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Executive Summary

Purpose

The Federal Aviation Administration (FAA) is modernizing the air traffic
control (aTc) systems upon which it will rely to ensure safe, orderly, and
efficient air travel well into the 21st century. Since software is the most
expensive and complex component of these systems, FAa must use defined
and disciplined processes when it acquires software.

Recognizing software’s growing importance and prevalence in ATc
systems, the Chairman, Subcommittee on Transportation and Related
Agencies, House Committee on Appropriations, asked Ao to determine
(1) the maturity of Faa’s ATc modernization software acquisition processes,
and (2) the steps/actions FAA has underway or planned to improve these
processes, including any obstacles that may impede FAA’S progress.

Background

To accommodate forecasted growth in air traffic and replace aging
equipment, FAA embarked on an ambitious ATc modernization program in
1981. FAA estimates that it will spend about $20 billion to replace and
modernize software-intensive ATc systems between 1982 and 2003. Our
work over the years has chronicled many Faa failures in meeting ATc
projects’ cost, schedule, and performance goals, largely because of
software-related problems. As a result of these failures as well as the
tremendous cost, complexity, and mission criticality of Faa's ATC
modernization program, we designated the program as a high-risk
information technology initiative in our 1995 and 1997 report series on
high-risk programs.*

Software quality is governed largely by the quality of the processes
involved in developing or acquiring, and maintaining it. Carnegie Mellon
University’s Software Engineering Institute (sel), recognized for its
expertise in software processes, has developed models and methods that
define and determine organizations’ software process maturity. Together,
they provide a logical framework for baselining an organization’s current
process capabilities (i.e., strengths and weaknesses) and providing a
structured plan for incremental process improvement.

Using ser's software acquisition capability maturity model (sa-cmm),2 SEI's
software capability evaluation method, and sa-cmm authors as consultants,

'High-Risk Series: An Overview (GAO/HR-95-1, Feb. 1995); High-Risk Series: Information Management
and Technology (GAO/HR-97-9, Feb. 1997).

2We used a draft version of the model for our evaluation (version 00.03, dated April 1996). The first
published version of the model was released on October 1996, after we performed our evaluation.
According to the model’s authors, the published version differed only editorially from the draft we
used.
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Results in Brief

GAO staff trained at sel evaluated FAA's ATCc modernization software
acquisition maturity in the seven key process areas (KpA) necessary to
attain a “repeatable” level of process capability, and one kpa associated
with the “defined” level of process maturity.® Repeatability ensures that an
organization has the necessary process discipline in place to repeat earlier
successes on projects in similar domains. Repeatable processes are at the
second level on ser’s five-level scale of process maturity. Organizations
that do not satisfy the requirements for the “repeatable” level are by
default judged to be at the “initial” level of maturity, meaning that their
processes are ad hoc, sometimes even chaotic, with few of the processes
defined and success dependent mainly on the heroic efforts of individuals.
The one kpa associated with the third level of process maturity, which is
called the “defined” level, is acquisition risk management. It was included
because many software experts consider it to be a very important process
area.

As part of its evaluation, cao examined five ongoing ATC modernization
projects selected by Faa.* These were the Automated Radar Terminal
System, Display System Replacement, National Airspace System
Infrastructure Management System, Voice Switching and Control System,
and the Weather and Radar Processor. (See chapter 1 of this report for
more detailed information on Gao’s evaluation scope and methodology.)

Because of the number and severity of FAA ATC modernization software
acquisition process weaknesses, FAA did not fully satisfy any of the seven
KPAS necessary to achieve the “repeatable” level of process maturity. As a
result, its processes for acquiring software, the most costly and complex
component of ATC systems, are ad hoc, sometimes chaotic, and not
repeatable across projects. In addition, serious process weaknesses
prevented Faa from satisfying the one kpa specified under ser’s “defined”
maturity level. While Faa showed process strengths, primarily in the
solicitation and evaluation (i.e., testing) kpas,® cao found extensive
weaknesses in these and the remaining six kpas (i.e., software acquisition

3The seven KPAs relating to the repeatable level are software acquisition planning, solicitation,
requirements development and management, project office management, contract tracking and
oversight, evaluation, and transition and support.

4GAO asked FAA to choose five projects that are: (1) major efforts with large software acquisition
components, (2) managed by different FAA product teams, (3) at different life cycle stages, and
(4) among FAA'’s best managed.

SAccording to the sa-cMm, solicitation is the process of ensuring that award is made to the contractor

most capable of satisfying the specified requirements, and evaluation is the process of determining
that acquired software products and services satisfy contract requirements prior to acceptance.
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Principal Findings

planning, requirements development and management, project office
management, contract tracking and oversight, transition and support, and
acquisition risk management).® Some of these weaknesses were systemic,
recurring in each of the kpas. For example, no software project teams
measured or reported to management on the status of activities
performed, and management never verified that critical activities were
being done. These types of problems are some of the reasons for FaA’s
frequent failures to deliver promised ATc system capabilities on time and
within budget.

FAA has stated its commitment to increasing ATC modernization process
maturity. However, despite 4 years of activity in this area, FAA lacks an
effective management approach for improving software acquisition
processes. Currently, the Software Engineering Process Group (SEPG) is
responsible for process improvement; but the serc has neither
organizational nor budgetary authority over the product teams that acquire
software, and, therefore, cannot effectively implement or enforce process
change. Instead, it can only recommend and encourage change.
Additionally, Faa does not have an effective plan to correctly target and
prioritize improvements and measure improvement progress. In the
absence of this plan, it has initiated a “hodge podge” of software
acquisition improvement efforts without any analytical justification. As a
result, FAA’s process improvement activities have yet to produce more
repeatable, better defined, more disciplined software acquisition
processes.

ATC Modernization
Software Acquisition
Processes Are Immature

To attain a given sel-defined maturity level, an organization must satisfy
the key practices for the kpas associated with that level. FAA’s ATC
modernization organization had too many weaknesses to satisfy any of the
“repeatable” kpas (i.e., software acquisition planning, solicitation,
requirements development and management, project office management,

5According to the sa-cmm, software acquisition planning is the process for ensuring that reasonable
planning for all elements of the software acquisition occur; requirements development and
management is the process for establishing an unambiguous and agreed upon set of software
requirements; project office management is the process for effective and efficient management of
project office activities; contract tracking and oversight is the process of ensuring that contractor
activities, products, and services satisfy contract requirements; transition and support is the process of
transferring acquired software products to the eventual support organization; and acquisition risk
management is the process of identifying software risks early and adjusting the acquisition strategy to
mitigate those risks.
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contract tracking and oversight, evaluation, and transition and support),
nor does it satisfy the acquisition risk management kpA from the “defined”
or third maturity level.

For FaA to satisfy any of these eight kpaAs, it must eliminate the key practice
weaknesses identified in this report.” Each practice that is performed
effectively constitutes a strength, and each practice not performed or
performed poorly constitutes a weakness. While FAA’s ATc modernization
has some strengths, it has more weaknesses. Table 1 tallies these strengths
on the five projects that cao evaluated. In summary, of the total number of
KPA practices rated, 38 percent constituted strengths, 50 percent were
weaknesses, and 12 percent were observations. An observation indicates
that the evidence was inconclusive and did not clearly support a
determination of either strength or weakness.

Table 1: Collective Number of KPA
Strengths, Weaknesses, and
Observations on the Five Projects

Number of Number of Number of
Key Process Area strengths weaknesses observations
Software acquisition planning 16 37 7
Solicitation 36 28 14
Requirements development and 17 35 6
management
Project office management 26 35 6
Contract tracking and oversight 26 32 6
Evaluation 43 21 8
Transition and support 27 32 8
Acquisition risk management 16 46 7
Totals 207 266 62

Additionally, cao found that while the five projects varied as to practice
strengths, weaknesses, and observations under three of the five “common
features” or practice groupings (commitment to perform, ability to
perform, and activities performed), the projects were consistently weak in
all practices under the remaining two groupings (measurement and
analysis and verifying implementation). As a result, software project teams
and Faa management consistently lack reliable information on project
team performance.

’SEI groups each of its KPA practices into one of five “common features” or practice categories. These
are “commitment to perform, ability to perform, activities performed, measurement and analysis, and
verifying implementation.”
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FAAs Approach for
Improving ATC
Modernization Software
Acquisition Processes Is
Not Effective

Recommendations

To be effective, the FAA organization responsible for software acquisition
process improvement must have (1) organizational and/or budgetary
authority over the aATc modernization units acquiring the software; and
(2) an effective plan to guide improvement efforts and measure progress
on each. The FaA organizational entity currently responsible for ATc
modernization software acquisition process improvement, the sepg, has
neither. As a result, little progress has been made over the last 4 years in
instituting definition and discipline into ATc modernization software
acquisition processes.

The sepc is a multilevel committee structure chaired by a member of FaA’s
Chief Information Officer’s (cio) staff. The sepG is directed by the Software
Engineering Executive Committee, which is chaired by the head of the ATc
modernization program. The sepG has no authority to implement and
enforce process change. Consequently, it can only attempt to encourage
and persuade software acquirers to establish and follow defined and
disciplined software acquisition processes.

The sepG and its predecessors have advocated and initiated a collection of
efforts intended to strengthen ATc modernization software-related
processes, including software acquisition processes. However, there is no
analytical basis for the focus, content, timing, and interrelationships of
these efforts. Specifically, the efforts (1) are not based on any assessment
of current software acquisition process strengths and weaknesses; and

(2) are not detailed in a formal plan that specifies measurable goals,
objectives, milestones, and needed resources, prioritizes efforts, fixes
responsibility and accountability, and defines metrics for measuring
progress. Instead, these efforts were undertaken with no sound analytical
basis and, rather than being part of a comprehensive plan, are discussed in
general terms without detail and specificity in briefing documents, minutes
of meetings, and working group recommendations. While the serc is now
taking steps to establish the analytical basis needed to formulate a
comprehensive software process improvement plan, that plan does not yet
exist, and no schedule has been established for completing it.

Given the importance and the magnitude of information technology at Faa,
GAO reiterates its earlier recommendation that a cio management structure
similar to the department-level cios as prescribed in the Clinger-Cohen Act
of 1996 be established for FAA.®

8Air Traffic Control: Complete and Enforced Architecture Needed for FAA Systems Modernization
(GAOJAIMD-97-30, February 3, 1997).
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Agency Comments
and GAO'’s Evaluation

To improve FaA’s software acquisition capability for its ATc modernization,
GAO recommends that the Secretary of Transportation direct the Faa
Administrator to:

assign responsibility for software acquisition process improvement to
FAA’S CIO;

provide FaA’s cio with the authority needed to implement and enforce ATc
modernization software acquisition process improvement;

require the cio to develop and implement a formal plan for aTc
modernization software acquisition process improvement that is based on
the software capability evaluation results contained in this report and
specifies measurable goals and time frames, prioritizes initiatives,
estimates resource requirements, and assigns roles and responsibilities;
allocate adequate resources to ensure that planned initiatives are
implemented and enforced; and

require that, before being approved, every ATc modernization acquisition
project have software acquisition processes that satisfy at least sa-cmm
level 2 requirements.

In its written comments on a draft of this report, the Department of
Transportation recognized the importance of mature software acquisition
processes, agreed that FAA’'s processes are insufficiently mature,
acknowledged that FaA process improvement activities have yet to
produce greater software acquisition process discipline, and reaffirmed
FAA'S commitment to improving its software acquisition capabilities using
the sa-cmm. However, the Department did not state what, if any, specific
action it would take on cao’s recommendations. Additionally, it took the
positions that (1) the sa-cmm by itself is inadequate to evaluate ATC system
acquisition capabilities, is too new to use as an authoritative source of
guidance, and “may” have been misapplied by cao, (2) the report does not
sufficiently recognize FAA’s process improvement organization and
progress nor the difficulties and time required to affect process
improvement change, (3) the serG, which is FAA’'s designated agent for
software acquisition process change, is organized as the Department
“understands” other sepGs to be organized, and (4) the report “leads the
reader to erroneously conclude that the five programs reviewed are in
trouble” relative to attainment of cost and schedule goals.

None of these positions are valid. First, the sa-cmm, like the sw-cmm

(another skl software-specific capability maturity model), focuses on
software because it is widely recognized as the most difficult and costly
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component of modern computer systems; the one most frequently
associated with late deliveries, cost overruns, and performance shortfalls;
and the one in greatest need of special management attention. Further,
while the sa-cmm is relatively new, the processes it requires are well
established, experience-based tenets of effective software acquisition that
are widely supported throughout industry and government. Moreover, GAO
applied the sa-cmm at FAA properly and with extraordinary diligence: Every
member of the evaluation team was trained at sei; the team leader was
certified by sei as a lead evaluator; and three sei professionals, including
two authors of the sa-cmm, participated in the evaluation and concurred
with every practice determination (e.g., strength, weakness).

Second, FAA’s many software acquisition process improvement activities
were undertaken without assessing current software acquisition process
strengths and weaknesses, and were not part of a comprehensive plan for
process improvement. Therefore, FAa had no analytical basis for deciding
what improvement activities to initiate, or what priorities to assign them.
Further, although Faa began drafting a plan during the course of Gao’s
evaluation, it has no schedule for completing it. In describing Faa’s
progress to date in improving its processes, the report delineates a wide
array of FAA process improvement activities, but distinguishes these
activities from actual progress. In fact, after 4 years of activity, FAA could
not point to a single case in which it had instituted a more disciplined
software acquisition process. Since sel published statistics show that the
median time to improve from software development cvm level 1 to level 2
is 26 months, and from level 2 to level 3 is 17 months, it is entirely
reasonable to expect Faa to be able to demonstrate some improvement in
its processes after 4 years.

Third, the issue is not whether FAA’s SEPG is organized as the Department
“understands” other sepGs to be organized, but whether the sepg, or any
FAA organizational entity responsible for implementing and enforcing
software acquisition process change, has the authority needed to
accomplish the task. Currently, no organizational entity in FAA has the
requisite authority.

Last, the report addresses the maturity of FAA’s software acquisition
processes and concludes that these processes are ad hoc and
undisciplined, reducing the probability that software-intense ATc
modernization projects will consistently perform as intended and be
delivered on schedule and within budget. The report does not address the
overall status of the projects covered by Gao’s review, and, therefore,

Page 8 GAO/AIMD-97-47 Air Traffic Control



Executive Summary

provides no basis for drawing conclusions about the projects’ overall cost
or schedule performance.

The Department’s comments and Gao’s evaluation of them are presented in
greater detail in chapter 11 of this report.
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Chapter 1

Introduction

Overview of ATC

The Federal Aviation Administration’s (FAA) primary mission is to ensure
safe, orderly, and efficient air travel in the national airspace. FaA’s ability
to fulfill this mission depends on the adequacy and reliability of the
nation’s air traffic control (atc) system, a vast network of computer
hardware, software, and communications equipment.! The ATc system,
however, is being strained by aging equipment, much of which is 1960’s
technology, and growing air traffic. This growth should continue as the
number of passengers traveling on U.S. airlines is expected to increase by
38 percent between 1995 and 2003, from about 580 million to nearly

800 million.

To accommodate the forecasted growth in air traffic and to relieve the
problems of the aging ATc system, FAa embarked on an ambitious ATc
modernization program in 1981. FaA estimates that it will spend about

$20 billion to replace and modernize software-intensive ATc systems
between 1982 and 2003. Our work over the years has chronicled many Faa
failures in meeting ATc projects’ cost, schedule, and performance goals.?
As a result of these failures as well as the tremendous cost, complexity,
and mission criticality of FAA’s ATC modernization program, we designated
the program as a high-risk information technology initiative in our 1995
and 1997 report series on high-risk programs.®

Automated information processing and display, communication,
navigation, surveillance, and weather resources permit air traffic
controllers to view key information, such as aircraft location, aircraft flight
plans, and prevailing weather conditions, and to communicate with pilots.
These resources reside at, or are associated with, several ATc
facilities—air traffic control towers, terminal radar approach control
(TrRACON) facilities, air route traffic control centers (en route centers),
flight service stations, and the Air Traffic Control System Command
Center (atcscc). These facilities’ aTc functions are described below.

Airport towers control aircraft on the ground and before landing and after
take-off when they are within about 5 nautical miles of the airport, and up
to 3,000 feet above the airport. Air traffic controllers rely on a combination

The ATC system is a major component of the National Airspace System (NAS).

2Air Traffic Control: Status of FAA's Modernization Program (GAO/RCED-95-175FS, May 26, 1995); Air
Traffic Control: Status of FAA’s Modernization Program (GAO/RCED-94-167FS, Apr. 15, 1994); Air
Traffic Control: Status of FAA's Modernization Program (GAO/RCED-93-121FS, Apr. 16, 1993).

3High-Risk Series: An Overview (GAO/HR-95-1, Feb. 1995); High-Risk Series: Information Management
and Technology (GAO/HR-97-9, Feb. 1997).

Page 16 GAO/AIMD-97-47 Air Traffic Control


http://www.gao.gov/cgi-bin/getrpt?RCED-95-175FS
http://www.gao.gov/cgi-bin/getrpt?RCED-95-175FS
http://www.gao.gov/cgi-bin/getrpt?RCED-95-175FS
http://www.gao.gov/cgi-bin/getrpt?HR-95-1
http://www.gao.gov/cgi-bin/getrpt?HR-95-1

Chapter 1
Introduction

of technology and visual surveillance to direct aircraft departures and
approaches, maintain safe distances between aircraft, and communicate
weather-related information, clearances, and other instructions to pilots
and other personnel.

Approximately 180 TRACONS sequence and separate aircraft as they
approach and leave busy airports, beginning about 5 nautical miles and
ending about 50 nautical miles from the airport, and generally up to 10,000
feet above the airport, where en route centers’ control begins.

Twenty en route centers control planes over the continental United States
in transit and during approaches to some airports. Each en route center
handles a different region of airspace, passing control from one to another
as respective borders are reached until the aircraft reaches TRACON
airspace. En route center controlled airspace usually extends above 18,000
feet for commercial aircraft. En route centers also handle lower altitudes
when dealing directly with a tower, or when agreed upon with a TRACON.
Two en route centers—Oakland and New York—also control aircraft over
the ocean. Controlling aircraft over oceans is radically different from
controlling aircraft over land because radar surveillance only extends 175
to 225 miles offshore. Beyond the radars’ sight, controllers must rely on
periodic radio communications through a third party—Aeronautical Radio
Incorporated (ARINC), a private organization funded by the airlines and Faa
to operate radio stations—to determine aircraft locations.

About 90 flight service stations provide pre-flight and in-flight services,
such as flight plan filing and weather report updates, primarily for general
aviation aircraft.

See figure 1.1 for a visual summary of air traffic control over the
continental United States and oceans.
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Figure 1.1: Summary of ATC Over the Continental United States and Oceans
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FAA faced two problems in continuing to fulfill its mission to ensure safe,
orderly, and efficient air travel in the national airspace. First, the ATc
system of the late 1970s was a blend of several generations of automated
and manual equipment, much of it labor-intensive and obsolete. Second,
air traffic was projected to increase dramatically as a result of airline
deregulations of the late 1970s. FAA recognized that it could increase ATc
operating efficiency by increasing automation. It also anticipated that
meeting the demand safely and efficiently would require improved and
expanded services, additional facilities and equipment, improved work
force productivity, and the orderly replacement of aging equipment.
Accordingly, in December 1981, FAA initiated its plan to modernize,
automate, and consolidate its enormous ATc system infrastructure by the
year 2000. In doing so, it chose to acquire new ATc systems by contracting
for systems development services from vendors rather than building new
ATC systems in-house.

This ambitious modernization program includes the acquisition of new
surveillance, data processing, navigation, and communication equipment
in addition to new facilities and support equipment. Totaling over 200
separate projects, the modernization is estimated to cost over $34 billion
through the year 2003. Software-intensive ATc systems make up a large
portion of this total, accounting for 169 projects costing $20.7 billion. The
Congress will have provided Faa with approximately $14.7 billion of the
$20.7 billion through fiscal year 1997. Many of these projects, for example
the Display System Replacement and the Voice Switching and Control
System, each involve the acquisition of over a million lines of code.
Moreover, because the software must operate in a real-time environment
in which human life is at stake, it must be fault tolerant, meaning that it
must be able to monitor its own execution and recover from failures
without losing any data.

Over the past 15 years, FAA’'Ss modernization projects have experienced
substantial cost overruns, lengthy schedule delays, and significant
performance shortfalls. To illustrate, the long-time centerpiece of this
modernization program—the Advanced Automation System (aAs)—was
restructured in 1994 after estimated costs tripled from $2.5 billion to

$7.6 billion and delays in putting significantly less-than-promised system
capabilities into operation were expected to run 8 years or more over
original estimates. Similarly, increases in costs for three other ATc projects*
have ranged from 51 to 511 percent, and schedule delays have averaged

“The three projects and their respective percentage increase in unit costs are the Voice Switching and
Control System (511 percent), the Integrated Terminal Weather System (129 percent), and the Aviation
Weather Observing System (51 percent).
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ATC Modernization
Now Proceeding
Under a New
Acquisition
Management System

almost 4 years. For example, the per-unit cost estimate for the Voice
Switching and Control System increased 511 percent, and the first site
implementation was delayed 6 years from the original estimate.

AAS and other ATc projects have also experienced shortfalls in
performance. For example, the critical Initial Sector Suite System
component of AAs, which was intended to replace controllers’
workstations at en route centers, faced so many technical problems that
its functionality was severely scaled back. In addition, difficulties in
developing the Air Route Surveillance Radar-4 software and integrating it
with other aTc systems delayed its implementation for years.

Because of FAA’s contention that many of its modernization problems were
rooted in the Federal Acquisition System, the Congress enacted legislation
in October 1995 that exempted FaA from most federal procurement and
personnel laws and regulations and directed FaA to develop and implement
a new acquisition system that would address the unique needs of the
agency.® At a minimum, the system was to provide for more timely and
cost-effective acquisitions. On April 1, 1996, in response to the Act, the FAA
Administrator began implementation of a new acquisition management
system.

The new system is intended to reduce the time and cost to field new
products and services by introducing a new investment management
system that spans the investments’ entire life cycles, a new procurement
system that provides flexibility in selecting and managing contractors, and
organizational learning and cultural reform that supports the new
investment management and procurement systems.

This high-level policy promulgated by the new acquisition management
system is intended to be supplemented by guidelines in three areas:
software/systems acquisition, facilities acquisition, and services
acquisition. These guidelines will be available to Faa staff via the Internet
and were scheduled to be online by October 1, 1996. As of February 1,
1997, these guidelines were still in draft form and not available to Faa staff.

SDepartment of Transportation and Related Agencies Appropriations Act 1996, P.L. No. 104-50, sec.
348, 109 Stat. 436, 460 (1995).
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Two major FAA organizations play key roles in the modernization of ATC
systems—the Office of the Associate Administrator for Research and
Acquisitions (ArA) and the Office of the Associate Administrator for Air
Traffic Services (aTs). Briefly, ARA is responsible for acquiring ATc systems,
while ATs is responsible for operating and maintaining ATC systems.
Cross-functional integrated product teams (1pT) residing in ArRA are
responsible for specific ATc system acquisition projects.

ARA manages ATc modernization research and development and acquisition
activities. According to the Associate Administrator for ArA, only about
one-half of the total ATc systems development budget is spent by ARra,
while the other one-half is spent by ATs implementing system
enhancements. Within ArRA, two groups are responsible for acquiring
systems, while other groups handle cross-cutting management functions,
such as budget formulation and program evaluation. These two groups are
the Office of Air Traffic Systems Development (aua) and the Office of
Communication, Navigation, and Surveillance Systems (AND).

Five IpTs reside in Aua and are organized by ATc business areas (i.e., en
route, terminal, weather and flight service, air traffic management,
oceanic), and five IrTs reside in AND and are organized by atc functional
areas (i.e., infrastructure, communications, surveillance, Global
Positioning System/navigation, aircraft/avionics). IpTs are responsible for
research, development, and acquisition as well as for ensuring that new
equipment is delivered, installed, and working properly. For example, the
en route 1PT comprises product teams for the Display Channel Complex
Rehost, the Display System Replacement, the Voice Switching and Control
System, and several other en route systems. Each ipT includes systems and
specialty engineers, logistics personnel, testing personnel, contract
personnel, and lawyers as well as representatives from the organizations
responsible for operating and maintaining the Atc equipment. The
organization chart below shows the structure of the ARA organization.
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Figure 1.2: ARA Organization Chart
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Objectives, Scope,
and Methodology

The Chairman, Subcommittee on Transportation and Related Agencies,
House Committee on Appropriations, requested that we review FAA'S
ability to acquire software for ATC systems. Our objectives were to
determine (1) the maturity of FAA’s ATC modernization software acquisition
processes; and (2) the steps/actions FAA has underway or planned to
improve these processes, and any obstacles that may impede FaA’s
improvement actions.

To determine FAA’s software acquisition process maturity, we applied the
Software Engineering Institute’s Software Acquisition Capability Maturity
Model (sa-cMm)® and its Software Capability Evaluation (sce) method. ser’s
expertise in software process assessment is accepted throughout the
industry. Our evaluators were all sei-trained software specialists. In

5We used a draft version of the model for our evaluation (version 00.03, dated April 1996). The first
published version of the model was released in October 1996, after we performed our evaluation.
According to the model’s authors, the published version differed only editorially from the draft we
used.
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addition, we employed sel consultants, two of whom are authors of the
model, as advisors to ensure proper application of the model.

The sa-cmm ranks organizational maturity according to five levels (see
figure 1.3). Maturity levels 2 through 5 require the verifiable existence and
use of certain software acquisition processes, known as key process areas
(kpA). According to the sel, an agency that has these acquisition processes
in place is in a much better position to successfully acquire software than
an organization that does not have these processes in place. We evaluated
FAA’S software acquisition processes against all level 2 kpas and one level 3
KPA (see table 1.1). We included one level 3 kpaA—acquisition risk
management—because it is considered by software experts to be a very
important process area.
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Figure 1.3: SA-CMM Levels and Descriptions

Level 5 - Optimizing

Continuous process improvement is empowered by
quantitative feedback from the process and from piloting

Continuously innovative ideas and technologies.

improving
process

— Level 4 - Managed

Detailed measures of quality of the software acquistion
processes, products, and services are collected. The
Predictable software processes, products, and services are
process guantitatively understood and controlled.

— P Level 3 - Defined

The acquisition organization's software acquisition
process is documented, standardized, and established
as the standard software acquisition process. All

Standard projects use an approved, tailored version of the
consistant organization's standard software acquisition process
process

for acquiring their software products and services.

Level 2 - Repeatable

Basic project management processes are established
to track performance, cost, and schedule. The
Disciplined necessary process discipline is in place to repeat
process earlier successes on projects in similar domains.

Level 1 - Initial

The software acquisiton process is characterized as
ad hoc, and occasionally even chaotic. Few processes
are defined and success depends on individual

effort.
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Table 1.1: SA-CMM KPAs Used to
Assess FAA Software Acquisition
Maturity

|
SA-CMM Level 2 Key
process areas Description

Software acquisition planning Ensuring that reasonable planning for the software
acquisition is conducted and that all elements of the
project are included.

Solicitation Ensuring that award is made to the contractor most
capable of satisfying the specified requirements.

Requirements development  Establishing a common and unambiguous definition of
and management software acquisition requirements understood by the
acquisition team, system user, and the contractor.

Project office management Managing the activities of the project office and
supporting contractor(s) to ensure a timely, efficient, and
effective software acquisition.

Contract tracking and Ensuring that the software activities under contract are

oversight being performed in accordance with contract
requirements, and that products and services will satisfy
contract requirements.

Evaluation Determining that the acquired software products and
services satisfy contract requirements prior to
acceptance and transition to support.

Transition and support Providing for the transition of the software products being
acquired to their eventual support organization.
CMM Level 3 Description

Key process area

Acquisition risk management ldentifying risks as early as possible, adjusting acquisition
strategy to mitigate those risks, and developing and
implementing a risk management process as an integral
part of the acquisition process.

As established by the model, each kpa contains five common attributes
that indicate whether the implementation and institutionalization of a kpA
can be effective, repeatable, and lasting. The five common features are:

Commitment to perform. Commitment to perform describes the actions
that the organization must take to establish the process and ensure that it
can endure. Commitment to perform typically involves establishing
organizational policies and sponsorship.

Ability to perform. Ability to perform describes the preconditions that
must exist in the project or organization to implement the software
acquisition process competently. Ability to perform typically involves
resources, organizational structures, and training.

Activities performed. Activities performed describes the roles and
procedures necessary to implement a kpA. Activities performed typically
involve establishing plans and procedures, performing the work, tracking
it, and taking appropriate management actions.
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Measurement and analysis. Measurement and analysis describes activities
performed to measure the process and analyze the measurements.
Measurement and analysis typically includes defining the measurements to
be taken and the analyses to be conducted to determine the status and
effectiveness of the activities performed.

Verifying implementation. Verifying implementation describes the steps to
ensure that the activities are performed in compliance with the process
that has been established. Verification typically encompasses reviews by
management.

In accordance with sel's sce method, for each kpa in level 2 and the one kpaA
in level 3 (risk management), we evaluated institutional FAA policies and
practices and compared project-specific guidance and practices against
the five common attributes. This project-specific comparison can result in
one of four possible outcomes: (1) project strength—an effective
implementation of the key practice; (2) project weakness—ineffective
implementation of a key practice or failure to implement a key practice;
(3) project observation—key practice evaluated but evidence inconclusive
and cannot be characterized as either strength or weakness; and (4) not
rated—Lkey practice not currently relevant to project, therefore not
evaluated.

We performed the project-specific evaluations on five ongoing ATcC
modernization projects, each of which is described below. We asked FaA to
choose these projects using the following criteria: (1) the projects are
major efforts with large software acquisition components; (2) the projects
are managed by different integrated product teams, (3) the projects are in
different stages of their life cycles, and (4) the projects are among FAA's
best-managed acquisitions. The projects that Faa selected for our
evaluation are:

Automated Radar Terminal System (ArTs) IIIE: ARTs gathers information
from surveillance sensors, processes it, and sends it to air traffic
controllers in terminal radar approach control facilities and control towers
at airports. A series of improvements to ArTs have provided increased
processor capacity and the ability to support a greater number of
controller displays. The ArTs I1IE improvements provide for more
controller positions and surveillance sensor inputs at selected large
facilities. ArRTs IIIE is operational at New York, Chicago, and Dallas/Fort
Worth with additional systems planned for Southern California and
Denver. FAA estimates that the enhancement will cost $383.8 million to
develop and deploy.
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Display System Replacement (DsR): DsR is intended to replace air traffic
controllers’ display-related systems in each of the en route centers. Dsr
consists of controller work stations connected via a local area network to
three interfacing systems (Host Computer System, Enhanced Direct
Access Radar Channel, and Weather and Radar Processor). FAA plans to
deploy pbsr to all 20 en route centers in the continental United States, as
well as atc facilities in Anchorage and potentially in Honolulu. Faa is now
conducting system acceptance testing. FAA estimates that psr will cost
$1,055.3 million to develop and deploy.

National Airspace System (NAs) Infrastructure Management System (NIMS):
NIMS is intended to provide the system infrastructure, including data
architecture and network communications, to permit remote ATC system
operational monitoring and maintenance. This program will provide a
three-tiered architecture consisting of a national control center, 4 to 10
operational control centers, and over 300 local work centers. Nims is in the
pre-solicitation phase, and Faa estimates that it will cost about

$500 million to develop and deploy.

Voice Switching and Control System (vscs): vscs is intended to provide
air-to-ground and ground-to-ground communications between en route
centers and aircraft. The vscs is to replace the aging ground-to-ground
switching equipment and the air-to-ground circuits with a single
integrated, computer-controlled, digital voice switching system. The
development of vscs is completed and all systems are operational. FAA
estimates that vscs will cost about $1.5 billion to develop and deploy.
Weather and Radar Processor (WARP): WARP is a next generation weather
and radar processing and display system that is intended to permit
consolidation of weather data from several sources into a single,
integrated display for controllers. Currently, the weather information
provided to controllers in the en route centers comes from long-range
aircraft surveillance radars, which are not well-suited for this purpose.
Next generation weather radars are to replace the surveillance radars as
the source of weather information. warp is to collect, process, and
disseminate this and other weather data to controllers, traffic management
specialists, pilots, and meteorologists. warP is currently under
development, and FAA estimates that it will cost $124.6 million to develop
and deploy.

To address our second objective (what steps/actions FAA has underway or
planned to improve its software acquisition processes and what obstacles,
if any, may impede FaA’s progress), we interviewed Faa’s Chief Scientist for
Software Engineering and his staff to determine: (1) process
improvements that are planned and underway; (2) the rationale for each
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initiative; (3) the relative priority of each; (4) progress made on each
initiative; and (5) obstacles, if any, impeding progress. We also analyzed
process improvement plans, meeting minutes, and related documentation
to further address these areas. Finally, we interviewed representatives
from the ATc modernization product teams and the sepc to obtain their
perspectives in assessing process improvement support, activities,
progress, and obstacles.

The Department of Transportation provided written comments on a draft
of this report. These comments are presented and evaluated in chapter 11,
and are reprinted in appendix I. We performed our work at FAA
headquarters offices in Washington, D.C. between March 1996 and
February 1997, in accordance with generally accepted government
auditing standards.
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FAA's Software
Acquisition Planning
Process Is Not
Effective

The purpose of software acquisition planning is to ensure that reasonable
planning for the software acquisition is conducted and that all aspects of
the total software acquisition effort are included in these plans. According
to the sa-cmwm, a repeatable software acquisition planning process, among
other things, includes (1) addressing software life cycle support in
acquisition plans, (2) preparing life cycle software cost estimates,

(3) having a written software acquisition policy, (4) measuring and
reporting on the status of software acquisition planning activities, and

(5) having guidance on software training and experience requirements for
project personnel.

All five projects have some ability and/or activity strengths in this kpa. For
example, every project addresses software life cycle support in planning
documents and software life cycle cost estimates were prepared for four
of the projects. However, we found many more process weaknesses than
strengths. For example, FAA has a systems acquisition policy, but the
policy does not specifically address or provide guidance on software
acquisition. Therefore, FAA management has not formally recognized the
importance and uniqueness of software acquisition issues in the system
acquisition process, and has not formally committed to managing software
acquisition in a disciplined manner. Also, the product teams do not
measure or report on the status of software acquisition planning activities.
As a result, management is not always aware of problems in project
performance, and cannot always take corrective action expeditiously.
Additionally, none of the five projects has specific guidance on software
training or experience requirements for project participation. As a result,
software training is ad hoc, and decisions about project personnel
assignments are subjective.

Figure 2.1 provides a comprehensive listing of the five projects’ strengths,
weaknesses, and observations for the software acquisition planning kpA.
The specific findings supporting the practice ratings cited in figure 2.1 are
in tables 2.1 through 2.5.
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Figure 2.1: Software Acquisition Planning

Key Practice

Commitment 1

The acquisition organization has a written policy for
planning the software acquisition.
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Ability 1 performing software acquisition planning.
Ability 2 The acquisition organization has experienced
software acquisition management personnel.
Ability 3 Software acquisition management personnel are
experienced in the domain of the project.
Activity 1 Software acquisition planning personnel are
involved in system acquisition planning.
The project's software acquisition planning is
Activity 2 documented and the planning documentation is
maintained over the life of the project.
Activity 3 The software acquisition strategy for the project is
developed.
Software acquisition planning includes provisions
Activity 4 for ensuring that the life cycle support of the
system is included in planning documentation.
Activity 5 A life cycle cost estimate for the software activity is

prepared and independently verified.

Measurement 1

Measurements are made and used to determine the
status of the software acquisition planning
activities.

Verification 1

The activities for software acquisition planning are
reviewed by acquisition organization management
on a periodic basis.

Verification 2

The activities for software acquisition planning are
reviewed by the project manager on both a periodic
and event-driven basis.
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Table 2.1: Software Acquisition Planning Findings for ARTSIIIE

Automated Radar Terminal System IlIE

Key Practice Finding Rating

Commitment 1 The acquisition organization has a written The system acquisition policy does not Weakness
policy for planning the software acquisition. adequately address software, e.g., it does

not address items that should be included
in software planning such as contract
tracking and oversight, requirements
development, evaluation, and risk
management.

Ability 1 Personnel are assigned the responsibility No personnel are assigned the Weakness
for performing software acquisition planning. responsibility for software acquisition

planning.

Ability 2 The acquisition organization has The acquisition organization has no Observation
experienced software acquisition guidance regarding training or experience
management personnel. requirements for project participation.

Ability 3 Software acquisition management There are no guidelines that define domain  Weakness
personnel are experienced in the domain of knowledge or experience.
the project.

Activity 1 Software acquisition planning personnel are No one on the product team is specifically =~ Weakness
involved in system acquisition planning. assigned responsibility for software

acquisition.

Activity 2 The project’s software acquisition planning  There is no documented software Weakness
is documented and the planning acquisition plan.
documentation is maintained over the life of
the project.

Activity 3 The software acquisition strategy for the There is no software acquisition strategy. Weakness
project is developed.

Activity 4 Software acquisition planning includes The product team ensures that life cycle Strength
provisions for ensuring that the life cycle support is included in planning
support of the system is included in documentation.
planning documentation.

Activity 5 A life cycle cost estimate for the software The life cycle cost estimate was prepared Weakness
activity is prepared and independently but not independently verified.
verified.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the software taken and used to determine the status of
acquisition planning activities. activities for any of the key process areas.

Verification 1 The activities for software acquisition While the Integrated Product Team leader ~ Weakness
planning are reviewed by acquisition reviews the status of the contract and the
organization management on a periodic contractor’s cost and schedule, he does not
basis. review the status of the activities that are

required to be performed for any of the key
process areas.
Verification 2 The activities for software acquisition While the product team leader reviews the ~ Weakness

planning are reviewed by the project
manager on both a periodic and
event-driven basis.

status of the contract and the contractor’s
cost and schedule, he does not review the
status of the activities that are required to
be performed for any of the key process
areas.
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Table 2.2: Software Acquisition Planning Findings for DSR

Display System Replacement

Key Practice Finding Rating

Commitment 1 The acquisition organization has a written The system acquisition policy does not Weakness
policy for planning the software acquisition. adequately address software, e.g., it does

not address items that should be included
in software planning such as contract
tracking and oversight, requirements
development, evaluation, and risk
management.

Ability 1 Personnel are assigned the responsibility Personnel are assigned the responsibility Strength
for performing software acquisition planning. for performing software acquisition planning.

Ability 2 The acquisition organization has The acquisition organization has no Observation
experienced software acquisition guidance regarding training or experience
management personnel. requirements for project participation.

Ability 3 Software acquisition management There are no guidelines that define domain  Weakness
personnel are experienced in the domain of knowledge or experience.
the project.

Activity 1 Software acquisition planning personnel are Software acquisition personnel are involved Strength
involved in system acquisition planning. in system acquisition planning.

Activity 2 The project’s software acquisition planning  There is no software acquisition planning Weakness
is documented and the planning documentation.
documentation is maintained over the life of
the project.

Activity 3 The software acquisition strategy for the Officials stated that the software acquisition Weakness
project is developed. strategy is developed, however, the

documents provided did not address such
things as objectives, technologies, and
schedule.

Activity 4 Software acquisition planning includes Software acquisition planning includes life  Strength
provisions for ensuring that the life cycle cycle support planning.
support of the system is included in
planning documentation.

Activity 5 A life cycle cost estimate for the software A life cycle cost estimate is prepared and Strength
activity is prepared and independently independently verified.
verified.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the software taken and used to determine the status of
acquisition planning activities. activities for any of the key process areas.

Verification 1 The activities for software acquisition While the Integrated Product Team leader ~ Weakness
planning are reviewed by acquisition reviews the status of the contract and the
organization management on a periodic contractor’s cost and schedule, he does not
basis. review the status of the activities that are

required to be performed for any of the key
process areas.
Verification 2 The activities for software acquisition While the product team leader reviews the ~ Weakness

planning are reviewed by the project
manager on both a periodic and
event-driven basis.

status of the contract and the contractor’'s
cost and schedule, he does not review the
status of the activities that are required to
be performed for any of the key process
areas.
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Table 2.3: Software Acquisition Planning Findings for NIMS

NAS Infrastructure Management System

Key Practice Finding Rating

Commitment 1 The acquisition organization has a written The system acquisition policy does not Weakness
policy for planning the software acquisition. adequately address software, e.g., it does

not address items that should be included
in software planning such as contract
tracking and oversight, requirements
development, evaluation, and risk
management.

Ability 1 Personnel are assigned the responsibility The team members are assigned the Strength
for performing software acquisition planning. responsibility for software acquisition

planning.

Ability 2 The acquisition organization has The acquisition organization has no Observation
experienced software acquisition guidance regarding training or experience
management personnel. requirements for project participation.

Ability 3 Software acquisition management There are no guidelines that define domain  Weakness
personnel are experienced in the domain of knowledge or experience.
the project.

Activity 1 Software acquisition planning personnel are The team members for software acquisition  Strength
involved in system acquisition planning. are assigned collective responsibility and

are actively involved in system acquisition
planning.

Activity 2 The project’s software acquisition planning At this early stage in the program, the Observation
is documented and the planning software acquisition planning
documentation is maintained over the life of documentation is being written but is not
the project. complete.

Activity 3 The software acquisition strategy for the Officials stated that the software acquisition Strength
project is developed. strategy will be contained within the

acquisition plan.

Activity 4 Software acquisition planning includes Software acquisition planning includes Strength
provisions for ensuring that the life cycle provisions for ensuring that life cycle
support of the system is included in support is included in planning
planning documentation. documentation.

Activity 5 A life cycle cost estimate for the software A life cycle cost estimate for software has Strength
activity is prepared and independently been prepared and independently verified.
verified.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the software taken to determine the status of activities for
acquisition planning activities. any of the key process areas.

Verification 1 The activities for software acquisition While the Integrated Product Team leader ~ Weakness

planning are reviewed by acquisition
organization management on a periodic
basis.

reviews the status of the contract and the
contractor’s cost and schedule, he does not
review the status of the activities that are
required to be performed for any of the key
process areas.
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NAS Infrastructure Management System

Key Practice

Finding

Rating

Verification 2

The activities for software acquisition
planning are reviewed by the project
manager on both a periodic and
event-driven basis.

While the product team leader reviews the ~ Weakness
status of the contract and the contractor’s

cost and schedule, he does not review the

status of the activities that are required to

be performed for any of the key process

areas.
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Table 2.4: Software Acquisition Planning Findings for VSCS

Voice Switching and Control System

Key Practice Finding Rating

Commitment 1 The acquisition organization has a written The system acquisition policy does not Weakness
policy for planning the software acquisition. adequately address software, e.g., it does

not address items that should be included
in software planning such as contract
tracking and oversight, requirements
development, evaluation, and risk
management.

Ability 1 Personnel are assigned the responsibility Personnel are assigned the responsibility Strength
for performing software acquisition planning. for performing software acquisition planning.

Ability 2 The acquisition organization has The acquisition organization has no Observation
experienced software acquisition guidance regarding training or experience
management personnel. requirements for project participation.

Ability 3 Software acquisition management There are no guidelines that define domain  Weakness
personnel are experienced in the domain of knowledge or experience.
the project.

Activity 1 Software acquisition planning personnel are Software acquisition personnel are involved Strength
involved in system acquisition planning. in system acquisition planning.

Activity 2 The project’s software acquisition planning  The project’s software acquisition planning Weakness
is documented and the planning is not documented.
documentation is maintained over the life of
the project.

Activity 3 The software acquisition strategy for the No software acquisition strategy exists. The Weakness
project is developed. system acquisition strategy does not

address software.

Activity 4 Software acquisition planning includes The life cycle support of the system is Strength
provisions for ensuring that the life cycle included in the acquisition planning
support of the system is included in documentation.
planning documentation.

Activity 5 A life cycle cost estimate for the software The life cycle cost estimate has been Strength
activity is prepared and independently prepared and independently verified.
verified.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the software taken or used to determine the status of
acquisition planning activities. activities for any of the key process areas.

Verification 1 The activities for software acquisition While the Integrated Product Team leader ~ Weakness
planning are reviewed by acquisition reviews the status of the contract and the
organization management on a periodic contractor’s cost and schedule, he does not
basis. review the status of the activities that are

required to be performed for any of the key
process areas.
Verification 2 The activities for software acquisition While the product team leader reviews the ~ Weakness

planning are reviewed by the project
manager on both a periodic and
event-driven basis.

status of the contract and the contractor’'s
cost and schedule, he does not review the
status of the activities that are required to
be performed for any of the key process
areas.
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Table 2.5: Software Acquisition Planning Findings for WARP

Weather and Radar Processor

Key Practice

Finding

Rating

Commitment 1

The acquisition organization has a written
policy for planning the software acquisition.

The system acquisition policy does not Weakness
adequately address software, e.g., it does

not address items that should be included

in software planning such as contract

tracking and oversight, requirements

development, evaluation, and risk

management.

Ability 1 Personnel are assigned the responsibility Although the product team stated that they  Observation
for performing software acquisition planning. are assigned collective responsibility for

systems acquisition, they could not provide
documentation to show a specific
assignment for software acquisition.

Ability 2 The acquisition organization has The acquisition organization has no Observation
experienced software acquisition guidance regarding training or experience
management personnel. requirements for project participation.

Ability 3 Software acquisition management There are no guidelines that define domain  Weakness
personnel are experienced in the domain of knowledge or experience.
the project.

Activity 1 Software acquisition planning personnel are Although the product team is responsible Weakness
involved in system acquisition planning. for systems acquisition, there is no one

specifically assigned for software nor does
any document expressly state that software
is part of systems acquisition.

Activity 2 The project’s software acquisition planning  There is no software acquisition plan. Weakness
is documented and the planning
documentation is maintained over the life of
the project.

Activity 3 The software acquisition strategy for the There is no software acquisition strategy for Weakness
project is developed. the project. The system acquisition strategy

covers only software enhancements.

Activity 4 Software acquisition planning includes The acquisition plan includes provisions for ~ Strength
provisions for ensuring that the life cycle ensuring that life cycle support is included.
support of the system is included in
planning documentation.

Activity 5 A life cycle cost estimate for the software The life cycle cost estimate is prepared and Strength

activity is prepared and independently
verified.

independently verified.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the software taken and used to determine the status of
acquisition planning activities. activities for any of the key process areas.

Verification 1 The activities for software acquisition While the Integrated Product Team leader ~ Weakness

planning are reviewed by acquisition
organization management on a periodic
basis.

reviews the status of the contract and the
contractor’s cost and schedule, he does not
review the status of the activities that are
required to be performed for any of the key
process areas.
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Weather and Radar Processor

Key Practice Finding Rating
Verification 2 The activities for software acquisition While the product team leader reviews the ~ Weakness
planning are reviewed by the project status of the contract and the contractor’s
manager on both a periodic and cost and schedule, he does not review the
event-driven basis. status of the activities that are required to
be performed for any of the key process
areas.
; Effective planning is the cornerstone of successful software acquisition.
Conclusions pranning d

While Faa showed some strengths in this kpa, its many weaknesses render
the software acquisition planning capability ad hoc and chaotic. Therefore,
it is unlikely that projects are effectively measuring and monitoring
software acquisition progress and taking corrective actions expeditiously.
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Product Teams
Performing Many
Solicitation Practices

The purpose of solicitation is to prepare a request for proposal that
delineates a project’s software-related requirements, and select a
contractor that can most cost-effectively satisfy these requirements, while
complying with relevant solicitation laws and regulations. According to
the sa-cMMm, specific requirements for a repeatable solicitation process
include, among other things, (1) having and following a solicitation plan,
(2) assigning responsibility and ensuring sufficient resources for
coordinating and conducting solicitation activities, (3) preparing and
reviewing cost and schedule estimates for the software products and
services being acquired, and (4) periodically measuring solicitation work
completed and effort and funds expended, comparing these measures to
plans, and reporting the results to management.

All five projects have strengths in many of the practices required by this
KPA. For example, most projects have written solicitation plans, assign
responsibility for coordinating and conducting the solicitation activities,
and prepare and review contract-related software cost and schedule
estimates.

However, the projects are weak in several areas. For example, even
though most projects had a written solicitation plan, not all projects
followed their plans. Also, none of the projects adequately identified the
resources needed to conduct solicitation activities. While Faa personnel
stated that they had adequate solicitation resources, they provided no
evidence of either a mechanism for identifying required resources or for
ensuring that required resources are provided. These weaknesses increase
the risk of FaA not adequately evaluating the offerors’ proposals, and
making a suboptimal selection. Additionally, none of the five measured or
reported on the status of product team solicitation activities. As a result,
management cannot identify solicitation problems early and resolve them
expeditiously.

Figure 3.1 provides a comprehensive listing of the five projects’ strengths,
weaknesses, and observations for the solicitation kpa. The specific
findings supporting the practice ratings cited in figure 3.1 are in tables 3.1
through 3.5.
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Figure 3.1: Solicitation Summary
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Key Practice ARTSIIIE DSR NIMS VSCS WARP
Commitment 1 The acquisition organization has a written policy for Strenath Strenath Strength Strength Strength
the conduct of the solicitation. 9 9 eng 9 eng
Commitment 2 Re.spon.s'b'!'ty for. the software portion of the WWEELGESS Observation Strength Strength
solicitation is designated.
A selection official has been designated to be
Commitment 3 responsible for the selection process and the Strength Not rated Strength Strength Not rated
decision.
Ability 1 A group‘that is resppnsjble f0|" qt_)ordin_elting and Strength Strength Strength Not rated Strength
conducting the solicitation activities exists.
Ability 2 :gt?ﬂg:;e resources are provided for the solicitation WWEETGESS WEETGERS WEELGESS \WEELGESS WWEELGESS
Ability 3 Individuals performing the solicitation activities have Observation | Observation Observation Dbservation dbservation
experience or receive training.
Activity 1 ;-st?vﬁ{gied team documents its plans for solicitation Strength Not rated Strength Observation Strength
Activity 2 The project's §0Iipitation activities are performed in Observation Not rated Strength Strength
accordance with its plans.
Activity 3 The project team documents its plans for proposal Weakness Strength Strength Observation Strength
evaluation activities.
Activity 4 The project team's praposal evaluation activities are Weakness Not rated Strength Strength
performed in accordance with its plans.
i A cost estimate and schedule for the software
Activity 5 g ] Strength Strength Strength Strength
vy activity being sought are prepared. 9 Strength 9 9 9
o The software cost estimate and schedule are
Activity 6 independently reviewed for comprehensiveness and Strength Observation Strength Strength Strength
realism.
The groups supporting the solicitation (e.g., end
- user, systems engineering, support organization, and .
Activity 7 application domain experis) receive orientation on Weakness Not rated Strength WWEELGESS Observation
the solicitation's objectives and procedures.
The project team and the offeror review the project's
Activity 8 software requirements during negotiations to ensure Observation Strength Not rated Observation Strength
mutual understanding.
Measurement 1 Measurements are ”?ade af“? _used to determine the Weakness Weakness Weakness Weakness Weakness
status of the solicitation activities.

GAO/AIMD-97-47 Air Traffic Control



Chapter 3
Solicitation

Key Practice ARTSIIE DSR NIMS VSCS WARP

Verification 1

The activities for solicitation are reviewed by the
designated selection official or acquisition Weakness Weakness WWEETGERS WWEETGESS Weakness
organization management on a periodic basis.

Verification 2

The activities for solicitation are reviewed by the
project manager on both a periodic and event-driven Weakness WWEETGESS Weakness WWEELGESS WWEELGESS
basis.

- = Weakness  Key practice not implemented
I:I = Strength Key practice effectively implemented

|:| = Observation Key practice evaluated but evidence inconclusive. Cannot characterize as either strength or
weakness

|:| Not rated Key practice not currently relevant to project, therefore not evaluated
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Table 3.1: Solicitation Findings for ARTSIIIE

Automated Radar Terminal System IlIE

Key Practice

Finding

Rating

Commitment 1

The acquisition organization has a written
policy for the conduct of the solicitation.

FAA Order 1810.1F is the written policy.

Strength

Commitment 2 Responsibility for the software portion of the Officials gave conflicting answers as to who Weakness
solicitation is designated. is responsible for the software portion of the
solicitation, and could not provide a
document that formally designates
responsibility.
Commitment 3 A selection official has been designated to  The Administrator was the selection official ~ Strength
be responsible for the selection process for the sole-source contract.
and the decision.
Ability 1 A group that is responsible for coordinating A group (matrix team) is responsible for Strength
and conducting the solicitation activities coordinating and conducting the solicitation
exists. activities.
Ability 2 Adequate resources are provided for the No mechanism exists for identifying Weakness
solicitation activities. resources required and for ensuring that the
needed resources are provided to the
project.
Ability 3 Individuals performing the solicitation The acquisition organization has no Observation
activities have experience or receive guidance regarding training or experience
training. requirements for project participation.
Activity 1 The project team documents its plans for The team documents its plans for Strength
solicitation activities. solicitation activities.
Activity 2 The project’s solicitation activities are While officials stated that solicitation Observation
performed in accordance with its plans. activities are performed in accordance with
its plans, they could not provide
documentation to support this.
Activity 3 The project team documents its plans for The team does not document its plans for Weakness
proposal evaluation activities. proposal evaluation activities.
Activity 4 The project team’s proposal evaluation No evaluation plan exists, therefore, the Weakness
activities are performed in accordance with team could not perform in accordance with
its plans. its plan.
Activity 5 A cost estimate and schedule for the A cost estimate and schedule were Strength
software activity being sought are prepared. prepared.
Activity 6 The software cost estimate and schedule The cost estimate and schedule were Strength
are independently reviewed for independently reviewed.
comprehensiveness and realism.
Activity 7 The groups supporting the solicitation (e.g., No orientation briefing occurred. Weakness

end user, systems engineering, support
organization, and application domain
experts) receive orientation on the
solicitation’s objectives and procedures.
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Automated Radar Terminal System IlIE

Key Practice

Finding Rating

Activity 8

The project team and the offeror review the
project’s software requirements during
negotiations to ensure mutual
understanding.

Officials stated that meetings were held with Observation
the contractor to ensure mutual
understanding, however, they could not
provide documents to support this.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the solicitation taken and used to determine the status of
activities. activities for any of the key process areas.
Verification 1 The activities for solicitation are reviewed by While the Integrated Product Team leader =~ Weakness
the designated selection official or reviews the status of the contract and the
acquisition organization managementon a  contractor’'s cost and schedule, he does not
periodic basis. review the status of the activities that are
required to be performed for any of the
various key process areas.
Verification 2 The activities for solicitation are reviewed by While the product team leader reviews the =~ Weakness

the project manager on both a periodic and
event-driven basis.

status of the contract and the contractor’'s
cost and schedule, he does not review the
status of the activities that are required to
be performed for any of the key process
areas.
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Table 3.2: Solicitation Findings for DSR

Display System Replacement

Key Practice Finding Rating
Commitment 1 The acquisition organization has a written There is an FAA policy that addresses Strength
policy for the conduct of the solicitation. solicitation conduct.
Commitment 2 Responsibility for the software portion of the Officials stated that responsibility for the Observation
solicitation is designated. software portion of the solicitation has been

assigned, however, they could not provide
documents to support this.

Commitment 3

A selection official has been designated to  Not applicable. DSR was a change order Not rated
be responsible for the selection process from an existing larger contract that went
and the decision. through the acquisition phase in 1984.

Current team members joined the team

after the change order was negotiated and,

therefore, could not address this key

practice.
Ability 1 A group that is responsible for coordinating A group responsible for the solicitation Strength
and conducting the solicitation activities exists.
exists.
Ability 2 Adequate resources are provided for the No mechanism exists for identifying Weakness
solicitation activities. resources required and for ensuring that the
needed resources are provided to the
project.
Ability 3 Individuals performing the solicitation The acquisition organization has no Observation
activities have experience or receive guidance regarding training or experience
training. requirements for project participation.
Activity 1 The project team documents its plans for Not applicable. DSR was a change order Not rated
solicitation activities. from an existing larger contract that went
through the acquisition phase in 1984.
Current team members joined the team
after the change order was negotiated and,
therefore, could not address this key
practice.
Activity 2 The project’s solicitation activities are Not applicable. DSR was a change order Not rated
performed in accordance with its plans. from an existing larger contract that went
through the acquisition phase in 1984.
Current team members joined the team
after the change order was negotiated and,
therefore, could not address this key
practice.
Activity 3 The project team documents its plans for The product team uses a change order Strength
proposal evaluation activities. evaluation plan to document plans for

proposal evaluation activities.

(continued)
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Display System Replacement

Key Practice Finding Rating

Activity 4 The project team’s proposal evaluation Not applicable. DSR was a change order Not rated
activities are performed in accordance with  from an existing larger contract that went
its plans. through the acquisition phase in 1984.

Current team members joined the team
after the change order was negotiated and,
therefore, could not address this key
practice.

Activity 5 A cost estimate and schedule for the A cost estimate and schedule were Strength
software activity being sought are prepared. generated.

Activity 6 The software cost estimate and schedule Officials could not produce documentation  Observation
are independently reviewed for that supported their statement that the
comprehensiveness and realism. software cost estimate and schedule were

independently reviewed.

Activity 7 The groups supporting the solicitation (e.g., Not applicable. DSR was a change order Not rated
end user, systems engineering, support from an existing larger contract that went
organization, and application domain through the acquisition phase in 1984.
experts) receive orientation on the Current team members joined the team
solicitation’s objectives and procedures. after the change order was negotiated and,

therefore, could not address this key
practice.

Activity 8 The project team and the offeror review the A series of scheduled meetings were held  Strength
project’s software requirements during to ensure mutual understanding of
negotiations to ensure mutual requirements.
understanding.

Measurement 1 Measurements are made and used to No internal process measurements are Weakness
determine the status of the solicitation taken and used to determine the status of
activities. activities for any of the key process areas.

Verification 1 The activities for solicitation are reviewed by While the Integrated Product Team leader =~ Weakness
the designated selection official or reviews the status of the contract and the
acquisition organization managementon a  contractor’'s cost and schedule, he does not
periodic basis. review the status of the activities that are

required to be performed for any of the key
process areas.
Verification 2 The activities for solicitation are reviewed by While the product team leader reviews the =~ Weakness

the project manager on both a periodic and
event-driven basis.

status of the contract and the contractor’'s
cost and schedule, he does not review the
status of the activities that are required to
be performed for any of the key process
areas.
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Table 3.3: Solicitation Findings for NIMS

NAS Infrastructure Management System

Key Practice Finding Rating
Commitment 1 The acquisition organization has a written The Acquisition Management System is the  Strength
policy for the conduct of the solicitation. written policy.
Commitment 2 Responsibility for the software portion of the Responsibility for the software portion of the Strength
solicitation is designated. solicitation has been designated to software
experts on the team.
Commitment 3 A selection official has been designated to A selection official has been designated to  Strength
be responsible for the selection process be responsible for the selection process
and the decision. and decision.
Ability 1 A group that is responsible for coordinating The contracting officer, support staff, and Strength
and conducting the solicitation activities the parent ASU organization are
exists. responsible for coordinating and
conducting the solicitation activities.
Ability 2 Adequate resources are provided for the No mechanism exists for identifying Weakness
solicitation activities. resources required and for ensuring that the
needed resources are provided to the
project.
Ability 3 Individuals performing the solicitation The acquisition organization has no Observation
activities have experience or receive guidance regarding training or experience
training. requirements for project participation.
Activity 1 The project team documents its plans for The product team documents its plans for  Strength
solicitation activities. solicitation activities.
Activity 2 The project’s solicitation activities are Officials stated that solicitation activities will Strength
performed in accordance with its plans. be performed in accordance with its plans.
NIMS is in the presolicitation phase.
Activity 3 The project team documents its plans for The project team has documented its plans  Strength
proposal evaluation activities. for proposal evaluation activities.
Activity 4 The project team’s proposal evaluation In accordance with the plan, Strength
activities are performed in accordance with prequalification was completed and
its plans. vendors were down-selected from it.
Activity 5 A cost estimate and schedule for the The Acquisition Program Baseline includes  Strength

software activity being sought are prepared. a cost estimate and schedule for the
software acquisition.

Activity 6 The software cost estimate and schedule An independent assessment was done. Strength
are independently reviewed for
comprehensiveness and realism.

Activity 7 The groups supporting the solicitation (e.g., Solicitation activities orientation was Strength
end user, systems engineering, support conducted 