even a thriving art scene.” The American Enterprise, July/August 2005

“Once considered an oddity in tech cities, the greater Fargo region of some
180,000 people is becoming a force not only in software, but in electronics
manufacturing, research and development and biotechnology.” — The U.S.

Brain Belt by Joel Kotkin
USA Today, Feb. 23, 2004

“Fargo has blossomed into a hip, college town, enjoying the fruits of
prosperity...industrial parks are full of thriving small businesses. North Dakota

State University is the economic engine in the middle of it all.”
Links to Additional Information:
1. North Dakota State University — www.ndsu.edu

2. NDSU Research, Creative Activities & Technology Transfer — www.ndsu.

edu/research

3. NDSU Center for Computationally Assisted Science and Technology —

www.ndsu.edu/chpc
4. NDSU Research & Technology Park — www.ndsuresearchpark.com

5. Red River Valley Research Corridor — www.theresearchcorridor.com








