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REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
HEADQUARTERS, U.S. ARMY COMMUNICATIONS-ELECTRONICS COMMAND 

AND FORTMONMOUTH 

FORT MONMOUTH, NEW JERSEY 07703-5000 

Office of the Commanding General 

Ladies and Gentlemen: 

On behalf of the Army C4IEW and Sensors Team, I am pleased to present these proceedings 
of the 1999 Advance Planning Briefing for Industry (APBI) entitled "Partnering with Industry to 
Achieve Information Dominance for Force XXI and the Army After Next." The objective of this 
publication is to provide industry with a comprehensive overview of our research and development 
programs, sustainment efforts and corresponding contract opportunities available to industry 
within the next five years. 

The Army C4IEW and Sensors Team is dedicated to providing the most sophisticated, 
technologically superior equipment for our forces in the 21st century. Partnering with industry is 
essential to maintaining the technological edge. Equipping our forces with new and advanced 
technologies will greatly enhance their capabilities to execute their missions successfully. 

I welcome your participation in our APBI program and thank you for your continued support 
to our warfighters. 

:L.Nä 
Major General, U.S. Army 
Commanding 



NOTICE 

This publication contains the briefings 
presented during this Advance Planning Briefing 
for Industry (APBI). Following the APBI, you 
may obtain a Proceedings Book in either of the 
following ways: 

• On the World Wide Web at 
www.monmouth.army.mil/cecom/ac/hq/apbi 

or 
• For a minimal fee by contacting the Defense 
Technical Information Center (DTIC). The 
telephone number is: (800) 225-3842. 

We hope that the above publication proves 
beneficial to your long-range planning efforts. If 
you have any additional questions and/or 
suggestions, please contact the Planning, Analysis 
and Integration Directorate, AMSEL-PE-OD, 
ATTN: Denise Ellison, (732) 532-8674. 



DISCLAIMER 

The use of trade names in this report 
does not constitute official endorsement 
of any products. This report may not be 
cited for purpose of advertisement. 

The information provided is accurate as 
of the time of publication, and may be 
subject to change. 
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MG ROBERT L. NABORS 

COMMANDING GENERAL 
CECOM 



MAJOR GENERAL ROBERT L. NABORS 

COMMANDING GENERAL 

United States Army 

Communications-Electronics Command 

And Fort Monmouth, New Jersey 

Major General Robert L. Nabors has been the Commander of the Communications-Electronics 
Command and Fort Monmouth since September 1, 1998. 

MG Nabors was born in Boston, Massachusetts, and grew up in Lackawanna, New York. He holds a 
Bachelor of Science degree in Systems Engineering from the University of Arizona; a Master of 
Science degree in Systems Management from the University of Southern California; and served as a 
Senior Fellow in the National Security Affairs Program at Harvard University. He is also a graduate of 
the Senior Officials in National Security Program at Harvard University. His military schooling 
includes the Signal Officer Candidate School, the Signal Officer Basic and Advanced Courses and the 
Armed Forces Staff College. 

MG Nabors' initial duty assignment was with the 67th Signal Battalion at Fort Riley, Kansas. After a 
tour in Vietnam, MG Nabors served at Fort Dix, New Jersey; Aberdeen Proving Ground, Maryland; 
and Worms, Germany. In November 1979, MG Nabors was selected as Aide-de-Camp for the 
Commanding General, VII Corps. MG Nabors was attached to the J-6 Staff of the Combined Forces 
Command/United States Forces, Korea and subsequently, served as the S-2/3 of the 41st Signal 
Battalion. In December 1983, he was assigned to the Office of the Director of Plans, Programs, and 
Policy at the United States Readiness Command, and was then selected to command the 509th Signal 
Battalion in Italy. 

MG Nabors served as Special Assistant to the U.S. Army's Director of Information Systems for 
Command, Control, Communications, and Computers (DISC4). He was also Chief, Integration 
Division, Architecture Directorate. Prior to assuming command of the 2nd Signal Brigade in 
December 1990, MG Nabors served as Deputy Commander, White House Communications Agency. 
MG Nabors served as the Executive Officer for the DISC4 before his assignment as Director, Single 
Agency Manager for Pentagon Information Technology Services. MG Nabors assumed command of 



5th Signal Command on November 22, 1995. 

MGNabors' awards and decorations include the Defense Superior Service Medal; Legion of Merit 
with four Oak Leaf Clusters; the Bronze Star Medal; Meritorious Service Medal with four Oak Leaf 
Clusters; the Joint Service Commendation Medal; the Army Commendation Medal with four Oak Leaf 
Clusters; the Department of the Army Staff Identification Badge; the Joint Meritorious Unit Award; 
and the Presidential Support Badge. MG Nabors is a member of the American Mensa Society. 

MGNabors and his wife, Valerie, have three adult children: Robert, Richard and Jonathan. 



NOTES 



MR EDWARD G. ELGART 
DIRECTOR 

CECOM Acquisition Center 
S Army Communications-Electronics Command 

Fort Monmouth, New Jersey 

Edward G. Elgart is the Director of the CECOM Acquisition Center, US Army 
Communications-Electronics Command (CECOM), Fort Monmouth, New Jersey, Fort 
Huachuca, Arizona, and Alexandria, Virginia. He also serves as the Principal Assistant 
Responsible for Contracting for that activity, Tobyhanna Army Depot, Army Signal Command, 
5th Signal Command and TAO. He is responsible for the acquisition and support of Army and 
joint command, control, communications, computers, intelligence, electronic warfare, sensors 
and information management systems, estimated at $4 billion annually. 

Mr. Elgart served as the Acting Deputy Assistant Secretary of the Army for Procurement from 
May 1997-May 1998. In that capacity he was responsible for oversight and policy for all Army 
procurements, acquisition reform, and advocacy for the industrial base, as well as the proponent 
for the Army contracting career field. He also served during that time as the Competition 
Advocate General, the Commercial Items/NDI Advocate, Chairman of the Contract Adjustment 
Board, and the Task Order Ombudsman for the Army. Notable achievements during his tenure 
included execution of a $31 billion procurement program, savings of $16 billion in weapon 
systems life cycle costs, restructuring the professional and educational requirements for the 
contracting career field, and designing the architecture and fielding plan for the achievement of 
paperless contracting throughout the Army. 

From 1985-1989, Mr. Elgart served in a variety of management positions with the Defense 
Logistics Agency, first at DCASPRO Teledyne CAE, then at DCASMA Detroit, and 
culminating as the Director of Contract Management for the Defense Contract Administration 
Services Region Chicago. In that position, he was responsible for the administration of 18,000 
defense contracts valued in excess of $19 billion. 

Mr. Elgart began his career in government service in 1976 as a Contract Specialist intern, 
procuring tactical radio equipment for the Army Electronics Command. In 1981, as the Chief, 



Readiness Policy Branch, he led a task force to reduce procurement administrative lead time 
within the command. During his tenure as a Contracting Officer from 1983-1985, he was 
responsible for the negotiation and award of the $4.3 billion contract for the Mobile Subscriber 
Equipment battlefield communications system. 

Mr. Elgart entered the Senior Executive Service in June 1989, and is a 1996 recipient of the 
Presidential Meritorious Executive Rank Award. He is a Fellow of the National Contract 
Management Association and a previous Fort Monmouth Chapter President and Executive 
Director. His awards and decorations include the Meritorious Civilian Service Medal, the 
Honorable Order of Saint Barbara, and the Army Staff Identification Badge. He was the first 
recipient of the Acquisition Career Management Advocate of the Year award. Mr. Elgart holds 
membership in numerous professional associations and is a member of the Army Acquisition 
Corps and the American Mensa Society. 

Mr. Elgart is a graduate of the Federal Executive Institute and the Command and General Staff 
Officer Course. He is also a graduate of the Brookings Institution-University of North Carolina 
Leadership 2000 program and the Center for Creative Leadership. He has a Bachelor's Degree 
in Biology from Kean College and a Masters Degree in Business Administration from Fairleigh 
Dickinson University. 

He is married to the former Mary Ellen Reed of Deal, New Jersey.  They have two children; 
Lindsay and Stephen. 
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MR. ANTHONY A. LaPLACA 
Director, CECOM Logistics and Readiness Center 

Fort Monmouth, New Jersey 

Mr. Anthony LaPlaca was appointed as the Director of CECOM's Logistics and 
Readiness Center (CECOM LRC) in August 1996. 

As the Director of the CECOM LRC, he has direct responsibility for a Center 
comprised of seven directorates and a Center Staff. The LRC is the Weapons Systems 
Manager, National Inventory Control Point (NICP) and National Maintenance Point 
(NMP) for over 67,000 items. The Center's budget is over $800 million. Ofthat, over 
$520 million is for end item and spare parts hardware costs and $94 million for depot level 
maintenance. 

The Center's has a diverse and worldwide mission. A portion ofthat mission 
includes logistics planning, spares requirements determination, production engineering, 
maintenance engineering, equipment fielding, new equipment training, production quality, 
maintenance planning, depot level repair workloading, field technical assistance, foreign 
military sales, and communications-security equipment. 

Prior to his appointment as the CECOM LRC Director, Mr. LaPlaca held 
numerous Center leadership positions to include Center Deputy Director, Center 
Associate Director, Director for Logistics and Maintenance, and Director for Systems 
Management. He came to the Center in 1987 with the inception of the CECOM LRC. 

Prior to coming to the CECOM LRC, Mr. LaPlaca developed an extensive 
background in shelterized communications and electronic systems, radar, production 
engineering, material change, weapons systems life cycle management and logistics. 

Mr. LaPlaca received his Bachelor of Science Degree from Newark College of 
Engineering, now the New Jersey Institute of Technology, and a Master of Science in 
Management Science from Fairleigh Dickinson University. He was appointed to the 
Acquisition Corps in 1992 and is certified in the three acquisition fields of Program 
Management, Acquisition Logistics and Systems, Planning, Research, Development and 
Engineering. He has received numerous awards and recognitions. 

Mr. LaPlaca and his wife Bobbie have three children, Michael, Kristen and Jamie, a 
daughter-in-law, Nancy, and two grandchildren, Tyler and Ashley. 
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BIOGRAPHY 

DENNIS J.TURNER 
Director 

SOFTWARE ENGINEERING CENTER 
UNITED STATES ARMY 

COMMUNICATIONS-ELECTRONICS COMMAND 

FORT MONMOUTH, NEW JERSEY 

As the Director of the CECOM Software Engineering 
Center (SEC), Mr. Dennis J. Turner has executive 
responsibility for the overall mission of the organization, 
which is the largest of its kind in DOD. The SEC was 
formed as a result of DA and AMC directed consolidations 
and its mission encompasses software engineering support 
across all phases of the life cycle in functional domains 
from the desktop to the foxhole. Specifically, the SEC and 
its subordinate organizations, the C4IEW&S Directorate, 
the Information Systems Software Center (ISSC), the 
Logistics Systems Software Center (LSSC) and the 
Industrial Logistics Software Center (ILSC), provides 
software engineering support for systems in the tactical 
communications, satellite communications, command and 
control, avionics/intelligence electronic warfare, 
intelligence fusion, fire support, sustaining base, and AMC 
logistics/depot business areas. 

The SEC currently has responsibility for the development 
and support of over 450 types of systems, as well as 
related work in interoperability and software technology. 
The SEC resources are distributed across eight principal 
geographic sites and consist of over 1500 government 
personnel and approximately 2000 support contractors, 
and has an annual budget of over $3000 million Current 
organizational priorities include wholesale logistics 
modernization, horizontal integration of systems across all 
domains, reducing total cost of automation ownership, and 
overall integration of the new suborganizations into a 
cohesive SEC to enable unified Army software support 
from the desktop to the foxhole. 

Before selection to the Army's Senior Executive Service 
in 1997, Mr. Turner served as the Acting Director of the 
SEC for three years and before that, he served as the 
organization's Deputy Director for six years. Before 
joining the SEC, he served as the Associate Director for 
Information Processing Technology within the CECOM 
Center for Command, Control, and Communications 
Systems. Prior to that he was the Chief of the Software 
Engineering Division within the Center for Tactical 
Computer Systems. He has also held a number of 
industrial positions with Electronic Associates 
Incorporated, Frequency Engineering Laboratories, and 
Atlantic Technology Corporation. 

Mr. Turner holds Bachelors and Masters degrees in 
Electronics Engineering from Monmouth University in 
1969 and 1973, respectively. 

Mr. Turner resides in Middletwon, New Jersey with his 
two sons, Chris, currently in the Air Force, and Jay, a 
Senior at The College of New Jersey. 
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COL Scipio de Kanter 

Deputy Program Executive Officer, Standard Army Management 
Information Systems 

COL de Kanter was named Acting Program Executive Officer on 14 September 1998. He is responsible 
for the design, development, fielding and sustainment of standard management information systems for the 
Army. 

Prior to his current assignment, COL de Kanter served as the Project Manager, Information Management 
and Telecommunications Pentagon Renovation. He was responsible for modernizing the information 
management and telecommunications infrastructure of the Pentagon, the world's largest low-rise office 
building. 

Entering active duty as a second lieutenant in July 1974 COL de Kanter was initially assigned to the 11th 
Signal Group, Ft Huachuca, Arizona. There he served with both the 40th Signal Battalion (Construction) 
and the 526th Signal Company. In June, 1976, he was selected as the aide-de-camp to the Commander, 
U.S. Army Communications Systems Agency / Project Manager, Defense Communications Systems 
(Army) Communications Systems, Ft Monmouth, N.J. 

In January 1980 he was assigned as the communications-electronics staff officer for the 1st Battalion, 94th 
Field Artillery, Fuerth, Germany. In August 1980 he assumed command of Headquarters and Headquarters 
Battery, 1-94 FA and served as its commander until January, 1983. 

In February 1983, COL de Kanter was assigned as a project officer with the Program Executive Office, 
Networks/U.S. Army Information Systems Management Activity. There he was responsible for the 
material acquisition management of strategic transmission systems for U.S. forces deployed in Honduras 
and for the enhancement of the Defense Communications System which supported the CINC, U.S. 
Southern Command in Panama 

In July 1988 COL de Kanter was assigned to Supreme Headquarters Allied Powers Europe (SHAPE), 
Casteau, Belgium, where he served as a command, control, communications engineer with the Combat 
Management Branch Assistant Chief of Staff for Operations Division. 

Returning to Ft Monmouth, N.J. in July 1991, COL de Kanter was assigned as the Product Manager, 
Western Hemisphere Transmission Systems for the Program Manager, Army Information Systems. He 
developed, acquired, tested, improved and fielded transmission systems in support of the Army's portion of 
the Defense Communications System and Army Transmission Systems in the Western Hemisphere. 

Afterwards he served as the Deputy Program Manager for the Defense Information Systems Network 
Program Office, Defense Information Systems Agency, Arlington, Virginia 

COL de Kanter's decorations include the Defense Superior Service Medal, the Defense Meritorious Service 
Medal, the Meritorious Service Medal with three oak leaf clusters and the Army Commendation Medal 
with one oak leaf cluster. 

A graduate of the Florida Institute of Technology with a Bachelor of Science degree in Electrical 
Engineering (1972), COL de Kanter received a Master of Science degree in Electrical Engineering from 
Fairleigh Dickinson University in 1986. He is a graduate of the U.S. Army War College Senior Service 
College Fellowship Program at the University of Texas at Austin; the U.S. Army Command and General 
Staff College; the Armed Forces Staff College; the Defense Systems Management College and the Signal 
Officer Advance and Basic Courses. 

Born on April 30,1949 in Mexico City, DF, Mexico, COL de Kanter is married to the former Mary Frances 
Boyd of Middletown, N.J. They have three daughters: Caitlyn Boyd, Christine Alison and Kimberly Ann 
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GUEST SPEAKER 

LTG JAMES M. LINK 

DEPUTY COMMANDING GENERAL 
U.S. ARMY MATERIEL COMMAND 
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Lieutenant General James M. Link 
Deputy Commanding General 

Lieutenant General James M. Link became the Deputy Commanding General, U.S. Army Materiel 
Command on August 3,1998. 

A veteran of Vietnam and Desert Storm, General Link has held numerous command and staff 
positions leading to his current assignment. Most recently, he was Chief of Staff of U.S. Army 
Materiel Command. Prior to that, he served as Commander, U.S. Army Missile Command, 
Redstone Arsenal, AL. (now Aviation and Missile Command) from June 1994 to July 1997 and 
Deputy Commander, 21st Theater Army Area Command, U.S. Army Europe and Seventh Army, 
from July 1993 to June 1994. From January 1992 to June 1993, he served as the MICOM Deputy 
Commanding General. He also served at MICOM from 1986 to 1989 as Director of Materiel 
Management Directorate in what is now the Integrated Materiel Management Center, and served 
as the Acting Director of this organization for eight months. 

General Link was born in Columbus, Ohio, but grew up in North Carolina. He was commissioned a 
Second Lieutenant in the U.S. Army Ordnance Corps in 1967 after completing undergraduate work 
at Methodist College and graduate work at the University of North Carolina at Chapel Hill. He also 
has a master's degree in business administration from the University of Tennessee. His military 
education includes the Army Command and General Staff College and the Industrial College of the 
Armed Forces. He holds honorary doctorate degrees from Methodist College and the University of 
Alabama, Huntsville. 

He has held various logistical and staff assignments. While Commander, 16th Corps Support 
Group, V Corps, Hanau, Germany, he deployed to Southwest Asia in support of VII Corps during 
Operations Desert Shield and Storm. He was Deputy for Training Developments, U.S. Army 
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Combined Arms Support Command; Chief, Ordnance Assignment Branch, MILPERCEN; 
Commander, 194th Maintenance Battalion, Camp Humphreys, Korea; and Department of the 
Army Staff Officer, Office of the Deputy Chief of Staff, Logistics. In Vietnam, he served as 
Company Commander and Technical Supply Officer, 173rd Airborne Brigade. 

General Link's awards and decorations include: Distinguished Service Medal, Legion of Merit 
(with 3 Oak Leaf Clusters), Bronze Star Medal (with 2 Oak Leaf Clusters), Meritorious Service 
Medal (with 3 Oak Leaf Clusters), Army Commendation Medal (with Oak Leaf Cluster), Army 
Achievement Medal, Senior Army Parachute Badge, and the Army General Staff Identification 
Badge. 
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DAVID W. KEETLEY 
Director, Space & Terrestrial Communications 
Research, Development and Engineering Center 

U. S. Army Communications-Electronics Command 
Fort Monmouth, New Jersey 

Mr. David W. Keetley was appointed as Director for Space and Terrestrial 
Communications, U.S. Army Communications-Electronics Command (CECOM), 
Research, Development and Engineering Center (RDEC), on 17 August 1997. 
He is the focal point for providing the technology, system and network integration 
and engineering design to implement tactical communications systems for America's 
warfighters. Mr. Keetley is responsible for the research, development, testing and 
engineering support for initial acquisition, system integration, first fielding and 
support 
of space and terrestrial communications and information security networks and 
systems for use by the Army, Joint Services and other Government agencies. 

He received his Bachelor of Science degree in 1969 in Electrical Engineering from 
Southeastern Massachusetts University, now the University of Massachusetts - 
Dartmouth. Mr. Keetley also received a Master of Science degree in Management 
Science from Fairleigh Dickinson University in 1974. 

Prior to his current assignment as the Director for Space and Terrestrial 
Communications, Mr. Keetley was the Director of the Army Systems Engineering 
Office at Fort Monmouth, NJ, since its formation in November 1994. He was 
responsible for supporting the Army Systems Engineer in developing, maintaining, 
and implementing the Army Technical Architecture and evaluating system 
requirements and designs for architecture compliance and proper application of 
standards. 

Previous technical and managerial assignments at Fort Monmouth include: Chief of 
the Systems Engineering Office in the Program Executive Office for 
Communications Systems from 1992-1994; Deputy Project Manager for Systems 
and Engineering; and Chief Engineer for the Mobile Subscriber Equipment 
program from 1988-1992 where 
he was responsible for the system design, test, production, field operation and 
product improvement. 

He began his Government career with the U.S. Army Electronics Command in 1969 
and held various project engineer and technical management positions in the tele- 
communications field until accepting a project management position in 1983 with 
PM Army Tactical Communications Systems. 

A native of Swansea, Massachusetts, Mr. Keetley now resides in West Long Branch, 
New Jersey with his wife, Janice. They have two daughters, Jennifer and Meredith. 

259 



•o 
c 
< 

(0 
0 

c o ^■J 

0) c c 
F 0 3 
Q.O r 
O Ö) O 

CL 0 
> 
0 

c Q. 

0 o 
Q 0 
£ BC o 

(0 o Ö) 

CO 
0 

c 
LU 

c 
o 

(0 Ü 
0 a: 

-2 
o 

■ 

■u 
> 
CO 

Q 

o 

E 

o +-» o 
0 

Q 

o -I—» 

O CD 

aj O 
*L_ Ü 
CO 0 
a) b i— 
0 
H 

CD 
Ü 
CO 
Q. 

CO 

a: 
UJ 

a 
_i 
o 
(0 
UJ 

a> 
c 

■ MM 

-J 

E 
o 
o 

co 

O 
ü 
LU 
ü 

o 
CM 



< 
LU 
a: 
< 

CO 
(0 
LU z 
(0 

QQ 

a: 
Lil 
K- 
Z 
LU 
Ü 

e> 
z 
a: o 
LU 
LU o 

CD z .i: 
o Q 
z ■ 
LU 4«! 

Q> 
00 3 

K- V. 
Z 
LU 

(0 

Q. 
O •H> 
_J ^ 
LU o 
> -j 
LU 
Q Q 
X 
Ü 
a: 
< 
LU 
CO 
LU 
a: 

<tf 

?s CM 
Ü 

CO "** 

i§ O   CO 
So o 
O va

ne
 

st
em

 

TJ >» 
< CO 

«^ 
■5 CO 
& c: 
CO p 

'A 

p 
(0 
O 

K-. c: 
©a 

o 
S 

CO o 
A.O 
CO 

CD U 

«ö« 
CD 
O 1 
CD C 
Ö) o 

tw 
■*w en 

£ c c p *c 
c 

</> v» 
O 

c CO 
o c '•^^ CD 

.12 CO 
> O 
*J "^ 
■c c 
■2> s 
^ o 

CD 
LU 

D) 
O 

_J 

od 
CD 
O CO 
C CD 
CD CO 
Ö) 5 

m   CO CD  *J 
+i ns 
£ Q 

Ö) O 

~ CO 

■8   = 
o E 
SCO 

CD 

co O 
.2   CD 

co 
co 
Q 

co 
c 

c 
o 

o 
Ü 
c 
0 
D) 

■-   o   CD 

SI 8 
c E 

CD 

« .S> 2 o 
CO  S  £    Q. 

o3| §■ 
CO £ LU CO 

C 
o 

I s 
4- ir: 

w  » 
CQ > 

E 
E 

15 j5* 
C 
o O 

L. 
or

m
 

cu
ri

 

ng
e 

te
ns

 

CD 

r=    CD co x o 
■E CO tt LU CO 

c 
CD 

*   ft 
g   CO 

0   CO 

c 
o S 

co 
o 

■4-» 
O 
CO 
I- 

co   J? 
E-Si L-    D) 
CD   CO 
f E 

c 
o mmm 
+J 
CO 
o 

M- 

CD co 
D) c 
CO CD 
E 

c 
o 

"co 
3 

o 
CO 
c 
CD 

CO 

CD   C 
Ö) O 

coS 
I-   c 

5   CD 
< a: 

CD 
CO 
CO 
_l 

CD   CO 

w "5 
.3 3 

c 
o 
CO 

CD 
c £ 
o CD 
*3 CD 
CO L. 
D) CD 
> £ 
CO o 
z Q. 

or 
LU 

Q 
-I 
O 
CO 
LU 

c 
3 
E 
o 
*J 
*J 
o 
00 

o 
a 
LU 
a 

c 
o 
o 
CD 
+■» 
CD 
Q 
CD 
C 

(M 





C/> 
CD 

c 

o 
Q. 
o 
o 
£ 
c 
o 
Ü 
Ü 
LU 
Q 
DC 

o 

• • 

o 

* 

Ü 
ÜJ 
Q 
0C 

o 

CO 
o a: 
£ 
O 

IS 
> 
o 
c 

(0 
(0 
o 
c 

'55 
3 

CQ 

"c5 
E 

CO 

o 
o 
c 
o 
o 
h- 

c 
CO 
0 
o 
c 
0) 
Ü 

CO 
o 
CO 

OS 
3 
Q 

CO 
3 

"E 
E 
O 

CO 
.2 
"5> 
o 
o 
c 
o 
o 
I- 

CD 

0 

I 
(0 

C o 
a! 
£ S 

S 5 
C    (0 

Si    O 
=    o 
0   2 
I 5 

LU 

O 
CO 
LU 
X 

0) c 
Ü 
E 
o 
o 

CQ 

O 
O 
LU 
Ü 

o 
(M 



0 

o 

0 

0 

CO 
£ 
c 
0 
c 
< 

c 
CO 
12 

CO 
o 
m 
LL 
X 
D 
E 
0) 
"3 
>» en 
o 

"■5 
as 
oc 
75 
o 
+3 
o 
(0 
I- 

0 

E 
< 

I 
o 

c 
CO 

CD 
0 

0 
■Ö 
c 
0 

■£ 
Hi 
■u 
£ 
CO 

CD 
X 
o 

c 
CO 

E 
CD 

+«* 
CO 
> 

o 
■ ■■■ 

"O 
CO 

GC 
75 
o 
o 
CO 

c 
o 

o 
o 
o 

S    CL 
CM 
O 

CD 
2   75 c 
CO 
> 

< 

o 
mwmm 

O 
CO 
I- 

CO 

"5 

CO 
c 
< 

o 
0 

0 
Q 

CD 
c 

O) 
c 

CD 

E  en 

o   2 
£     CD 

|H    +J    O    i 

CD 
£ 

O 
m 
>. 

T3 
O 

CG 
w\ 

CO 
£ 
£ 

> £ 
< 

CO 

o 
o £ 

-I     0 

co   .«* 

o 

o 
Q. 

CM 
Ü 

CD 

o 
en 

o 
LL 

13 
0 

£ 
3 
O 

0 
Ü 

CD 

0 

2 
Ö) 
CD 

CD 
O 
£ 
CO 
> 

< 

CO 

O 
CO 
£ 
CD 

CO     CO 
CD 

O     Ö) 
CO 
Q. O 

8   <5 
3=     £ 

O 
"55 

CO 
CD 
"U 
CD 

■D 
£ 
0 
4-* 
X 

ULI 
v. 
O 

CO 

cc 
LU 

5 
-i 
o 
O) 
UJ 
X 

■ ■ 

0) 

E 
o 
+■» 

o 
CO 

O 
ü 
UJ 
ü 

o 
(M 

fc 

D) 

0 
O 
£ 
CO 
> 

"Ö 
< 



M 

Uli 

ist 

iiiii 
wmm 
IPI 
• *m 

WM 
III 

Ilül 
■I 

4> 
tJ 

s 
Uli! 
t+-4 

im 

o 
CG 

WD 
im 

::::^^^R:::::::: 

IÜ1 CÄ 
1 

o 
^ 

1                  ^^^ 

«5    O I »5 o 
CD 

iipg| CS   d^ I"""^ O    ÖJD 
*H o  g 
« 

8   « 

Sc
ie

nc
 

^ 
Ph

 

°8 H ä 

1? *■* 

SU    ^ 
•es S 

*H 

Lil 

o 
(0 
UJ 
X 

■ ■ 

c 
'3 
E 
o 
*J 
*J o 
CÜ 

O o 
UJ o 

in 
NO 

I o 
Q. 



es (0 
0) 0) 
(0 ■ IB 

o ■ ^■i 

(£ 3 c r o o 
+J Q. 
(0 Q. 
> o o 
c 
c E 

CO — CO 
0) 
(0 o o 
.£ a. 
(0 ^-K 

3 a: 
ffl m 
ZZ (O 
CG 
E 

CO 

(0 c s 
a> 3 
*J   ü> (I) 
ö)  Ö) £ 
c co a> Q 
S? 3 to S 

» 8 £* 
|».£; 
(B   L   (o   i- 
>   A)   r   (B 

c 2 S to 
■"   - ® "" 

■=. ©   <D   ^ 
g> <D   S) O 
£   C   CO   S- 

£*   CO   g 

jB Q  co   O 
0   O   to  Q 

"B-E^c 
to S  o 

"43   to   O -- 
</> g .E co 
o ■£ E -^ 

■- s £& 
■■ -o -0 2- 
yj = = ™ > a o n 
■" i « £ 
O   «   Q. Q> 
ujo'öE 
S»tE 
o 2S.8 

LU -J 

Q. 
>- ^ 

I- > 

1- a 
O LU 
< h- 
VL < s z jZ o CO 
o LU 

LU 

o 
co 
LU 

a) 
c 

E 
o 
*J 
*J o 
m 

o 
ü 
LU 
O 

NO 



o a: 
Q. 
LU 
(0 
D 

< 

D 
Q 

E 
2 
o 

5 E 
o • 
°-E 
■i * 
« >» 

eo o 
o c 

5  ,2   <D 

E >i © 

lU
se

 
ro

gr
a n 

© 
D) 

Q 
CO 

re 

0) 

c 

> 

-J 
O 

(0 Q. re O u 

°5 L. 
re 3 

LL 
(0 CO 

(0 o 
0 

(0 o a. 

a: 
UJ 

Q 
_J 
o 
CO 
UJ 
X 

o 
c 

E 
o 
*-» 
o 

CO 

o o 
UJ 
Ü 



o 
o 
c 
o 
0) ■■■■ 

oö 0) 
> 

<D O 
o 
c 1- 
(D 

■■■■ od 
o (0 
0) 

(0 Q 
3 
75 
3 
Q 

(0 
E 

(0 
■■M 

o 
<5 
E 
E 
o 
o 

.E    o) 

3 
4- (0 
>* 0) 
ö) c 
o r 
o 
c 

(0 
Q. 

JC D) 
ü c 

(0 o 
Ü c o 
Ü 

CO 
o 
D) 
(0 
k. 
0) 
> 
0) 

g (0 
8 s 

0) > 
a> •— 

■ü E   S 

Q-   (0 

0) 
<D 

> 
O 

a 
■ö 
c 

S2 
a> 
Q.   (0 
Q.   O 

s? 

—   ü 
.5   ° 
§ « 
Q.   0) 

sl o  o 
■^   o 
=3  o 

ü 
ü 

o c 

ü    G> 
2    05 

<    ö) 

c r 
(Ü 
Q. 

"5 
Q. 
© 
(0 

(0 

O 
O 

in 

> 

w 
3 
E 
(/> 

■ö 

(0 

> 
*■* 

O 
Q. 
E 
o o 

Q.  £ 
3   O 

CO  CO 

(l 

fc 
lil 
Q 
-1 
O 
(/> 

LU 
X 
H 
■ ■ oo 0 ^o 
c (M 

-1 

E o 
*J 
*•* o 
CD 

s 
o 
ü 
LU 
ü 

"• D 



> 
G) 
O 
O (0 
£ 0 
.C 
O c 
<D 3 

1— n 
06 0 
0 
0 

Q. 
Q. 

c O 
0 ^—u 

0 1- 
(/) 08 
0 w 
0) 3 
D Q 

(0 
3 
Q 

■u 
c 
(0 

co '£ 
3   O 

(0   Q) 
3   Q. 

T5   3 
.E ^ 

to 5> 
3 o 2i 
~ o c 
£ ** o 
O CO CO 
C  ^ N 

co "5 .2 
ac ü 

-■ co £ 
LU   CD n >■■■■ %* 

_   Ö) o 
I—   O 0 
o 0 -g 
LU   C c 
~> -c £ CD  O O 
OS a 

Tf 
JO CO T_ 

CO 
CO 

1 
1^ 

c 
CD 

E 

0 
1 

CN 
CO 

0 IO CM 

t A
gr

e 
E 

c7 
CO CN* 

c 
< 

c en 
a> ^ 0 0 LU 

y 
In

ve
st

m
 

ns
ac

tio
ns

 

j0 
0 

S 
0 

O 
O 
c 
CO 

0 
0 

CO 

S 

0 
0 

CO 

S 

Ip
h 

Ja
ck

s E 
0 

Q 

5 

O 
-1 
O 
CO 
UJ 

1- 
• ■ 

0 
Ö) m TT 0 0 c 

in
ol

o 
e

rT
r 

0 
73 
C 
CO 

0£ 

73 
C 
< 

I] 
E 
0 *-» 

■s -*= o. ■MM 0 
O  +3 
O O 

■ ■ 

■ ■ 

0 
■ ■ 

1- O 
Ü LU ■ ■ < O 

■ ■ 

LU D CO CO \- < LU 
mmm 

n _J LU 0 Z i— O 
M^H 

> < z Q. w O z 14 L 

> 0 CO 
Q. 
O 

CO O 0 

O 
O 
LU 
h- 
< s 
H 
CO 

co 
LU < 

< 

CO 
0 
a < 

ü 
5 

< 
L* 

Z 
O 

-J 

s 
>- 
LU 

i 0 g 
z 
X 
0 
LU 

< 

CD 
O 

O LU * 
baa 

n 

00 



(0 
3 

■Q 
"E 
E 
O 
to 
g> 
"5 o 
o 
c 
o 

0 

(0 

JTJ   CD   CO   3 

9 *>< a a: 3 
QQ a 

O 
fc 

a: 
LÜ 
a 
_J 
o 
(0 
UJ 
X 
1- 
■ ■ 

c a 
-1 (\J 

E 
o 
+J 
*-» o 
QQ 
S 
o 
Ü 
UJ 
o 

q 1 J 



(0 
0) 

(/) 
■ ■■■ 

0 
■■■■ 

MB 

ö) 3 
O t: 
o o 
c a a 
o O 
CD 
H CO 

3 
£ -Q 
0) 

■■■■ 

c z E 
o 

o 
c 
o 
E 
o 

^ ° 
t! = 
o w 

a 3 

O £ 
LU a 

a: - 

o =5 

(0 X 

111   (0 >.s- 
LU   » 

o §. 

(0 

a 

0 

^ 0> 

= 5 
0 0 
Q CO 
0 ^ 

S* o> o> 
S   C Q- 
O    3 <D 
CM  -* CO 

u> 
CM 
CM 

CM 

CM* 
CO 

c 

o 

CM 

5   "T"      •" 
Ü   -s c 

LU a. 
>- 

ü 
< 

O 
ü 

LU 

_l 

G 
LU 

111 "^ 0£ > 
Z jS < 
O 75       tt 
CO   o 
LU   (0 

0 

g  § °- 

o 
2 
+■» 
c 
o 
a 

c 
o 
c 

■ ■■■ 

o 

O 
< 

O 
a 
-j 
< o 

CO 
111 

LU 

X 
a 
LU 

co 
m 

■ 
CM 
CO 
IO 

CM" 
CO 

c 
o m   = 
< 

■ «■■ 

c 
c 
0 a 

o 
< 

o o 

Si 2 o 
o 
Q. 

LU 

Q 
-I 
o 
0) 
LU 
X 

0 
c 

E 
o 
o 
m 

o a 
LU 
ü 



0) © 
o (0 c 

ig
e o 

o 

el
l <D 

c Q 
■■■ o 
^ 

o (0 
t 

ra
ct

 

(0 

on
t 

io
n 

ü (0 
to E 
D 
m o 
z c 
S ■Ö 

o c 
(0 

CM 

CM 



CD <u 
O (0 
c IM 

Ö) 
o 
o 

O
lli

 
ir

e 

c Q 
mmm o 

lam 

o (0 
t 

ra
ct

 

(0 

on
t 

io
n 

o CO 
CO E 
3 
CD o 
Z c 
S ■Ö 

o c 
CO 

(0 
CD 

CD 
C/> 
(0 

GO 

o 

c 
o 
ü 

■ 

IT) 

s2 
(0 
CD 
>■ 

c 
o 
Q. 
O 

00 
15 
o 

o 
CD 

±; re 

C   Q. 
o o 

CO 
CD 
O 
c 
2 
CO 
0 
Ü 

Ü 
CO 

I 

CO 
H 
(0 
© 

■ IB 

3 

o a: 

■0 

■ ■■■ 

3 

O 
a: 

.Q 
CO a 
CO 
Ü 
c 
o 
O 
CO 
CD 
a: 
0 

a 

HI 

o 
CO 
LU 
X 

■  ■ 

a> 

E 
o 
o 

CO 

O 
O 
LU 
Ü 



O   (0 

<D   O 

=  a> 

— a> 
O   (Ö £ t 
ü ^ 
5 > 
II 
to E 
m £ 
z = 

o g 

o 
g co o 

"E co 5 
£   IL 
Ü LU   £ 

£ o > 
O   Q. C 
CB   3   O 
£ CO "«= 

I  c P o   o  C 
°1 o 
3 .2 c 

O "ö c c o 

> c o 

g 0 
"5) ** 

Ü 
LU 

CÜ 
O lü £ 

c 
cs 
3 a 

to    £ 
jo 

'S .5 

> c 
=   (0 
<D    i 

Q  g 
a> .E 

"E Ä 

o ^ 
"50 

111 
Q. 

O 
< 
0£ 

O 
Ü 

CO 

CM 

LU 

a 
LU 

CO 
LU 

>- 
LL 

< 

CO 
LU 

CO 
LU 

>- 
LU 

in 
CM 
CM ■ 

CM 
■<* 

CM* 
CO 

as 
c 

"Si 
o 

o 
!SE 
o 
as 

Ü 
< 

O 
Ü 
-J 
< 
Ü 

<     =     =5 

Ü 
LU 

CO 
^fr 
CM 

i 
CM 
CO 
tf> 

CM* 
CO 

CD 
> 
a> 
j= 
co 
.2 15 
■o o 
Q 

O 
< 

O 
o 
z 
o 
H 
CO 

a o 
< 

a: 
LU 
a 
_J 
o 
CO 
tu 

0 

E 
o 
*J 

o 
CO 

o 
Ü 
LU 
Ü 

r\j 



IÜ 

O 

LU 

O 

E o 
■+* 
+■» o 
CO 

o 
Ü 
LU 
Ü 

in 

<\J 



(0 
CD 

c 
3 

O 
Q. 
Q. 
o 
o 
£ 
c 
o 
ü 
ü 
LU 
Q 

E 
E 
o o 

<* Ö) 
o    0 

> 
CO 

.2 
"*• 

O a I 
co 

to 
to 
0 
.s 
00 
o 

s£ 
o a> 
a] 

a. 
"5 to 

a> .2 
3 CO 
O o 0 "E 

CO 3 

> I 
s ° ■ o 0 

«I 
75   co 
5   ® o   > 
*=   o 
8 * 
3     0 

3      C 
§ o 

0 

E 
< 

<   c 
■c    ™ 
c m 

S % 
DQ    a> 

3 * 
E   HJ 

CO 
o 

0 
X 

CO      Q. 

(0 
o 

E 
0 

CO 

73 
CO 

75 
o 

o 
co 

c 
o 

_co 
o 
a 
o 

o 

S   Q. 
Q. 

CM 

o 
CO c 

CO 
n 

0 
o 
c 

O 
75 
o 

^■1 (0 ■ ■H 

o 3 
> 

"O 
o 
CO 

"> S < H 

c 
o 
o 
CD 
*-* 
CD 
Q 
0 

0 

ä   ^g    o    = 

"to 
>* 

CO 
c 
< 

.Q 
CO 

0 
c 

D)    3 
=    CO 

3 
> 

O 
0 

0 
C 
o 
m 

o 
OQ 

CO 
c 
c 
0 
c 
< 
(0 

o 
o 

D) 
c 

to 
o 
u> 
c 
0 

CO 

"Ö     £ 

O 0 
H5 

CN     O 
o  co 

CO 

o 
u. 
"D 
0 
*■» 

c 
3 
O 

0 
Ü 

■ ■■■ 

0 
> 

0 
Ü 
CO 
Q. 
CO 

CO      0 

0 

CO     « 
o   GO   .12 

0 
Ö) 
D) 
O 
o 
c 
o 
to 

CO 

O) 
0 

0 
o 
c 
CO 
> 

< 

0 

c 
0 

LU 

CO 

UJ 

Q 
-I 
o 
CO 
LU 
X 

0 
c 

E 
o 
*J 

o 
CQ 

o 
o 
LU 
Ü 

O) 

0 
O 
c 
CO 
> 

< 



IB 

"O c 
13 

o 
(0 

te
g

 

a> 
c c 

o 
0 

1   ■£ 
E 
o 

a Q 
CG >* 

■Ö ö) 
< o 
a> o 
V- c 3 
O 
0 

CO 
a 

II 

W'ZM'-m 

BS 

111 

It i 
A ] 

fHP: 
^3t:3fes 

m 



-Q 
o   <2 O 

3   O i :;:j! 

O := t: 
(D   <0 o 

CO  o Q. 

CO 

CO (l 

0   = 
>   = il   OV 

or 
LU 
Q ° E 

532 

^■* ^ 

fö  o 
■■■■ 

-J 

■ ■ 

o 
(f) 
o 

£"5 
■*-J   T"i 

o 
CO 
LU 
X 
1- 

"s* z. < (/) 
o 4-) ro ,<u '6 

< 
jD ±3  1- '3 

LU o 

an
ag

em
c 

o § E 

:t
io

na
l 

In
te

gr
a (M
 

IS
T 

A
R

 

w
or

k 
P 

ie
w

or
k 

w 
4-1 
4-> 
O 
m 

o 
o 
LU 

C   CD a: "CD ^ E Z3  l""H Ü 

1 -^ z _£- 2 2 ö 
4 

X ^i\ 
-4—* *+- >«• 

§   Q. ^™ CD 
> 

■ ■■■■■ 

a ■■■■■ >* 

3 ■£ r£ £ ■ ■■■■■ 

^< 

■■MB 

o 05 
T3 3 

O 
"^ "D CO CD 
< < 

• 

CO 

(3r • • 

00 

<\J 



<D (0 

3 o 
O "^ 

O (0 
w o 

■ ■■■ 

0 c 
> 3 
o E 

1 E 
0 o o 

JEU n 

n-
t 

ite
ch

 

< 

o O 

on
al

 
te

gr
a S 

I^H c 
o ■■■ 

c 0) 
3 > 

■■■ü 

amim 

3 (0 

S 
< 

r- o CM 
o o 

1— >- T— ^r T- 

o u_ o o ^* 
$ o>> CO 

0 
c 

CO 
c 
q 
o 

CM LL 

0 

Q- 

CN 

1 

CM 

CO 

CO 

CO 
CO (0 O CM 

CN 
CO 

c   >* CO z ^d- h- 

ni
ca

tio
 

m
ob

ili
t 5 

1- 
CD 00 

CD 

in 

0 
> 
o 

0 

CO 

E 
E 
o 
O 

CsT 
CO 

o 
E 

_o 

ii -I—» o 0" 
CO 

0 

0 
0 E 0 

Q 

bi
le

 c
om

 
C

om
m

a o 
c 
o 
CO 
c 

"cö 

Q 

5 
CM 

w
ar

ds
 th

' 
A

 A
irb

on
 o 

CO 

co c 
< 

o 
pr

ov
id

e 
m

o 
up

po
rt
 B

at
tle

 

• MM 

-Q 
E 
o 
O 
■ ■ 

LU 
Q. 
>- 

LL. 
LL. 
Q- 
O 

o 

■ ■ 

LU 
D 

< 

■ ■ 

LU 
z rd

, 
m

ul
tip

le
 a

' Q_ 

< 
Q 
-#—» 
■ «■■■ 

o 

c 
o 

m mmam 

HH-» 

CO 
•4-» 
CO 
c 
o 

■  ■ 

Ü 
< 

Z 
o 

■ ■ 

Ü 
< 

Z 
o 
Ü 

1- <o h- > o CO E E 
0 

"ö 
"co 
c 

Ü z 
o 
(/> 

z> 
o JE

C
T

IV
E

: 
in

ol
og

ie
s 

to
 

Ü 
< 

z 

Q 
LU 

< 

1- 

CO 
LU 

i 
>- 

5 
CO 

Is 

0 

75 
■ «■■■ 
-*-» 

-1 
< o 
X 
ü 

Cß o o co LU LU Ü 
< OÜ Ü LU * H 

UJ 

Q 
-I 
O 
CO 
LU 
X 

0 c 

E 
o 
o 

CD 

o o 
LU 
O 



o 
oo 



0 
(0 

0 c 
CO o 

CO (0 o o 
> o "E 

1 

3 
E 

0 E 
|_ o 

i ü c 
O 

0 
> 
o 
o 
0 

"5 2 

s 
o 
5 

s o o 

5 Io 
4H 

3 
JQ 

CO 0) 0 
Ö) Cg 
3 o 
O iff 

5'S 
-° o 
CO 

0 

-2 co S" 
0 c o 
> E P 0 o £ 

o o i? o 0 
42 o s 
K 0 
a •C 
k. o 
SP CO 

•2 5 

■^ t> 
.c o 

o 
0 
15 
"U 
■ ■H 

c 
(0 o 
o 

'co 

c 
as 
0 
15 
3 
CO 
> 
0 

!= E c * 
0 -s 

0 
15 
■ ■■1 

c 
CO o 

0-2.2 
O        CD CO 

o 
c5 

JS co   -= 

CO 

0 

IS 
3 

CO 
> 
0 

c 
0 

0 
"Ö 
3 
a 
c 

■«■ 

CO 

E 
0 
Io 
CO 

s 
O 
Ü 

< 
CO 

a: 
< 

CO 

c 
o 
15 
0 
c 
0 
O 
X 
0 

C 
CO n 
o 
CO 

LU 

T3 
0 a 
c 
CO 

0     TJ 
D)   < 

E 
0 
Io 
CO 

(0 

0 
CO 

CO 
0 
(0 
c 

»2 
0 a 

(0 

o 
LU 
s 
■D 
C 
CO 

(0 

O 
LU 

0 

O    "U 

CO      CO 
o 

■ ■Mi 

c 
3 
E 
E 
o 
o 
0 

CO 
■■■■ 

o 
0 
E 
E 
o 
o 
Ö) 
c 

"5) 
0 
E 

LU 

I        I 

LLJ 
Q 
-J 
o 
CO 
LU 

0 

E o 
*J 
*J o 
CQ 

o o 
LU 
Ü 

00 
CM 



o 
= w 
.2 c 
IS .2 
o o 

3 
E 
E 

F ° » ü c 

■ 

CO 
0 

CO * mmm 

C" — 
0 

£ CO 
CO 

O) 

Co 
o 
0 
E 
E 
o 
o 
O) 

O 
O 

<  E> 
<*) 0 
0 E 
> 0 

Si 
CD  ro 

'     CO 

°1 
o JZ 

13 

CO c q 
o 
05 
CO 
c 
CO 

Ö   <D 
u_    CO 

.is 
c "^ 

O Q- 
O O 
■ ■ 

LU 
a. 

CO "Cj 
> CO 

O 0 

CO ^ 

CO  "^ 
9 9 
o -«- 

U_  LL 

O O 
CO CO 

"£ c 
o o 
O O 

■ i& 
IT)     i 

co ^r 

■ ■ 

LU 

OT-CO t 
o o o o 
>- >- >- > 
LL  Li-  U_ LL 
ÖÖOO 
CM  CM  CN CM 

Q 
LU 

CO 
c 
O 

_co 
0 

-I—» 

CO 
c 
o o 

CO 
c 
o 

"«4-» 

JO 
0 

-4-» 
CO 
c 
o 
O 

C£  co C£  co 

 I    C _J   c 
^  E ^ E 
& o & o 
■o O^O 
c _ c _ 
CO  ^ CO  ^ 

>    CO    >   CO 

(Ü   2   0   2   0 
CO ^ z z ^ z 

CO 
LU 

CO -o 

d   i 
>- 
LU 

O 
E 
0 
Q 

co 

co <N 
CM ^r 

CM co1 

cvT O 
CO   c 

So 
Z  0 
£ "2 

l-o 
Ü < 
< t I- z 
zo 
oo 
oz 

<g o — 
is o o 
LU O 
i— ^ 

a: 
LU 

o 
CO 
UJ 

c 

E 
o 

+J o 
CQ 

O 
Ü 
LU 
O 

(\J 
00 



to 
oo 
(M 



CO 
a: 
i- 

c 

w ^ 
.2 c 

rä 2 
.2 co 
o u- 

CO g 00 

H
z 

to
 

e(
O

TI
 

in 

o 

CO 
1 

CM •A
O

U
l 

IA
I09 

■ 
CM 

CO 
m 

CO 
ID CM* 

lo
w

 c
os

t, 
4 

ca
l 

on
-t

he
- 

< 

< m 
0) 

t: 
o 

AS Q
F

Y
01

 
Q

F
Y

02
 

CM" 
CO 

CO 

U) 
o 0) T™ T™ 15 c 
LL 

w 
>* o 

o 
CD 

> 

So 

* 

h 
po

w
er

, 
a 

fo
r 

ta
ct

i ■o 
o 
X 
iZ 
(0 
J3 

o o 
1 o 

.5 

> 

G) C 
*E  c 

Q. o 
CM m  u 

■ ■ 

o 
10 C O 

4 % ■ ■ Lr Ü < 

S- w o LU ■ ■ <D < 1- 
o _ 

o O 

■ ■ 

LU 
Q. 

H 

Ü 
< 

Q: 
h- z 

-1 
CO 
LU 

> 

75 Z o 
(/) < z O o o 

B
JE

C
T

IV
E

: 
D 

Hz
 o

m
ni

di
re

ct
i 

C 
o 

Ü 
"E 
E 
E 

> 

Q 
LU 

< 

o 
CO 
LU 

I A
w

ar
d 

P
ro

to
ty

pe
 

Ü 
-J 
< 

Ü 
z 
X 
Ü 

z 
o 

D 
o o CO LU LU Ü 

O <D o o Ü LU * < 

a: 
LU 

Q 
-i 
o 
tn 
LU 

CD 
C 

E 
o 
+J 
♦J o 
QQ 

o o 
LU 
Ü 

CO 
(M 



a> 
W) 
a 
5- 

PQ 
>*> TJ 
fl m 
a> IT) 
S i 

a« fi 
V CO 

eh PC 

3 09 
09 

o *"*    (j 

o 
• pp 

01 
LU f t: a 

I o -j 
o 

1 09 
• mm CO 

£ s 
Q 
a o 

•P* 

LU 
X 

■ ■ 

0 

in 
00 

es 03 
C 3 E 

ft 09 T3 
V O *J 

el S o 
t- PP CQ 
v o 

O 
o O 

• • LU 
O 

n    ■' j 



(C  o 

<D _ 
X ^ 0)   C 

—    (B ■M 

.9-0Ü g> 
fcfrai 

■= © ■ ■IB 
■■■■ 

Ü TJ a 
E 
< c -a 

(0   0) 
■Q 73 
'<P   C 
= £ 
S x 

111 

<1>   W 

E ° < E 

£l 

UL "5> 
x o 
> -J 
-Ö-C 
n c 
as cc 
si a> 

l| 

> >* 0  o 
Q   CO 

Ö) 

ili JJ 
> © 
i- « 
O.E 
UJ £ 
00 o 
OB 

< 

< 
m 
o 
a 

■u o 
x 

UJ 
Q. 

O 
< a: 

o 
o 

CM 

■ ■ 

UJ 
z> 

Q 
UJ 

CO 
HI 

T- CM 
o o 
u. u. 

CM CM 

< 

CO c * 
UJ co ^ 

O "ö ^ 
r— •> Q. 

UJ T> o 

2 < a. 
> 
LU 

ID 

O 
i 

CM 
CO 
m 

CN* 
CO 

CD 
> 
0 

So 

Ü 
< 

O 
Ü 

< 

Ü 

Ü 
LU 

oo 
CO 
Tf 

i 
CM 
CO 
IO 

CN* 
CO 

75      & 
■o o o 
O 

'5> 

Ü 
< 

O 
Ü 

CO 

a 
< 

UJ 

o 
CO 
LU 
X 
I- 
■   ■ 

a> 

E o 
<4-> 

o 
CD 

o o 
LU 
O 

oo 
CNJ 



c en 
"o cc 

H 
V. 
o E 
(0 o 
■■■■ o (0 o >» 
p (/) 

w&m 

o o 
^1 

Q. "U 
(B 

0) oc 
o 
c ic

al
 

> u 
(0 

< H 

(0 
O     j 
D 

<  \ 
a: 
u- 
o 
OLU 
5 cc 
CO 3 
co h ■i" 

UJ o cc 
oc UJ 111 

a t Q 

Q X -1 
o <o CO 

UJ 5 UJ 
tt< I 

l_ 

>: Q 
P K 

■ ■ 

0 
c 

!J DC ■MM 

-J 

O
B

II 
l-T

IE
 

E 
o 

S H o 
CD 

2 
O 
Ü 

< z: UJ 
z — O 
wco 3     'J 

o tc 
1- H 
co 3 
o 
Ü 
o 
h- o 
QC 
a. 

1^ 
oo 



t/> 

0 

ü 
CO 
Q. 

E 
■■■■ 

B-S g 

o If < 
0  c  >» 
o   *   I 

o  o o 
IE- 
!: o to 

0 JC CO 
> *- üL 
ü JD-) 

0 
c 
o 

0 

0 E 
= Ö) 
0    (0 
13 £ 
52.-- 
c 0 
0   X 
E«= 

> a 

0 5 
*? CO 

1 0 

CO 
0 

'5> 
o 
o 
c 

c 

0 
E 
0 
c 
o 
CO 
3 
o 
o 

LL 

(0 
0 

c 
LU 

0 
c 
0 

0 0 
0 

0 ■ 1MB 

-Q 
4-j O c 
0 (0 
Ö) > 
co "Ö 
0 0 

BHBI c 
.Q 0 
0 E 
E 0 

O        5-        C        D 
^"* aBBai ■■■■ a^_ 

a 
E 

Ö)   ** 

0 
o 
< 

0 
■■■■ 

JQ 
O 

c 
0 
E 
0 
D) 
CO 
C 
CO u 

■=   CO 
—   Ife. 

O   D) 

..   o 
0   o 

■E o 

c 2 
O 3 
+5 D) 
O !^ 
c c 
3 O 

U- O 

LU 

Q 
-J 
O 
(0 
LU 

a> 
c 

E 
o 

o m 

o 
Ü 
LU 
O 

00 
00 
CM 



c CO 
■ ■■■ 

o a; 
H 

t. T, 
o 

E 
CO © 

■"■ ^j o (0 o > o (0 +ms 
o o 
^a ■ ^H 

Q. ■u 
CO 
a: 

O 
c 
CO ic

al
 

> o 
(0 

< f- 

™ o 
0   o 

■Ö £ 

c  *> 

£ I 
3   O 
*■» — 

o.E 
CO (0 
— <]> 
0 C 
> "D 
0 "U 
"~ CO 

Ö).S2 

CO CO 
c 

0 ^   CO 

^ Q- o 

3   (0 
--    (/)    k. 

>    O    Q. 
^   —    0 

o 8 £ 
LU  o j0 
CQ  0 = 
O Q.E 

O 
CO 
c 
o 

■ ■■■ 

o 
CO 
CO 
c 
CO 

0 

o< 
c< 
o m 
to 0~ c jo 
5 3 

E o o 
■  ■ 

LU 
Q. 
>- 

O 
< a: 

CO 
3 a 

o 
a 

CO 
CO 
CD 
>■ 

LO 

0 
> 
O 

LO 
■ 

LO 
■ 

m m 

LU 

a 
iu 

CO 
LU 

T-  CO 
O O 
>->■ 
u. u. 
ao 
CM T- 

LO 
© 

O 
>- 

CO 
a: 

CO 
LU 

co "p 

s< 
>- 
UJ 

 c 
=0.2 
■S o 

i- i- 

E o £ t   >   CO 
oS c 
fc <J> o 

*s co E 

i- 0 co 

<g ^ = 

■ 

CM 

CO 

O 
LU 

00 

CO 
■<* 

i 
CM 
CO 
LO 

cT 
CO 

5    c-   fc. 
CO 

CO 
0 

CO 

O 

O 
< 

O 
O    z 

< 8 

N.u 

a: 
4^ LU 
XI Q 
CD _j 

■ ■■■ 

C o 
CO 

* UJ 

.2 X 

c ■ ■ 

D) c 
-1 

> E o *-» 
■ ■ *-» 
h- o 

CQ 
O 

o < 
h- ü 
Z LU 

o Ü 
14 

a 
< 

o 
00 
(M 



C/> 
o (/) 
X E 
w o (0 
+■» >» o CO 
CO 
1- 

o o 



o o 
o 
a! 
CM 
O 
15 
o 

o 
(0 

0 
c5 — 
c 2 

■2 1= 

a 8 
1 8 

o 
CO 
c 
o 
CL 
0) 
0 

"U 
C 
CO 

c 
0 
E 
D) 
(0 
C 
CO 

> 
c o 

o 
CO 

(0 o 
CO > 
0 5 

0 

CO 

S S 
r- E Ä 
o > »- 
o »- o 
0 CL 0 
tS E co 
T3 I TJ 
C 0 J> 
o 5; « .— 0 c 

E « 5 
JE x < 

ü 
0 
0 

Sa 
CO    O 
c as 

CO   0 

o JS 0 T: 

2 5 
>* o 

II 
iff <£ 
"S.E 

C 
w 2 
o w 

°* 

© 

If 
C   ° 
<D   (0 

5£ 
O.J3 
c c 
CO   O 

0 o i- ^ 0 o 

-" a 

CO ^   CO 
CO ^ 
o "5 co 

O   (ö  i- 
(O -Q < 

0 

LU 

o 
(0 
LU 

0 
C 

E 
o 
o 

CO 

o 
Ü 
LU 
Ü 

o 
CM 



o 
o 
o 
a! 
CM 
Ü 
75 
o 

■■■■ 

o 
CO 
I- 

tw
o

rk
 a

cc
es

s 
im

pr
ov

em
en

ts
, 

st
em

s 
an

d 
d 

be
yo

nd
. 

Li. 
LL 
Q. 

sa
ct

io
ns

, 
C

 
r 

CM o 
1 o o 

>- 
LL. 

) 4
27

-4
64

7 00 
Tf 
CO 

1 
CM 
CO 

0 —   >* r- c l_ CM 4^.1 

va
lid

at
e 

n 
ho

st
 l

ev
e 

su
re

 t
he

 s
 

n 
(F

D
D

) 
ai

 

2 
UJ 

03 

CO 
0 
>i 

0 

CO 

0 

CM 
CO           G 

a: 
UJ 
a 

6 
0 
>■ 

Q. a "E 
-i 
o 
CO 

"Ö o o o o 
c 
o 

■ MM 

c 
S 

< 
CO o 

CO CO ^ LU 
I 

eg
 ra

te
 a

n 
i/r

es
po

ns
 

th
at

 w
ill

 s
 

ze
d 

D
iv

is
 

1 U
se

, 
B

A
 

5 
© 

CO 
</» 

1 

o 

>- 
LL 

o 
CO 
0 

a 
CM 

v. 

c 
o 
a 
0 
a 

c 
CO 
> 

0 
0 
a. 

.5 "E 

> 
m  m 

1- 
■ ■ 

a> 
c 
H 
E o 

O 
CM 

a|£ü 
° "St ffl ** 

E 
o 

CO 
3 
Q o 

■ ■ 

O 
o 

CD 
2 

o u   ■ 

UJ . ■ 

0 

Q. 

o 
00 Ü 

< 

< 
1- 

O a 
HI 

>    w   CO ■— 

■  ■ 

LU 
0. 
>- 

3 CO 
LU 3 

LU 

i 

Z 
z o o 

q 1 ) 
0   C   £ LL 

Q .2 £2 a) < 
> 

z 
o 
(0 
LU 
_j 

1 

o 
Ü 

o 
z 

T
IV

E
 

in
tr

u 
ur

ity
 i 

s
o

ft
 

Ü 
< 

Q 
UJ 

CO 

is 
< 

Ü 

C
Q

U
IS

IT
IO

 

IB
JE

C
 

on
tr

ol
, 

nd
 s

ec
i 

et
w

or
k 

O 

< 

1- 
0) 

■■■■ 

i 
>■ 

LU 

5 
< 

z 
X 
Ü 
UJ 

U   O   03   c 
• 

Ü UJ * < 



m o 
(M 



-J2 
"55 

es 
c 
< 

ja 
5 
<5 c 
> 

O 
0 
o 

CM 
Ü 

^J <tf 

.* Ü 
BB— ■ÜB 

o 08 
o O 

^■* ^■J 

0 o 
CO 

CO *■• 

3 o 
^J 

o c 
(0 0) 

73 E c (0 
CO (0 
o 0) 

CO 
(0 (0 
£ CO 

"U > 

CO 

'S 2 

(D O   <1> 
> t % 
Q Q- CO 

O 
c 
o 

P   3 I CO 
CD = 

cc  * 
CO   of 

D) 3 

P 
■o 5 0)   o 

"C 2 

Q.   Ö) 
3 .E 
CO   CO 
_   CO 
:= o 
> o 

JO   w 

o o 

CO 

"-5 ® Q. O 
3 C 
t CO 

o Q. 

E J 
O 0) 
o c 

CO 
0) 

o 
0 

o 
CO 

o 
I 
o 
c 
o 
Q. 

"5 £ 
ES 

1 = Q. (0 

« o 
w.E 
I fr 
(0   > 

tit 
LU 

o 
(0 
UJ 
X 
I- 

E 
o 
*J 
*J o 
CO 

o o 
UJ 
Ü 

o 



.22 
'35 
> 

(0 
c 
< 

ja 
2 
c 

o 

o 

Ü 

as 
o 

o 
(0 

si 
Ö   © 
o <2 
+j "35 

if 
» E 

»2 2 
O   CD 

n 
o 15 

o> .E 

■ ■   A) 

^ § i 
Ü  jo 'S 
LU is  > 

O Q.O 

< 

< 
m 
LU 
LU 
Li. 

Q 
tu 
>< 

LL 

CO 

CO o 
o 
■ ■ 

LU 
Q. 
> 
I- 
H 
Ü 
< a: 

O 
ü 

>- >- 
LL  LO- 

CO 
i 

CN 

■ ■ 

LU 
CO 
LU 

<    Z -u p 

Q 
UJ CO 

LU 

<     = 

i 
< 

< 

< 

< 

< 
< 

CO OQ 

CO 
LU 

LU 

CO 

CO 
I 

CM 
CO 
m 

CN* 
CO 

c 
o 
CO 
Q. 

E 
co     c 
CD 
Ü 
c 

Ü 
< 

O 
O 

< 

O 

Ü 
111 

00 

CO 
I 

CM 
CO 
Iß 

CN* 
CO 

o 
■ ■Mi 

c 

5 
E 
5> 

OO    s     .. 
CO  -r-      ^      |i. 

Ü 
< 

O 
Ü 
z 
o 
CO 

a 
ü 
< 

LU 
a 
-j 
o 
CO 
LU 

c 

E o 
*J o 
CD 

O 
Ü 
LU 
O 

in o 



K-SSSSSSS^ 

CO 
C 
c 0 0 c 

Hh^ c o 
< GD 

>* 

"D 
O 

"Ö DQ 
o 

CO 

CJ) CO 
c %m 
L. CD o mtmm 

.£ "Ö 

>> O 
"U CO 
o CD 
.Q 
^H .c 
CO 
E 5 

CO 

c 
o 
o pe

ra
te

 

CD 
c 
o 

X 
> 

c 
o 
of 
o 
c 

E 
E 
o 
o 

O   Q. 

CD 
© CO 

"II 
O CO 

CO C0 
CD i- 

-J; ® 
■u 2 
< o 
• CO 

o 
c 
0 
o 

■ ■■■ 

© 

CD 

o 
CL 

O 
CO 

LU 

Q 
-J 
O 
(0 
LU 
X 
H 
* ■ 

a> 
c 
-j 

E o 
+J 
*J o 
DQ 

o 
Ü 
LU 
O 



■N 

(0 
c 
c © 
0) c 

■•■* 

c o 
< CD 
(0 > 

■o 
0 o 

■o DQ 
o 
0) 

>"cc 
^   CD o   »- 

CO o o 1—   T- Tm 

CO o o o o o 00 £ 
£ 
0) 

>■>->->-> 

.Q   U) Li. U. u. u. LL N- co 
1 ■           !■■ N- ** 

I ° £ 
CO 

(B
A

A
) ooooo 

-4
27

-2
0 

32
-5

32
- 

5 1 
X  a) 

np
ac

k T-   CO i-  CO <tf 

>   CD LU CM Is- 
CO    4- 
N- x: 

CC 
UJ 

CO  JZ 
CD TÜ 

CO 

E 
LU 
U. 

Q 

o 
CO 

*s   CO 
CO   CO >» O .2 c 

£   CO 
O  .£ 

o 
CO 
CD 
CD 

LU 
X 
LL CO oc

op
 

ni
a 

K
 

UJ 
X 

a ■ 

O 

p 
an

d 
D

em
( 

he
 s

ol
di

er
 t

 
d 

ra
ng

e 
of

 1 CO 
D 

Q. 

co o 
Ü : $

35
0-

75
0K

 

m
at

e 
D

es
ig

n 
ot

yp
e 

m
a 

D
es

ig
n 

nt
en

na
 

CO C
T:

 V
. J

. 
Pr

 
A

C
T:
 

Vi
rg

il c 
ZJ 

E o 
4-« 
>*■* 

o 
DQ 

o 

o 
(M 

o +- £ LU ■ ■ m <c £ < t Ü 
III 

D
ev

el
 

n
af

o
r CO 

> 
o 

■ ■ 

LU 
a. 
>- 

3 

< 

CO 
HI 
z A

lte
 

P
ro

t 
A

nt
( 

tr
ät

e £ 

£ O Ü 

ill 
Ü 

„   ..... > 

£ 
41 h > O oö  CO a TO < Oy 

T
IV

E
: 

an
te

n CD 
■ ■■M 

o 

ID 
Ü 
< 
0^0 

Q 
LU 
H 
< 

co 
LU 

w
ar

d 
nt

en
n 

pt
im

i: 
em

on
 

CD 
> 

"55 IC
A

L 
3I

TI
O

I 

HI   0) 0 1 < < O Q Q 
X 3 

-^   £ 
4Mfe             MM g Z H >■ Ü o 2 o o o CO 111 UJ u 
O n Q. Ü LU * H < 



1 

<D 
n 
£E 
CD -* 

o o 
*-  CM 
> 1- 

.■K   O mmm *^ 
n co 
(0   J= DC 

LÜ 
(0 00 
O i- Q 

_J 
£ v 
o  V 

■■M 

O 
CO 

et
ec

t 
im

es
 

LU 
X 
K 

■o — CD 

£l C 
-1 

c   CO E co E o 
5 E 4-» 

o m O 
73   S CD 

CO   = 2 
+■*   CO 

2 cc 
o 
Ü ^ s 111 

<D   o Ü 
C   z* 
«-   CD CO  ■*-« 
w o CD   2 

"O    ■ 
■r1   C §o 
k. a. 

00 o 
CM 



ö) 
c 

■ ■■■ 

o 
o 

co o 

O   0 
"■« 
"U Q 
O 
c c 
O 

ü 

O 
(0 
c 
o 
CO 
0 

IS 
CO 
> 
0) 
I 

0 

CO 
0 

£ 
CO 

c 
OS 

<0)    o 
^   c 
■ü   o 
£   '£> 
(0   ü 
-  0 

fl 
0    >_ 

+3 o 
co £ 
o -c 
> o 
C 0 

0 
o 

O    0 
•"   > 
CO    +- 
0    (0 

c 
o 

C0 

CO 

E 

o 
ö) 
CO 
C    £ 
o   o 
o   o 

0     0 
TJ   T3 
0 
1o 

C0 
£ 
O 

E 
0 
Q 

0 
£ 

~   E 
D) 
£ 

■■■■ 

O 
O 

C0   ^ 

-I 
SS 'co 

TJ .2 
U) 0 
£   £ 

215 

*i 
0   £ 
3- ° er o 

Q. jB £ 
O   0   o 
0-0^ 
> T3   C 
0   C   o 
Q   C0 ifc 

LU 

O 
(0 
LU 

0 c 

E 
o 
*J o 
m 

o 
o 
LU 
ü 

o 



c 
15 o o 

CD 
"D Q 
CD 

CD 
C C 
3 ■ M. 

O S 
■■■■ 

CD 

O 

0 

1 o 00 
CO ^fr 

-5  T3 c 
3   0 0 CN 

i 
O   (0 (0 ^ 

■=   CO 
o 2> 

D) 
c 

o 
1^ 00 

fo
rv

 
g 

in
c 

o 
o 

co* 
o ■ 

CM 
CO 

o c 1 
>* m 

_       c 

ti (0 E 
O 
o 

CM 
o 

CO 
o CO LU 

£ o g 2 >- >- >- o ■1    w 

Q ^■» *~ £ CD 
0 

Li- Li. LL A _J 

15 Q- D) 
o CJ Ö O 0 

■ ■1H o 
us 

C    (D CO Li. CN «<* ^* £1 c 
in 

ra
tio

 
w

hi
l 

3 
0 C 

CO o 
o 
c 

HI 
X 
■ ■ 

0 o 

0  co O 

ith
m

 d
ev

el
op

m
e IT o 

■ ■■■I 0 0 C 
■■■■ 

o 

nh
an

ce
 t

he
 o

p 
ec

tio
n 

sy
st

em
 

o 
(0 
o 

CO 
3 

Q. 

to 
O 
O 
■ ■ 

LU 
Q. 
>- 

L
U

E
:$

7-
10

M
 

■ ■ 

CO 
LU 0 

C 
o 

■ ■■"■ 

o 

■Q 
CO 

Li. 

og
y 

D
em

on
st

ra
t 

■ 
v. 
s 
■ ■ 

o 
< 

Z 

CO 

■ ■ 

o 
< 

o 

-I 

E 
o 
*J 
4-i o 
m 

o 
o 
LU 
o 

<*  — ) 
LU   o o o ^ z 13 CO o O 
..  "U ** > O ■Ö O o 

c 

u 
0 
1- 

o 2 

O
B

JE
C

TI
V

E
 

ba
se

d 
m

in
e 

■■■■■ 

■Q 
CO 
> 

CO 

c 
o 

o 

O 
< 
a: 

Q 
LU 

< 

LU 

S A
w

ar
d 

B
ra

ss
 b 

< 
o 
z 
X 
o 
LU 

o 
55 
3 

E 
3 o CO LU 

o 
Ü 

(0 "U o LU * < 



H 
fa 

^jJKflß&SS' 2 
U 
PS 

* c 
Pi 

c 
es 
0 
fa 

"J3 £ 
0 pc 
Ö) 2 
(0 p r h 

H c 
fa 

"D c 
0) u 
5 -2 1 
Ö) 3 fa > 

ü> t/> PC 
< 

C 5 
CJ 

■G tt 

0 
O C 

0 
£ > 

(C c 
> s 
"C 
< 

fa 

e 
fc 
H- 
H- 
pc 

irWUä®iiäb&s. < 
1    '»" fc 1     ^^^^«\ fa 
1     Jll^^p/ 

>■ 

A ^^^^^^y fa ^Jip^^ 
* 

o 
z 

ill 
r',|lÄ 

Ü | 1    ^W^g J* 
z II         AT 
< ■■'""fr              Jll LÜ 
2 '        f                       :|jS| X 
cc £kijK'S Ü 
O lilBim^^Htinii z 
LL w^sk BMRisp < 
DC 
111 
Q. 'lj| 2 

O 
Ü 

i ^   lüü&f'* ■ '-i : A     '""^p? 
j%\ 4 4- 

o 
to 



c 

ö) 
(0 

73 
0 

2  Ä 

c 

O 
c 
CO 
> 

< 

+* o ^ 

S>1 
c 
3 

CO   CO o 
s-    > ö) 
p i= o 
*^™ ■■■■ 

tfiS CO > 

c ö) 
o o 

ar
an

d
 

dv
er

se
 

pp
lic

at
 

o 
c 
o 
0 

"C   CO co ll_ 

o
f 

ra
 

nd
er

 c 
o 

Jo
n 

o CO 
0 
o 

fu
si

on
 

iti
on

 u
 

> 
CO 
0 
> pp

lic
at

 

0 
> 

CD .12 o 
E < 

ö) 3 i 

CO   O" 1 

0 
-=  co 

(l 

a: 
UJ 
Q 
-i o 
</> 

UJ 
T 
1- 
■ ■ 

0) 
t\J 
o 

c n 

_J 

E o 
4-* 
*•» o 
CD 
2 
o 
o 
UJ 
ü 

H D 



ö) 
c 
a> g) 
CO 

o o 
c 
(0 
> 

< 

(? c = 
O   C0 c 

o ■■■§ •43   o 
-J I^H 

LL C0   C (0 

■u 3 2 
er *i 

> 
(0 

Um 

CO co J3> 
4-i   CD E 

Mi« 9ka 

c < 
L.   JZ * 

lo
ok

in
g 

co 

2 

0 
o 

■ ■■ 

> 

LU 
Lil 
U. 

Q 
LU 

■ö 
>* to 

JQ 

X 
CO £1 LL 

o 
i    js 

O  co 
E 
0 

E 
o 

CO 
3 § 

^ (0 
CO 

o -1 00 

C0 
73 > ° (0 c CM 

5 2« 
E « 

0 

C 
3 

3 
o 
D) 

CO o o m  m 

LU ■ ■ 

> 
o 

Q. 

O 
E 

'S) 

O 

c 
o 

■ ■ 

Lil 
Q. 
>- 
1— 

3 

1 
CO 
LU z 
o 

■ ■ 

Lil 
> 

o 

o o ■- o 

t E 

(0 
E 

■» 

0 

(0 
ü 1- 

O 

i 
Q 
LU 

< 

co 
LU 

LU 8 £ 
o o 

C 
c 
CO 
o 

CO 
z 
o 

s 
CO LU 

O C0   Q. (0 5 o LU * 

O CO CO 
o o o 
> >- >- 
Li. U. U. 

ooo 
CMT-  ^ 

0 
to 
■u 

CO 

< 

'5 g 
CD   o 
c IS 

'55 
o 
Q 

co 

CD 

CO 

75 
CO 
X 

o 
E 
o 
G 
0 
CO 
3 

CM 

CO     » 

i      CO 
«fr   «fr 

CM 
CO 
lO co* 

o 

o 
CO 
CO 
0 

■u 
CO 

o 

o 
< 

o o 
< o 

CM 
CO 
I"""    c ^^^ 

£ 
LU ^rf 

^ Q 
Ö) -1 

O 
c CO 
* UJ 

I 
CO K- 

■ ^H 

c o 
■ ma c 
D) 
^_ 

■ Hi 

> 
E 
o 

4-1 
4-J 

■ ■ o 
H— DD 
O 2 
< O 

O 
z UJ 

o 
O o " ■ o 
z 
o 
CO 

o o 
LU    O 
h-    < 

o 



o 
o 
(0 
Q. 
tn o 
re 

CD  a) 
T3   © 
■S   » 

X 
LU 

(0 

(0 
CQ 
HI 

o o 

m 
LU 

(0 
c 
o 

0) 

LLJ 

Q 
-J 
o 
(0 
LU 

0 c 

E 
o 
o 

DO 

o o 
LU 
Ü 

o 
ro 



Q) 
O 
(0 a 
(0 
(D 

^_l 
^■J 

(0 
m CO 
"ö o <D 

(/) 
"Ö c c 0) o CO 
X 

LU 
t. 

o 
IM 

CO 

£ 

(0 
0 

0 ■■■■ 

"Ö JQ C0 
as (0 

3 a, 0 
■Q as c 
(0 o 0 u 

E a 0 s? LU 
I^M 

B> £ Q 
.2 ■^^ OS -1 

o "5> c ^^ (0 
o 

c 
as 

D) 
O 
a 
(0 

D) 
C 

OS 
C0 
0 

E 

OS 
c 
o 
IS 

LU 

■ * 

c 

in o 

■\ 

E 
c 

3 
0 

0 
"55 

0 o E 
o 

t, 
po

w
 

ce
 t

he
 w

ar
fig

h o 
is '5 
0 

c 
o 

■ ■■■ 

o 
OS 

0 
> 

"55 
c 

OS 
Q. 
CO 
0 

4-1 

o 
QQ 

o 

e 
w

ei
gh

 

sp
ee

d 
d 0 

0 
o 
c 
OS 

o 
CO 
0 

0 

OS 
-Q 

0 

(J 
LU 
Ü 

) 

a c JC "U "D 
3 as o £ 

> 
o 

C 

0 c • 

LU 
• 

0 

0£ LU (L 0 



o 
o 
(0 
Q. 
CO 
0 
^i 
y§m§ 

CO 
QQ (0 
"O o 
0 CO 

"Ö c 
C 0 
CD CO 
X 

111 
fc. 

o 
BBB1 

(0 

£ 

si 
.2 UJ 
ES 

O ^ 
co co 

„Q co 
jo 15 
o.S2 
(0   c 
C   CO 

co o 
H-   CD 
o E 
>6 
I* CO    0 

« • 

a o 
o Ö 

■ ■   CO 

SI 
LU ^ 

m o 
O o 

c o 
CO   (0 

(0  o 
o 
c 
o 

o 
o 

CO   © 

as 75 

5 co 
§ 2 
CO   co 
3 2 
'55 3 
U) o 
|a 
a co 

5 o 
> 5 o fe 
O   Q. 
3 ° 
n c 
c o 

o E 

^ ° > Ü 

o * 

11 
o o 
5 a. 

CO 
o a 
■ ■ 

LU 

a>  C 

a> O 
* < < a: 

E o < o 

CD o 
CO 

I 

o 

co* 
© 

in 
LU 
LL 

a 
LU 
>< 

U. 

CO 

3 s 
a.   r^ 

co co ^t    S   W-J 5 o 
>■ 
Li. a 

■ ■ 

UJ 

<  z~ 
o 
UJ 

U. LL a a 

c 
o 

m   CO 
C   Ö) 

m 

o > 
■ ■-■ CO 

■ ■ £ £ 
0) 
UJ 
z 0 

CO 

"S 
CO 

75 

O CO 
T3 

o 
+3 

o 

CO 
UJ CO 

CO 
3 
o 
o 

1 
o 
o 

■ ■"■"■■ 

S < < s 

>- 
u. 
Gf   co 

CO 

0      Q 
■Q 
co ii: 

■o 
CO 

*= ■=: O 

CO 
UJ 

UJ 

o 
O 

< 
O 

O 
UJ 

oo 
O) 

i 
M 
CO 
m 

c 

CM £ 
CO LU 
1^ a 

_i 
■ ■■■ O 
c CO 

o LU 

o H 
c 
CD C 

CO Zi 

X. E 
o 
+■» 
«•-I 

H o 
CD 

O s 
< o 
^— Ü z LU 

O Ü 

o 

CO 
D a a 
< 

o 



> o 
fa 
U     CO 
4>    ^ 

T3    ^ 

^1 
^    so cc 

LÜ 

D 

f f
lig

ht
 

sm
ou

n -1 
O 
CO 
LU 

© 5H 
^ 

X 
1- 

sa
fe

 
ty

fo
 

s=S 
c2 

c 
IM 

an
d 

ab
ili

 

13 
E o 

ne
ss

 
ca

p 

CO 

S3 

o 
m 

o>   C © S 
fa   © CO   *H o cd a 
«     « > ui 

< ü 

§    Si 

u a 
•a a cs 

In a 
u   a» 
a1« H S3 

ffl 
•   • • 

O 



C/> 
o 
ö) 
ö) 
o 
O 
c 
o 

"55 
> 

ö) 

0 
O 
c 
(0 
> 

■u 
< 

C    m    C 
CO   .=    CO 
j;   O   ■£ 

>  iS  w 
o 'E -° 

CD   .5? 
ö)   C 
CO    ^ 
o   *> 

.O    CO 
c 
o 0) 

o 
c 
CO 

E 

I 
0 
Q. 

■D 
(D 
> o 

2 
o 
O 

"U 
0 
(0 
(0 

E 2 

2 
0 
Q. 
O 

C* - 
Ä CO 

Cö O 

co D 
$ O 5 s 
o *-* 
2 c 

■u 
CO 0 

0 

CO 

> 
CO 

0 

CO 
CO 
o 
o 
CO 

2 
o 

"co o 

CO o 

*■» CO 

= £ 
o o 
5 2 

3 x < 0 

0 
> o 

E tt. 
■■■ LU 
sz Q 
D) _J 
3 
O 

o 
CO 
LU 

.c X 
1— 

*J 
I 

^_) a) 00 o ,c c 
■ MM 

ro 

G> -1 

if co 
i    CO 

E 
o 

9 c 
o 
m 

i?2 o 
0   CO Ü 

■ ■ 1 

«i III 
o 

co « q Li 

■■■■ 

"U   co 
0   C 
CO   O 
CO  *5 
0   CO 
O a 
S'Jh 



>£5 = 
r— ©   >    v 

O > = "o 

CM 
00 
CO 

O CM  CO     h* 
o o o   ^ 
>■ >■ >"  2 LLU.IL   p aao t 
CM  ^  Tt      w 

0) 
(0 

.2       * 

r    LL       i 
CO 

■  ■ 

LU 
CO 
LU 

<    2 

CO 

JQ 

u. o 
r E 
o o 
(0 Q 

0) 
(0 

c CO 

> s JB    O 
5   Ü 

> 

Q 
LU 
1- 
< IL

E
S

TO
I 

w
ar

d 
da

 

S S < 
fZ >- 
CO LU 
LU * 

^2   m +* (0 
E (0 

0) 
0 ■" 

Süil 

i o 
X 

o 
< 

X 
o 
LU 

CO 

CO 

■ 
CM 
CO 
lO 

S* 
CO 

c 

C3 
■ ■■■ 

"5) 

o 
< 

o 
o o 

< 8 
o 
o 
< 

a: 
UJ 
Q 

o 
(/> 
LU 

a> 

E 
o 
O 

OQ 

o o 
UJ 
o 

o 
o 
ro 

a: 



c 
+- o 
O  +3 

5 o 
(0 

0) 

E 
CO 

D) 
O 

(0 
0) 

c 
o 
<D 
O 
c 

< = 
OQ  E 

E « 
© £ 

n o E 
c c 

< E 
2 o 

m 2= 

c 

c 
CO 

■% 

Ü 
HI 
Q 
a: 

o 
< 

Q 
1 

Ö) a: 
c i 

00 
■ ■■ O) 
3 1 

Ö" o o DQ 
< 

5 Q 

CO 
D 
Q 

O 
O 
c 
o s> 

>  CO 00 2 
o 
o E 

■ 

c o 
o ^3 
a "Ö 
(0 > 

o > 

(0 ^ 

D < 

as Q. 
3 Jj 
Q .c 

(0 

a: 
LU 

o 
(0 
LU 
X 

0 
C 

E 
o 
+J 

o 
CD 

o 
Ü 
LU 
Ü 

o 



</) 

LU 
Q_ 
X 
LU 
DC 
111 

< 

Ü 
LU 

CD 

(0 

ifl 

■ 

s 

S3 

s 

g 

^ 

1 

m 
x 
X 
LU 

O 
Ü 
in o 
I- 
< 

LU 
-J 
m 
< 

< 

CO 
oc 
LU 
o 
< 

C5 
O 

O 
LU 

< 

LU 
O z 
LU 
o 
CO 
LU 
CO 

< 

Q 

X 
o 
oc 
< 
LU 
CO 
LU 
OC 
z 
g 
h- 
< 
> o 

CO 
</) 
LU z 
(0 
D 
CD 

(0 

LU 

a. 
O 
LU 
> 
LU 
Q 
Q 
Z 
< 

X 
o 
oc 
< 
LU 
CO 
LU 
OC 

LU 
Q z 
LU 
Q. 
LU 
Q 

Z 
LU 

0. 
o 
-J 
LU 
> 
LU 
Q 
Q 

X 
Ü 
OC 
< 
LU 
(0 
LU 
OC 

si 
&0 
o CD 
5* < 

(0 

z 
LU 

UJ 
UJ 
cc 
(3 

< 

CO 

111 
I- 
< 
Q. 

o       §1 
^^                        If« 1 

LI
C

E
N

S
I 

P
A

TE
N

T 

Q       Ü. 

to 



O 

to 
to 



LA 

n H 
O 



Biographical Sketch 

FRANK P. JENIA, Ph.D. 

Deputy/Technical Director 
U.S. Army Information Systems Engineering Command 

Fort Huachuca, Arizona 85613-5300 

520-538-8792      Facsimile 520-538-7614 
jeniaf@emh1 .hqisec.army.mil 

Dr. Jenia is the Deputy/Technical Director of the U.S. Army Information Systems 
Engineering Command (USAISEC) at Fort Huachuca, Arizona.  He is a senior 
interdisciplinary computer scientist and electronic engineer. 

Dr. Jenia earned a Master of Arts Degree in Management and Communications 
from the University of Northern Colorado in 1980 and a Master of Science 
Degree in Electrical-Computer Engineering from the University of Colorado in 
1985.  He earned his Doctor of Philosophy Degree in Computer Information 
Systems in 1993 with his dissertation titled "Migrating the Army to an Open- 
Systems Environment." 

As the senior technical civilian in USAISEC, Dr. Jenia provides executive-level, 
technical direction and leadership for a world-wide engineering  organization 
performing information systems (automation and communications) design, 
development, engineering, installation, quality assurance, and life-cycle technical 
support for Department of Defense and U.S. Army programs. 

Dr. Jenia began his career as a software engineer in 1970 for the U.S. Army and 
he has worked in and with all the global organizations in the U.S. Army's 
Information Systems Engineering Command for the past two and a half decades. 
In over 25 years of active civilian service. Dr. Jenia has held a series of key 
senior civilian positions.  He is the recipient of numerous distinguished medals 
and awards from both the Department of Defense as well as the local 
community. 

Dr. Jenia and his wife, Margaret, live in Sierra Vista, Arizona, and have three 
children: Jill, Justin, and Joy. 
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DEPUTY PROGRAM EXECUTIVE OFFICER 
COMMUNICATIONS SYSTEMS 

PEO COMMAND, CONTROL AND 
COMMUNICATIONS 

SYSTEMS 
FORT MONMOUTH, NEW JERSEY 

As Deputy Program Executive Officer, 
Communications Systems, Mr. Robert R. Lehnes is 
responsible for executive oversight, planning, 
resourcing, guidance and direction for assigned 
communications systems and the subordinate Project 
Managers that execute those programs. Mr. Lehnes 
is responsible for the integration of technical and 
programmatic objectives and the management of 
implementations to ensure milestones and overall 
goals and objectives are met. 

Mr. Lehnes was selected for Senior Executive 
Service (SES) in 1 September 1996. He was 
previously Chief of Horizontal Technology 
Integration Office for Command, Control and 
Communications Systems. As the PEO's senior 
engineer he oversaw the systems engineering and 
integration as well as technology integration efforts 
into the Army's command, control, and 
communications systems. 

Mr. Lehnes' previous assignments included Chief of 
Operations for PEO Communications Systems, 
where he was responsible for management oversight, 
acquisition management policy, guidance and 
direction of a two billion dollar annual budget for 
over 100 acquisition programs. He also served as the 
Chief of Systems Engineering for PEO 
Communications Systems. 

Mr. Lehnes holds a Bachelor of Science Degree in 
Electrical Engineering from the Newark College of 
Engineering, a Masters of Science in Management 
Science and Computer Science from Fairleigh 
Dickinson University and a Masters of Science 
Degree in National Resource Strategy from the 
National Defense University. He is also a graduate 
of the Program Management Course from the 

Defense Systems Management College, the 

Industrial College of the Armed Forces, and the 
Senior Acquisition Course from the Defense 
Acquisition University. 

Mr. Lehnes' recognitions include: Magna Cum 
Laude from Fairleigh Dickinson University; 
Commander's Award for Civilian Service; numerous 
performance awards; and Vice President Gore's 
"Hammer Award" for Acquisition Improvement 
Excellence. Mr. Lehnes is the author of numerous 
technical papers dealing with tactical communi- 
cations and integrated system control and 

has published articles dealing with defense 
acquisition management. 

A native of New Jersey, Mr. Lehnes resides in Ocean 
Grove with his wife Joanne. Their son, Russell, is a 
cadet at the Massachusetts Maritime Academy, 
Buzzards Bay, Massachusetts. 
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ACTING DEPUTY DIRECTOR 

MICHAEL ALBARELLI 

Since joining the CECOM System Management Center (SMC) in June 1998, Mr. 
Albarelli has held several key management positions. As of February 1999, he 
has been assigned as the Acting Deputy Director of SMC. Prior to this 
assignment, he was assigned as the SMC Technical Director and Director of the 
Horizontal Technology Integration Office. In these technical management 
positions, he was responsible for technical oversight and guidance for Y2K, 
information technology and assurance, business process re-engineering, 
interoperability, and system engineering activities within the organization. 

Before joining the CECOM SMC, Mr. Albarelli served as Chief of the System 
Engineering Office of the Program Executive Office, Command, Control and 
Communications (C3S). At the PEO, Mr. Albarelli was responsible for the 
system engineering and integration of the Army Tactical Command and Control 
System, as well as system engineering oversight of the Maneuver Control 
System (MCS), Army Field Artillery Tactical Data System (AFATDS, All Source 
Analysis System (ASAS), Air Defense Command and Control System (ADCCS 
and the Combat Service Support Control System (CSSCS). 

Prior to the PEO C3S assignment, Mr. Albarelli served as Deputy Project 
Manager for Electronic Warfare/RSTA, where he was responsible for the 
administration, management, development, and fielding of the Guardrail 
Common Sensor, REMBASS, Commanders Tactical Terminal, STINGRAY, 
Meteorological Data System, Remote Relay, and TEAMPACK. 

Mr. Albarelli holds a B.S. IN Electrical Engineering and an M.S. in Management 
Science, both from Fairleigh Dickinson University. He also holds an M.S. in 
National Resource Strategy from the Industrial College of the Armed Forces 
(ICAF), Fort McNair, Washington DC. 
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LAWRENCE A. SMITH 
DEPUTY DIRECTOR, PLANNING, ANALYSIS AND INTEGRATION 

Lawrence A. Smith was born in Dunkirk, New York on May 5, 1953. He 
received a bachelor of business administration degree from Ohio University, Athens, 
Ohio in June 1975. 

He is currently serving as Deputy Director, Planning Analysis and Integration 
(PA&I). His responsibilities include: managing overall staff coordination for Command- 
wide management matters, strategic long-range planing, command mission resource 
planning, systems analysis support, staff direction of operational issues crossing 
organizational boundaries, program management of the DoD (less Air Force) MITRE 
contract support and operation of the Emergency Operations Center. 

Prior to his current responsibilities, Mr. Smith served in a number of management 
analyst positions dealing with Commercial Activities and organization structure issues 
within the Command until his selection as the Deputy Director, Program Analysis and 
Evaluation (an antecedent of PA&I) in February 1991. 

Mr. Smith is a member of the American Society of Military Comptrollers and the 
Association of the U.S. Army. A graduate of the Army Management Staff College in 
1990, Mr. Smith has received the Superior Civilian Service Award, Commander's Award 
for Civilian Service and the Achievement Medal for Civilian Service and was selected 
the CECOM Civilian Employee of the Year in 1989. 
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SYMPOSIUM 
PARTICIPANTS 

LTG JAMES M. LINK 
HQ, US Army Materiel Command 

5001 Eisenhower Avenue 
Alexandria, Virginia 22333-0001 

(703) 617-9705 
Email: ilink@hqamc.armv.mil 

MG ROBERT L. NABORS 
HQ, US Army Communications-Electronics Command 

AMSEL-CG 
Fort Monmouth, New Jersey 07703 

(732) 532-1515 
Email: amselcg@mail 1 ■monmouth.army.mil 

MR EDWARD G. ELGART 
HQ, US Army Communications-Electronics Command 

AMSEL-AC 
Fort Monmouth, New Jersey 07703 

(732) 532-5601 
Email: elgart@maill.monmouth.armv.mil 

MR EDWARD T. BAIR 
PEO, Intelligence and Electronic Warfare 

SFAE-IEW&S-D 
Fort Monmouth, New Jersey 07703 

(732) 532-0179 
Email: bair@maill.monmouth.armv.mil 

MR ANTHONY A. LaPLACA 
HQ, US Army Communications-Electronics Command 

AMSEL-LC 
Fort Monmouth, New Jersey 07703 

(732) 532-5757 
Email: laplaca@maill.monmouth.armv.mil 

MR ROBERT R LEHNES 
PEO, Command, Control and Communications Systems 

SFAE-C3S-CM 
Fort Monmouth, New Jersey 07703 

(732) 427-4148 
Email: rlehnes@c3smail.monmouth.armv.mil 
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MR. DAVID W. KEETLEY 
HQ, US Army Communications-Electronics Command 

AMSEL-RD-ST-D 
Fort Monmouth, New Jersey 07703 

(732) 427-4449 
Email: keetlev@maill .monmouth.armv.mil 

MR. DENNIS J. TURNER 
HQ, US Army Communications-Electronics Command 

AMSEL-SE-D 
Fort Monmouth, New Jersey 07703 

(732) 532-8207 
Email: tumerd@maill .monmouth.arrnv.mil 

COL SCMO De KANTER 
PEO, Standard Army Management Information Systems 

SFAE-PS 
Fort Belvoir, Virginia 22060-5526 

(703) 806-4200 
Email: dekanters@peostarms.belvoir.armv.mil 

DR FRANK D. JENIA 
Information Systems Engineering Command 

AMSEL-IE-CO 
Fort Huachuca, Arizona 85613-5300 

(520) 538-6626 
Email: iemaf@enrnl.hqisec.army.mil 

MR MICHAEL ALBARELLI 
HQ, US Army Communications-Electronics Command 

AMSEL-DSA-DD 
Fort Monmouth, New Jersey 07703 

(732) 532-7960 
Email: albarelm@maill.monmouth.armv.mil 

MR LAWRENCE A. SMITH 
HQ, US Army Communications-Electronics Command 

AMSEL-PE 
Fort Monmouth, New Jersey 07703 

(732) 532-4250 
Email: smithla@mail 1 ■monmouth.armv.mil 
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