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ABSTRACT

There is a growi ng novenent throughout the Departnent
of Defense (DoD) towards the inplenmentation of Network
Centric Warfare (NCW. In an effort to transition to NCW
the Navy has fielded many different technologies. e
system exploiting new technologies in the Intelligence,
Surveillance, and Reconnai ssance (ISR) donmain is the Joint
Fires Network/Tactical Exploitation System Navy (JFN TES-
N), which was devel oped fromthe Arny Tactical Exploitation
System (TES-A).

This system was developed rapidly and wuniquely for
fl eet deploynment in accordance with the interim acquisition
gui dance signed by the Honorable Paul Wlfowitz. This
gui dance authorized Evolutionary Acquisition followng a
Spiral Devel opnment process in lieu of the “traditional”
cold war process described in the DoD 5000 series
publications. Assuming that JFNTES-N will be viewed as a
successful acquisition, several Navy personnel have stated
that it may becone the nodel for future C4l (and other)
system acqui sitions. This thesis seeks to hel p devel op that

nmodel . The objectives of this thesis are:

To exam ne whether the TES-N acquisition process
is an appropriate nodel of Evol uti onary
Acquisition follow ng a Spiral Devel opnent.

To identify and make recomrendati ons for changes
or inprovenents to the TES-N acquisition program
so it can be used as a nore appropriate nodel for
Evol utionary Acquisition following a Spiral
Devel opnent .



This thesis concludes that Evolutionary Acquisition
followwng a Spiral Developnent shown wth the JFN TES-N
system is an acquisition policy that is appropriate for
prograns of the same size and scope, but |l|arger nore
conplex prograns will not have as nuch success. Yet, in
order for the JFN TES-N program and future prograns using
Evol utionary Acquisition followng a Spiral Devel opnent to
succeed, changes have to be nmde in policies such as
budgetary  subm ssi ons, t est and eval uation, policy,
process, and training.

Vi
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EXECUTI VE SUMVARY

There is a growi ng novenent throughout the Departnent
of Defense (DoD) towards the inplenmentation of Network
Centric Warfare (NCW. In an effort to transition to NCW
the Navy has fielded many different technologies. e
system exploiting new technologies in the Intelligence,
Surveillance, and Reconnai ssance (ISR) donmain is the Joint
Fires Network/Tactical Exploitation System Navy (JFN TES-
N), which was devel oped fromthe Arny Tactical Exploitation
System (TES-A).

This thesis explains that JFN TES-N was devel oped
rapidly and wuniquely for fleet deploynment in accordance
with the interim acquisition guidance signed by the
Honor abl e Paul Wl fow t z. Thi s gui dance  aut hori zed
Evol utionary Acquisition following a Spiral Devel opnent
process in lieu of the *“traditional” cold war process
described in the DoD 5000 series publications. Assunm ng
that JFNTES-N will be viewed as a successful acquisition,
several Navy personnel have stated that it may becone the
nodel for future C41 (and other) system acquisitions. This
thesis seeks to help develop that nodel. The objectives of
this thesis are:

To exam ne whether the TES-N acquisition process
IS an appropri ate nodel of Evol uti onary
Acqui sition followi ng a Spiral Devel opnent.

To identify and make recomendati ons for changes
or inprovenents to the TES-N acquisition program
so it can be use as a nore appropriate nodel for
Evol utionary Acquisition followwng a Spiral
Devel opnent.

XV



In order to exam ne the TES-N acquisition process as a
nodel for future system acqui sitions, and make
recormendations for changes to it if appropriate, this
thesis reports the results of a literature search to
explicitly determ ne the characteristics of each of these
docunented processes. Next, this thesis extracts the
salient characteristics of the TES-N acquisition process
through interviews with key personnel at the TES-N program
of fice. Next, this thesis use the breakdown of Evol utionary
Acquisition following a Spiral Developnent in the article,
The Promise and Perils of Spiral Acquisition: A Practical
Approach to Evolutionary Acquisition by COL Wayne M
Johnson, USAF (Ret) and Carl O Johnson as a nodel for
Evol utionary Acquisition following a Spiral Devel opnent and
the DoD 5000 series docunents as a nodel for the
“traditional” acquisition policy, to reveal key points that
hi ghlight relative differences between the two as a basis
for characterizing the JFN TES-N acqui sition process. Next,
the results of surveying fleet personnel show the user’s
opinion on the new systemis performance. Finally, this
thesis reports the results of interviews of operators and
decision makers aboard the USS CORONADO, flagship of
Commander Third Fleet (C3F) and makes recommendati ons based
upon ny findings for future prograns with an acquisition
process simlar to Evolutionary Acquisition following a

Spiral Devel opnent.

This thesis concludes that Evolutionary Acquisition
followng a Spiral Developnent shown with the JFN TES-N
system is an acquisition policy that is appropriate for
progranms of the same size and scope, but Ilarger nore

conplex prograns will not have as nuch success. Yet, in
XVi



order for the JFN TES-N program and future prograns using
Evol utionary Acquisition followng a Spiral Devel opnent to
succeed, changes have to be nmde in policies such as
budgetary  subm ssi ons, t est and eval uation, policy,
process, and training.
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. 1 NTRODUCTI ON

A. BACKGROUND

There is a growi ng novenent throughout the Departnment
of Defense (DoD) towards the inplenmentation of Network
Centric Warfare (NCW. In efforts to transition to NCW the
Navy has fielded many different systens and technol ogies
One such system exploiting new technologies in the
Intelligence, Surveillance, and Reconnai ssance (ISR) donain
is the Joint Fires Network/Tactical Exploitation System
Navy (JFNTES-N), which was developed from the Arny’s
Tactical Exploitation System (TES-A).

This system was developed rapidly and uniquely for
fl eet deploynment in accordance with the interim acquisition
gui dance signed by the Honorable Paul Wlfowtz. This
gui dance authorized Evolutionary Acquisition following a
Spiral Devel opnent process in lieu of the “traditional”
cold war process described in the DoD 5000 series
publications. Assuming that JFN TES-N will be viewed as a
successful acquisition, several Navy personnel have stated
that it may becone the nodel for future C41 (and other)
system acqui sitions. This thesis seeks to hel p devel op that
nodel .

B. OBJECTI VE

The objectives of this thesis are two-fold:

To exam ne whether the TES-N acquisition process
IS an appropriate nodel of Evol uti onary
Acquisition follow ng a Spiral Devel opnent.



To identify and nmake recommendati ons for changes
or inprovenents to the TES-N acquisition program
sSo it can be use as a nore appropriate nodel for
Evol utionary Acquisition followwng a Spiral
Devel opnent .

C. SCOPE AND METHODOLOGY
1. Scope

This thesis exam ned the JFNTES-N acquisition process
to determ ne whether this process should be followed as is,
nmodi fied, or abandoned in future acquisitions. Based on
this analysis, | made recomendations on what should be
retained as future doctrine and what needed to be fixed. I
al so exam ned any probl ens and recomrended sol uti ons.

2. Met hodol ogy

Wthin DoD today, there are two different docunented
devel opnent and acquisition processes: the traditional
process docunented in the DoD 5000 series and the newer
Evol utionary Acquisition followng a Spiral Devel opnment
process described in the October 30, 2002 menorandum si gned
by the Deputy Secretary of Defense, the Honorable Paul
VWl fowi tz.

In order to assess the suitability of the TES-N
acquisition process as a nodel for future system
acqui sitions, and nake recomendati ons for changes to it if
appropriate, | conducted a literature search to explicitly
determne the characteristics of each of these docunented
processes. Next, | determned the salient characteristics
of the TES-N acquisition process through interviews wth
key personnel at the TES-N program office. Next, | used the
breakdown of Evolutionary Acquisition following a Spiral
Devel opnent in the article, The Promse and Perils of



Spiral Acquisition: A Practical Approach to Evolutionary
Acqui sition by COL Wayne M Johnson, USAF (Ret) and Carl O

Johnson as a nodel for Evolutionary Acquisition follow ng a
Spiral Developnent and the DoD 5000 series docunents,

specifically  DODI 5000.2 Qperation of the Defense
Acqui sition System (Including Change 1 4JAN2001), as a
nodel for the “traditional” acquisition policy, to reveal

key points that highlight relative differences between the
two as a basis for characterizing the JFN TES-N acqui sition
process. | then surveyed fleet personnel to determine their
opinion on the new systems performnce. Finally, I

interviewed operators and decision mekers aboard the USS
CORONADO, the flagship of Commander Third Fleet (C3F) and
make recomendations based wupon ny findings for future
progr ans with an acqui sition process simlar to
Evol utionary Acquisition followi ng a Spiral Devel opnent.

D. RESEARCH QUESTI ONS

What acquisition process is being used for the
JFN TES- N?

What is the “traditional” acquisition process
descri bed by the 5000 series publications?

What is Evolutionary Acquisition following a
Spiral Devel opnent ?

How does the JFN TES-N acquisition process
conpare to the “traditional” cold war philosophy
described in the 5000 series publications and the
new process of Evolutionary Acquisition follow ng
a Spiral Devel opnent?

What recommendations can be nmade to inprove the

Evol utionary Acquisition following a Spiral
Devel opnent process based on the TES-N nodel ?



E. ORGANI ZATI ON OF THE THESI S

Chapter Il provides the role, history, and background
of TES-N, starting with how it first was devel oped by the
Arny, and then was adopted by the Navy.

Chapter 111 provides a definition and description of
the “traditional” acquisition process as described in the
DoD 5000 series publications.

Chapter |V defines Evolutionary Acquisition follow ng
a Spiral Devel opnent . A Dbreakdown  of Evol uti onary
Acqui sition following a Spiral Devel opnent is described by
COL Wayne M Johnson, USAF (Ret) and Carl O Johnson,
article, The Promse and Perils of Spiral Acquisition: A
Practical Approach to Evolutionary Acquisition.

Chapter V begins by further explaining why the United
States needs to change their acquisition process in order
to provide tinmely technology and intelligence to the war
fighter. Next, it explains the JFN TES-N Evolutionary
Acquisition following a Spiral Developnent. This chapter
then uses the breakdown of spiral developnent in the
Johnson and Johnson article, as a nodel for Evolutionary
Acquisition following a Spiral Devel opnment and the DoD 5000
series docunments as a nodel for the “traditional”
acquisition policy, to reveal key points that highlight
relative differences between the two as a basis for

characterizing the JFN/ TES N acqui sition process.

Chapter VI provides conclusions and recomrendati ons on
what can be inproved and what should be used in future

acqui sition prograns such as the TES-N.



1. H STORY OF THE TACTI CAL EXPLA TATI ON SYSTEM

The goal of this chapter is to provide the reader
background on the role of the TES in its mlitary
environnent. It also provides a history of the TESN,
starting with how TES first was devel oped by the Arny and
then adopted by the Navy. It wll further present a
background of the TES-N architecture and a description of
how TES-N operates in its environnment.

A. BACKGROUND

In 1973, the Arny created the Arnmy Space Program
Ofice (ASPO, whose role was “developing systens to
integrate current and energing national capabilities into
t he deci si on- maki ng process, a kind of net wor ked
information system” (Littman, 2002, p. 6) Since that tine,
ot her prograns have developed simlar offices known as
Tactical Exploitation of National Capabilities (TENCAP). In
1995, the ASPO decided to build a system called the
Tactical Exploitation System (TES)(for sinplicity in the
thesis, the Arny program will be called TES-A) that would
consolidate intelligence such as national and theater
imagery systens into one Milti-Intelligence system It
woul d be a scaled down version of a few existing TENCAP
systens. These TENCAP systens to be replaced by TES-A were
t he Moderni zed | magery Exploitation system (MES), Advanced
El ectronic Processing and Dissen nation System (EPDS), and
the Enhanced Tactical Radar Correlator (ETRAC). The TES-A
al one woul d provide the functional capability of all three
systens. (Littman, 2002, p. 38)



The eventual commer ci al devel oper of the TES-A
Northrop Grumman (NG), stated that they were to deliver a
system which was:

Assur ed recei pt of al | - weat her, day/ ni ght

intelligence, surveillance, reconnaissance (ISR

information from national, theater and tactical

pl at f or ns..t hr ough al | phases of mlitary

operations, providing a real-tinme, correlated

imagery and SIANT picture directly to the
tactical warfighter. (Littman, 2002, p. 38)

The Arny developed the TES-A as a dual -base system
consisting of a TES Main (TES-M and a TES Forward (TES-F).
“The main elenent (TES-M renmmins in relatively secure
| ocations and provides detailed intelligence analysis and
support to the forward elenent (TES-F).” (Littman, 2002, p.
7) TES-F, unlike TES-M is brought into forward areas and
operated on the battlefield. The maneuverability of TES-F

can be seen in Figure 1 bel ow.

Figure 1. TES- Forward, Notice How t he System Can Be
Mount ed and Easily Transported on Light Trucks and
HWW/ s (From Littrman, 2002, p. 39).



In 1997, the Navy began to see the potential benefits
of adopting the TES-A to address |land attack targeting from
surface ships. They initially wanted this particular 1SR
system for three reasons: to |leap ahead in technology, to
lead to interoperability and software sharing, and to form
a long-termrelationship with the Arny. (Lajoie, Interview,
2003 and Read Ahead for NFN)

Around this time, the Chief of Naval Reserves and
Chief of Naval Operations N6B received permssion to
purchase a copy of the TES-A and to adapt it into what the
Navy called the Littoral Surveillance System (LSS). (Read
Ahead for NFN This first variant of TES-A, the LSS, was
made up of TES-F and a Mbile Inshore Undersea Warfare
System Upgrade (M UWSU). According to Littman:

M UWSU consists of a Radar Sonar Surveillance
Center (RSSC) van, which is used as a conmmand
center and an array of sensors. The sensors
include radar for aircraft detection and sonobuoy
processing for underwater target detection. This
was to provi de conpl ete littoral area
surveillance. (Littman, 2002, p. 7)

During 1998 through 2000, the LSS was built and tested
in Fleet Battle Experinent-Echo (FBE-E). (Littman, 2002, p.
7)

Later, Navy variants of the TES-A called the TES-N,
Renote Term nal Conmponents (RTC) and Renote Term na
Conmponents Lite, were devel oped and deployed by the Navy.
Each variant is different, and used for different |evels of
activity. Figure 2 depicts the three variants of TES-N used

t oday.



Sensor Servers
-TES
Remote Servers
-RTC
Client
-RTC-LITESs
Fi gure 2. The TES-N, RTC, and RTC-Lite (From Thonas,

Joint Fires Network Overview, January 2003).

The Navy’'s vision, of TES-N, is part of a system of systens
providing an end-to-end architecture for Tine Sensitive
Targeting (TCT). However, the TES-N is only one conponent

of the system of systens. The others are currently JSIPS-N,

GCCS-M and an undeternmined fire nanagenent system
generically referred to as I ntegrative Cooperative
Engagenent (I1CE). (Lajoie, Interview, 2003) In namng the
TES-N, RADM Mullen (now VADM selected to ADM, as N76,

coined the TES-N as Naval Fires Network (NFN)/TES-N as he
was preparing his Congressional briefings. This later was

renaned Joint Fires Network (JFN)/TES-N (Burns, 2003)
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The TES-N is a conplete system and is equipped wth
sensor servers which allow direct connectivity to the
sensor. The RTC has renote servers which cannot talk
directly to the sensors. They nust receive the sensor
information via a full TES or sonme other internediary, but
possess full processing capability. The RICLites are
basically I|aptops/clients that are only used for visual
display of information in the fleet. (Lajoie, Interview,
2003) Figure 3 is a closer view of the Renote Term nal
Conmponent aboard the USS Coronado.

Fi gure 3. Renote Term nal Conponent. (From Littman,
2002, p. 52).

At this time, the Navy realized that they were
deficient in the TCT of NCW Therefore, a key mssion
capability that the Navy was trying to achieve using TES- N
was TCT. Through Fleet Battle Experinments (FBE) and Limted
bj ective Experinents (LOE), the program office IW 6C
wanted to ensure that the TES-N provided the capability to
do “Tinme Critical Targeting against rapidly relocateable

targets.” (NFN Read Ahead for N76) The goal of the TES-N
9



was to be able “...to correlate nultiple off ship sensors’

data and intelligence with information from the tactical

theater, and national levels.” (Littman, 2002, p. 41) I n
the end, JFNTES-N would be able to collect data from the
sources of intelligence listed below with the ability for

Cross-Intelligence application and nodal anal ysis.
SI G NT
Nati onal data
Real -time interface
Theater SI A NT
Modi fi ed GALE
Real -ti me sensor control / tasking
Conbat assessnent
| magery
Nat i onal i nagery
Direct Down Link (DDL) theater inmagery
COTS package for exploitation
Real -ti me sensor control/tasking

Accur ate geo-location

Mul tiple Theater feeds (e.g. G obal Hawk)
Auto track and correl ation

Cross-cue/ overl ay (Thomes, Joi nt Fires
Net wor k Overvi ew, 2003)

Figure 4 shows how this woul d worKk.
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TDDS
‘ﬁ)‘al Hawk & Predator

TADIXSB |
¥ RV :
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TIBS
F-18
Global Hawk

MiDAS

Challenge
Athena
\\ » Broadcast SIGINT Na Ship LAN)

JSIPS-N ' Common Data Link - N
Joint Concentrator e X, Ku Band
Architecture (JCA) E.. _ e ~ Receive f Transmit

P

Fi gure 4. TES-N Sensor Inputs (From Littman, 2002, p.
42) .

Thr oughout the TES-N devel opnent and fielding,
Commander 3¢ Fleet (C3F) was an early sponsor and nade an
active part of the TES-N lifecycle. C3F continually
nmonitored the productivity and functionality of the system
Later, Third Fleet hel ped to conduct FBE and LCE to inprove
TES-N because they realized it would help with operations
such as land attack and force protection in the fleet.
(Thomas, Interview, 2003)

In 2001, the TES-N was delivered to the USS Coronado.
Installing it on a ship brought operational insight to the
system engi neers devel opi ng TES- N. Due to t he
infrastructure of the ship, they could install the TES-N
wi thout the infrastructure that the Arny had used with TES-
A. Next, when the TES-N becane operable on ships, the Navy

started to test the systemthrough a series of LOE.
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Around this sanme tinefrane, all systens of the TES
(nmeaning all variants of TES-A and TES-N) were being built
with an open and common architecture. The open architecture
of TES entails a comon standard where no proprietary
hardware was used. It was all either governnent owned or
comercial, and conputer conponents were required to be
commercial off the shelf. This was done so that it would
take |less noney to change conmponents in the future. The
common architecture of the TES al so nmeans that all services
use a common software version, which was intended to nean
that there was a core version, and if one service needed a
new entity for the core, then they were entitled to build
it to fit the core while still making it readily avail able
to other services if they wanted its capability. (Lajoie,
Interview, 2003) In addition each service was funding its
i ndi vidual requirenents, but all services got to benefit
from the new capabilities added to the core. So far, this
cost sharing arrangenent and joint configuration nmanagenment
has proven to be very beneficial. (Burns, 2003) Therefore,
two rules were that no service could change the core and no
service could nmake a wunilateral change if it affected the

core or hurt another service.

Also around this tinme, the United States Air Force
(USAF) and United States Marine Corps (USMC) began to
acquire variants of the TES. The USMC referred to it as the
Tactical Exploitation Goup (TEG and the USAF referred to
it as the Intelligence, Surveillance and Reconnai ssance-
Manager (I SR-M. The Marine Corps, |ike the Air Force,
realized that the interoperability of the system was a
great idea because they would benefit from the sharing of

targets and ISR The Mrine Corps also realized that to
12



obtain this capability, they only had to evaluate and
update their system called, TEG (Lajoie, Interview, 2003)
Even t hough, TEG and | SR-M have the sane functionality as a
full TES-N or TES-A due to their common software baseline,
each service can chose doctrinally to use the system to
meet their specific service requirenents and may or may not
t ake advantage of all the inherent tools and capabilities.
The conmon software, however, allows sharing of raw and
processed sensor data, targeting information, and other ISR
and Intelligence Preparation of the Battlefield (IPB)

col | aboration. (Burns, 2003)

Fortunately, the Arnmy in 1999 had al so made a “virtual
program office” for the developnment of the TES that
included all the services called the Joint Comonality
Boar d (JCB). (Laj oi e, I ntervi ew, 2003) The Joi nt
Commonal ity Board is a virtual program office that acts
like one chain of conmand, but in reality, it does not
function that way. Ideally, all the services neet wth
their user requirements and vet out which requirenents are
going to be devel oped. Yet, each service is answering to
their respective chain of commands and neking sure that
their services requirenments are also being net. From the
begi nning, all services were on board but only the Navy and
Arny were contributing noney. (Lajoie, Interview, 2003)
Since the TES-N is constructed with a conmmon architecture,
the program office is currently working on Version 6.0 of
the software and has fielded sonme of these TES systens seen

bel ow in Figure 5.
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FIELDED TES SYSTEMS
JOINT MULTI-INT ARCHITECTURE

JCS LIN BW ESX COR KHK BLUE RIDGE MT WHITNEY
AUG 03

Hairy Buffalo LSS 1 LSS 2 RTC RTC LITE

17 UNITS

Aug 03* Oct 03* PANAMA CITY CHINA LAKE BOXER

- USAF

L B _nATIONAL
i Py e

ML T TR T TRRTL T TR [ T T R T TR T

TESC FALLON FITCPAC :
CsF MAR 03 MAR 03 iﬁ'gag‘gi‘ke
Fi gure 5. Fi el ded TES Systens (From Thomas, Joint

Fires Network Overview, January 2003).

As for its hardware technology, since More' s |aw states
that the conputing power of a conmputer will double every 18
mont hs, the TES-N will continue to be updated each year to
keep up with hardware changes. The TES-N wll also be
updated to changes in user’'s needs. Below is a figure of
what the TES-N program office (IWs 6C) hopes to acconplish
in 2003. This list is nore specific to the Navy' s needs but
there are also requirenents that the Arny, USMC, and USAF
hope to acconpli sh.
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PMS 454 P3| activity in 2003

® AMSTE Il Integration Fire Control & Weapon Quality MTI
® JTAAC integration Adaptation of AADC Functionality for Land Attack
® ADOCSAFATDS Integration Engagement Grid Interface
® Tactical Control System Integration of Common UAV Control System
® NCCT Integration Airborne Sensor Networking (EP-3, EA-6B, RJ, etc.)
® SIGINT Targeting Fire Control/Weapon Quality SIGINT Geo-location
® CADP Development X, Ku Phased Array Antenna Devel opment
® Classified Sensor Integration Classified (2 Different Sensors)
® RTC Lite Development Windows based TES data access and Display
® Tactical Dissemination Module Move Aircraft uplink from LOSto Link 16 to IP
® Improved Networking Improve TES Networking & DB replication
® Force Protection Package Integration of Force Protection Sensors
Fi gure 6. PMS 454 P3lI Activity in 2003 (From Thonas,

Joint Fires Network Overview, January 2003).
B. THE SI X LAYER PI CTURE OF THE TES- N

In order to understand the conposite picture of the

TES-N, one nust understand the TES-N s six-|ayer picture.

TES-N creates a conposite picture for the
tactical war fighter by stacking all of its
inputted data in a logical way. Essentially, six
different layers make up the conposite picture
This stack.is built by conmbining the data from
t he many sour ces i ncl udi ng: el ectronic
maps/ charts, tacti cal and nat i onal i magery
(IMNT), Mowving Target Indicator (MIl) and track
data from airborne sensors, signals intelligence
(SI A NT) both from the M ni aturi zed Dat a
Acqui sition System (MDAS) and from the gl obal

broadcast system (GBS), graphical data, and
imagery interpretation reports (IIR). TES-N can
then display the conposite data in various ways

15



that can support the nyriad mssions today’'s
warfighters find thenselves in. (Littman, 2002,
p. 40)

Layer 6- IR

Layer 5- GSD

Layer 4- SIGINT

Layer 3= MTI and Track

Laver 2- Imagery

Figure 7. Stacked Information Layers (From Littman,
2002, p. 43).

The TES-N architecture is made up of six |ayers, each
possessing different functions. Mre specifically, the
first or base layer is conposed of maps so that the system
can obtain latitudes and longitudes for its targets and
intelligence data. The digital maps, which can be updated
as needed, are taken from the National |magery and Mapping
Agency (NI MA). Layer 2 is nmade up of tactical and nationa
i magery. Tactical imagery conmes from nunmerous air and
ground sensors such as F-18s and UAV's. Layer 3 . is
conposed of Moving Target Indicator (MIl) and other track
data sent to TES-N from a [capable] aircraft.” (Littman,

2002, p. 48, The word capable is not in the quote) The
16



fourth layer receives signals intelligence from sources
such as National SIGANT, SCI level SIG@NTI, and SIG NT from
the Mniaturized Data Acquisition System (MDAS). The fifth
| ayer is made up of the Gaphical Situation Display (GSD)
which helps inprove the asset organization and the
commander’s  situati onal awar eness. The sixth layer’s
| magery Interpretation Reports (IIR) further inproves the
commander’ s situational awareness and asset organization.
“All six of the layers’ functionalities can be toggled on
or off by the operators to produce the nost relevant
picture for a given situation.” (Littman, 2002, p. 50)
Finally, to locate information, an operator has flexibility
within each layer by being able to scale in or out for the
data required.

C. HOW THE JFN TES- N WORKS

The JFNNTES-N is a joint end-to-end architecture for
Ti me Sensitive Tar geti ng. The system  merges t he
capabilities from ISR targeting, mssion planning, and
situational awareness in order to strike an accurate
target. As seen in Figure 8 below, the TES-N first detects,
collects and displays the data from sensors and data |inks
in real tinme. This data is then exploited wusing its
intelligence subsystenms so that comranders can neke real
time, accurate decisions about targets. These targets are
assigned to different weapons systens so that they can be
attacked. (Bl ackl edge, 2002, p. 5)
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Joint Fires Network Provides...

Classified Direct — Direct Direct SATCOM

EE==iohal JSTARS

ek

Target/Weapon
Selection

=4 RAINDROP
S =S o rvapocs
S=S8  ArATDS

Situation Awareness bemonstrated

... From National and Theater Offboard Assets
* Note —10C SUMMER 03

Fi gure 8. A Picture of What JFN Provides to the User
(From Thomas, Joint Fires Network Overview, 2003).
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I'11. THE TRADI TI ONAL (AS DESCRI BED BY THE 5000
SERI ES PUBLI CATI ONS) APPRCACH TO ACQUI SI TI ON

This chapter provides the reader with an understandi ng
of the acquisition process and policy that has been
devel oped over the past fifty plus years. Readers need to
understand the old process to better understand the changes

and why these changes are bei ng nade.

Since before the cold war, DoD s systens acquisition
has been following a policy that prescribes a phased
process for developing a system This process follows a
path of finishing one activity, obtaining approval and then
proceeding to the next activity. Each year the DoD al so has
an established way of submitting a budget so that they can
al l ocate obligation authority to each program accordingly.
Furthernore, there is a policy for conducting tests and
evaluations for prograns. The phased process is a fornmal
and organized way of acquiring systens, which has been
used, evolved, and tailored for over fifty years, but due
to rapidly changing technology, nany believe that this
acquisition policy is perforned in an inefficient way that
produces outdated results. Sonme key points | hope to
highlight in this chapter are that the “traditional”
process is acconplished in phases and mlestones, it mnust
have an QOperational Requirenents Docunent (ORD) and M ssion
Needs Statenent (MNS), and policies such as budgetary
subm ssions and test and eval uation are devel oped according
to this old policy.
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A THE DCDI 5000. 2 ACQUI SI TI ON PRCCESS

According to DoDl 5000.2, Operation of the Defense

Acqui sition System an acquisition programis:

A directed, funded effort designed to provide a
new, inproved, or continuing materiel, weapon, or
information system or service capability in
response to a validated operational or business
need. Acquisition prograns are divided into
different categories that are established to

facilitate decentral i zed deci si on- maki ng,
executi on, and conpl i ance wth statutory
requi renents. Technol ogy proj ects are not

acquisition prograns. (Defense Acquisition Desk
Book Site, DODI 5000.2 Operation of the Defense
Acqui sition System Enclosure E2.1.2)

The Defense Acquisition System consists of a series of
phases and control gates which control the devel opnent of a
new program by balancing the risks and benefits while
controlling the —costs of that system DoDil 5000. 2
establishes the Defense Acquisition System as a process,
which translates a user’s Mssion Needs Statenment and
busi ness requirenents, and t he | at est t echnol ogy
capabilities into a system that is useful for the user. A
nodel of a defense acquisition nmanagenent program is shown
below. It is broken down into three activities called Pre-

Systens Acqui sition, Systenms Acquisition, and Sustai nnent.
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THE 5000 MODEL

= Process entry at Wilestones
Technology Opportunities & A, B, or C {or within phases)

Us er Needs

Program outyear funding
when it mmakes sense, i ro
kter than Milestone B
(tnfess entering at C)

Sinagle Shep o
Ewalim on to Full

iF}_\i s Canani

A

System Development
& Demonstration

Pre.Systems Systems Acquisition Sustainment
A crjuisition Engineeing and Manufacturing
Development, Demonziration, LRIT &

Product or (’ﬁrm
MHS. ORD Rl e b aits Aoty
e 2 LA

Relationship to Reguirements Process

Fi gure 9. The 5000 Model (From Defense Acquisition
Desk Book Site, DODI 5000.2 Operation of the Defense
Acqui sition Systen).

These three activities are then further divided into
four nore phases, the first and third activity having one
phase and the second activity having two phases. For
exanple, the first phase 1is Concept and Technol ogy
Devel opnment. Next, each phase is divided into the specific
work efforts achieved in that phase. For exanple, the work
efforts in the Concept and Technol ogy Devel opnent phase are
Concept Exploration and Conponent Advanced Devel opnent.
These are described bel ow. Each phase al so has entrance and
exit criteria, which establish whether the project is ready
to enter or exit its future or existing phase respectively.
Ent rance criteria for a phase are t he m ni num
acconpl i shments that nust be conpleted by a program before

it is allowed to enter the next phase. Simlarly, exit
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criteria are defined as program specific results that nust
be reached by the end of the phase. In addition, there are
three inportant mlestones in the overall process. The
program of fice nust ensure that there is an approved MN\S in
order to start the program at Ml estone A, which happens
before Concept Exploration. To pass Mlestone B, which
occurs right before Systens Integration, they nust ensure
they have an approved ORD. In order to proceed past
M|l estone C, which is right before the work effort known as
Low-Rate Initial Production, the system nust be approved
for low rate initial production by the correct approving
aut hority.

B. THE DESCRI PTI ON OF THE DODI 5000. 2 MODEL

During the Pre-Systens Acquisition action, which is
al so known as the Concept and Technol ogy phase, the key
objectives are to ascertain wuser requirenments and the
technol ogi cal opportunities that are available for the new
system This phase is divided into work efforts called
Concept Exploration and Conponent Advanced Devel opnent (as
seen bel ow).

In the Concept Exploration stage, the program office
conducts paper studies of alternative concepts for neeting
the user requirenents listed in the MNS. The exit criterion
for Concept Exploration is that the program office realizes
that they have a specific concept that can be devel oped
with existing technology. The program office enters the
Conmponent Advanced Devel opnent stage to start the systems
architecture once they are sure the concept is sound. In
this stage, the engineers continually study concepts that

m ght be helpful to further technol ogical advancenent of
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this system 1In order for

the program to proceed to the
next phase, it

IS necessary to denonstrate that

the system
architecture and

the system are in their
rel evant environnents as descri bed by the MS.

technol ogy of

Concept and Technology Development
Work Content

Concept _Cumpunent
Exploration Advanced
Development

Vi
/ \

Concept Exploration

* Paper studies of alternative
conceptsfor meeting 2 need

Component Advanced Developiment

» Development of subsy stemsfcamponents
that must be demonstrated before
integration into & system

= conceptitech demonstration of new sy stem
conceptis)

Fi gure 10. Concept and Technol ogy Devel opnment Work

Content (From Defense Acquisition Desk Book Site,
DODI 5000. 2 Operation of the Defense Acquisition

System.

The next activity is the Systens Acquisition Activity,

which occurs across both the
Denonstrati on Phase and the
Phase. DoDlI 5000. 2,

System states that:

System Devel opnent and
Production and
Qperation of

Depl oynent
the Defense Acquisition

The purpose of the System Developnent and
Denonstration phase is to develop a system
reduce pr ogram risk, ensure oper at i onal
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supportability, design for producibility, ensure
affordability, ensure protection of Critical

Program | nformation, and denonstrate system
i ntegration, i nteroperability, and utility.

Di scovery and devel opnent are aided by the use of

si mul ati on- based acqui sition and t est and
evaluation and guided by a system acquisition
strategy and test and evaluation master plan
(TEMP). System nodeling, simulation, test, and
eval uation activities shall be integrated into an
efficient continuum planned and executed by a
test and evaluation integrated product team (T&E
| PT). (Defense Acquisition Desk Book Site, DODI

5000.2 Operation of the Defense Acquisition
System 4.7.3.2.1.1)

The System Devel opnent and Denonstration Phase is
divided into two system work efforts: Systens Integration

and Systens Denonstration (as seen bel ow).

System Development and Demonstration

Work Content
System System

Integration Demonstration
A Interim

VPrug ress
Review

System Integration System Detmon stration
® Complete development

® System Integration of subsysterms and
components #® Demonstrate engineering
® Reduction of integration rigk development models

Figure 11. System Devel opnment and Denonstrati on Wrk
Content (From Defense Acquisition Desk Book Site,
DODI 5000. 2 Operation of the Defense Acquisition

Systen).
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I n Syst ens | nt egration, t he program of fice
concentrates on the integration of subsystens and the
cut back of integration risk. In order to enter into Systens
Denonstrati on, t he pr ot ot ypes devel oped in System
I ntegration must be functioning in a relevant environnment.
During Systens Denonstration, the systens engineers and
contractors conplete devel opnent, denonstrate engineering
devel opnment nodels, and conduct conbi ned devel opnental and
operational testing. The program may exit this phase and
enter the Production and Deploynent activity only after
sufficient testing and a successful system denonstration in

its intended environment.

In the Production and Deploynent Phase, the program
office hopes to establish an operational capability that
was requested earlier through the MNS. This phase is also
further divided into two parts: LowRate Initial Production

and Ful |l -Rate Production and Depl oynent (as seen bel ow).

Production and Deployment
Work Content

Lowy-ILatc Initial Fullitatc Production
Froduction & Ueploviment

I'RFP Decision
' Review

Low-Rate Initial Production Full-Hate Production & Deplovment

« |OTEE, LFTAE 0f production- » Fuyrnite full rate piendoctinn
representative articles

« Exdabilisty il rocsn Lo g capckilily
+ Exgcute lowerae produdion

» Deploy system

Figure 12. Producti on and Depl oynent Work Cont ent
(From Defense Acquisition Desk Book Site, DODI 5000. 2
Operation of the Defense Acquisition Systemn
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In order for a program to start LowRate Initia
Production, the program nmnust obtain approval from the
M | estone Decision Authority (MDA) (discussed below). This

will ensure that the program office has conpleted a list of
requi renents such as an approved ORD, accept abl e
interoperability, sui tabl e oper at i onal supportability,

denonstration that the system is affordable throughout the
life cycle, adequate information assurance to include
informati on assurance detection and recovery, and up to
standard anti-tanmper provisions. During LowRate Initia

Production, not only is the system going through lowrate
production, but it also has a set of tests that it nust
pass, such as initial operational test and evaluation
(IOT&E) and live fire test and evaluation (LFT&E). It also
must be established whether the system is ready for full-
rate production (FRP). Once the system has been deened
operationally effective by the Operational Test and
Eval uation Force (OPTEVFOR) and ready for full-rate
production, it 1is then allowed to enter the Full-Rate
Production and Deploynment stage. In order to exit this
activity, the system nust have full operational capability

and the depl oynent nust be conpl ete.

Finally, the purpose of the last activity, entitled
Sustainnment, is to provide affordable support of the system
throughout its life cycle. This activity is called the
Operations and Support Phase and is also divided into two

parts: Sustai nnment and Di sposal (as seen bel ow).
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Operations and Support
Work Content

Sustainment

Disposal

al

\
/ \

Sustainment Disposal

« Operational support « Demilitarization
» Disposal

Fi gure 13. Operati ons and Support Wrk Content (From
Def ense Acqui sition Desk Book Site, DODI 5000. 2
Operation of the Defense Acquisition Systen

In the first part, the work effort is concentrated on
operational support and in the latter; it focuses on
disposal or demlitarization of the system For the
purposes of this thesis, the description of the 5000.2
nodel , which is the baseline for “traditional” acquisition,
is conplete.

C. CATEGORI ES OF ACQUI SI TI ON POLI CY

There are three different acquisition categories in
the “traditional” process of acquisition as explained by
the 5000 series docunents. The process which each program
foll ows depends on the specific acquisition category in
which it is placed. The different acquisition categories in
order from |argest/nost conplex to smallest/sinplest, are
Acquisition Category I, (ACAT I|), Acquisition Category II
(ACAT 11), and Acquisition Category 11l (ACAT I111). Each
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category has requirenents, which the program office nust
nmeet and obtain approval for before they proceed to the
next activity in the “traditional” process. In addition,
all acquisition progranms should have a MDA, of course, the
rank and position of the MDA varies according to ACAT.
Therefore, each program is mpped into one of three
categories, where they follow simlar regulations but at
varyi ng degrees of authority.

D. OBLI GATI ON AUTHORI TY

Finally, the way in which obligation authority is
al l ocated for each system devel opnent is directly linked to
the “traditional” process of acquisition as described by
the 5000 series publications. Right now the DoD uses a
system called The Planning, Programmng, and Budgeting
System (PPBS), whose purpose “is to provide the optiml mx
of forces, equipnent, and support, which can be achieved
within fiscal restraints.” (AFMC Financi al Managenent
Handbook, Updated Decenber 2001) The PPBS is a plan for
devel oping DoD s budget request, which is sent to the
president for approval and nade a part of the President’s
Budget that is sent to Congress. Wthin the PPBS:

the odd-nunbered calendar years are wused to

concentrate on the DoD planning process. During

the even-nunbered years, the Services fornulate

and submt their Program bjective Menorandum

(PO and BES (Budget Estimate Subm ssions) to

the OSD (O fice of the Secretary of Defense). The

PPBS is a continuous process with PPBS activities

from one year overlapping with PPBS activities

applicable to other years. (AFMC  Fi nanci al
Managenent Handbook, Updated Decenber 2001)
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Congress knows how much obligation authority the
program office desires for each system based on these
subnmi ssions, and then later decides how nuch they are
willing to appropriate for each program Congress knows the
desires of the program office since each service has stated
the amount of obligation authority needed and its purpose
in their POM and BES. This process is efficient for the
phased process described by the 5000 series docunents, but
for Evolutionary Acquisition followng a Spiral Devel opnent
this would not be effective since Program Managers do not
know the purpose of their obligation authority so far in

advance.

This acquisition policy has been foll owed since before
the Cold War. It is a phased process consisting of a series
of phases and control gates, which control the devel opnment
of a new program by balancing the risks, <costs, and
benefits of that system This process also follows
budgetary rules set up by the DOD s PPBS. This acquisition
policy, along with other budgetary and testing policies,
are considered outdated processes which need to be changed
so that <changes in today’'s technology can be nore
effectively tracked.
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V. EVOLUTI ONARY ACQUI SI TI ON FOLLOW NG A SPI RAL
DEVEL OPMENT

A. THE SPI RAL PROCESS DEFI NI TI ON

The goal of this chapter is to provide the reader with
a clear understanding of Evolutionary Acquisition follow ng
a Spiral Devel opnent.

As can be seen, the phased process described in the
Departnment of Defense 5000.2 directive draws system
devel opnment and acquisition out over a |long period of tine.
Unfortunately, developnents with this phased process m ght
not be ready for wuse until several vyears later. This is
di sadvantageous to the United States especially when
dealing with C4l systens since information technology is
changing so rapidly. Therefore, the DoD acquisition policy
needs to produce higher performance, with a nore rapid
depl oynent of the system The acquisition policy that has
been in use since before the Cold War needs to be changed.
Some major goals of this new process would be to | essen the
restrictiveness used in the policy by giving nore flexible
decision authority to the program nanager. (Evolution of
t he DOD Acquisition Process: In a Nutshell)

Most of these changes were enacted on OCctober 30,
2002, when Deputy Defense Secretary the Honorable Pau
Wl fowi tz signed guidance that gave relief from sone of the
current policies outlined in docunents such as: DOD
Directive 5000.1, "The Defense Acquisition Systeni; DOD
Instruction  5000. 2, "The QOperation  of t he Def ense
Acqui sition Systent; and DOD 5000. 2- R, " Mandat ory
Procedures for Major Defense Acquisition Prograns and Mj or
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Aut omated Information System Acquisition Prograns." Deputy
Def ense Secretary Wlfowitz wote that "the intent of the
guidance is to rapidly deliver affordable, sustainable
capability to the warfighter that neets the warfighter's
needs."” (Pl unmer, 2002) The Honorable M. VWl fowi tz
continued to say that this new policy would hopefully
create an environment in the acquisition community that
woul d encourage “efficiency, flexibility, creativity and
innovation.” The hope of this new directive was to give
program offices the freedomto streamine their prograns as
they saw fit. Yet, he still hoped that they would devel op
systens whose standards were just as high. (Plumrer, 2002)

The type of acquisition that the Honorable M.
Wl fowitz pronmoted is Evolutionary Acquisition following a
Spi ral Devel opnent. According to the Departnent of Defense:

Evolutionary acquisition is DoDs preferred
strategy for rapid acqui sition of mat ur e
technology for the user. An evol utionary
approach delivers capability in increnments,
recogni zi ng, up front, the need for future
capability inprovenents. The success of the

strategy depends on the consistent and continuous
definition of requirenments and the nmaturation of
technol ogies that lead to disciplined devel opnent
and production of systens that provide increasing
capability t owar ds a mat eri el concept.
(http://dod5000. dau. m | / Menb50002Cct 30. doc)

Evol utionary Acqui si tion foll ow ng a Spira
Devel opnent is conpletely different. It cannot be carried
out followwng the “traditional” acquisition process as

descri bed by the 5000 series docunents. It needs to follow
a spiral process, a process where:
..a desired capability is identified, but the end-

state requirenments are not known at program
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initiation. Those requirenents are refined
t hrough denonstration and risk managenent; there
is continuous user feedback; and each increnent
provi des the user the best possible capability.
The requirenents for future increnments depend on
feedback from users and technology maturation.
(http://dod5000. dau. m | / Menp50002Cct 30. doc)

This Evolutionary Acquisition followwing a Spiral
Devel opnent can be viewed below The figure tries to depict
that there is an initial desired capability but the end
product is not known. It further enphasizes that at the end
of each spiral user feedback is analyzed along with changes
in technology to produce new requirenents for the next
spiral. This process happens faster than the “traditional”
process as described by the 5000 series docunents and

produces a product to the fleet at the end of each spiral.

B ik i st

Figure 14. A Figure Depicting Evolutionary Acquisition
following a Spiral Devel opment (From
http://dod5000. dau. m | / Menp50002Cct 30. doc) .
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B. EVOLUTI ONARY ACQUI SI TI ON FOLLOW NG A SPI RAL PROCESS

A literature search of articles and doctrine on
Evol utionary Acquisition following a Spiral Devel opnent
such as DoD doctrine from nenos entitled Operation of the
Def ense Acquisition System and articles by Dr. Stuart
Starr, The Requirenents Process for the Acquisition of
Command and Control Syst ens: Needs, shortfalls, and
Chal I enges, and the article, Assessing Mlitary Infornmation
Systens, revealed CO. Wayne M Johnson, USAF (Ret) and Carl
O Johnson’ s breakdown  of Evol utionary  Acquisition
followng a Spiral Developnment in their article, The
Promse and Perils of Spiral Acquisition: A Practical
Approach to Evolutionary Acquisition, to be nost hel pful

and accur at e.

There are key facts of the Evolutionary Acquisition
following a Spiral Developnment that a program office nust
know and consider before adopting it into their program
One nust first realize that Evolutionary Acquisition
followwng a Spiral Developnent wll not work for al
prograns. In my opinion the “traditional” approach as
described by the 5000 series docunents would be better for
| arger/ nore conplex  prograns. There are specific
characteristics, which Evolutionary Acquisition follow ng a
Spiral Devel opnment is appropriate. For exanple, Johnson and

Johnson st ate:
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The intended spiral acquisition characteristics
are large proportion of commercial technology or

previously developed mlitary technol ogy; a
desire to shorten technology insertion Ilife
cycl es; schedul e ur gency; flexibility in

requirenents for later insertions and budgetary
uncertainty. (Johnson and Johnson, Sunmmer 2002,
p. 177)

Al so, unlike the phased approach explained earlier,
the program office using Evolutionary Acquisition follow ng
a Spiral Developnent wusually has an end goal but each
spi ral is not completely devel oped beforehand, and
therefore, not preplanned until the next spiral. This nmeans
that the program office can only determ ne what needs to be
acconplished in the next spiral by determ ning what was
finished effectively in the current spiral. Thus, the nain
goal of the Evolutionary Acquisition following a Spiral
Devel opnment is developing a series of smaller projects,
which in turn, are returned to the user nore rapidly.

Johnson and Johnson then break up the Evolutionary
Acquisition following a Spiral Devel opment into three main
conponents, which can be summarized wunder the titles
Requi renent s Definition, Acqui sition Strat egy, and
Enpl oynent Concept. These three conponents hel p define what
is needed for a spiral.

1. Requi renments Definition

For the Requirenents Definition conmponent of this new
approach, Johnson and Johnson state, “the user has to be
involved up front and wunderstand the desired end state
solution will not come with the first delivery.” (Johnson
and Johnson, Sunmer 2002, p. 178) Next, the program nust
have a way of doing business that includes the user in each
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increment of the spiral. This neans that the user nust help
determ ne at each spiral what the program needs and then
there nust be a process through which the program office
and the user both decide on what is essential for the next
spiral of the project. Thus, continuous conmunication,
trust, teammork and regularly held neetings are essential
for obtaining the correct requirenents and achieving
success within each spiral. The system requirenents are
stated in a docunent that resenbles an ORD from the
“traditional” 5000 series approach, but it is called a
Spiral Requirenments Docunent (SRD) instead. This docunent
lists the user’s essential requirenments for the system but
the users also have an understanding that the system mi ght
be less than perfect or 80% effective. The users “..wll
test it, field it, and use it knowing it does not neet all
their needs, but it does have operational utility.”
(Johnson and Johnson, Sunmer 2002, p. 179) Therefore, there
must be flexibility and bal ance between the users and the
program office to establish the requirenents. One can
already see the three main differences between the 5000
series approach. “First, in a [Evolutionary Acquisition
followng a] Spiral [Devel opnent] .the program devel oper
may make inprovenents that do not readily seem to support
the end goal.” (Johnson and Johnson, Summer 2002, p. 180,
the words Evolutionary Acquisition following a and
Devel opnent are not in the quote) Next, the Evolutionary
Acquisition followng a Spiral Devel opnent allows for the
devel oper to nore easily put |eading edge software into the

system Lastly, in Evolutionary Acquisition followng a
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Spiral Devel opnent, at the end of each spiral, the itemis
not considered to be conplete. Instead, another spiral wll

be used to produce an upgrade quickly.
2. Acqui sition Strategy

Next, the program office nust develop an Acquisition
Strategy, which is a framework for translating the
requirenments into actions. For this strategy, the program
of fice needs to devel op constant comuni cati on and teamwork
with the users, developers, Spiral Developnent |Integrated
Product Teans, and the Program Ofice. This includes
scheduled neetings of a Spiral Developnment |[Integrated
Product Team This team wll help the program office

provide insight to the user.

Flexibility like in the phased approach is also
inportant in the Acquisition Strategy. First, the program
manager must | ook for long-termflexibility in the project,
and nust realize that appropriations from Congress can
change, and therefore, nust be wlling to accept budget
cuts. A solution for budget cuts for Evol uti onary
Acquisition following a Spiral Developnment that cannot be
done in the phased approach would be to nove a requirenent
fromone spiral to the next. Another difference between the
phased approach and Evolutionary Acquisition following a
Spiral Developnent is that flexibility in testing nust also
exist. “The testing comunity cannot becone rigidly fixed
on an end requirement or a [Evolutionary Acquisition
following a] Spiral Developnent will not work.” (Johnson
and Johnson, Summer 2002, p. 181, the words Evol utionary
Acquisition followwing a are not in the quote) Therefore,

testing procedures need to be assessed so that wuser is
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still getting a safe product but with the understanding
that nore testing is needed before there will be an end
result. In Evolutionary Acquisition following a Spiral
Devel opnent, one nust also learn how to manage risk by not
allowing the burden of success to be based on too nuch
technology or capability in one spiral at a tine.
Therefore, Johnson and Johnson recommend breaking up the
devel opnent into smaller conpartnments. |In other words,
“keep the critical path sinple and singular.” (Johnson and
Johnson, Sunmer 2002, p. 181)

3. Enpl oyment Concept

The Enployment Concept conponent of Evolutionary
Acquisition followng a Spiral Devel opnment can be a little
nmore challenging than the approach described by the 5000
series docunents, but the output is produced nore quickly.
In this part of Evolutionary Acquisition follow ng a Spiral
Devel opnent, the user nust work directly with the program

office and testers to determne “...the priority list of
capabilities they would |like to see fielded. This gives the
program office a neans to nmake focused decisions.” (Johnson
and Johnson, Summer 2002, p. 183) This is nore challenging
in Evolutionary Acquisition followng a Spiral Devel opnent
because the Program office is continuously getting new user
requirenents and then making sure that the testers and
engi neers know and agree wth these requirenents. The
challenge is that these requirenments are constantly
changi ng as opposed to the phased approach were once the
requi rements are conposed they do not wusually change as

rapidly.
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The logistics team during Evolutionary Acquisition
following a Spiral Devel opnment nust be very skilled because
there are wusually multiple configurations of the system
fielded at the same tinme. The nultiple configurations of
the system are di sadvant ageous, but this happens today with
the 5000 series approach due to unplanned occurrences, and
in the spiral approach, the program office is doing upfront
planning for this logistics challenge by realizing that
with each spiral there is a different system produced.
Therefore, logistics representatives early on are prepared
for different configurations of the sane devel opnent neki ng

it easier for maintenance and training.

In concl usi on, t here are many advant ages to
Evol utionary Acquisition following a Spiral Devel opnent and
sone disadvantages. Sonme advantages over the traditional
form of acquisition are that capabilities are delivered
quicker to the warfighter, the program office can nanage
risk nmore efficiently, Evolutionary Acquisition following a
Spiral Developnent is nore receptive to user needs, and
technol ogy changes can be applied to the system nore
easi ly. Sone aspects to be cautious of when using
Evol uti onary Acquisition followng a Spiral Devel opnent for
their program are: Evolutionary Acquisition following a
Spiral Devel opnment coul d be | ooked at as an easy budget cut
by Congress due to its flexibility between spirals, test
teans nust realize that partial capability nust be | ooked
at initially, logistics teans nust be willing to support
mul tiple configurations that are fielded, the user nust
understand that they are not going to get their final
product in the first spiral but probably an 80% effective

system and they nust understand that their programw ||l be
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subject to false conparison. “... The question will be, ‘Wy
fund the new system that does not greatly perform over the
ol der systen?’” (Johnson and Johnson, Sumrer 2002, p. 186)
Even wth these drawbacks to Evolutionary Acquisition
following a Spiral Developnent, the benefits in the |ong

run are significant for many prograns.

Evol utionary Acqui si tion fol |l owi ng a Spi r al
Devel opnent is the acquisition policy of the future for
nost systens. It has many advant ages and somne

di sadvant ages. Overall there nmust be a strong relationship

wth users, contractors, the program officer, and testers
for this Evolutionary Acquisition followng a Spiral

Devel oprment to worKk.
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V. THE TES-N ACQUI SI TI ON PROCESS

This chapter further explains why the United States
needs to change its acquisition policy in order to provide
timely technology and intelligence to the warfighter. Next,
it expl ai ns t he JFN TES- N Evol uti onary Acqui sition
following a Spiral Developnment process. This chapter then
uses the breakdown of Evolutionary Acquisition following a
Spiral Devel opment in the Johnson and Johnson article as a
nodel for Evolutionary Acquisition following a Spira
Devel opnment and the DoD 5000 series docunments as a nodel
for the “traditional” acquisition policy. These nodels are
then conpared to reveal key points that highlight relative
di fferences between the two, and these differences serve as
a basis for characterizing the JFNTES-N acquisition
process.

A TI MELY | NTELLI GENCE AND SUCCESS | N WARFARE

Hi story has shown that tinely intelligence can lead to
inproved battlefield performance. In June 1941, in the
Battle of Mdway, the United States defeated the Japanese
in a battle that denonstrated how tinely intelligence
provided to the warfighter could change the outcone of a
battle. ADM Yamanoto |soroku’s command had maj or advant ages
in force structure, technology, training, experi ence,
norale, and inertia. Yet ADM Chester W N mtz, whose only
advantage was in tinely intelligence, was victorious over
t he Japanese. (Bl ackl edge, 2002, pp. 3-4)
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The United States Navy |earned from engagenents |ike
the Battle of Mdway that tinely intelligence was necessary
for success in the past. Now we are engaged in a new type
of warfare —Yar on Terrorism—where tinely intelligence is
even nore inportant. Fortunately, at the sanme tinme that the
War on Terrorism began, the Navy was in the process of
fielding a new system TES-N, which provided a great
capability for gat heri ng and di sseni nati ng this
intelligence. However, the only way to rapidly deploy this
system to support the war on terrorism was through an
Evol utionary Acquisition following a Spiral Devel opnent
B. THE STEPS THAT LED TO TES- N DEVELOPMENT

On Septenmber 11, 2001, hijackers of two commerci al
pl anes crashed theminto the twin towers of the Wrld Trade
Center in New York City, killing all passengers and |arge
nunmbers on the ground. Later a third conmercial plane was
crashed into the Pentagon, causing hundreds of deaths and
turmoil in our country’s center of mlitary |eadership. The
next crash of a passenger plane by terrorists occurred in
Pi tt sburgh, killing everyone onboar d.
(http://abcnews. go. coni secti ons/ us/ Dai |l yNews/ WIC_MAI N010911
.htm') Due to these attacks, Congress turned to the
mlitary to provide better intelligence for the United
States. The Navy responded that they were working on the
devel opnment of JFN/ TES-N, and Congress then urgently funded
devel opnent of the TES-N for rapid deploynent. According to
CAPT Al bert Thomas from NAVSEA | W5 6C:

After 9/11, Navy received energency supplemnental

funding (DERF) to rapidly deploy NFN capability

in the form of TES-N installations and JSIPS-N,

GCCS-M and communi cations upgrades. In parallel
W th executing t hese warti me oper at i onal
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depl oynents, the NFN Program office is devel opi ng

pl ans to conti nue spiral devel opnent and
acquisition of ..the TES-N (NFN Read Ahead for
N76)

Therefore, the Navy adopted an acquisition policy for
the TES-N, which is known as Evolutionary Acquisition
followi ng a Spiral Devel opnent.

C. THE TES-N EVOLUTI ONARY ACQUI SI TI ON SPI RAL DEVELOPMENT

PROCESS

The TES-N was devel oped due to an urgent and strong
need by the Navy for the intelligence capabilities
(descri bed above) which the TES-N could provide to the
warfighter. Therefore, the normal way of starting an
acquisition, with a MNS and an ORD, was not followed.
I nstead, there was direct approval from a Vice Admral to
start devel opnment of the TES-N (due partially to the fact
that the Arny had already developed their own TES).
(Thomas, Interview, 2002)

Initially the Arny had developed the TES-A wth
Evol uti onary Acquisition following a Spiral Devel opnent, so
the Navy joined the Arny Evolutionary Acquisition follow ng
a Spiral Developnment of TES, which led to the Joint
Commonal ity Board being forned. In order to fully
understand the notion of Evolutionary Acquisition follow ng
a Spiral Devel opnent that the TES took, one nust understand
what the JCB is and what its roles are for the TES system
As discussed in Chapter |1, the JCB was forned earlier by
the Arny to help organize the developnent of the TES
t hroughout all of the services. Mre specifically, the JCB
has a role of formng and nmaintaining the Integrated
Product Team (I PT) for the TES system devel opnment. Each |PT
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is co—managed by the governnent and a contractor, and each
| PT has a chief engineer that it nust answer to about its
part of the system There are teans for functions such as
security, SIANT, fielding, and many nore. Figure 3 shows
how the TES |PTs are structured. Each | PT  has
representatives from each service to nake sure that their

service’'s needs are being net with each spiral of the TES.

TES IPTs

CHIEF ENGINEER
SECURITY SOFTWARE BATTLEMGMT & TGTG
COMMS SIGINT INTEGRATED EQUIP
ILS NAT IMINT INTEGRATION & TEST
SIM & TRNG TACIMINT FIELDING
XINT & DATA SERVICES
Fi gure 15. Shows the Different IPTs in the TES-N

Program (From Lajoie, PowerPoint Slides, 2003).

This procedure provides checks and bal ances to assure
that each service's user needs are being net. (Lajoie,
I nterview, 2003).

The TES-N Evol utionary Acquisition followng a Spiral
Devel opnent process was done in an 80/ 20-Spiral Devel opnent
schedule. The figure below represents the 80/20-Spiral

Devel opnent process.
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80/20 Spiral Development

/\ 1999 /\ 2000 /\__2001 /\ 2002 A\2003

Build 6.0
80% 20% USER FEEDBACK  JCB BUILD PROCESS STATUS
Yoo ¥
WY EnGr USER SAILOR to ENGR PCR APPROX 1 YEAR RQMTS
PO PO JIATUWG IPT/RISK RQMTS IPT ASSESS
USER ENGR MTT SVC PO PRI/$ DESIGN
CFFC JEWG DEVELOP
FIELDING RPTS JAWG TEST
\ INSTIT TRNG \ JCCB\ UPGRADE '\ \‘
CMD VISITS
¥ 0OTMLPE FILTERY v . 4 v
| Common Software Configuration >

®-® B-g-@ -® O-@-QServgﬁgvlfgﬁ:'glseS

Feedback

... Maintaining A Common Baseline

Fi gure 16. This Figure Depicts the 80/20 Rel ati onship
of the TES-N Evol utionary Acquisition Follow ng a
Spiral Devel opnent Process. Entities Listed are
St akehol ders for Each Process in the 80/ 20
Rel ati onship. (From Lajoie, PowerPoint Slides, 2003).

The 80/ 20- Spi ral Devel opnent nmeans that in the
beginning of a spiral or for the first 80% of the spiral
the decision making is done with the engineers having a
| ead rol e about the devel opment or systens engineering part
of the process, with the users in nore of a reactor node
and the program office staying in the control node. In the
last 20 % of the spiral the user has nore to say and acts
in a nore leading role, while the engineers act in nore of
the reactor node, and the program office still behaves in
the control node. Wth this 80/20 relationship in mnd, the
Evol utionary Acquisition following a Spiral Devel opnent
goes through a series of steps, which happen in parallel
t hroughout the process. These steps are known as USER
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FEEDBACK, JCB, BU LD PROCESS, and STATUS. In the USER
FEEDBACK step, the program office and engineers receive
f eedback from users and actions such as the fleet, Mobile
training Teans (MIT), command visits, CFFC testing, the
DOTMLPF filter, and institutional training. Next the JCB
| ooks at the wuser requirenents and decides which user
requirements will be changed in the next spiral of the
system (the Navy representative on the JCB serves as an
advocate for fleet requirements). They evaluate such things
as risk, funding allotted, and recomendations from
different (IPT). Once a list has been nade, the BULD
PROCESS step lasts a nmaxinum of one year. In this step
engi neers design, develop, test, and upgrade the new TES
(and therefore TES-N) system In the |last activity, STATUS,
the program offices and | PT analyze what requirenents were
met and then distribute the new system The process then
starts all over again wth the user assessing the new
system and conming up with feedback to inprove it. Wth each
new run through these four activities, a new spiral 1is
formed in the developnent of the TES (and therefore the
TES-N) .

More specifically, the TES-N program office built the
basic system with a test software version 1.0 in early
1999. They never fielded version 1.0, but with their in-
house testing of it cane up wth a list of deficiencies.
They quickly corrected these deficiencies and within the
sane year developed and fielded version 2.0. The next
figure gives an idea of what new software was devel oped in
each TES-N spiral.
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Spiral Development Across The Services

A 1999 A 2000 A 2001 A 2002 A 2003
Build 20 __Build3.1 __ Build4.0 _ Build 5.0 Build 6.0

€ @ - @ @Mt

A" o JCA Joint STARS MTE

@ LAWS / NFCS GCCS-M Interfac
Fleet Comms Video Conv. Arch Upgrades A Source
NTDR PTM Ana\ygis
VRC-99 #3% Expanded Web
\ LST-5 \ \ o W/ Access
RTC
4 v \ C|assifi&\

Raindrop \/ Sensor '\/f
| Common Software Configuration >

Service Specific

Hardware /
Packaging
. .. Maintaining A Common Baseline
Figure 17. This Figure Shows \What Changes Were Added to

the Software in Each Spiral of the TES-N (From
Laj oi e, Power Point Slides, 2003).

D. VWHERE THE TES-N PROGRAM | S CURRENTLY AND WHAT |S THE
FUTURE OF THE PROGRAM

1. Current

Since the TES-N followed an Evolutionary Acquisition
following a Spiral Developnent form of acquisition, the
system currently has no Acquisition Category or Navy NDA,
per se. The NFN (now known as JFN) MNS which was signed on
13 Feb 02 recomended an ACAT |1l designation, but that has
not been officially adopted. But, the TES-N does get a
great deal of oversight from many nmasters, to include PEO
IW5, all three SYSCOMS (but primarily NAVSEA), the Virtual
Program O fice, and the OPNAV staff. (Burns, 2003) Below is
a nore conplete list of TES-N stakehol ders:
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PEO I W6 - JFN

PEO LSC - DDX

PEO SHI PS - CVN 77 DEVELOPMENT

PEO SUBMARI NES — FLORI DA, SSGN

NI VA - | MAGERY OVERSI GHT

AGENCY - CLASSI FI ED

JCS - TES-J

MDA - PROQJECT K/ DSP

JTAMDO - SWA OPERATI ONS/ ATTACK OPS

ESC, HANSCOM - | SRM

NAVAL RESERVES - LSS

MARCORSYSCOM — TEG, RTC

ASPO - TES

APL - JTAAC

PEO | EW&S - DCGS ARW

MOBSTR - PROGRAM OFFI CE

ETP - PROGRAM OFFI CE

DARPA - MIES/ AMSTE 11/ SI AP

JFCOM - JACKN FE ACTD

ONR - X, KU BAND PHASED ARRAY ANTENNA DEVELOPNMENT
SAP - PROGRAM OFFI CE

NAVAI R — HARRY BUFFALO, EA-6B, JSOW (AMSTE I1)
AFRL - TUT

FUTURE: COAST GUARD - DEEP WATER (Burns, 2003)

Next, another inportant document which is called the
TES ORD by the TES-N program office is currently the
ori gi nal Ar ny ORD  used with t he TES-A  system
Unfortunately, there is still not an approved TES-N ORD,
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but on the other hand, there is now a renewed nove to
produce a JFN ORD, which has been in devel opnent (and has
fallen in and out of favor) since last summer. (Burns,
2003) As for the TES-N position in the Evolutionary
Acquisition following a Spiral Devel opnent process, it
currently has a fielded, tested, and trained software
version 5.0.5. The program office has recently been working
on Build 5.2, which is essentially a “patch” that provides
the capability to test and denonstrate SHARP tactical
| magery capability in TES-N. Build 5.2 is only being
deployed to Fallon for testing. The next Version, 6.0, is

in the devel opnent/testing stage of the spiral devel opnent

process and wll be delivered this fall. Build 5.2
capability wll be incorporated into the 6.0 software.
(Burns, 2003)

2. Future

The JFN'TES-N will continue to be updated with new

software, and the Honorable M. Young' s recent guidance

states that the Navy wll converge its JFN architecture
onto a TES-N baseline. How that convergence wll take
shape is still to be determned, but one can possibly

foresee ideas such as JSIPS-N capabilities like Precision
Targeting Workstation (PTW and JSIPS-N Concentrator
Architecture (JCA) being integrated into TES-N (Burns,
2003)

E. EVOLUTI ONARY ACQUI SI TI ON FOLLOW NG A SPI RAL
DEVELOPMENT OR A TAILORED “TRADI Tl ONAL” PROCESS
(SIM LARI TI ES AND DI FFERENCES)

The JFN TES-N program used Evolutionary Acquisition
followng a Spiral Devel opnent as described by Johnson and

Johnson and a little of the “traditional” policy described
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in the 5000 series publications. In this thesis | have used
t he Johnson and Johnson nodel for Evolutionary Acquisition
followwng a Spiral Devel opnent and the 5000 series
docunents to describe the *“traditional” process to
enphasi ze key points such as the Requirenments Definition,
Acquisition Strategy, and test and evaluation procedure
that highlight relative differences between the tw as a

basis for characterizing the TES-N acqui sition process.

The first key point was that the JFN TES-N program was
devel oped with wurgency, and from a previously devel oped
mlitary technology. These two characteristics imediately
provide a fitting reason, as according to Chapter IV, to
consider executing Evolutionary Acquisition following a
Spiral Devel opnent. Additionally, in the TES-N program the
Program Manager CAPT Al bert Thonas, continuously gathers
feedback about user needs from operators and decision
makers using TES-N. But, the TES-N program office did not
initially produce a MS or ORD to get approved for

devel opment of their system (Thomas, Interview, 2003)

In conparing this to the Johnson and Johnson nodel,
sone of this activity occurs in what these authors call the
Requirements Definition phase of a program During, this
activity the user is involved up front and needs to be
continuously consulted for each spiral of the devel opnent.
Next in the Requirenments Definition phase, the program
office nust establish a SRD, but this did not happen in the
TES-N program The user’'s essential requirements for the
system are listed in the SRD, but the user also understands
that the systemw |l be less than 80% effective. The TES-N

program did not have an SRD, but consulted an old ORD from
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the Arnmy TES-A program They also, later in the program
devel opment, produced a MS that was simlar to the
“traditional” approach outlined in the 5000 series
docunments, but was not witten in the order that the
“traditional” approach follows. Below is an exanple of an
objective fromthe MNS of the JFNNTES-N program It states:
bj ectives. To generate targets by collecting and
collating detection data gleaned from a variety
of dispersed sensors and sources including sub-
surface, surface, air-breather or space-based,
fusing and transmtting that data to cognizant
commanders for threat evaluation, and engagenent
platforns for weapons assignnent in support of
the Joint Force Conmander’s objectives. This MS
docunents the need to convey relevant information
required by the warfighter t hr oughout t he

“Detect-Control - Engage” sequence. (M ssion Need
Statenent For Naval Fires Network (NFN) ACAT 111,

p. 2)

This MNS does reflect the 5000 series publications but
it was not done in the same sequence as the 5000 series
docunent s. Thi s MNS st at enent was pr oduced after
devel opnent and fielding of the system had taken place, not
before the system was approved for Concept Expl oration.

Next, the program office had an Acquisition Strategy
for putting the requirenments into action. In the TESN
program this was done through the JCB and the TES | PT. The
JCB and TES |PT provided constant communication for the
project. In visiting the program office, CAPT Thomas seened
busy, continuously finding new user requirenents and then
vetting out which ones could be solved and which ones woul d
be held to the next spiral. This gave ne the idea that he
understood that his program never had an end capability and

that it would always be changing to take advantage of
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changi ng technol ogy. According to Johnson and Johnson, in
the Acquisition Strategy for Evolutionary Acquisition
following a Spiral Devel opnent, the Program Manager
constantly |ooks for new user requirenents for the next
spiral and they understand that there is flexibility in
their program neaning there is no need to be rigidly fixed
on the end product. This was simlar to what happened with

the TES-N program

Next, the testing comunity in an Evolutionary
Acquisition followng a Spiral Devel opnent also cannot be
fixed on the end capability. The TES-N program did not
follow the “traditional” test and evaluation phase, due to
the fact that they had no ORD to be tested, and they still
wanted a fast developnent of the capability. (Lajoie,

Interview, 2003) Instead, testing was done in events such

as LOE and FBE For exanple, a TES-N prototype was
successfully denmonstrated in Fleet Battle Experinent-India
(FBE-1), an exercise event involving all four services
conducted in June 2001. Based wupon this successful

denonstrati on, COMIH RDFLT reconmended i mredi ate depl oynent
of JFN aboard USS JOHN C. STENNIS (CVN 74) and USS ABRAHAM
LINCOLN (CYN 72), wth COWAVAIRPAC citing JFN as a
"critical capability.” (Burns, 2003) CNO (N7) recomrended
i mredi ate acquisition and deploynent of JFNTinme Critical
Strike capability. In July 2001, the Assistant Secretary
of the Navy (Research, Developnent and Acquisition) (ASN
RDA) designated a Naval Fires Network/Tinme Critical Strike
Program Director to integrate and synchronize acquisition

and depl oynent activities across the Navy's Systens
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Commands. Currently there is no efficient testing procedure
on Evolutionary Acquisition following a Spiral Devel opnent,

but doctrine is being devel oped. (Burns, 2003)
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VI.  CONCLUSI ONS

This chapter provides conclusions and reconmmendations
on what can be inproved and what should be used in future
acqui sition prograns such as the TES-N.

Evol uti onary Acqui sition fol | owi ng a Spi r al
Devel opnent shown with the TES-N system is an acquisition
policy of the future. This thesis shows that Evolutionary
Acquisition followng a Spiral Devel opnent wth the
JFNNTES-N system is an acquisition policy that IS
appropriate for prograns of the same size and scope, but
| arger nore conplex progranms will not have as nuch success.
Thi s Evol uti onary Acqui sition fol |l ow ng a Spi r al
Devel opnent for small/low conplexity prograns provides
faster inplementation of the system involves the user
t hroughout the process, and allows each service to be up to
date with the changing effects of technology. Yet, despite
all these benefits, there is still some work that nust go
into other policies that affect Evolutionary Acquisition
following a Spiral Developnent. After a nore in-depth |ook
into the TES-N program one can see that future prograns
followng this type of acquisition policy will have issues
with areas such as budgetary submission, the role of
OPTEVFCOR in their prograns, policy, process, and training.
A OPI Nl ONS AND BENEFI TS

In interviewing nmany officers, | found that varying
opi nions have been forned regarding JFNTES-N in the Navy.
According to CAPT Paul Hill, SPAWAR 05 Deputy for JFN, the
JFN/ TES-N, system-of-systens, has shown that Evolutionary
Acquisition followng a Spiral Developnent wll provide
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tremendous inprovenents in technol ogical capabilities and
attributes, but it has also proved that it is way ahead of

its CONOPS. (HilIl, 2003) This means that the technology is
updated effectively but the support, | ogi stics, and
training policies cannot keep up with these new
capabilities. Listed below are attributes and capabilities
of TES-N received from the Program Ofice. Next, CAPT
Chri stopher Bott, Comrander Third Fleet, J2, stated that
the JFN TES-N concept of a single box capability, which
allows access in real time, is a good one. He further

states TES-N is nearly ready but still is lagging with
inter-system problenms between TES-N and GCCS-M in
addition, the graphics could be inproved. (Bott, 2003)
Furthernore, CDR Oivarez, a strike Commander aboard the
USS CORONADO, he commented that when he was aboard the USS
LI NCOLN, he found that not many operators knew how to use
the TES-N. In addition, operators and aviators needed to
understand each other’s requirenments for TES-N. (divarez,

2003)

B. LIST OF CAPABILITIES AND ATTRIBUTES THAT JFN TES-N
PROVI DED

Attri butes:
Conpetitive award
100% Gover nnment owned
Non- proprietary
Spi ral devel opnent
Configuration nanaged by a 4 Service JCCB
Common software baseline
Over 65% of content by other contractors

Common workstations for all Services
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Mul ti-INT architecture:
Sensor access, control and nmanagenent
Si tuati onal awareness
M ssi on planning and nonitoring
Expl oi tation
Conmuni cati ons and di ssem nation

Sof tware Architecture:
Open and Non-proprietary

| CDs and APlIs docunmented but controlled by
Gover nment

Comerci al standards conpl i ant
Over 115 COTS/ GOTS products integrated

|P based internal and external net wor k
i nterfaces

Scal abl e:

Hosted on a variety of platfornms across al
Servi ces; Vanni zed, shipboard, rack nounted,
transit case, and airborne

Software is issued in a configuration-
managed version across all Services.

Maj or upgrade typically once per year, mnnor
upgr ades as needed.

Service may chose not to purchase a
particular COTS |icense (capability not
fiel ded).

Joi nt ness:
Over 40 systens fielded and operating worl d-
wi de
OF supported by a TES variant from each
Servi ce
Supports National thru Unit |evel

Sharing, files, data, Intel daily
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Footprint TES supports other disadvantaged
nodes

Arny: TES Forward, TES Main, DTES

Navy: TES-N, RTC, RTC Lite

USMC. TEG RTC

Air Force: ISR M Host, ISR-M Renote (Burns
2003)

Even with these inpressive capabilities, the JFN TES-N
acquisition still encountered issues in other policies that
needed to be addressed. This includes policies in budgetary
subm ssions, test and evaluation, general policy and

process in the Navy, and training.
C. DRAVIBACKS: FUNDI NG, TEST AND EVALUATI ON, POLI CY,

PROCESS, AND TRAI NI NG

The TES-N, due to its acquisition policy of
Evol utionary Acquisition followng a Spiral Devel opnent,
did not wuse traditional nethods in funding, test and
eval uation, policy, process and training. In order to avoid
simlar problenms in Evolutionary Acquisition following a
Spiral Devel opnent for future prograns followng this new
acquisition policy, there nust be new procedures for test
and eval uation, budgetary subm ssions, policy, process, and
training in the Navy.

1. Fundi ng

a. Pr obl em

Traditionally, as according to the 5000 series
docunments and as described in Chapter 111, funding is
conducted according to the Planning, Programmng, and
Budgeting System (PPBS). The TES-N program could only
partially follow the guidelines of the PPBS because they
used the Arnmy’s funding docunments of the TES-A program The
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TES-N program office can realistically provide an estimate
of how nmuch noney they intend to spend over the next
several years and what they intend to use it for, but in
reality, due to the Evolutionary Acquisition followng a
Spiral Devel opnment, the program office only knows how nuch
funding they wll need in the future once the users’

feedback is obtained. User feedback is only received after
the new developnent is brought into the fleet; therefore
the time constraints for Evolutionary Acquisition follow ng
a Spiral Devel opment do not allow for a funding policy that
acts in accordance with the PPBS. Moreover, other prograns
like the TES-N mght not have prior prograns to base
funding on for the PPBS. In conclusion, since each spira

depends on the previous spiral there is no way a program
manager can produce a Program Cbjectives Menorandum (POW

for years in the future. (Lajoie and Thonmas Interviews,

2003)

b. Sol uti on

In nmy opinion there is not yet a clear and
definite answer to this problem A recommendation based
upon research for this thesis would be that Program
Managers of Evolutionary Acquisition followng a Spiral
Devel opnment need to work on explaining and teaching to the
budgetary subm ssion analysts how Evol utionary Acquisition
followng a Spiral Developnment works and that funding
requirements are obtained only once user feedback is
received. The Program Managers need to do this until the
budget ary subm ssion analysts buy into the unique funding
devel opnents of Evolutionary Acquisition followng a Spira

Devel opnent .
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2. Test and Eval uati on
a. Pr obl em

For each new devel opnent of a system there nust
be sone sort of test and evaluation to determne if the
system is ready for delivery to the fleet. In the 5000
series docunments, and as explained in Chapter 111, the
testing role is lead by OPTEVFOR. This process is usually a
very long and detailed process. Since the TESN was
developed in Evolutionary Acquisition followwing a Spiral
Devel opnent for quick fleet operational capability, it
bypassed the OPTEVFOR stage and went directly to the
certification stage for inplementation into the fleet.
Later in the TES-N devel opnment program Commander Fl eet
Forces Conmmand (CFFC) requested OPTEVFOR to test TES-N, but
OPTEVFOR was not sure what or how to test since there was
no new ORD produced and the Arny ORD had already been
tested. In conclusion, this part of the TES-N acquisition
needs to be revised for future systenms so OPTEVFOR can
clarify and then fulfill its role in testing a programthat
has Evol utionary Acqui sition foll owi ng a Spi r al
Devel opnent. (Lajoie, Interview, 2003)

b. Sol uti on

According to a contractor for JFN s resource
sponsor, N61, David Loneman, one cannot do away wth Test
and Evaluation (T&E) and the role of the testers (OPTEVFOR)
but the internal organization needs to be changed. If you
did anay with T& the fleet would not feel <confortable
usi ng the product devel oped. A solution to this m ght be
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hiring nore people so the process of test and evaluation is
faster to keep up wth technology but still 1is as

efficient. (Lonenman, 2003)

Due to the changing policies in acquisition, |
believe the role of OPTEVFOR and docunentation on
paraneters for testing should be changed, too. For exanple
with the JFNNTES-N, the Evolutionary Acquisition follow ng
a Spiral Devel opnent was done in an 80/ 20- Spiral
Devel opnent schedule. Usually OPTEVFOR tests conpliance
with the ORD but in Evolutionary Acquisition following a
Spiral Developnment no ORD requirenents will be initially
produced. In my opinion with this 80/20 relationship in
m nd, OPTEVFOR should be provided different levels of ORD
requirements to review. This would include initial testing,
mdterm testing and then a final testing when each
requirenent is nmet (the final testing mght not cone for
many spirals so they wwuld have to be patient). So
initially we would have nore of a 70/20/10 relationship
(Engi neers, Users, OPTEVFOR). OPTEVFOR needs to be invol ved
early in the project to nmake sure the project is safe,
while at the sane tinme not delaying the program for fl eet
use. Then at mdterm a 60/20/20 relationship (Engineers,
Users, OPTEVFOR) should be used in Evolutionary Acquisition
followng a Spiral Developnent. Finally when capability is
conplete then it would becone a 40/40/20 relationship. This
means OPTEVFOR is always in on the workings of the program
and does not have to wait to the end to test. According to
VADM (RET) Ted Parker, this kind of arrangenent for
OPTEVFOR | suggested above can work, and has worked in the

past. He al so conmented on ot her suggestions such as:
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Getting OPTEVFOR OIDs involved very early is
heal thy for any program and especially inportant
if one is not quite sure what the route is to the
final set of requirenents. If this is done, the
OIDs gain better wunderstanding of what the
devel opnental item really 1is, and can apply
better judgnent to issues that arise. In ny
experience, this permts a. much nore opportunity
for DT&E to produce data that is wuseful to
Operational Evaluation of the system  Sonetines,
it just requires a sinple change (that can be
suggested by the OID) to nmake a test that has no
operational content into one that has enough
operational content that the results can be
applied toward I OT&E. b. utilization of nore DT&E
data and better understanding of the system This
will wusually avoid the problem of dunb tests
bei ng conducted and paid for (saves noney and
time). c. better thinking by the PM because
he/ she will have an opportunity to understand the
needs of the OID and can get ready for them (do
better in OI&). (Parker, 2003)

In conclusion, OPTEVFOR and program offices that
use Evolutionary Acquisition followng a Spiral Devel opnent
need to work together to nake a test and evaluation policy
that will be efficient with this new form of acquisition.

3. Policy and Process
a. Pol i cy

(1) Problem Sone policies of the Navy need
to be changed. Policy was done differently for the JFN
TES-N form of acquisition. For exanple, there was constant
| eadership throughout this program The Navy nmade a
decision to | eave the Program Manager, CAPT Thomas, in the
sane position since 1996. In acquisition progranms such as
Evol utionary Acquisition followng a Spiral Devel opnent it
is critical to have the sanme |eadership since it takes a

long time to understand issues and nake changes to the
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program |f they had reassigned him the program would have
eventually collapsed or fell behind. (Thomas, |Interview,
2003)

(2) Sol uti on. According to CAPT Thomas,
the Program Manager for the JFNTES-N, the Departnent of
the Navy should change their officer <career path for
acquisition. For exanple, the pipeline would continue as
normal until X O level. At X O Ilevel, the board would
screen officers for acquisition billets. Then, if awarded
acquisition billets those officers would spend the next 15
years, plus, in acquisition. They would first act as Deputy
Program Managers so that they would get initial
understanding of the job. According to CAPT Thomas, it
takes tinme to wunderstand the Program Mnager concepts.
Next, the Navy would pronote a percentage of the Deputy
Program Managers to Program Managers. As Program Managers,
they would stay on that specific program until the project
was conplete or they were deened inconpetent. Also, by not
noving them until the project was finished, it would |et
the Program Manager’s workers know that he/she was not
goi ng anywhere, which would curtail “slow rolling” to wait
for change of |eadership. (Thomas, Interview, 2003)

Wthin this new policy, one needs to ensure
integrity in the system being worked on. An answer to this
would be to give a bonus to keep the Program Managers from
retiring and working for the contractor when they retire.
Next, there needs to be a structure to account for human
nature. Mst people in the acquisition business seemto be
very anbitious, aggressive, and very conpetent. But, when

there are | arge suns of noney involved, people can be
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corrupted. Therefore everyone involved in the project needs

to have a personal interest to be successful. (Thonas,
I nterview, 2003)
b. Process
(1) Problem This program al so reveals a

struggle that the Navy has in its process and a problem
t hat m ght hold back future progress in fielding
technol ogi cal support to this program This problem builds
back up for user buy ins and training. For exanple, since
Evol uti onary Acquisition following a Spiral Devel opnent has
been adopted it has created tension between three different
groups of people: OPTEVFOR and the developers, the
operators of the TES-N and the idea of having new system
ownership, and tensions between the different nmentalities
of the Pacific and Atlantic Fleets. In LCDR Matt Hopson's
opinion, the J2 Systens officer on USS CORONADO, the
capabilities of TES-N are there but there is a l|ack of
teammork and proficiency throughout the project. For
exanpl e, OPTEVFOR needs to work with the devel opers, and
t he devel opers need to work with OPTEVFOR to find a way to
efficiently test the Evolutionary Acquisition following a
Spiral Devel opnent process wthout taking four years, and
still keeping in mnd that the capability is not yet
finished. The Navy also needs to challenge its operators to
take ownership of the new system and work with each other
to nake sure it is producing the correct display of data.
Finally, there needs to be an alliance between the Pacific
and Atlantic Fleets to install this system in both fleets
at the sane tine. This system is supposed to provide
interoperability between all the services, but the Pacific
Fleet is the only one using it in the Navy. Thus, the Navy
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has noved away from this stovepipe philosophy wth
Evol utionary Acquisition following a Spiral Devel opnent and
it needs to do this also with its processing procedures.
(Hopson, 2003)

(2) Sol ution. One possi bl e sol ution
according to Destiny Burns from the program office,
involves creating greater fleet ownership of the system
through an institution of conbined formal school houses, on-
site training, and nore “"train-the-trainer" type of
activities, establishment of formal TES-NJFN billets and
transition of logistics activities from the contractor to
the fleet. (Burns, 2003) An exanple of a near term plan
related to these tasks is that during Fiscal Year 2003, the
JFN Program Ofice established a custonmer support strategy
to engage Fleet users in the assessnent/devel opnent of a
Performance Based Logistics (PBL) strategy in accordance
with ASN (RDA) Menorandum PBL Cui dance Docunent of 27 Jan
2003. Interim Defense Acquisition Guidebook of 30 Cct 2002
states that Program Managers shall establish 1ogistics
support concepts and refine concepts throughout program
devel opnent. JFN shall coordi nate program requirenents for
support across functional areas to mnimze redundant
contract deliverables and inconsistencies. A JFN Product
Support Plan is being developed for all fielded JFN
systens. The Product Support Plan includes nethods and
tools to track system perfornmance, such as designation of a
JFN System O ficer associated wth each fielded system to
enhance coordination and inplenmentation of formal and

informal reporting and feedback procedures such as:
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Sai | or -t o- Engi neer Website Access
Navy I ntegrated Call Center

Renmedy Dat abase (Burns, 2003)
Anot her key JFN Integrated Logistics Support
(ILS) strategy is the transition of depot support, sparing,
and naintenance support from contractor to governnent
(fleet) control and responsibility. (Burns, 2003)
4. Tr ai ni ng
a. Pr obl em

As everyone knows, technology can not be used if
no one knows how to use it. The TES-N training system has
caused a delay in the wuse of TES-N operationally.
Currently, the normal training schedule is constant
training on the system for ten days (65 hours). TES-N is
not typically used right away, so when the operators are
about to use it they are given a quick refresher course
Therefore, there is a huge gap between training and system
use, which causes proficiency to go drastically down.
(Hopson, 2003) This will be viewed from the results of a
survey | conducted on O06MAYO3 and O7MAYO3 given to the
operators and decision makers of the JFN TES-N aboard the
USS CORONADO

Table 1 presents results of a survey used to rate
the effectiveness of the JFNTES-N training. It displays
the nean score and range from |lowest to highest for each
guestion, wusing a seven-point scale. Participants were
asked to rate the nunber on the seven-point scale wth
whi ch they best agreed. The seven-point scale ranged from
1= Not at all Effective or Extrenely Difficult (depends on
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the question) to 7 = Extrenely Effective or Extrenely Easy
(depends on the question). Below is an exanmple of the

scal es used in the survey.

1 2 3 4 5 6 7

Not Somewhat Moder at el y Very Extrenel y
Very Extrenely Ef fective Ef fective Effective
Ef fective

1 2 3 4 5 6 7
Extrenel y Very Moder atel y Very Extrenely
Difficult Difficult Di fficult/Easy Easy Easy

The survey was administered to 11 operators and decision
makers of the JFNNTES-N, 11 conpleted surveys were returned

and anal yzed.

Survey Question Mean Range
1. |How effective was the training to operate |4 (2-5)
TES- N?

2. |How easy was it to learn to use the TES-N? (3.6 (2-6)

3. |How effective was the actual process that (4.7 (2-6)
was used (nmeani ng conbi ni ng al |
intelligence people to work together) to
i npl emrent t he new TES- N?

Tabl e 1. Results of Survey on Effectiveness of
JFN TES- N Trai ni ng.

The question that asked about the effectiveness
of the TES-N training received a nean rating of 4,
i ndi cati ng t hat it was noder at el y ef fective. Two
participants stated that the trainers/contractors were
better suited for tech support than operator training. They
explained that lots of training tine was wasted due to the

trainer’s lack of operator experience with the machine.
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Anot her participant stated that they had received only on-
the-job training, which was helpful, but wthout fornma
training and constant use the training was not effective.
Al so an operator explained that the training was good but
the UNI X environnent that JFN TES-N operated in was non-

famliar and sl owed the |earning curve for many operators.

The next question asked about how conplicated the
TES-N was to learn. The nmean rating for this item was 3.6,
indicating that it was nore than noderately difficult. One
participant stated that a reason TES-N was difficult to
| earn was because there were so many parts to JFN TES-N and
many operators and decision makers did not practice using
t hem everyday. Another operator comented that it needed to
be nore user-friendly since the system step/functions were
not intuitive and there were too many steps involved in
conpleting one task. In contrast, anot her oper at or
commented that it seenmed fairly user-friendly, especially
if you have a notivated instructor and get hands-on

trai ning, then anyone should be able to |l earn the system

The next question asked about the effectiveness
of the actual process that was used (meaning conbining al
intelligence people to work together) to inplenent the new
TES-N. The nean rating for this question was 4.7, which
indicates that is was greater than noderately effective.
One operator rated this itemas a 5 since the proximty of
all the intelligence sources and adaptation to the type of
intelligence flow allowed nor e timely f usi on of

intelligence. Another operator agreed and said the process
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was effective last sumer for the MIIlennium Challenge
Exercise. Another operator commented that better training

woul d hel p the process run even snoot her.

Wth these survey questions analyzed | conclude
that training of the TES-N needs to be inproved. It seens
that nost operators and decision nakers get on the job
training and not formal training of the JFNTES-N If
formal training is given then it is linmted. Furthernore,
hands-on experience with the systemis not occurring after
training is conpleted, therefore know edge is |ost.
Furthernore nost Navy personnel have been trained on
Wndows and not UN X, which causes problens since the
operating system of TES-N is UNX In addition, the
training system also could be easier to utilize, meaning
there are too many steps to conplete a task. Finally, the
TES-N process of conbining all intelligence people to work
together seens to work but would run snoother with nore
formal training and better doctrine.

b. Sol uti on

A solution to the training dilemma nmght be to
follow what the Arny initially did. The Arny did their
initial training a different way. They formed a TES
organi zation before they started the developnent of the
TES-A. This organi zation included experienced operators who
wer e hand pi cked. (Thomes, I nt ervi ew, 2003) Thi s
integration went a |lot snoother. Next, the Navy could have
sent nore people to the Arny training center to get nore
formal training instead of on-the-job training for the
JFNVTES-N. Finally, there should be a human factors

training person involved in the initial spiral devel opnent
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of the system so they can help ensure a good Human System
Interface and docunent how to operate the new system as it

i s being devel oped.

Thi s thesi s concl udes t hat Evol uti onary
Acquisition followng a Spiral Devel opnent shown with the
JFNTES-N system is an acquisition policy that IS
appropriate for progranms of the sanme size and scope, but
| arger nore conplex prograns will not have as nuch success.
Yet, in order for the JFNTES-N program and future prograns
usi ng Evol uti onary Acqui si tion fol | owi ng a Spi r al
Devel opment to succeed changes have to be nade in policies
such as budgetary subm ssions, test and eval uation, policy,

process, and training.
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