OPEN SYSTEMS JOINT TASK FORCE
CASE STUDY

of the U.S. Army’s
INTELLIGENCE AND ELECTRONIC
WARFARE
COMMON SENSOR (IEWCS)

15 November 1996

Open Systems Joint Task Force
2001 North Beauregard Street, Suite 800
Alexandria, Virginia 22311
(703) 578-6141
osjtf@acq.osd.mil




REPORT DOCUMENTATION PAGE Form Approved OMB No.
0704-0188

[Public reporting burder for this collection of information is estibated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing
and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burder to Department of Defense, Washington
Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of
law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (FROM - TO)
15-11-1996 XX-XX-1996 t0 XX-XX-1996

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Open Systems Joint Task Force Case Study of the U.S. Army's Intelligence and

Bb. GRANT NUMBER

Electronic Warfare Common Sensor (IEWCS)

I 5c. PROGRAM ELEMENT NUMBER
Unclassified

[6-AUTHOR(S) 5d. PROJECT NUMBER

Be. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME AND ADDRESS 8. PERFORMING ORGANIZATION REPORT
Open Systems Joint Task Force NUMBER

2001 N. Beauregard St., Suite 800

Alexandria, VA22311

9. SPONSORING/MONITORING AGENCY NAME AND ADDRESS 10. SPONSOR/MONITOR'S ACRONY M(S)
Open Systems Joint Task Force (OSJTF) 11. SPONSOR/MONITOR'S REPORT
1931 Jefferson Davis Highway NUMBER(S)

Crystal Mall 3, Suite 104
Arlington, VA22202

12. DISTRIBUTION/AVAILABILITY STATEMENT
APUBLIC RELEASE

[13 SUPPLEMENTARY NOTES

html

[T4-ABSTRACT
See Report.
15. SUBJECT TERMS
16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. 19. NAME OF RESPONSIBLE PERSON
OF ABSTRACT NUMBER |http://www.acq.osd.mil/osjtf/library/library_alpha.
Public Release OF PAGES|(blank)
70 Ifenster@dtic.mil
a. REPORT b. ABSTRACT |[c. THIS PAGE 19b. TELEPHONE NUMBER
Unclassified Unclassified Unclassified International Area Code
Area Code Telephone Number
703767-9007
DSN
427-9007

Standard Form 298 (Rev. 8-98)
Prescribed by ANS| Std Z39.18







OPEN SYSTEMS JOINT TASK FORCE

DISCLAIMER

Since the preparation of this case study, the user community has decided to modify their requirement relative
to the type of system that they fed they need. Consequently, the IEWCS program has been completely
restructured and will not go to production as originaly planned. The "new” effort nameis"Prophet” and is
amed at dectronic mapping of the battlefield. The prophet system consists of three components: Prophet
Ground, Prophet Air, and Prophet Control. These components will provide a comprehensive near-red-time
picture of eectronic emitters on the battlefield and provide the ability to detect, identify, locate, and
electronicaly attack sdected emitters. It should be noted that the lessons learned in the IEWCS rdlative to
Open Systems Architecture are dtill as valid today as they were yesterday.
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CHAPTER 1

EXECUTIVE SUMMARY

The open systems approach (OSA) is both a technical approach and a preferred business strategy
that allows DoD to field superior combat capability quicker and a a more affordable cost. The OSA defines
key interfaces usng commercidly supported specifications and sandards. The systems development flexibility
inherent in the OSA, and the more widespread availability of conforming commercid products, mitigates
potential problems associated with a defense dependent manufacturing base. An OSA-based weapons
system devel opment serves to reduce direct research and development (R& D) investments by facilitating
technology transfer of subsystems and components developed by others, as well as promote reuse of software
components, and thereby can significantly decrease the time required to field an improved operationd
capability. In addition, life-cycle costs, which are dominated by operations and support (O& S) codts, are
reduced by long lived, sandards-based architectures that facilitate upgrades by incrementa (evolutionary)
technology insertion, rather than by large-scale (revolutionary) system redesign. The OSA-based design
thereby serves to overcome systemn obsolescence and to maintain technologica currency in the face of
continuous improvements in available technology.

The Open Systems Joint Task Force (OS-JTF) has developed this Case Study of a recent weapons
systems devel opment that has successfully incorporated an OSA within its acquiSition processes so asto
provide afully analyzed and well-documented example of an actua OSA-based system implementation. This
study presents the U.S. Army’s Intelligence and Electronic Warfare Common Sensor (IEWCS) and its
application of an OSA-based technica architecture and systems procurement. This Case Study will detal
how this particular program achieved the above benefits of an OSA while mitigating potentid risks.

The IEWCS was devel oped to replace Six separate and unique sgnds intdlligence/dectronic warfare
(SIGINT/EW) legecy systems. Each of these legacy systems were technicdly limited in their ability to ded
with the frequency spectral coverage of newer threast emissions and with advanced forms of modulation, such
as spread spectrum. These legacy systems dso lacked any meaningful degree of interoperability among
themselves or with other Army battlefidd systems.  Furthermore, dthough each legacy system performed a
functionaly smilar SIGINT/EW mission, they had virtualy no commondity of hardware, firmware, or
software. Asaresult, each system required somewhat different operations and support personnd and
fadilities

To overcome these shortfdls, the Army’ s Program Executive Office (PEO) for Intelligence and
Electronic Warfare (IEW) identified severd generic criteria consdered essentid to the next generation IEW
system and mandatory for the IEWCS devel opment:

O |EW sysemslife-cycle costs must be lowered.
O |IEW sysemstechnica performance and flexibility must be improved.
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O Rapid insartion of new technology must be facilitated in order to exploit technica advancesin both
hardware and software.

© Vendor independence must be achieved while maximizing the number of potentia suppliers of IEW
systems, subsystems, and components.

The PEO IEW consdered five IEWCS acquigtion dternatives, but only one, utilizing an OSA-based
system design, proved feasible in terms of the available developmenta budget and the acceptable time
required to field an improved SIGINT/EW operationd capability. The selected IEWCS design employed
three highly flexible IEWCS subsystems incorporating common electronic modules and software. All
subsystems used an OSA -based design approach with conformance to Versa Module Eurocard (VME)
interconnection standards and the VMEDbus (IEEE 1014) data transfer technology standard.

Each of the three IEWCS subsystems has been integrated together within three different Army tactica
platforms to provide three highly diverse, but functionaly identica and interoperable, IEWWCS system
configurations to support the SIGINT/EW misson of Army heavy divisons, light divisons, and airborne
divisons. Thesethree IEWCS system configurations and their associated Army tacticd platformsare: the
Ground-Based Common Sensor-Heavy (GBCS-H) carried within a standard tracked tactical vehicle, the
GBCS-Light (GBCS-L) carried within astandard light tactical truck, and the Advanced QUICKFIX (AQF)
carried on a standard Blackhawk helicopter.

The use of an OSA alowed PEO IEW to achieve each of the desired IEWCS devel opment gods.
Moreover, the use of an OSA-based implementation alowed PEO IEW to achieve necessary technica
performance and manpower/supportability improvement, development schedule acceleration, and substantial
cost avoidance over each phase of the IEWCS life cycle:

© Each IEWCS configuration, regardless of platform, can perform dl of the pecified SIGINT/EW
missons. Each IEWCS configuration has demondirated vastly superior technica and operationa
performance cgpabilities toward fulfilling these missions. All configurations use platform vehicles that
are dso utilized by other battlefield systems, and thus may be deployed and supported using normal
unit operational personnel and procedures, thereby saving O& S costs. Compared to its predecessor
systems, for an armored/mechanized divison, the IEWCS requires 46 percent fewer operators, 65
percent fewer vehicles, and 60 percent less airlift, a Sgnificant improvement in manpower and
supportability requirements.

© ThelEWCS development has demongtrated a significant schedule reduction, permitting establishment
of anew SIGINT/EW operationa capability in amuch shorter period of time. The research and
development (R& D) time was reduced by 64 percent (requiring atota of 36 monthsincluding an 18
months schedule dippage due to additiond time required to initiate the OSA process), while the
engineering and manufacturing development (E&MD) time was reduced by an average of
gpproximately 29 percent (atota of 72 months on average), reldive to the typicd Army program
acquidtion cydetime.
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© ThelEWCS acquistion has provided a substantial cost avoidance over each phase of its system life
cycle. Given an estimated total R& D and production costs of gpproximately $845 million, the
estimated cost avoidance for these two life-cycle phases doneis gpproximately $567 million. When
combined with an estimated cost avoidance for the O& S phase of gpproximately $436 million, the
OSA-based IEWCS acquisition represents a cost avoidance to the Army of over $1 hillion.

The IEWCS acquisition dso illustrates the consderable potentia offered by an OSA-based
development to provide opportunities for technology insertion into other system devel opments across
application domains and Service boundaries. Current intra- and inter-Service transfer of IEWCS subsystems
and component technology includes the Airborne Reconnaissance Low and Guard Raill Common Sensor
sysemsin the Army, various airborne systems in the Air Force and the Navy, the SSN-21 Seawolf
submarine, Specia Operations Forces, and the National Security Agency.

The most notable example of IEWCS technology transfer isto the U.S. Marine Corps (USMC) in an
electronics suite upgrade to their Mobile Electronic Warfare Support System (MEWSS), known as the
MEWSS Product Improvement Program (MEWSS-PIP). This upgrade utilizes dl three IEWCS subsystems
configured in astandard Light Armored Vehicle, to become in essence afourth IEWCS platform
configuration. The direct use of OSA-based IEWCS technology in the MEWSS-PIP acquisition has
provided the USMC a cost avoidance of gpproximately $149 million to $481 million, depending on the
specific cost avoidance basdline assumptions used. Additional cost avoidance benefits are expected to accrue
to the Government as IEWCS technology is utilized within other Army and DoD systems devel opment
programs.

It isthe intent of this Case Study that the Army’ s experience in successfully achieving an OSA-based
systems acquisition can serve to provide hel pful ingghts and lessons learned concerning this process. Chapter
2 provides a background to this sudy. The development of the IEWCS acquisition strategy is presented in
Chapter 3, with OSA-based IEWCS implementation specifics detailed in Chapter 4. The results achieved by
PEO IEW through the use of an OSA are described in Chapter 5. The results achieved by transfer of
IEWCS to other systems and Services, including a significant cost avoidance by the USMC in ther MEWSS-
PIP development, are presented in Chapter 6. A number of important technical and management lessons
learned and their implications for an OSA are discussed in Chapter 7. A summary of the Case Study results
and important conclusions that may be drawn from the IEWCS experience are presented in Chapter 8. The
Case Study aso includes severa gppendices providing afurther description of the applicability of the OSA to
wegpons system design, a detailed IEWCS life-cycle cost analysis, points of contact for further informetion, a
list of references, and alist of acronyms.
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CHAPTER 2

INTRODUCTION

Purpose of this Case Study

An open systems gpproach (OSA) to DoD wegpons systems acquistion servesto facilitate the use of
widdly accepted, standards-based products, which are available from multiple sources. It is envisioned that an
OSA-based systems design and acquisition can have profound effects on reducing the life-cycle costs of a
system as well as on improving the overal system performance through incorporating the products available
from the commerciad marketplace wherever gppropriate. The Open Systems Joint Task Force (OS-JTF) was
chartered within the Office of the Secretary of Defense to establish an OSA as the foundation for al DoD
wegpons systems acquidtions. The OS-JTF has identified severd recent wegpons systems devel opments that
have successfully incorporated an OSA within their acquisition processes. One such system was sdlected to
be the focus of a case study so asto provide afully anayzed and well-documented example of an actua
OSA-based system acquisition. It isintended that this case sudy serve to promote knowledge about the
issues and practices of an OSA acquisition methodology based on actua experience.

The following case study congders the Army’ s Intdlligence and Electronic Warfare Common Sensor
(IEWCYS) system and its successful gpplication of an OSA within its technical design and procurement
processes. It isintended that this IEWCS case Sudy provide detailed ingghts into the management of a
successful OSA-based wegpons systems acquisition and lessons learned concerning the necessary OSA tools
and techniques needed by Program Managers (PMs), Program Executive Officers (PEOs), and other DoD
systems acquisition decisonmakers. It isfurther intended that this case sudy serve as an OSA guide for use
in

© Providing ahighly rdevant example of an OSA-based wegpons systems acquisition of vauein sdf-
study and for use in executive and systems engineering courses and seminars.

O Esablishing lessons learned and associated technica and managerid trade-off issues through review
and andlysis of an actud OSA-based system implementation.

© Deveoping amode of the OSA process to assess potentia benefits and cost avoidance in application
to other weapons systems acquisitions.

Overview of the Open Systems Approach

The OSA is an integrated technica and business strategy that defines key interfaces for a system (or
equipment) being developed. Interfaces generdly are best defined by formal consensus (adopted by
recognized industry standard bodies) specifications and standards. In addition, if the architecture is defined by
specifications and standards used in the private sector, the DoD can be one of many customers and leverage
the benefits of the commercid marketplace, taking advantage of the competitive pressures which motivate
commercial companies to reduce prices and introduce new products developed with internal resources.
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Asaresult, the OSA can permit wegpon systems PMs to have access to dternate sources for key
subsystems and components. In principle, DoD investment early in an OSA-based system’ s life-cycle can be
reduced since a least some of the required subsystems or components are likely to be available, or are being
developed without direct DoD investment. Production sources can be competitively sdlected from multiple
potential vendors. The system design flexihbility inherent in the OSA, and the more widespread availability of
conforming commercia products, mitigates potentia problems associated with a defense-dependent
manufacturing base. Also, direct R& D investments toward product improvements can be reduced by
technology transfer of subsystems and components developed by other DoD or Government programs. In
addition, life-cycle cogts are reduced by along-lived, standards-based architecture that facilitates upgrades by
incrementd technology insertion, rather than by large-scae system redesign. The OSA-based design thereby
serves to overcome system obsolescence and to maintain technological currency in the face of continuous
improvements in available technology.

An effective open system (OS) architecture will rely on physica modularity and functiond partitioning
of both hardware and software. Physicd modularity and functiond partitioning should be aligned to facilitate
the replacement of specific subsystems and components without impacting others. The subsystems and
components described by the system design should be consistent with the system repairable level.
Subsystems and components below the repairable level will normaly not be under government configuration
control; therefore, repairs below that leve, if required, will be performed by the supplier. If the hardware and
software are effectively partitioned, it may be possible to replace processing hardware with new technology
without modifying gpplications software, while gpplication software can be modified without necessitating
hardware changes. Findly, dthough the most common emphasis of the OSA is on dectronic systems, the
OSA iswiddy applicable across other, non-€lectronic subsystems and components, from fasteners and
batteries to jet engines. A more detailed overview of the OSA applied to wegpons systems design is provided
in Appendix A.1.

Background to the Army’s IEW Systems Acquisition

Throughout the 1970-1980 timeframe, the Army’ s Intelligence and Electronic Warfare (IEW)
capabilities to meet the battlefidd commander’ s needs were supported by combinations of Sx separate and
unique sgnasintelligence/eectronic warfare (SIGINT/EW) systems. Portions of each system aso supported
various dectronic inteligence (ELINT) and communications intelligence (COMINT) missons across the
battlefield. These sysems and their specific functionditieswere:

© TEAMPACK (AN/MSQ-103)—Caollect and report ELINT data (ground-based).

© TEAMMATE (AN/TRQ-32)—Callect and report COMINT data (ground-based).

© TRAILBLAZER (AN/TSQ-114)—Coallect and report COMINT data (ground-based).

O TRAFFICIAM (AL/TLQ-17A)—Jam/dece velharass communications links (ground-based).

(5]

TACIAM (AN/MLQ-34)—Jam/deceive/harass communications links (ground-based).
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O QUICKFIX (AN/ALQ-151)—Callect and report COMINT data, aswell asjam, deceive, and
harass communications links (helicopter-based).

These Six sysems asfidded in atypica Army Communications, Electronic Warfare, and Intelligence
(CEWI) battdion in the late-1980's, dong with their support vehicles, areillustrated in Figure 2.1.
Throughout the 1980's, multiple and substantia product improvements were made to each of these systemsin
an attempt to maintain pace with the rapidly changing threet environment within which the CEWI bettaions
must operate. Each of these Six systems continued to be developed and produced by separate program
offices with little if any commondity among the condtituent subsystems and components of each sysem. This
lack of commonadlity resulted in IEW systems which performed the same type of mission that could not
interoperate; lacked commondity of misson hardware and software; did not use common data bases and
thereby could not exchange mission data between different systems to achieve cross-cueing; and,
methodologies for operationd sustanment or proficiency training for operator and maintenance personnel
varied widdy from unit to unit and from system to system.

85 Operstors
3d VYehicles
3 Aircraft

ANSALGHIE!  ANILE-34 ANTLETA AMNTRGAZ AM/MSE10I AMITSG-114 (8% AT Aincrai
QUICKFIX TACIAM TRAFFICJAMNM TEAMMATE TEAMPACK TRAILELAZER

Figure 2.1. Typical Army CEWI Battalion as Fielded in 1987

Moreover, substantive changes in the threat frequency and modulation characterigtics (e.g., use of
spread spectrum technology), aswell asintrinsic problems due to an increasing need for interoperability
among the six systems, provided fundamenta limitations to the continued effectiveness
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of the extant CEWI battalions within the emerging eectronic battlefield. A military intelligence RELOOK
study of this period offered the following generd assessment:

“The IEW community lacks versatility and balance, has inadequate processing
and communications capabilities, lacks deployability, uses outdated technology,
and lacks precision targeting capabilities.”

At the same time, the Army’s PEO for IEW systems was faced with a mandate to decrease the
manpower requirements for the fidlded IEW systems as well as to downsize the IEW PM organizations, while
the funding levels for IEW systems modernization were being sgnificantly decreased. These severd
concurrent chalenges clearly indicated that a*“business as usud” approach to the development of the next
generdion of IEW systems was no longer possible, and that a system development paradigm shift of the most
basic nature was required.

IEWCS and the Open Systems Approach

Such a paradigm shift did occur within the Army IEW systems community over the 1987-1992
timeframe. This shift was mativated by the increasing redization within the PEO IEW organization thet a
totally different developmenta approach to the next generation of IEW systemswas required. A strong
impetus for Sgnificant change in IEW systems acquisition was aso fostered by the vision and leedership of the
then PEO IEW, Mgor Generd (then Colond) William H. Campbdl. It became PEO IEW’svison that a
totaly new next generation system design and acquisition solution had to be found which would not be based
on those rapidly obsolescent technol ogies employed in the development of the Six predecessor Army
SIGINT/EW systems.

In addition, it became increasingly clear that the next generation systems could no longer be based on
disparate and non-interoperable hardware and software technology. It was noted that commercia electronics
equipments were becoming increasingly capable in addressing many of the Army’ s requirements. Such
equipments, based on commercialy-developed technicd standards, were becoming available off-the-shelf to
provide a viable solution to meet the Army’s need for technicaly capable configurations of common
components that readily supported insertion of newer technology as it became available.

The basis for this solution was a0 reinforced by the emerging adoption of a horizonta technology
integration (HT1) system design methodology within Army systems and avariety of acquigition reform
initiatives across dl of DoD, especidly in the preferred use of commercidly-developed equipments within
military sysems wherever possible. The sdlection of asingle IEWCS system solution to replace al six
predecessor systems was perhaps motivated even stronger by the redlization that the many common technica
functiondities of the legacy systems could share a set of common modules that could be packaged to meet the
specific platform and misson needs of the CEWI battaion. In addition, these common modules could be
based on standard, commercialy-available components with an evolutionary growth path or upgrade potentia
far beyond that previoudy available to the IEW system designer.

The generdized use of common modules for the IEWCS system was enabled by adapting an OSA-
based system design philosophy. This gpproach permitted an overdl evolutionary rather than revolutionary
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solution to the next-generation IEW system design.  This gpproach aso served to facilitate use of commercid
design standards and protocols that could permit rapid insertion of the most recent technology into the basdline
IEWCS architecture. In addition, this OSA-based system design philosophy would facilitate maximum
commonality of IEWCS components within the supported forces (rather than create unique vehicle and
command, control, and communications structures) through commondity/standardization at the lowest possible
level and maximum re-use of al hardware and software components. It was this OSA-based design
philosophy that was the foundation to the IEWCS development and permitted the successful fielding of anew
generation IEW system that could rapidly adapt to changing technica threats and counter-threat responses so
asto provide a never before possble e ectronic warfighting capability.

The following sections of this IEWCS Case Study examine the severd technicd and management
agpects of the IEWCS acquisition as well as the results achieved by application of an OSA to this specific
acquistion. A number of technica and management lessons learned are aso provided which are mostly of a
ubiquitous nature and should generdly apply across the board within most OSA-based wegpons systems
acquisition scenarios.
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CHAPTER 3

DEVELOPMENT OF AN IEWCS ACQUISITION STRATEGY

Background

The developmental focus for each of the six predecessor tactica SIGINT/EW systems to the IEWCS
was the exploitation and engagement of classicd EASTBLOCK forces. Within the fast-paced and changing
geopolitical environment of the 1980's, most notably the dissolution of the EASTBLOCK threst, the Army
recognized argpidly gpproaching worldwide shortfdl in IEW capability to meet these changing threats.
Specificaly, each of the Six legacy systems was becoming functionaly obsolete within the context of an
increasingly complex dectronic battlefield made possble by sgnificant advances in communications technology
readily available to anew generation of potentid hogtile forces. Each of the legacy systems were limited in
coverage of the frequency spectrd range of newer threat emissons aswdl asin the ability to ded with more
advanced forms of modulation, such as spread spectrum. These systems could not detect, process, locate,
nor jam newer emitters that used newer frequency ranges, sgna modulations, and data formats.

In addition, the military intelligence community was becoming increasingly concerned with the
emergence of amore sophisticated threet capability based on advanced communications technology available
off-the-shelf from the commercid marketplace (such as digita cdlular telephony) where a new generation of
commercialy-developed communications products would be available every 12-36 months. When
encountered in the eectronic battlefied, each generation of products would require an increasingly robust and
flexible SIGINT/EW capability counterforce. To properly address this threat required an IEW system
cgpability sgnificantly beyond that available from sraightforward extenson any exising Army |EW technicd
architecture and operationa configuration.

The sx legacy systems dso mostly lacked any meaningful degree of interoperability among themselves
or with other Army battlefidd sysems. Such alack of interoperability was a critical deficiency with respect to
the emerging SIGINT/EW mission requiring time-sengitive interaction. Furthermore, although each was
computer-based and performing afunctiondly amilar SIGINT/EW mission, they had virtualy no commondity
of hardware, firmware, or software. Each required different operator and maintenance personnd training. In
addition, arevised Nationd Military Strategy, reduced resources for new systems acquistions, and a declining
operationa force structure dl served to accentuate emerging shortfalsin the Army’ s IEW capabilities.

IEWCS Acquisition Goals

The Army’s PEO IEW met these shortfals by developing a series of highly flexible sysem
configurations to provide a set of highly diverse, but functiondly identical and interoperable, IEW system
modulesto Army light divisons, heavy divisons, and airborne divisons. In addition, the IEWCS system
design god was to achieve the highest possible levels of commondity and increased
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supportability across units, substantially expanded SIGINT/EW warfighting cagpability, and improved technica
performance. Two principa IEWCS acquisition goas emerged:

© Lower overdl IEW sysemslife-cycle cods.
© Improved IEW systemstechnica performance, platform mohility, and operationd flexibility.

A number of secondary IEWCS acquisition goals were also desired. These included the ability to
rapidly insert new technology to exploit technology advances in both hardware and software, vendor
independence, and the maintaining of the maximum number of sources of supply of IEWCS subsystems and
components. It was bdieved that these god's would provide required flexibility in both technica capability and
operationa utilization necessary to meet future SIGINT/EW threats. A lowering of system acquisition
management costs through consolidation of the Six legacy program offices into asingle IEWCS program office
was aso ahighly desirable acquisition god.

An IEWCS Systems Vision

The overarching vison for IEWCS was to provide a superior SIGINT/EW misson capability within a
common system that could be deployed on light, heavy, and airborne platforms. This common system would
be more robust, deployable, supportable, and cost-effective through use of subsystems and components that
are standardized, commercidized, interoperable, and interchangesble.

An IEWCS systems vision was established by PEO IEW as a performance-based IEW systems
requirement. Thisvison provided abasis for a complete replacement of the existing IEW system acquigtion
methodology that utilized revolutionary improvement with each new generation of capakility, each of which
took ten years or more to develop and field. No longer could the Army’s IEW community continually
develop new, individua, and typicaly non-sandard systems that were often obsolete before they could be
fidlded. Instead, a completely new IEW system acquisition strategy was to be followed. This new Strategy
would utilize evolutionary improvement of areadily modifiable system capahiility through rgpid insertion of new
common module technology into an evolveable basdine IEWCS architecture. The basic dements of this
Strategy were to:

© Sgnificantly improve the Army’ s ability to rgpidly and accurately identify, locate, report, and/or
jam technologicaly sophisticated targets.

© Consolidate communications intelligence and eectronic intelligence mission requirements and
functions across platforms.

© Support heavy, light, and airborne forces with common equipment and capabilities usng organic
platforms.

© Reduce personnd required for operation and maintenance.

)

Reduce personnel sKill levels required.
© Incorporate an OSA to facilitate technologica change.

12
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An Open Systems Approach for IEWCS

The innovative design ingght that permitted redization of the IEWCS system vison wasthe
recognition that it was feasible to employ commercidly-available common modules within an industry
sandards-based implementation framework. This recognition emerged from within both the government IEW
technical/management and vendor community, and was encouraged by concurrent acquisition reform initiatives
within both the Army and DoD. This recognition, and the emerging technica capabilities of commercialy-
available common modules, supported the decision to proceed with the selected IEWCS design philosophy.

An OSA sarved to enable this design philosophy and permitted a subsystem and component
commonadlity/standardization at the lowest repairable level. This OSA-based design philosophy was gpplied
to the IEWCS technicd, operationd, and systems architectures. Simply put:

© ThelEWCS Technical Architecture provides the sandards profile and the interface specifications,
specifying aminimd set of rules governing the arrangements, interaction, and interdependence of the
various system parts or eements whose purpose is to ensure that a conformant system satisfies a
specified set of technica requirements.

© ThelEWCS Operational Architecture implements the SIGINT/EW mission operationa concepts
and functiondlities, specifying required tasks/activities, operationd elements, connectivities, and
information/deta flows.

© The [EWCS Systems Architecture describes the parts of the IEW system and the technical
characteristics of each part, specifying each system, subsystem, and interconnection providing for or
supporting the SIGINT/EW warfighting misson.

It was envisoned that this OSA-based IEWCS system design approach would make possible a highly
adaptable SIGINT/EW operationd capability, resilient enough to integrate commercid technology and
ubsystem/component upgrades a minima cogt, while sustaining maximum functiona performance throughout
the life of the system. The OSA-based design philasophy would thereby serve to cost-effectively meet dl of
the principal and secondary IEWCS acquistion gods.

Incorporation of an Evolutionary Systems Acquisition Strategy

Previous IEW system designs were generaly “custom” acquisitions from asingle system integrator,
initidly competitively sdected, but thereafter locking the Government cdlient into the incumbent vendor due to
the typical use of proprietary hardware and software that was usualy not elsawhere available. In the 1989—
1992 timeframe, the PEO |EW conducted a series of studies performed by the Jet Propulsion Laboratory and
others to examine the feasibility of utilizing commercid standards and components rather than using military
specifications and program-unique components. It was concluded that an evolutionary IEW systems
acquisition strategy based on commercidly-available common modules and commercid design standards was
not only feasible but mandatory to achieve overdl acquisition goas.
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The selected IEWCS system design approach extended the PEO IEW common module conceptual
basdline to incorporate current state-of-the-art hardware and software technol ogies as were being devel oped
within the military research and development organizations as well as advances in industrid computer design,
software, and system design techniques. The evolutionary design approach also incorporated the
commercialy-developed Open Systems Interconnect (OSl) protocols and interfaces (e.g., use of the Versa
Module Eurocard (VME) interconnection standard) to permit maximum utilization of current and future
hardware and software component availabilities

The IEWCS evolutionary systems acquisition strategy served to:

© Incorporate individua subsystems and components at the lowest possible common level that
are interchangeable and interoperable, and that can be utilized in any future IEWCS system.
Compared to the relaive inflexibility of each of the Six predecessor systems, the IEWCS
subsystems and components would be adaptable to most capably meet new and emerging
thrests.

© Ensure an OSA-based design of each IEW system platform to accept common operator
workstations, communications, and other periphera devices with a host common bus as the
backbone of the platform. Using a commercid-standard common bus/backbone combined
with commercid OSl protocols would afford a bigger segment of industry the opportunity to
develop new sensors and other IEW system components that can easily and economically be
added to each platform. Moreover, the software developed for use within each IEWCS
subsystemn could be reused as new module technology wasinserted. In contrast, the
subsystems and components within each of the predecessor systems were generdly vendor-
unique and required significant development to incorporate any new eement of hardware and
software.

© Promulgate the potentid for integration of new and existing subsystems and componentsinto a
hogt syster known and understood by al industry vendors. With ajudicious sdlection of a
growing commercid standards-based technology, the quantity of vendors who can potentialy
offer improvements and new sensor capability would aso tend to increase. Theintroduction
of new vendor-proposed off-the-shelf products that work in accordance with these
requirements would be enhanced and tend to reduce custom design approaches, thereby
serving to reduce the costs and risks of modifications and production schedule achievement.

In contragt, the modification of either hardware or software components within each of the Six
predecessor systems would typically incur substantial development costs and schedule risks.

An essential element of such an evolutionary acquisition strategy are the procedures and processes
used in selection of the basdine commercia technica standards to which al system components and
subsystems must conform. Over the period 1987—1991, the Army’s PEO IEW conducted a number of
studies and surveys of both contemporary commercid and military practice in order to identify what technica
standards and standard module products would best meet IEWCS program needs. The selection was guided
by adeveloping awareness of what commercia standards and products were being used in comparable, but
previoudy unknown and unreated, technology applications across DoD.
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These PEO |EW-sponsored analyses were oriented to the common module level of specificity. Two
candidate module families were the Standard Electronic Module-Enhanced (SEM-E), based on a FutureBust+
(IEEE 896.1) interconnection technology standard and the VME, based on the VMEbus (IEEE 1014)
interconnection technology standard. Representative technical standards for these two type of common
module technologies are illustrated in Figure 3.1.

Standard for C%mmercial
Board Format Tech Insertion
Board/ . ; Interface ! >
Size (inches) Bus ' Thermal | Comm'l
ng(:)Lge Surface Area Interface ((ZI(/)(gnglcrgg; Environmental| Design | Vendors
(inchess) | Mechanical | Electrical
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IEEE 1101.4 i
=" 5.88 (d) | wisTp-1389 TEEE 8o61 o o8eiaa™" | Raytheon
0.60 (w) |(MIL-sTD-2205
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Unique ORSEnec Bl MIL-STD-810 |conduction
Interfaces Number MIL-E-5400 | Cooled

MIL-B-29536

Commercial JUASEEAEES Convection

IEEEnd i Commercial 2 °°f,’ rled
onduction WE 64 >
IEEE 1014 | 535 W00 (EEE 1014 Conduction

Convection

VWE 32
IEEE 1014

1 - Migration from 32 bit to 64 bit is
backward compatible

2 - VME 64 has a bridge to FutureBus+
by IEEE 1014.1 offering the user the
migration paths available in any one

SEM-EX - Vendor Specific

VME (6U) - Mil, Rugged and Commercial

Figure 3.1. Technical Standards Employed by Electronics Modules Considered
in IEWCS Design

A critica juncture occurred in 1992 when PEO IEW sdlected the VM E-based interconnection
technology standard for the IEWCS system. A number of other hardware and software component standards
and interface specifications were aso findized at that time. A summary of the resultant technica architecture
describing the standards profile and interface specifications for the common hardware and software
components are illugtrated in Figures 3.2 and 3.3, respectively.

An early payoff of this selection decision occurred when IEWCS devel opers learned of a multi-channel
direction finding (DF) recelver and processor that had been developed by aU.S. Air Force (USAF) program
which used the VM E-based interconnect technology that appeared to be of direct application to IEWCS
needs. Infact, it was determined that this technology had a Sgnificant potentid to achieve the desired IEWCS
technica capabilities through adirect product transfer without extensive R& D expenditures or technica

efforts. Assuch, thistechnology offered a schedule acceleration of over five years in development of amulti-
channel DF subsystem. This USAF-devel oped subsystem was based on VM Ebus technology standards and
was directly competible with the selected IEWCS technicd architecture (reference Figure 3.2). Thereatively
graightforward insertion of this multi-channel DF
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Figure 3.2. Selected IEWCS Common Hardware Components and Their Associated Standards
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Figure 3.3. Selected IEWCS Common Software Components and Their Associated Standards
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receiver and processor, when combined with the anticipated future potentia and growth of widely available
VM E-based module technologies, served to strengthen the wisdom of sdecting VME-based commercid
common module products for the IEWCS technica architecture.

Issues and Alternatives in the IEWCS Systems Acquisition

The establishment of an IEWCS acquisition strategy involved a consideration of severd dternate
approaches to IEWCS system development. The basic aternatives considered, from least acceptable to most
preferred, and associated issuesin their condderation include the following:

O Alternative 1. Apply only minima upgradesto the sx exigting legacy sysems. Accept increasing
technica performance shortfals and continuing lack of interoperability between SIGINT and EW
operations. Accept increasingly difficult equipment supportability and continuing dependence on a
single incumbent vendor for each system. Accept that continuing operations and support (O& S)
gaffing resources will not comply with Army downszing guidance. This dternative was dearly
unacceptable!

© Alternative 2. Develop and apply maor modifications to the front-end sensor hardware in each of
the Sx legacy systems to achieve new SIGINT/EW technica performance requirements. Accept that
systems functionality would not be able to keep up with future threet technical environments. Accept
that most hardware and software would continue to be non-standard and incompatible. Since each of
the legacy systems are technicaly unique and have few, if any, dements in common, accept thet there
would be negligible hardware or software reuse potentia. A significant problem with this gpproach
was that it was determined that, in some cases, it was not practical to adapt the new hardware into the
older sysemstechnology. Mogt of the disadvantages of Alternative 1, specificaly including difficult
supportability, would aso gpply to this dternative as well.

O Alternative 3. Smultaneoudy, but independently, develop atotal upgrade of each of the legacy
systems incorporating improved front-end sensor hardware and corresponding improvements to all
other syslem components. Each of these upgrades would utilize the best available components
appropriate to each specific system without congderation of any common system development. A
subset of this dternative would be to upgrade only afixed subset of these systems, such as
TRAILBLAZER, TEAMMATE, and QUICKFIX. Inany case, this acquistion dternative would
clearly be far more expensive in the near-term than Alterndtive 2, while maintaining most of the
disadvantages of Alternative 1. Although each of the upgraded legacy systems would be digtinct, this
dternative would offer achievement of improved operationa performance within a shorter time period.
Mogt interoperability, commondity, and supportability requirements would not be met and would
remain serious shortfals. This dternative was serioudy considered by PEO IEW, but cost of
smultaneous upgrade of only three of the legacy systems would have sgnificantly exceeded available
PEO IEW resources.

O Alternative 4. Fully upgrade one legacy system at atime to utilize a common module approach
wherever practicable. This dternative would have a near-term cost advantage of spreading upgrade
costs over anumber of years, but aso spread the total system upgrade completion unacceptably into
the far future (the PEO IEW egtimated an earliest completion in the year 2005). Accept that system
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interoperability, commonality, and supportability would be strained due to the mixed technology nature
of this development approach, especialy during the extended trangtion period until al sysemswere
fully upgraded. Accept that continuing technology upgrades to each of these syssemswould be
required to maintain pace with increasing threats, and could add to the total developmenta cost.
Accept that O& S staffing resource requirements would not meet Army personnel downsizing gods.

© Alternative 5. Initiate development of one set of IEW common sensors and sgnd processors that
could perform the technica functiondities of each of the Six legacy systems and that could be
configured to meet each of the Army’ s light, heavy, and airborne SIGINT/EW missions and platforms.
Allow horizontd insertion of both government- and commercidly-developed common module
technology that would be enabled by full adherence to an OSA-based technica architecture.
Conform to awiddly accepted commercialy-developed technica standard, serving to maximize
opportunities for continuing capability upgrade viainsertion of improved technology. Permit common
module and subsystem interchangesbility among SININT/EW missions and platforms, thereby
achieving maximum reuse of hardware and software, dso serving to achieve the desired
interoperability, commonality, and supportability gods. Thiswas the dternative IEWCS system
acquisition drategy that was sdected by PEO IEW. The decison to initiate this development
dternative, however, created a $10 million cost impact to the IEW program and an 18-month
schedule delay with a higher associated possible risk of program termination. A strong program
leadership hand became mandatory to achieve the required successin the face of high programmatic
and technicd risk.

The Selected IEWCS System Design

Upon the sdection of an OSA-based common module acquisition strategy and of the VME-based
commercid technica standards, an overdl IEWCS system design was initiated in conformance with the
technica architecture illustrated in Figures 3.2 and 3.3. Over the 1992-1994 timeframe, the IEWCS design
evolved to support a configuration of three mgor subsystems, each addressing one component of the
SIGINT/EW mission:

© CHALS-X (Communications High-Accuracy Location System Exploitable), to perform precision
targeting againg hogtile communications systems.

O TACIAM-A (Tactical Jammer-Advanced System), to support both active eectronic countermeasures
(ECM) and passive dectronic support measures (ESM) againgt hostile communications and non-
communications eectronic systems.

© CMES (Common Modular Electronic Intdligence System), to perform precison targeting against
hostile non-communications systems.

In turn, the IEWCS system and these three component subsystems would be configured to each
resde in three different Army tacticad SIGINT/EW platforms:

© Ground-Based Common Sensor-Heavy (GBCS-H), carried within a standard Army tracked tactical
vehicle known as the Electronic Fighting Vehicle System (EFVS). [Note The EFVSisaso used as
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the platform for severd other Army tacticd systems such asthe Command and Control Vehicle
(c2v)].

O GBCS-Light (GBCS-L), carried within standard € ectronic enclosures mounted on a stlandard Army
light tactica truck known as the High Mobility Multipurpose Wheded Vehicle (HMMWYV) or the
M1097 truck.

O Advanced QUICKFIX (AQF), carried on astandard Army Blackhawk helicopter (EH-60A).

The IEWCS subsystems and their platforms are illustrated in Figure 3.4. While each of the
predecessor |[EW systemns required unique and somewhat non-standard military vehicles, the three [IEWCS
configurations each fit into standard military platforms that are each dso used in other non-IEW systems and
missions. This system implementation decision served to sgnificantly lower ensuing O& S cogts for dl IEWCS
platforms compared to those of the six predecessor systems. 1n addition, this devel opment approach alowed
IEWCS carriers to be deployed and supported utilizing norma unit operationd procedures, unlike the
platform vehicles of the predecessor systems that were unique and had to be supported and often deployed
differently. Moreover, the use of standard military platforms for each of the IEWCS configurations gave
military commanders increased deployment flexibility which served to postively effect the operationd
deployment of the supported unit.

Advanced
QUICKFIX

Communications
Precision Targeting
(CHALS-X)

Non-Communications
Precision Targeting
& ELINT
(CMES)

ESM/COMINT ECM
(TACJAM-A)

Figure 3.4. IEWCS Subsystems and Their Platforms

Other than those platform-unique chasss and configuration items necessary to adapt the IEWCS
system ingalation into each of these three platforms, the IEWCS system within each of the plaiformsis
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physicdly, functionaly, and operationally identical. Each IEWCS system, regardless of platform ingtdlation,
can perform dl of the specified SIGINT/EW missons, and to that extent, are operationdly interchangesble.
This gpproach aso permitted a high degree of interchangeability among IEWCS O& S personndl.

In addition, since each IEWCS system ingtallation was based on the same common module hardware
and software products, each IEWCS technology upgrade would be equally applicable to al three platform
configurations. All IEWCS systems a0 used functiondly identicd common workstations, misson data links
between units, and the SINCGARS combat net radio. This overall design approach served to assure ahigh
leve of interoperability and maximum supportability.

Planning the Transition of Six Legacy Systems Into One
Evolutionary System

One gimulus to the decision to acquire asingle IEWCS system to replace the six legacy Army
SIGINT/EW tactical systems was the concurrent downsizing of the Army IEW development community. A
single IEWCS Program Office with a single Program Manager was established in the 1989 timeframe at the
Army’sVint Hill Farms Station facility in Warrington, VA, replacing the Six predecessor program offices and
their sx independent Program Managers. All trangition planning was thereby centered into a single program
office, achieving not only the Army’ s program management downsizing objectives, but centrdizing all
subsequent program management activities.

The PEO IEW decided to pursue two separate acquisition activitiesin the trangtion to asingle
IEWCS system:

© Based on an urgent requirement expressed in an Operational Needs Statement (ONS) from the 82™
Airborne Division, the development of an interim GBCS-L wasinitiated. It was planned that the
GBCS-L (Interim) would be fielded with the 82™ Airborne Division prior to completion of the full
IEWCS technica development. These interim units would be subsequently retrofitted with the full
IEWCS technology. The use of an OSA-based development Strategy made this approach cost-
effective in that the technology utilized in the interim GBCS-L devel opment supported direct insertion
of improved IEWCS modules as they became available. In addition, much of the software devel oped
for theinterim GBCS-L implementation could be reused across dl find IEWCS configurations.

© Three Engineering Development Modds (EDMs) of each of the GBCS-H, GBCS-L, and AQF
configurations of the IEWCS would be produced for technica and user testing (TT/UT). This set of
nine IEWCS systems would be tested together to demondtrate the satisfaction of the requirement for
interoperability and synergy. Upon successful completion of TT/UT, production approva and type
classfication Standard would be sought for the GBCS-H and AQF. The GBCS-L (Interim) would
initialy be type classfied Limited Production Unit, but upon upgrade and retrofitting to the full IEWCS
technology, a type dassfication Standard would aso be sought. This ambitious Smultaneous
development of three mgor IEWCS subsystems was greetly facilitated by the OSA-based acquisition
srategy in that al employed compatible and interoperable common modules and common software
components. It was planned that al these activities would be completed by FY 1996 (and they
were!).
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The IEWCS trangtion activities were aso dependent on the concurrent development and/or
configuration modification of the two ground-based IEWCS platform vehicles (EFVS and HMMWV) by
other Army development commands. The AQF helicopter platform was evolved from the existing
QUICKHX platform viathe materid change process. In each case, developmentd risk was minima due to
limited use of any specidized IEWCS inddlation configurations and the use of IEWCS components and
subcomponents that are interchangeable and interoperable due to the OSA-based acquisition strategy.

Asof late-FY 1996, the overdl development and fielding of the IEWCS system have been
proceeding successfully and on schedule. The system and each of its three component subsystems (CHALS
X, TACJAM-A, and CMES) has currently passed acquisition Milestone 2 for each of the three platform
implementations (GBCS-L, GBCS-H, and AQF). In addition, the CHALS-X and CMES subsystems are
now in production (acquistion Milestone 3), while the TACJAM-A subsystemis now in low rate initid
production. The projected Milestone 3 dates for the GBCS-L, GBCS-H, and AQF implementations are
during FY 1997, FY 1999, and FY 1998, respectively.
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CHAPTER 4

IEWCS IMPLEMENTATION OF AN OPEN
SYSTEMS APPROACH

Introduction

The decision to adopt an open systems gpproach in the development of the IEWCS system was a
bold stroke forced by the need to overcome current and future shortfals in achieving the Army’ stactica
SIGINT/EW mission and tempered by the redities of the IEW budget limitations and DoD’ s programmetic
guidance for acquisition reform. The technical and management paradigm shifts necessary to successfully
accomplish an OSA-based IEWCS devel opment within the Army’ s evolving systems devel opment
environment were substantial. Severd of these issues and their resolution with respect to both the technica
and management chalenges are presented in this section.

Technical Issues and their Resolution

A fundamenta chalenge to the IEWCS system designers was to develop individua subsystems and
components at the lowest possible common levd that are interchangeable and interoperable. Thisin turn
required the selection of appropriate commercia standards upon which to base the IEWCS technica
architecture. To thisend, severa market surveys were conducted by PEO IEW and for PEO IEW by the Jet
Propulsion Laboratory (JPL). 1n 1991, JPL recommended a set of hardware and software standards for
IEWCS implementation (Report JPL D-8980, see Appendix A.4). Inlate-1991, PEO IEW decided to
accept the JPL recommendations and selected various sets of commercia and military computer hardware,
interconnect, and software standards, including:

Backplane VMEbus (IEEE Standard 1014)

Data Bus VME Sub-Bus (IEC Standard 821)
MIL-STD-1553

Local Area Network Ethernet (IEEE Standard 802.3)

Operating System UNIX

Applications Program Interface POSIX.4 (IEEE Standard 1003.4)
Data Base Management System | SQL Standard

Graphical User Interface OSF/MOTIF

Language ADA and C++

Each of these tandards represents publicly available documents defining specifications for interfaces,
sarvices, protocols, and data formats as established by a consensus process, and, as such, are either
accredited or widely-used de facto open system standards recognized and supported by the
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commercid community. These sandards are utilized by the three mgjor component subsystems of IEWCS as
follows

©® CHALSX: VMEbus VME sub-bus, and Ethernet
©® CMES:VMEbus, MIL-STD-1553, and Ethernet
©® TACIJAM-A: VMEbus, MIL-STD-1553, and Ethernet

The judicious selection of these sandards to achieve interchangeability and interoperability among the
IEWCS subsystems and components was critical to the long-term success of the overal open system
architectural desgn. A complete description of the common hardware and software components and their
associated standards used in the IEWCS and other PEO IEW programsis presented in Figure 3.2 and 3.3,

respectively.

It was the intent of the IEWCS system designers that through use of an industry standard open
systems architecture with a common bus, a grester segment of potentia vendors will have the opportunity to
develop more system components (e.g., Sensors, signa processors, memories, communi cations modules) that
can readily and economically be added to any of the IEWCS platform configurations. Through this use of an
OSA-based architecture, the requirements for integration of new and existing commercid item (Cl)
subsystems into a host system are known and understood by dl vendors. In addition, through such an OSA-
based implementation, conformant system hardware and software components developed by other
government programs can be incorporated within IEWCS configurations as a non-developmenta item (NDI).
Moreover, through such accommodation of vendor-proposed off-the-shelf CI products and appropriate NDI
components that work in accordance with the selected standards, system customization can be sgnificantly
reduced, thereby serving to reduce costs and inherent risks associated with speciaized modifications.

An additiona benefit of the OSA-based implementation includes the ready facilitation of technology
transfer of hardware and software components from other conformant systems into IEWCS as well as from
IEWCS to other system development programs. This benefit has provided vauable cost avoidance in
IEWCS development (such as permitting the transfer of the Air Force 8-channd DF recelver and processor
technology to IEWCS) and has enabled cost avoidance in other PEO IEW system developmenta (such asthe
Airborne Reconnaissance Low program). Perhgps the most compelling illustration of the value of such
relatively easy technology transfer made possible by the OSA design is shown in the transfer of IEWCS
hardware and software components to the U.S. Marine Corps Mobile Electronic Warfare Support System
Product Improvement Program (MEWSS-PIP), described in detail in Chapter 6 of this Case Study.

To date, these intended goals of a commercial standards-based OSA design have, for the most part,
proven redlizable and are believed by the PEO IEW staff to be the source of considerable developmenta cost
avoidance. The sdlection of aVME standard backplane remains highly credible throughout the foreseegble
future, and the number of commercidly-developed VME-based products of potentid use in IEWCS systems
continues to increase. Inasmilar fashion, the sdlection of the redl-time extension to the portable operating
system interface (POSIX), known as POSI X .4, as the application program interface (API) aso remains highly
credible throughout the foreseeable future as a strong technology transfer enabler.
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Another opportunity for cost avoidance was found in the development of software across the three
magor IEWCS subsystems. There were three principa opportunitiesinthisarea. Thefirst of these was
inherent in the subsystems design due to the utilization of many common hardware modules for each of these
subsystemns within each of the three IEWCS platforms, wherein, to the maximum extent possible, common
software was devel oped once that was appropriate to any of the IEWCS configurations. As opposed to a
traditional computer-based system acquisition wherein significant new software development is normally
required for each mgor variation or applications environment, IEWCS was able to incorporate common
hardware modules throughout its congtituent subsystems and gpplications platforms. The overal cost savings
due to this OSA-based design approach cannot be easily quantified, but clearly represents adistinct
advantage of the IEWCS system development process.

The second opportunity for software development cost avoidance was in reuse of previoudy
developed software from one of the six legacy systems or other PEO IEW systems development programs. It
is estimated that of the approximately 151,000 source lines of code used to implement IEWCS, gpproximately
102,000 source lines of code, or 67 percent, were obtained from other sources. The IEWCS program office
has estimated that this software reuse has provided a developmenta cost avoidance of approximately $7.6
million. In addition, athird opportunity for software cost avoidance existsin that it is intended that mogt, if not
al, of current IEWCS software can be reused in the next generation of hardware modules. This potentia for
future IEWCS software development cost avoidance again cannot be readily quantified, but the current
evolutionary development program for the CHALS-X(M) from the CHALS-X may provide a near 100
percent level software reuse. These IEWCS experiencesin achieving ardatively high leve of software reuse
dramaticdly illustrate the potentid for the OSA-based design gpproach wherein new generations of computer
hardware which conform to established commercia software operationa standards are able to readily reuse
previoudy developed software, providing a higher level of system technica performance with aminimal
investment in the development, integration, and testing of new software.

Management Issues and their Resolution

Theinitid chalenge to the PEO IEW wasto develop and enforce a commitment to the OSA-based
system implementation process throughout the IEWCS program office and the traditiona |EW vendor
community. This proved to be a difficult chalenge, but was successfully achieved over the 1988-1992
timeframe by a determined and constant |leadership as well as by demonstrable technica successesviaa series
of incrementa advances. The trangtion from atraditiond acquition management environment (i.e,
implementing a“ stovepipe’ gpproach) to that required by an OSA-based acquisition management
environment required a consderable change in mindset and emphasis. A reaivey high degree of informa, but
mandatory, discipline and control practices were established to ensure that close adherence to the critical
standards utilization policy was followed. To this end, a Conformance Management policy was developed to
ensure that no exceptions nor extensons to the selected standards were utilized, and that interface profiles
were closdly followed.

Concurrent with the establishment of these palicies, PEO IEW was dso chadlenged by the
reorganization of the IEWCS Program Office from Sx “stovepipe’” system Program Managersto asingle
IEWCS Program Manager and three managers of the separate platform IEWCS configurations, in addition to
mandated program office aff reductions due to a sweeping downsizing of al Army PEO organizations. PEO
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|EW was aso impacted by the Army mandate to consolidate technology devel opments by establishing HTI
managers within and across PEO organizations. The OSA-based implementation gpproach for IEWCS
development did permit a subgtantially smaller Program Office management staff than was necessary for the
SiX predecessor programs. As such, the OSA-based devel opment tended to prove invaluable in alowing
PEO IEW to adjust to and accommodate each of al organizationa changes that it encountered during this
period.

From a programmatic standpoint, another significant management chalenge arose with the initia
decision to proceed with an OSA-based common module IEWCS devel opment approach (described as
Alternative 5 in Chapter 3). Thisdecision in effect created a $10 million cost impact to the IEW program
and an 18-month schedule delay necessary to replan the program and to conduct the required market surveys,
while aso providing the program a high vighility to the Army acquisition authorities. Again, the determined
and committed leadership from the PEO IEW and the persond belief that this was the correct decison
provided aleve of confidence sufficient to overcome dl programmeatic obstacles raised by thisrdatively high
program cost increase and schedule dippage. 1n the end, the confidence in this decision to adapt an OSA was
shown to be correct in that the IEWCS achieved substantive cost avoidance and schedule improvement.

It isthe nature of the IEW system acquisition environment that arelatively closed set of established
vendors are the only source considered. These vendors are typicaly large system integration contractors who
possess the speciaized security clearances and systems experience that characterize this peculiar applications
domain. The Government's intent to employ an OSA-based rather than a traditiona acquisition gpproach did
not change this symbiotic relationship between PEO IEW and their established suppliers, nor served to
effectively open the market for other vendors. At the onset of the IEWCS acquisition, this traditiona systems
integration vendor community tended to reluctantly accept the Government’s OSA commitment, but in time,
proved awilling and able partner in the IEWCS development. Non-traditional second- and third-tier
commercia sources of supply were considered and utilized, and, in so doing, alowed some cost avoidance
that may not have been possible had only traditiond Government sources of supply been utilized.

Although consdered, there were no specia nor extraordinary management techniques used to
implement this OSA-based development. Similarly, it was reported that technica prototyping demondrations
to assess the feasihility of new technology were generaly not required nor used during the evolution of the
IEWCS technica architecture. The Program Office did develop specidized project management software,
but as the IEWCS development progressed, it proved unworkable due to its complexity and inability to
smultaneoudy update and coordinate the hundreds of ongoing activities. Asaresult, this automated project
management support attempt was abandoned within the first three years. Required project planning,
scheduling, and control was mostly done manudly and viae-mail. Although IEWCS developmentd
management goas were clearly established, specific performance measures (other than milestone achievement)
were not generdly established to gauge the progress toward the goads. This did not seem to impede progress
since the gods were unambiguoudy defined, were not subject to different interpretations, and the management
was determined to reach them.
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R&D and Production Cost Avoidance

The OSA-based technical architecture of the IEWCS system represents a distinct departure from the
design gpproach employed in the Six predecessor systems. It was envisioned that this OSA-based design
would aso offer ggnificant cost advantages. This promise was redized and many opportunities for cost
avoidance due to the OSA-based implementation were exploited. Thisis perhaps best illustrated by
consdering the overal costs associated with the R& D and production phases of the IEWCS life-cycle.

The following summary comparison considers actud overdl cost of the IEWCS for the R&D and
production phases againg the corresponding estimated overall cost of a hypothetica non-OSA devel opment
of an SIGINT/EW system of equivaent technical performance asthe IEWCS. A detailed presentation of
these assumptions and a cost andyss of the complete IEWCS acquisition through dl phases of itslife-cycle
(including the O& S phase) are presented in Appendix A.2.

IEWCS-like SIGINT/EW
System Capability without an | Actual IEWCS System Using
OSA-Based Design an OSA-Based Design

R&D Costs by Major Subsystem:

CHAALS/CHALS-X $ 66.0M $ 66.0M

CMES 54.3 M 7.0M

TACJAM/TACIAM-A 195.0 M 165.0 M

Subsystems Integration — 75.0 M

Platform Integration 81.7M 49.0 M

Total R&D Costs $ 397.0M $ 362.0M
Production Costs by Major Subsystem:

CHAALS/CHALS-X (138 units) $ 1919 M $ 99.1M

CMES (150 units) 3474 M 135.0 M

TACJAM/TACJAM-A (198 units) 4752 M 248.4 M

Total Production Costs $1,014.5 M $ 4825M
Total R&D and Production Costs $1,411.5 M $ 8445 M

Accommodation of Evolutionary Change

The use of an OSA-based system implementation provides an inherent opportunity for relaively
seamless accommodation of evolutionary change. The physicd modularity and functiond partitioning tend to
facilitate the replacement of specific subsystemns and components without modifications to or impact on other
hardware or software components. This aspect of the OSA has been effectively exploited by the IEWCS
system designersin their incorporation of new technology as it has become available over the years since the
current IEWCS developmentd initiation in 1992.

This characteristic accommodation of evolutionary change isillustrated by the systematic incorporation
of improved system operationa software beyond that origindly specified. Theinitia selected operating system
was UNIX; over the 1992—-1996 period, the operating system evolved to a POSI X -based application
program interface, currently a POSIX.1 compliant (per the Open Software Foundation (OSF) standard OSF-
1) red-time extension known as POSIX .4 (per IEEE Standard 1003.4). The ensuing multi-operating system
programming environment provides congderably greeter portability to IEWCS applications than does the
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UNIX operating sysem. However, this change in operating system did not require Sgnificant changesin any
IEWCS applications programs nor IEWCS hardware modules, and its insertion into the IEWCS devel opment
was relatively seamless,

Ancther illugtration of this accommodation of evolutionary change isin the ability of the IEWCS design
to facilitate Seady increases in the system repairable leve, i.e,, that level below which the subsystems and
components are not under Government configuration control and where repairs, if required, are performed by
the supplier. Theinitid IEWCS design established the system repairable level asthe VME card component.
Since 1992, dthough the level of complexity for many VME cards sgnificantly increased in terms of
processing power and memory capacity, requiring fewer individua VME cards, the system repairable level
has been maintained asthe VME card. More recently, these VME-card based processing e ements and
memories have been replaced with even more compact, but fully VME-compliant, single-card computer
modules (including memoaries), currently single-card-based Sun workstations. With this change, the IEWCS
system repairable level has been raised to the workstation module level. However, these IEWCS processor
hardware component changes did not require any sgnificant changes in IEWCS system nor gpplications
software, nor to the VME-based common sensor modules within the individua subsystems.
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CHAPTER 5

PRIMARY RESULTS ACHIEVED FROM AN OPEN SYSTEMS
APPROACH

Introduction

The development and subsequent fielding of the IEWCS system utilizing an OSA promisesto provide
aubgtantia improvement in SIGINT/EW warfighting capability, areatively large acquisition cost avoidance,
and amarked decrease in the overal development schedule leading to an improved (i.e., more timely) fielding
of the improved operationa capability. The IEWCS development serves to illustrate the strong advantage
offered by an OSA in providing improved technica performance, lowered developmenta cogt, and faster time
to deployment over the traditional system acquisition gpproaches. In addition, there are severd significant
associated benefits accrued in the areas of operations and support, especidly in the areas of reduced
manpower and supportability requirements, as well asin achieving interoperability among the IEWCS units.
These primary results are described in the following section. A detailed andysis of the estimated total cost
avoidance throughout the IEWCS life-cycleis provided in Appendix A.2.

In addition to these mgor technica, cost avoidance, and schedule improvements, it is worth noting
other systems management and budgeting opportunities associated with the OSA-based systems acquisition
that proved of sgnificant vaue:

© Dueto the overarching sysems vision of the PMO and the open systems architecture, the
IEWCS system acquisition tended to be more manageable in light of responding to potentia
budget reductions. For example, the GBCS Heavy could be deferred without significant
program impact when the IEWCS system budget was reduced.

© Thel EWCS program office demonstrated an ability to maintain required acquidtion budgets
by developing additiona revenues from other program offices through transfer of IEWCS
technology.

© ThelEWCS program office was able to garner Congressiona support for continued IEWCS
acquistion funding by demondtrating the value of IEWCS technology to other DoD programs.

Improved Technical Capability

Each of the three major component subsystems of the IEWCS (i.e, CHALS-X, TACJAM-A, and
CMES) has vadtly superior technical and operationd performance capabilitiesin fulfilling the Army’s
SIGINT/EW mission compared to those of the Six predecessor legacy systems. The IEWCS can meet the
broad frequency spectra range associated with newer threat emissions and deal with the newer forms of
modulation. For example, five of the six legacy systems covered areatively narrow band within the HF and
VHF spectrums (30 to 88 MHz), while the sixth, TEAMPACK, covered portions of the UHF and SHF
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spectrums. Each of the three mgor component subsystems of IEWCS covers an identical and much broader
spectrd range from HF to the EHF bands, asisillugtrated in Figure 5.1.

TEAMPACK

TACJAM

a%*l‘ﬁj L@ﬁ

TEAMMATE  TRAFFICJAM

AN/ALQ-151 QUICKFIX

Figure 5.1. Technical Performance Characteristics of IEWCS Compared to its Legacy Systems

In generd, these increased performance capabilities have been greetly enabled by the relatively easy
technology insertion made possible by an OSA-based system design permitting rapid exploitation of current
state-of-the-art sensor and processor module technology. Moreover, the VME-compatible, sandards-
based, plug-in technology that is commercidly available for congderation by IEWCS system implementers
permits these greatly increased cgpabilities with little or no Government developmentd invesment. The
IEWCS system designers are thereby able to leverage $9-12 hillion in commercid integrated circuit R&D,
design, and manufacturing investment as well as the most prolific of industry commercia-standards-based
technology developments. The IEWCS system components al make extensive use of commercia information
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technologies including processors, memories, backplanes, data communications media and protocols, and
local- and wide-area networks.

In addition, this currently available off-the-shelf technology, and that which is soon to be available,
does make possible a technologica and operationd robustness and flexihbility of high potentia vauein
addressing future eectronic battlefield requirements in atimely manner. Moreover, since each of the three
IEWCS subsystemns can inherently perform the same SIGINT/EW operationd functions and use smilarly
trained operations and maintenance personnd, a high degree of misson flexibility and backup among Army
SIGINT/EW units can be accommodated.

Specificaly the technical benefits of the OSA-based development of the IEWCS have included:

O Full interoperability among the three mgjor IEWCS subsystems and the three IEWCS
platform implementation configurations (i.e.,, GBCS-H, GBCS-L, and AQF) through
extendve use of standards-based interoperable modules. Thisin turn promoted increased
operationa effectiveness.

© Maximum commondity between the three IEWCS platform vehicles (i.e, EFVS HHMWYV,
and EH-60A) and the supported force.

© A highly evolvable and fully supportable system due to:

- Commondity of commercid hardware, firmware, and software, thereby reducing the
number and types of spares required to support the fielded system.

- Subsystem and component interchangesbility among individua units and platforms.

- Eagly upgradeable subsystems and components to meet evolving threat through
technology insertion, such as the ability to incorporate more powerful processors as
necessary to accommodate more computationdly intensive agorithms.

- Hexible operationa support with multiple sources of vendors and maintenance services
over the life of the system, offering increased competition and lesser dependencies due to
few numbers of suppliers and vendors.

© Ready insertion of compatible, standards-based non-developmental items produced by
commercid or government-sponsored developmental programs, offering a high potential for
hardware and software reuse.

© Subgantia size and power consumption reductions due to higher levels of component
integration and consolidation of multiple component cards to asingle card, dso permitting
more functions or component capabilities per chasss.

© Easy reconfiguration of each of the mgor subsystems to meet specia misson needs.
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Substantial Life-Cycle Cost Avoidance

In addition to the greetly improved technologica capability of the IEWCS system, the greatest benefit
incurred by the IEW PEO through the use of an OSA-based system acquisition isin direct avoidance of a
substantia portion of the overdl system life-cycle costs. These overdl life-cycle costis may be considered in
two parts. acquisition cost avoidance, and operations and support cost savings due to an operationd return
on investment. The following cost avoidance summary presents al costs expressed in FY 1996 dallars, with
cost avoidance measured with respect to those costs which would have been incurred if the Army eected to
develop and fidd Sx separate systems using atraditiona closed systems gpproach to replace each of the Six
legacy |IEW systems. A detalled development and andlysis of these costsis presented in Appendix A.2. Itis
noted that the IEWCS developmentd cost avoidances shown include the $10 million initid cost increase
associated with the PEO IEW decision to utilize an OSA.

Totd acquisition cost avoidance:

Totd R&D cost avoidance $ 35.0M

Tota production cost avoidance 5320M $ 567.0M
Additiona adminigtrative cost avoidance experienced: 6.2M

Tota operations and support cost avoidance:; 436.0M
Total Army cost avoidance for IEWCS: $1,009.2M

The time-phasing of each of these cost avoidance areas over the potentiad 20+ year IEWCS system
lifeisillugrated in Figure 5.2. ThisIEWCS system acquisition profile further shows the utility and promise of
an OSA-based system design towards managing cost as an independent variable. There are also sgnificant
economies of scae through sharing, for example, in use of severd of the IEWCS modulesin the Army’s
Airborne Reconnaissance Low program. However, the greatest cost avoidance payoff will occur as an
operaiond return on investment due to:

O Approximately 46 percent fewer required operators, 65 percent fewer vehicles, and 60
percent less required airlift capacity.

© Shared tedting, operator training, and logistics costs due to commondity of components and
lesser operationa personnel specidization.

© Common maintenance tasks and skills among maor IEWCS subsystems permitting shared
personnd and facilities.

Shortened Development Schedule

The use of an OSA-based system development also had a positive impact on the overal IEWCS
developmentd schedule. The following summary presents the actua developmental schedule experienced by
the IEWCS program compared to the standard 101-month developmenta period
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Figure 5.2. IEWCS Cost Avoidance Profile

associated with other Army mgor system acquisition with respect to research, development, and acquisition
(RDA) cycle time and engineering and manufacturing development (E&MD) cycletimes:
O RDA cycletimeto meet the next generation threat reduced by 64 percent (tota 36 months).
O E&MD cycletimefor the GBCS-Light reduced by 39 percent (total 62 months).
© E&MD cycletimefor the GBCS-H reduced by 18 percent (total 83 months).
© E&MD cycletimefor the AQF reduced by 29 percent (total 72 months).

It is aso noted that the 36-month RDA cycle time includes the 18-month additiona schedule time
asociated with theinitid PEO IEW decison to utilize an OSA in the IEWCS devdlopment. During thisinitia
RDA period, the then ongoing |EW system devel opment was restarted, market surveys were conducted, and
hardware and software standards were selected. Overdl, this sgnificant improvement of the OSA-based

system implementation over the traditiona approach in achieving an improved operationd capability in amore
timely fashion isadigtinct advantage of the OSA.
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Improved Operations and Support Accommodations

In addition to those IEWCS system operations and support benefits described in the technical
capability and cost avoidance improvement sections, severd additiona operations and support enhancements
should be experienced through the system life-cycle. Theseinclude:

© Common methodologiesfor conducting sustainment and proficiency training for operator and
maintenance personnd can be gpplied across dl IEWCS subsystems and platforms, from unit
to unit and from system to system, as well as across the three IEWCS platform vehicles and
others within the supported force. These common methodologies can dso be gpplied to other
Army system devel opments utilizing IEWCS technologies (e.g., the Airborne Reconnaissance
Low system) and to those of other Services (e.g., the USMC's MEWSS-PIP).

© Although each of the three IEWCS platformsis mission specific, their commondity of
technica cgpability and inherent interchangeshiility provide a high degree of deployment
flexibility and backup capability to the fiedld commander in tailoring the force to meet changing
battlefield requirements.

© Theoverdl sysem design operationd life-cycle can be achieved, and potentidly extended,
through the reedy availability of sysem components from multiple commercid vendors
throughout the foreseesble future, with the ability to seamlesdy accommodate improved
technology and revised components to replace those made technically obsolete and no longer
avalable.

O Additiond standards-based technology will most likely be devel oped by other Government
programs or commercia sources, and would be readily available as NDI and/or Cl products
with plug-in compatibility to meet future performance enhancement and system supportability
requirements.

O New SIGINT/EW roles and missons, aswell as future declinesin I[EW force structure, can
be more readily accommodated through timely insertion of technical enhancements and system
reconfigurations with new system components readily available from multiple vendors.

Greater Interoperability

A primary rationde for considering an OSA-based design in any wegpons system acquistion isthe
potentid for life-cycle cost avoidance, dthough the potentid for interoperability among smilar platforms and
mission-specific systems, as well as other battlefield systems, will dways remain ancther important aitribute.
In addition to those interoperability benefits described in the technica capability and cost avoidance
improvement sections, severd additiond interoperability benefits should be experienced throughout the
IEWCS system life-cycle. Theseinclude:

© All three mgjor component subsystems will use common databases and therefore can keep or
exchange mission data between different subsystems and platforms to achieve sensor-to-
SENSor Cross-cueing.
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© Each of the three platform subsysems will use smilar disolay terminals and display formats to
permit cross-training of operators and flexibility of personnd assgnments.

© Theincorporation of IEWCS system technology within the SIGINT/EW systems (aswell as
other battlefield systems) fielded by other component services of the US (e.g., the USMC's
MEWSS-PIP) and its dlies will improve joint and internationd theeter interoperability.
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CHAPTER 6

SECONDARY RESULTS ACHIEVED FROM AN OPEN
SYSTEMS APPROACH

Introduction

The primary benefits of the IEWCS system to the Army’s SIGINT/EW mission seem clear, and the
cost avoidance advantages of the OSA-based acquisition strategy to the Army’ s systems procurement
budgets seem impressive. Another advantage of this OSA-based acquisition offering potentidly even grester
importance are those DoD-wide cost savings and benefits due to technology transfer to other systems and
programs and cross-service utilization of IEWCS-developed technology. This chapter presents one example
of IEWCS system technology transfer to the U.S. Marine Corps (USMC) in the development of an
electronics suite upgrade to their Mohbile Electronic Warfare Support Sysem (MEWSS), designated as the
MEWSS Product Improvement Program (MEWSS-PIP). This secondary cost avoidance due to the
wholesd e incorporation of IEWCS component technology within the MEWSS-PIP serves to demondtrate the
consderable potentid value achieved by this aspect of an OSA-based system design from an overal DoD

perspective.

Technology Transfer to the USMC’s MEWSS Product
Improvement Program

Throughout the 1970 s-1980' s timeframe, the USMC had a ground-mobile tactical IEW capability
based on severa systems with many known deficiencies. These USMC-developed legacy systems were
technicaly obsolete, could not support the Maring s baitlefield mobility requirement, and suffered most of the
related operational and support problems experienced by the six somewhat equivaent Army legacy
SIGINT/EW systems. Inthe late 1980's, the USMC developed and fielded the origind MEWSS, aswell as
initiated development of a companion system, known asthe ELINT Support System (ESS). Both of these
new systems were envisioned to be deployed as additions to existing Marine Corps IEW assets. In addition,
these new systems were to be deployed within the USMC standard Light Armored Vehicle (LAV) to achieve
the desired mobility requirements.

The dectronics suite of the origind MEWSS was predominately 1970's to mid-1980' s technology,
and was technicaly obsolete with respect to emerging battlefield requirements. An upgrade of this ground-
mobile tactical IEW capability within the MEWSS-PIP was begun in the early 1990°'s. Unfortunately, the
initidd MEWSS dectronics upgrade was unsuccessful in achieving its desired technica gods. This shortfal was
primarily due to budget limitations. For example, compared to the Army IEW developmental budgets, the
Marines were congrained by ardatively smal IEW component within their RDA budget of gpproximately
$25 million per year. Even over adecade, the USMC could clearly not even come close to the Army’s
IEWCS development expenditure of gpproximately $360 million.
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Through liaison offices a the Army’s PEO IEW facility, the USMC learned of the IEWCS
development. In early 1993, the Marines determined that a significant cost savings, schedule advance, and
warfighting improvement could be achieved through an dignment with the Army’s IEWCS program.
Accordingly, the USMC adopted the complete IEWCS systems technology for the MEWSS-PIP, and in
essence, became afourth IEWCS wegpons platform. The only variance to the IEWCS technology insertion
process was that the Marines would use their standard LAV asthe MEWSS-PIP platform. The USMC
thereby piggybacked on the Army’s IEWCS investment to use the same open systems architecture,
subsystems, and components. The Army aso agreed to provided support to this second iteration of the
MEWSS-PIP in areas of testing, training, and logistics.

The SIGINT/EW mission capability offered by the IEWCS system exceeded the MEWSS-PIP
technica requirements developed by the Marines. Moreover, the IEWCS system capability dso
encompassed the ELINT misson requirements of the ESS in asingle multi-function platform, thereby giving
the MEWSS-PIP an enhanced mission capability beyond that which the Marines had fdlt they could
reasonably acquire due to budget restrictions.

Through their determination that the Army-developed IEWCS system technology could accommodeate
their requirements, the Marines were able to adopt the specific IEW systems products of the Army’s
consderable technology investments at a fraction of the actual developmenta cost. The only sysems R&D
cost incurred by the USMC was gpproximately $12.5 million necessary to adapt the IEWCS system to the
LAV platform. The actud cost avoidance by the USMC in this MEWSS-PI P development may be estimated
by postulating hypothetica dternative acquisition scenarios that might have been pursued had the Marines not
elected to utilize the IEWCS technology. It is noted that these hypothetical acquisition scenarios are for
illustrative purposes only in developing potentia acquisition cost avoidance and do not represent actua
USMC plans.

Under one such assumed MEWSS-PIP acquisition scenario, the Marines would have pursued a
“bare-bones’ SIGINT/EW dectronics suite development totally independent from the Army’s IEWCS, used
atraditional non-OSA technica architecture and predecessor system technology, and achieved their only
origind technica performance gods that were sgnificantly less than those of the IEWCS. Given this possible
scenario and that the Marines had the resources to pursue it, it can be cdculated that the USMC achieved a
cogt avoidance of gpproximately $149 million through use of IEWCS technology while achieving a grester
than anticipated technical and operationd capability (acost andyssis shown in Appendix A.2).

Under another assumed MEWSS-PIP acquisition scenario, the Marines would have dso pursued a
new SIGINT/EW system development totally independent from the Army, but using the same OSA-based
system developmenta rationade sdected by the Army, would have achieved a system technicd architecture
and performance capability exactly comparable to that of the IEWCS. Given this possible scenario (and again
that the Marines had the resources necessary to pursue it), it can be postulated that the Marines would have
had to make a R& D investment comparable to the Army’ s estimated $362 million IEWCS R& D expenditure,
abat that the Marines would have developed a system configured for only the LAV platform vehicle vs. three
different platform implementations for
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the Army. Inthiscase, it can be caculated that the USMC achieved a cost avoidance of approximately $481
million (this cost andysisis dso shown in Appendix A.2). It isnoted, however, that for either of these
possible MEWSS-PIP dternative acquisition scenarios, it must be considered unlikdly that the availaole
USMC budget would have supported the required level of R&D investment or procurement expenditure
necessary to otherwise achieve a SIGINT/EW capability comparable to that of the IEWCS.

In addition, the selected MEWSS-PIP acquisition strategy will provide severa other direct benefitsto
the USMC, including:

© TheMarine Air Ground Task Force (MAGTF) will use 50 percent fewer vehicles, 50 percent
less required airlift, and a 50 percent reduction in operationa support.

© The MEWSS-PIP acquisition provides a ggnificantly accelerated procurement schedule and a
leap-ahead in operationd capability.

O Specidized operationa ELINT/EW mission vehicles are diminated and the standard LAV
platform used by severa other USMC battlefield systems permits common support and
maintenance.

© The Army has agreed to provide (at no cost to the USMC) depot support to the MEWSS-
PIP as another IEWCS system platform, thereby providing continuing operations and
maintenance cost savings to the MEWSS-PIP deployment throughout the system life-cycle,
athough aso serving to establish along-term operationa support dependency.

© Elimination of USMC-unique operator and maintenance personne training facilities and
associated manpower resources.

At the current time, the MEWSS-PI P development has passed acquisition Milestone Il, and is
proceeding towards a Milestone 111 production decison. The MEWSS-PIP is currently seeking a Milestone
[1-A low rate initid production decision for the implementation of two systems. It is understood thet the initid
production god is twelve MEWSS-PIP systems, sufficient to satisfy the Marines current tactical SIGINT/EW
requirements for each of two Radio Battalions. It is believed that there will be some modest operations and
support cost avoidance due to use of the LAV platform which is common to severd other USMC systems. In
addition, the origind operationa requirement for the development and fielding of 12 unique ESS platforms has
been diminated, thereby avoiding rdatively substantial additiona procurement and O& S codis.

Additional Intra- and Inter-Service Transfer of IEWCS Technology

Various subsystems and component modules of the IEWCS system have been incorporated within the
programs of other Army organizations as well as those of other services and agencies within the DoD.
Specific data as to use and adaptability of the IEWCS system technology in these gpplicationsis not readily
avallable, nor is specific cost data necessary for an andlyss of additiond
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potential cost avoidance. DoD programs that have currently made use of or plan to make use of IEWCS
technology include:

[Notee The CHALS-X(M) isthe CHALS-X Modular, a man-portable single channd system to
be used by the Air Force, Navy, and Specid Operationa Forces]

Army Airborne Reconnaissance Low (ARL) System and Guard Ralil
Common Sensor (GR/CS) System

Air Force Various airborne and fixed-site systems using CMES (current)
and CHALS-X(M) (future)

Navy Various airborne systems using CMES
Future surface system using CHALS-X(M)

SSN-21 Seawolf submarine using TACJAM-A electronic
support measures

Other DoD | Special Operations Forces in support of Navy SEALS
National Security Agency.
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CHAPTER 7

LESSONS LEARNED AND THEIR IMPLICATIONS FOR AN
OPEN SYSTEMS APPROACH

Introduction

It isthe intent of this Case Study of the IEWCS system that the Army’ s experience in successfully
achieving an OSA-based system acquisition can serve to provide helpful ingghts and lessons learned
concerning this process. The following material is adapted from a presentation at a recent OS-JTF Workshop
given by COL Tom Vollrath, U.S. Army (retired), aformer IEWCS Program Manager and acting PEO IEW.
This presentation, as well as other Workshop presentations, is available on the OS-JTF home page on the
World Wide Web at http://iwww.acq.osd.mil/ogtf/
agenda.htrm/.

IEWCS Has Achieved a Significant Cost Avoidance

As one of the ongoing acquistion reform initiatives within the DoD, the open sysemsinitiativeis
oriented towards improving the efficiency and effectiveness of the wegpons system acquistion process.
Among the most compelling reasons to adopt and pursue an OSA-based systems acquisition are system
procurement cost reduction and life-cycle cost avoidance. The IEWCS system acquisition can be shown to
provide a cogt avoidance to the Army PEO IEW of approximately $1,009 million. When coupled with the
associated MEWSS-PIP acquisition cost avoidance to the USMC of approximately $149 million to $481
million, depending on the specific cost avoidance basdine assumptions used, the overdl cost avoidance to the
Government that has been achieved by the IEWCS program for just these two organizations doneis on the
order of $1,158 million to $1,490 million. Additional cost avoidance benefits are expected to accrue to the
Government as |[EWCS technology is trandferred to other Army and DoD systems devel opment programs.

Important Technical Lessons Learned

The IEWCS systems devel opment experience provides many substantive technical lessons learned.
Nearly dl of these lessons provide direct opportunities for cost avoidance. Among the most important of
these technical lessonslearned are:

O OSA isan enabler: Open systems designs for hardware and software enable successful
horizonta technology insertion. The ready insertion of appropriate non-developmentd itemsis
sgnificantly facilitated. This can permit the incorporation of new technology providing
increased system performance at a greatly reduced cost. For example, the 8-channel
direction finding subsystem developed by the U.S. Air Force directly inserted into the [IEWCS
acquisition/access controller chassis since it conformed to the IEEE VME hardware standard.

O OSA mus be the rule—not the exception: Managers must ensure that OSA is utilized in all
cases and only documented exceptions are permitted. The maximum appropriate use of OSA-
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based system design must be enforced for dl system materid hardware and software
development. This can lead to sgnificant cost avoidance as new technology becomes
available to replace custom developed components. For example, whilethe CMES and
TACJAM-A subsystems within the IEWCS totaly utilize VME-standard circuit boards in
their design, their use of custom-developed VME boards has drastically decreased from the
E&MD design to the production design:

Circuit Board Dedgn Usedin E&MD Used in Production
Standard VME Modules 23 80
Modified VME Modules 13 2
Custom VME Modules 51 2
Totd VME Modulesin Design 87 84

© An OSA mus beinherent at every level: There are open systems design opportunities
available for both hardware and software development at every tier within the systlem
architecture, from subcomponent leve (e.g., €ectronic, mechanicd) to the component,
subsystem (e.g., sensor, prime mover), and system levels. In this sense, the overdl IEWCS
design srongly illugtrates the technicd and cost advantages of sdecting and rigoroudy
adhering to acommon VM E-based module hardware modules and common reusable
software modules. These common modules underlie the three mgor subsystems which in turn
were configured into the three platform implementations of IEWCS, aswell asthe MEWSS-
PP implementation. The investments in these common modules have dso leveraged into
various applications within other Army and DoD systems programs.

© Hardware and software can be reused: Hardware and software reuse presents a tremendous
system developmenta cost avoidance opportunity for the OSA-based design. The reuse of
common modules is a cornerstone of the IEWCS systems architecture. It is estimated that
gpproximately 67 percent of the IEWCS component and system software was reused, and
was obtained as a non-developmenta item to the program office from the legacy systems or
other Army programs. It is anticipated that the Sandards-based OSA design will dso permit
near tota reuse of current IEWCS software in subsequent generations of IEWCS hardware
modules.

Important Management Lessons Learned

The IEWCS systems devel opment experience dso provides many substantive lessons learned.
Among the most important are:

O OSA reguires aculture change: The traditiona “ stovepipe’ system development can no
longer endure in light of rapid technologica change and congtrained acquisition budgets. A
substantial cultural change must occur in order to effectively implement the structurd change in
development organizations necessary to meet this future acquisition environment. While the
OSA-based design methodology is a proven solution to overcome many of these problems, its
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effective use requires a corresponding mindset paradigm shift at dl levels of system
development management. System devel opers within an applications domain must be
organized and charter responsibilities must be digned to foster the OSA potential. For
example, joint technology development and technology transfer among dl programs within a
PEO must be encouraged and all barriers to such cooperative efforts must be eliminated. This
mandate, of course, dso gpplies at higher levels of the system development hierarchy,
including across domains and Services. The success the USMC has achieved in spinning the
MEWSS-PIP development directly from the IEWCS system investment directly illugtrates this
potentid. Culturd barriers, such as not-invented-here atitudes, must be changed for this
potentia to be fully redized in other gpplications domains.

OSA requires active involvement in standards activities: OSA-based system developers
inherently become stakeholders in the commercid standards they select for their systems.
Even though DoD systems devel opers are not the dominant users of most hardware and
software sandards, they must maintain an active awareness of the stlandards devel opment and
evolution process. Where gppropriate, system developers may find they must maintain a
direct involvement in gandards establishment, maintenance, and modification activities. Asa
rule, support for these activities are not currently provided for in system devel opment budgets,
but represent a new respons bility which must be accommodated by OSA-based system
developers. In sdecting the VME and other accredited commercid hardware and software
standards that are growing in influence and popularity, the IEWCS developers were able to
initidly avoid any direct involvement in related tandards activities. However, the program
office must continue a long-term monitoring of each sdected andard to maintain a necessary
awareness of current status and potentia change that could impact any component of the
IEWCS system.

Strong and consistent project management, and most importantly, strong and consistent
Project Managers, are the key to successful OSA-based implementation: The IEWCS
system devel opment experience clearly highlights the importance of strong and visionary
leadership at the PM level. The successful OSA-based implementation aso requires a strong
and consistent leadership at the Project Manager level who equaly considers both the near-
term system development gods and the life-cycle implications of critica near-term decisons.
The PEO must drive to remove the walls between the severd development projects within his
domain in order to provide opportunities for technology transfer and common devel opment,
but it is each of the individua Project Managers who must exploit and pursue these
opportunities to the fullest.

OSA requires an evolutionary vs. arevolutionary focus on acquisition strategy: The maximum
advantage of the OSA is rediized by an evolutionary acquisition rategy that can redidicaly
support a 3-year technology and operational upgrade cycle as opposed to atraditional
revolutionary acquisition strategy that may struggle to achieve a 10-20 year upgrade cycle.
This evolutionary strategy permits a necessary short-term reaction to changing threets and
operational requirements, aswell as enabling the focus on newer technology developments to
be on highest payoff approaches. The pace of technological development will continue to
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increase over the foreseeable future, and will provide continuing opportunities for system
performance improvement and cost reduction. The technica evolution of CHAALS
subsystem to CHALS-X and currently to the CHALS-X (M), asisillugtrated in Figure 7.1,
shows how such rapid technologica change has been accommodated and exploited in the
IEWCS system design. 1t may be argued that the initial step to adopt an OSA-based
development effort will often be in fact revolutionary, however, the OSA-based IEWCS
development clearly illustrates the value of an evolutionary approach to facilitate technology
insartion for performance improvement and long-term life-cycle sustainability.

The maximum advantage of OSA is realized
through an evolutionary vice revolutionary
acquisition strategy which enables:

e Realistic three year technology/operational upgrade cycle
® Real time reaction to changing threats
= Focus of tech base on "long poles"”

1994

75 cu feet
1,300 pounds —p—
8,500 Watts
2.1 MIPS CHALS-X s, 1997
150 MFLOPS 4.0 cu feet ,I@
160 pounds 4 i
760 Watts ! CHALS‘X(M)
5.0 MIPS
150 MFLOPS 0.6 cu feet
35 pounds
91 Watts
5.0 MIPS
150 MFLOPS

Figure 7.1. Evolution of CHAALS through CHALS-X to CHALS-X(M)
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The Biggest Payoff from an OSA

The IEWCS system development experience suggests that the biggest payoff from an OSA-based
implementation may lie in opportunities for technology insertion into other system development projects across
gpplication domains and Service boundaries. It isarguable that successful pursuit of this process may well be
the mogt difficult task that might be undertaken by the PEO and his Project Managers. In the case of IEWCS,
there has been considerable success in the direct transfer of al or part of the technology development to the
USMC' s MEWSS-PIP and to the Army’s ARL program, as well as to other DoD organizations and
programs. The IEWCS has experienced severd tangible benefits from this transfer, including:

© Lowered costs of individua components, circuit boards, and subsystems due to increased
procurement volume.

© Increased number of stakeholdersin the hardware and software sandards sdlected for
IEWCS implementation.

© An inherent improvement in interoperability among the heretofore disparate units deployed in
thefied.

© Anincreasein number of potentia vendors and continuing vendor interest in supplying the
needs of this segment of the VM E-based product market.

O Leveragein higher-level support of IEWCS program budgets and production quantities due to
explicit linkages of IEWCS technology to other DoD programs.

Although fortunately not directly experienced by the PEO IEW and the IEWCS system devel opment
managers, there are dso severd “killer” disncentives to technology transfer among DoD acquisition programs,
especidly among those residing in diparate systems gpplications and misson domains. These disncentives,
which serve to gifle the cregtive exploitation of technology transfer opportunities, are often dueto a“what’sin
it for me” or anot-invented-here mindset. Other disncentives include:

© Lossof absolute control—managers must rely upon other organizations for critical
components and accept the risks associated with that reliance.

© Little or no budget resources alocated to support technology transfer and/or receipt.

O Limited knowledge within the systems development staff of technology developments, needs,
and/or opportunities across disparate programs and Service domains.

© Limited or no reward or recognition to the program office for the conduct of technology
trandfer activities,
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CHAPTER 8

SUMMARY AND CONCLUSIONS

This Case Study was developed to illustrate the successful use of an integrated technica and business
strategy based on an OSA within a current DoD wegpon system acquisition. The Army’s IEWCS system has
been selected for the subject of this Case Study as a representative example of one such system that has
achieved itstechnica performance and manpower/supportability improvement, development schedule
acceeration, and cost reduction goa's through the use of an OSA-based implementation.

The IEWCS employs an innovative systems design and set of implementation configurationsto replace
six predecessor SIGINT/EW systems. This OSA-based design and implementation has demonstrated a
vastly superior technica and operationa performance. The IEWCS can perform across a significantly
broader frequency spectrd range associated with newer threat emissons and dedl with the many newer forms
of modulations, such as spread spectrum. Each IEWCS system, regardless of platform ingtdlation, can
perform dl of the specified SIGINT/EW missons. Thereis full component interchangesbility and
interoperability among the three mgor IEWCS subsystems, which in turn are each used to implement the
three IEWCS platform configurations, due to extensive use of standards-based interoperable modules. The
OSA-based implementation thereby provides a mgor increase in operationd effectiveness and in flexibility of
operationa deployment.

In addition, there is a Sgnificant reduction in required manpower and unit supportability accrued dueto
adecrease in the number of operators, vehicles, and airlift needed to deploy and operate IEWCS in thefield.
For example, for an armored/mechanized divison, IEWCS requires 46 percent fewer operators, 65 percent
fewer vehicles, and 60 percent less airlift compared to the predecessor systems. This decrease in manpower
and supportability requirements aso provides a Significant cost avoidance during the O& S phase of the
IEWCS system life-cycle. Moreover, operations and maintenance personnd may be flexibly interchanged
among the three IEWCS platform configurations.

The OSA-based IEWCS development provided a significant reduction of development schedule,
leading to establishment of anew operationa capability in amuch shorter period of time. For example, the
RDA time was reduced by 64 percent (including an 18-month schedule time required as aresult of theinitia
decison to utilize OSA), and the E& MD time for the three IEWCS platform configurations was reduced by
an average of gpproximately 29 percent, relive to the typica Army program acquisition cycletime.

Moreover, the OSA-based IEWCS acquisition has provided substantial cost avoidance over each
phase of its system life-cycle. Given an estimated totad R& D and production costs of approximately $845
million, the estimated cost avoidance for these two life-cycle phases done is gpproximately $567 million
compared to the non-OSA-based development of comparable system having equivaent technical
performance. When combined with an estimated cost avoidance for the operations and support phase of
approximately $436 million, the OSA-based IEWCS acquisition represents a cost avoidance to the Army of

47



OPEN SYSTEMS JOINT TASK FORCE

approximately $1,009 million. When further combined with the estimated cost avoidance incurred by the
USMC for their MEWSS-PIP development of gpproximately $149 million to $481 million (depending on the
assumptions used), the IEWCS acquisition represents a potentia cost avoidance to DoD in the range of
approximately $1.2 billion to $1.5 billion. Other IEWCS technology transfer opportunities to other DoD
programs have aso been redlized, providing an even greater potentid cost savingsto DoD.

These and other rdatively impressve IEWCS system development results have been noted by many
senior DoD acquisition managers. For example, Mgor Generd William H. Campbell, formerly the Army’s
PEO for IEW and currently the Army’s PEO for C3I Systems, has recently stated his strong support of an
OSA to sysems implementation:

“ Open systems architectures are the only way to go in designing C3I systems. These
architectures enable us to leverage commercial technology, to reduce support costs, and to
continuously improve our warfighting systems through product improvement. Only in clearly
justified circumstances should we use either proprietary architectures or military only form
factorsfor electronic equipment. | consider proprietary hardware and software to be a
garbage game in most circumstances.”

Similar assartionsin support of an OSA have aso been recently made by Mgor Generd Joe W. Rigby
(retired), the former Director of the Army’s Digitization Office:

“ Open systems are the under pinnings of the Army Technical Architecture, the hedge to keep up
with the commercial marketplace’ s technology investments, and the key to achieving the
Army’ svision of seamless interoperability for the warfighter.”

Among the saverd conclusions which may be drawn from this Case Study are the following:

© The open systems approach to weapons systems design can work and is demonstrably
relevant:

- Commercid technology appropriate to misson requirements is available and can provide
desired performance.

- Appropriate consensus-based publicly-available standards can be successfully used.

- Seamlessinsertion of NDI and newly available technology to improve performanceis
possible.

- Rddivey high levels of hardware and software reuse can be redized to lower system
developmentd risk.

© Outmoded legacy systems can be replaced by a next-generation rapidly evolvable system that
will be supportable into the foreseeable future to provide:

- A commondity of commercid hardware and software components.
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- Interchangeability of component modules and subsystems.
- Hexible system reconfiguration to support specid misson needs.

© Thereisexceptiona power in agrong system vison at the PEO level when it iswell-defined
and consstently enforced.

© The OSA can provide a tremendous resource multiplier at the system development leve, and
has even stronger potentid at the intra- and inter-Service levels across a multitude of system
mission areas and gpplication domains.

Although these conclusions are drawn from the specific OSA-based IEWCS system devel opment
experience presented in this Case Study, they may be readily generdized as applicable to many smilar
wegpons systems developments. The importance of the OSA process to the DoD has been summarized in a
recent presentation by the Under Secretary of Defense for Acquisition and Technology, Dr. Paul G. Kaminski:

“...[OSA] is both a technical approach and a preferred business strategy that allows usto
field superior combat capability quicker, and at a more affordable cost. ... [It] isincreasingly
necessary for us to ride on the shoulders of the commercial marketplace. [ The OSA] helps
insure that DoD has access to that marketplace for the components we need. ... [Further,] in
order for these systems to remain effective over the long term, they need to be supported and
sustained. The OSA provides a lower cost path for insertion of new technologies in existing
platforms. ... The military advantage goes to the nation that has the best cycle time to capture
the very best commercially available technologies, incor porate them in weapons systems, and
get them fielded first. ... Open systems help prevent ourselves from being locked into
proprietary technology and outdated systems. ... Open systems specifications and standards
promote standard interfaces and promote interoperability with our friends and allies, and
enable access to the commercial marketplace, and to lower cost, rapid technology insertion. ...
These are some of the reasons why an OSA makes sense. It is also why the Department’ s senior
leadership is thoroughly committed to the OSA.”
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APPENDIX A.1

THE OPEN SYSTEM APPROACH TO WEAPONS SYSTEM
DESIGN

Why Open Systems?

An open system approach is designed to facilitate the use of widely accepted, standard products—
from multiple suppliers—in DoD wesgpons systems. |n addition, if the architecture is defined by
specifications and standards used in the private sector, the DoD can be one of many customers and leverage
the benefits of the commercia marketplace, taking advantage of the competitive pressures which motivate
commercial companies to reduce prices and introduce new products devel oped with interna resources. The
open system gpproach can have a profound effect on the life-cycle cost of asystem. Program managers can
have access to dternative sources for the key subsystems and components to construct DoD systems. DoD
investment early in the life-cycle is reduced since a least some of the required subsystems or components are
likely to dready be available, or being developed without direct DoD investment. Production sources can be
competitively sdected from multiple competitors. The system design flexibility inherent in the open system
gpproach, and the more widespread availability of conforming commercid products, mitigates potentia
problems associated with a diminishing defense-dependent manufacturing base. Findly, life-cycle costs are
reduced by along-lived, sandards based architecture that facilitates upgrades by incremental technology
insertion, rather than by large scale system redesign.

What Is The Open System Approach?

The open system approach is an integrated technical and business Strategy that defines key
interfaces for a system (or piece of equipment) being developed. Interfaces generdly are best defined by
forma consensus (adopted by recognized industry standards bodies) specifications and standards. However,
commonly accepted (de facto) specifications and standards (both company proprietary and non-proprietary)
are d 0 acceptable if they fadilitate utilization of multiple suppliers. The use of de facto specifications and
standards takes advantage of the fact that firms, particularly those in the commercid arena, frequently
develop hardware, software and systems standards for the design and fabrication of computing,
telecommunications, display, sensing, and signal processing systems. Whether interfaces are described by
consensus or de facto standards, the benefits only accrueif products from multiple sources are economicdly
possible. Although the most common emphasisis on dectronic systems, the open system approach is widely
goplicable, from fasteners and light bulbs to jet engines.

An effective open system architecture will rely on physicad modularity and functiond partitioning of
both hardware and software. Physicad modularity and functiond partitioning should be aigned to facilitate
the replacement of specific subsystems and components without impacting others. The subsystems and
components described by the system design should be consstent with the system repairable leve.
Subsysterns and components below the repairable level will normaly not be under government configuration
control. Therefore, repairs below the repairable leve, if required, will be by the supplier. If the hardware
and software is effectively partitioned, processing hardware can be replaced with new technology without
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modifying gpplication software. Additionaly, gpplication software can be modified without necessitating
hardware changes.

Applying the Open System Approach to Weapons Systems Acquisition

The system architecture should be addressed early in a program to maximize the number of potentia
solutions, and thereby help reduce program cost. By developing the architecture early in a program, the
specific technology used in its implementation can then be chosen aslate as possible.

Open system interfaces must be managed more rigoroudy than in previous practice. Aninterface
specification or standard isinherently a performance standard, is used as such by industry, and must be
recognized as such in DoD. System partitions must not violate the interface, unilaterdly extend it, or defineit
so that it isno longer compliant with the standard. At the start of production the open system requirements
are published, thus identifying the market opportunities for suppliers.

The open system approach facilitates the use of lower cogt, high performance wegpons system
subsystems and components, mostly built to commercia specifications and standards. The open system
approach does not imply that only consumer grade products should be used. However, some commercia
environments are as demanding as military environments, and commercid products that function in these
environments will dso function in the military environment. 1n any case, all open systems designs still must
meet military requirements

The gpplication of the open system gpproach to legacy systemsisless obvious but Hill beneficid.
Legacy systems usudly have size, space, power, cooling and shape factor condtraints. For these systems,
the open system approach can provide form-fit-function interface (F3I) solutions within existing packaging,
power, and environmental congtraints. In such cases the open system solution frequently requires less system
resources by using newer, more efficient technologies. The open system gpproach issmilar to F3l except
that the open system gpproach emphasizes choosing interfaces that are broadly accepted in the marketplace
to dlow for as many suppliers as possible over the long term.

Conclusion

On November 29, 1994, Under Secretary of Defense Kaminski directed that the open system
approach be used for the acquisition of the eectronics in weapons systems. DoD Directives 5000.1 and
5000.2-R establish a consgtent policy for al DoD systems acquisitions, including the mandate for open
systemn gpproaches integrated with the other activities essentid to the reformed acquisition process.

The open system approach is a new way of doing business, and an important part of Acquisition
Reform. Beyond dl that, however, the open system approach is a smart way to do business. Hard
pressed to maintain the superiority of U.S. military systems within severe budget congraints, DoD program
managers need the flexibility of open system to leverage the cretivity and competitive pressures of the
commercia marketplace. Program managers should ask this question of any proposed design solution:
“What provisions have been made to ensure that the widest range of supplierswill have the
opportunity to offer their products throughout the program life cycle?”

Additiona information is available from the Internet World Wide Web a the Open Systems Joint
Task Force home page (http://www.acq.osd.mil/ogtf/).
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APPENDIX A.2

DETAILED IEWCS LIFE CYCLE COST ANALYSIS

Establishment of a System Development Basis

The estimation of an overall cost avoidance that could be redized in the IEWCS acquisition due to
use of an OSA requires the establishment of a hypotheticd dternative system to the IEWCS which did not
utilize an OSA-based implementation but that provided equivalent technical performance. With the
congderable assistance of the PEO IEW g&ff, such a comparable IEWCS-like SIGINT/EW systemis
hypothesized in the following anadlyss. This syssem would incorporate a straightforward contemporary
technologica extension of each of the Sx predecessor legacy systemsto the IEWCS that in deployment
would continue to utilize the same number of operator personne and platform vehicles as the legacy systems.
It is assumed that this IEWCS-like system would utilize an upgraded TACJAM system rather than the
common module TACJAM-A subsystem of the IEWCS and an upgraded Communications High-Accuracy
Advanced Location System (CHAALY) rather the common module CHALS-X subsystem of the IEWCS.
ThisIEWCS-ike SIGINT/EW system would aso use a non-common module variation of the [IEWCS's
CMES.

It is further assumed that the existing platform configurations as used in legacy ground and air vehicles
would be utilized and operationdly deployed to fidd this IEWCS like system asfollows:

Hypothetica
SIGINT/EW Sysem  Actua IEWCS System
Patform Configuraions QUICKFIX Advanced QUICKFIX
TEAMMATE GBCS-Light
TEAMPACK GBCS-Heavy
TRAILBLAZER
TRAFFICIAM
TACIAM
Production Units: 150 CMES 150 CMES
138 CHAALS 138 CHALS-X
198 TACJAM 138 TACJAM-A
Airborne Divison Deployment: 54 operators 40 operators
18 vehidles 8 vehides
3 arlift arcraft 4 arlift arcraft
Heavy Divison Deployment: 96 operators 52 operators
34 vehicles 12 vehidles
3 arlift arcraft 4 arlift arcraft
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Light Divison Deployment: 30 operators 40 operators
6 vehicles 8 vehicles
3 arlift arcraft 4 arlift arcraft

This acquisition costs of this hypothetical IEWCS-like system and its assumed deployment are then
used to develop a comparison with actual or anticipated |EWCS system costs to establish a potentia cost

avoidance during the research and development (R& D), production, and operations and support (O&S)
phases of the system life cycle.

IEWCSR&D Cost Comparison

Egtimate for Actud IEWCS
Component R& D Cost Hypothetica System Experience

CHAALS/CHALS-X $ 66.0M $ 66.0M
CMES 54.3M 70M
TACIAM/TACIAM-A 195.0 M 165.0 M
Subsygtems Integration IEWCSonly) - 75.0M
Platform Integration 81L.7M 49.0M
Tota R&D Codts $ 397.0M $ 362.0M

Estimated R&D Cogt Avoidances $ 350M

|EWCS Production Cost Comparison

Magor System/Subsystem Hypothetical System IEWCS System
Production Component UnitCost  Tota Cost Unit Cos  Totd Cost
CHAALS/CHALS-X $ 1.30M $ 1794 M $ 060M $ 828M
(+ Patform Integration) 125M 16.3 M
CMES 2.32M 3474 M 0.90M 135.0 M
TACIAM/TACIAM-A 240 M 4752 M 1.80 M 2484 M
Total Production Costs: $10145M $ 4825M

Estimated Production Cost Avoidance: $ 5320M
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IEWCS O&S Cost Avoidance

An estimate of the overdl O& S cost avoidance can be obtained by differencing the annud O&S
costs that would be incurred in misson deployment of the hypothetica IEWCS-like system and those
anticipated IEWCS O& S costs as devel oped by the PEO IEW. These costs are based on standard
SIGINT/EW mission platform deployments by Army field operationa organizations. A 20 year system
operationd life is assumed for ether system deployment in any organization.

Army Number of Fdd Annud O& S Cost Edtimated Annud
Field Organization Organizations Avoidanceper Org.  O&S Cost Avoidance

Airborng/Air Assault Division 2 $1.04M $ 21M
Armored/Mechanized

Infantry Divison 5 430 M 215M
Heavy Armored Cavdry Regiment 2 (0.80 M) (1.6 M)
Light Army Cavdry Regiment 1 (0.80 M) (0.8 M)
Light Divison 3 0.26 M 0.8M
Separate Brigade 1 (0.2 M) 0.2M

Estimated Overal Annua O& S Cost Avoidance: $ 21.8M

Estimated Overdl O& S Cost Avoidance Over a20-Year Sysem Life  $ 436.0 M

It isaso noted that this O& S cost avoidance estimate does not take into account the corresponding
cogt reductions due to dimination of avariety of unique training, vehicles, maintenance facilities, etc.,
associated with overdl O& S activities of the Six predecessor legacy systems.

MEWSS-PIP Acquisition Cost Avoidance

As a*“fourth misson configuration” of the IEWCS system and its three mgor subsystems, the
MEWSS-PIP acquisition aso provides an important component to the overall cost avoidance that can be
associated with the OSA-based implementation of the IEWCS. As discussed in Chapter 6, there are two
possible MEWSS-PIP acquisition scenarios that may be considered in development of a potentia cost
avoidance estimate. These hypothetica acquisition scenarios are for illustrative purposes only and do not
represent actual USMC plans.

Scenario I: The USMC dectsto pursue anew SIGINT/EW system development totaly
independent from the Army’ s IEWCS system using a traditional non-OSA technical architecture. A
“bare-bones’ development effort is undertaken using predecessor systemn technology wherever
possible. An dectronic support capability equivalent to the stated ESS requirementsis aso
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developed and incorporated within this system, thereby eiminating the need for separate ESS
production and deployment. The resultant system is integrated into alegacy platform vehicle as
opposed to aLAV platform. Thisoveral system development will provide atechnical and
operaiond performance in the communications SIGINT/EW misson congstent withthe USMC's
dtated requirements, but significantly less than that of the IEWCS.

Scenario Il: Asin the previous scenario, the USMC dects to develop anew SIGINT/EW system
cagpahility, but using the technica system development rationae followed by the Army’ s independent
development of an OSA-based technicd architecture. This gpproach isadistinct departure from
predecessor USMC system acquisitions and will require an R&D investment comparable to that of
the IEWCS. This system will aso be integrated into alegacy platform vehicle. The resultant

system’ stechnica capability and operationa performance is exactly comparable to that of the
IEWCS, and will have a comparable production cost. Again, this system’s overdl capability and
operationa performance eliminates the need for any ESS.

It is assumed that the acquisition cost difference between the two scenarios occurs only in the R&D
phase wherein Sgnificantly different syssem development costs are incurred. In both the production and
O& S phases under either scenario, it is assumed that the overdl cogs for the hypothetica system will be the
same as those anticipated for the actual MEWSS-PIP, without any cost avoidance. However, due to the
elimination of the ESS, there will be a production cost avoidance of $7.6 M per each of the 12 ESS
platforms and an associated annua O& S cost avoidance,

It is further assumed that under either scenario 12 MEWSS-PIP platform units will be acquired, and
that the acquisition of 12 ESS units was avoided. Again, a 20 year system operationd lifeisassumed. The
following cost avoidance estimates were developed with the assistance of the MEWSS Program Office staff
a the USMC Systems Command, Quantico, VA:

Estimated Cost Avoidance
Syslem Life Cycle Phase Scenario | Scenario |
R&D Phase  SIGINT/EW System Devel opment $ 150M $ 362.0M
ESS Devel opment 150 M -
Actua MEWSS Patform Integration (125 M) (125 M)
Total Cost Avoidance: $ 175M $ 3495M
Production Phase: $7.6 M per ESS X 12 ESS units $ 91.2M $ 912M
Total Cost Avoidance: $ 91.2M $ 912M
O&SPhases  $35K annua per ESSvehicle
X 12 ESSvehicles X 20 years $ 84M $ 84M
$33K annual per operator X 4 operators
per ESSvehicle X 12 vehiclesX 20year 31.7 M 31.7M
Total Cost Avoidance: $ 401M $ 401M
Overdl Estimated Life Cycle Cost Avoidance: $ 1488M $ 480.8M
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APPENDIX A.3

POINTS OF CONTACT FOR FURTHER INFORMATION

The following points of contact concerning the IEWCS system and open systems acquisition

processes are provided to the reader desiring to pursue additiona information concerning this Case Study:

e

Open Systems Joint Task Force, 2001 N. Beauregard Street, Arlington, VA 22311
Mr. H. Leonard Burke, Director, (703) 578-6568
COL Mick Hanratty, Deputy Director, (703) 578-6590
http://www.acq.osd.mil/ogtf

Project Manager Signds Warfare, Vint Hill Farms Station, Warrenton, VA 22186
Mr. William Hayden, IEWCS Project Manager, (540) 349-7068

Program Executive Office, Intelligence and Electronic Warfare, Fort
Monmouth, NJ 07703-5301

Mr. Eddie Bair, Deputy PEO IEW, (908) 532-0179

Mr. Mike Ryan, (908) 532-6859

Program Executive Office, Command, Control, Communications and Intelligence Systems,
Fort Monmouth, NJ 07703-5301
MG William H. Campbell, PEO C3 Systems, (908) 427-4937

Marine Corps Systems Command, Signds Intelligence and Electronic Warfare Program Office,
Quantico, VA 22134-5010
MAJMike Groen, USMC, MEWSS Project Manager, (703) 784-2044, x7223.
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APPENDIX A.4

REFERENCES

The following reports, briefings, and related materid are suggested to the reader desiring further
information concerning the IEWCS system and open systems acquiSition processes:

© AllanR. Olson, “Intelligence and Electronic Warfare Common Sensor (IEWCS): A Case Study in
Open Systems Acquigtion,” Project Manager Signas Warfare, Vint Hill Farms Station, Warrenton,
VA 22186, 27 January 1996.

© COL ThomasL. Vallrath (ret.), “Open Systems Case Study: IEWCS,” presented at the OSD
Open Systems Workshop, Defense Systems Management College, Fort Belvoir, VA, 12 June 1996
[available on the OSITF Home Page on the World Wide Web at
http://Mmww.acq.osd.mil/ogtf/agenda.htmi/ ]

© COL Mévin Heritage, “ Open Architecture at Work,” Project Manager Signds Warfare, Vint Hill
Farms Station, Warrenton, VA, undated briefing.

© J M. Browne, M.C. Johnson, R.C. Madine, and J.C. Van Nada, “IEW 1989 Software and
Hardware Standard Module Studies Revisited,” Technical Report JPL D-8980, Jet Propulsion
Laboratory, Cdifornia Ingtitute of Technology, Pasadena, CA, 30 September 1991.

O “Milestone IV Documentation Package for the TRAILBLAZER, TEAMMATE, QUICKH X,
TEAMPACK, TACJAM, and TRAFFICJIAM Systems,” Project Manager Signals Warfare, Vint
Hill Farms Station, Warrenton, VA, in two Volumes with Appendices, 7 April 1993.

O Under Secretary of Defense (Acquisition and Technology), “Acquisition of Wegpons Systems
Electronics Using Open Systems Specifications and Standards,” Department of Defense,
Washington, DC, memorandum dated 29 November 1994.
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APPENDIX A.5

LIST OF ACRONYMS

API Applications Program Interface

AQF Advanced QUICKFIX

ARL Airborne Reconnaissance Low

c2v Command and Control Vehicle

C3l Command, Control, Communications, and Intelligence
CEWI Communications, Electronic Warfare, and Intelligence
CHAALS Communications High-Accuracy Advanced Location System
CHALSX Communications High-Accuracy Location System Exploitable
CHALS-X(M) CHALS-X Modular

Cl Commercid Item

CMES Common Modular Electronic Intelligence System
COMINT Communications Inteligence

DF Direction Finding

DoD Department of Defense

ECM Electronic Counter-Measures

EDM Engineering Deve opment Module

EFVS Electronic Fighting Vehicle Sysem

ELINT Electronics Intelligence

E&MD Enginearing and Manufacturing Development

ESM Electronic Support Measures

ESS Electronic Support System

EW Electronic Warfare

F3l Form-Fit-Function Interface

GBCS Ground Based Common Sensor

GBCSH GBCS Heavy

GBCS-L GBCSLight

GR/CS Guard Raill Common Sensor

HF High Frequency

HMMWV High Mobility Multipurpose Wheded Vehicle

HTI Horizontal Technology Integration

IEW Intelligence and Electronic Warfare

IEWCS |[EW Common Sensor

JPL Jet Propulsion Laboratory

LAV Light Armored Vehicle

MAGTF Marine Air Ground Task Force

MEWSS Mobile Electronic Warfare Support System
MEWSS-PIP MEWSS Product Improvement Program

NDI Non-Developmenta Item

ONS Operational Needs Statement
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0&S Operations and Support

oS Open Systems

OSA Open Systems Approach

(O Open Systems Interconnect
OS-JTF Open Systems Joint Task Force
PEO Program Executive Office

PM Program Manager

POSIX Portable Operating System Interface
R&D Research and Development
SEM-E Standard Electronic Module - Enhanced
SHF Super High Frequency

SIGINT Sgnds Inteligence

TACIAM Tacticd Jammer

TACIAM-A TACJAM Advanced System
TTUT Technicd Testing/User Testing
UHF Ultra High Frequency

USA United States Army

USAF United States Air Force
usmcC United States Marine Corps
VHF Very High Frequency

VME Versa Module Eurocard
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