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ABSTRACT

Today’s fleet logistics operators maintain responsibility for Naval Force
sustainment. Without vital data and useful information systems, substantive logistics
improvements are difficult to realize. Exploitation of current satellite technology
provides unique opportunities for improvements in data-transfer capacity to fleet units.
As private industry takes the lead in technological development, the military must closely
monitor commercial space-based communications systems. This research analyzed five
commercial satellite systems that pos#ess various capabilities, and provides an overview
to distinguish their operational characteristics. Information systems must also be
developed using an appropriate program management structure, which offers guidance
and support. Conclusions are presented for SALTS program management and
recommendations are made for several satellite systems that may meet the Navy’s

requirements.
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I. INTRODUCTION

A. INFORMATION TECHNOLOGY

Strategic information management through the use of information technology
aims at maximizing improvements in mission berformance. The current push within the
Department of Defense (DOD) is results-oriented management with which we can
improve management information, restructure work processes, and gradually reduce costs

while increasing service levels. Without vital data and useful information systems,

substantive improvements become unattainable. [Ref. 1]

Unique‘opportunities for improvement are available for exploitation as long as the
technology is aligned with business needs and priorities. Many questionable information
systems will continue to be developed unimpeded and under-managed, as leaders respond
to crises by purchasing more technology. Naval personnel already hampered by
increasing workloads must not be forced to struggle with information systems that add

further burdens.

B. OPERATIONAL LOGISTICS

The Naval Supply System Command (NAVSUP) is responsible for providing
logistic support to the Naval Forces. One of NAVSUP’s aims is to exploit the Internet’s
capabilities and provide “One Touch” logistics processing for its customers. Logistics is
comprised of acquisition, management, distribution, and maintenance of the inventory
ﬁsed to provide replacement parts and other items for sustaining the readiness of ships,

aircraft, and other weapon systems, as well as supporting military personnel. Logistics



operations include four major activities: depot maintenance, distribution, materiel
ménagement, and transportation.

Distribution is the receipt, storage, issue, and movement of materiel from
suppliers to warehouses, or from warehouses to users. Materiel management is the
determination of what and how many items DOD needs, how to acquire and where to
store them, and the associated inventory management prior to issuance to users.
Transportation is the movement of people and cargo. [Ref. 2] Depot maintenance is the

overhaul or repair of restorable and reissueable items.

C. SUPPORTING LOGISTICS WITH INFORMATION TECHNOLOGY

- Information technology systems aimed at reducing logistics cycle times,
developing a seamless logistics system, and streamlining the logistics infrastructure are a
top priority for DOD. The vision of the revamped logistics system is that it will "provide
reliable, flexible, cost-effective and prompt logistics support, information, and services to
the warfighters; and achieve a lean infrastructure.” [Ref. 3] This vision is guided by a
principle that highlights the need for near real-time information on material and logistics
support capabilities. It also recognizes that the future logistics environment will also
require greater mobility and visibility of key assets to provide appropriately rapid
responses to changing requirements.

User requirements are generated from multiple sources; including both shore-
based installations and deployable units, creating a difficult environment for gathering
and distributing information. A tool for broadening the logistics community’s ability to
communicate with underway vessels and other remotely located units was needed.

Conventional communications channels have proven inadequate to carry both operational



and logistic/administrative data. As Operation Desert Shield/Desert Storm demonstrated,
communications requirements over-burdened the existing network and MINIMIZE was
imposed. This elimination of bvixtually all non-tactical communications from the
operating theater quickly became a potential threat to sustainment of a protracted military
effort in the Arabian Gulf. The Streamlined Automated Logistics Transmission System
(SALTS) was designed to fill the void using commercial INMARSAT-A satellites as
transmission pipe. SALTS quickly evolved into one of the most widely used fleet
logistics tools. Although currently running in the stand-alone format, changing

technology and architecture trends are pushing SALTS towards a new, web based

solution.

The inherently mobile operational environment and the operational unit’s ever-
~ increasing bandwidth requirements demand a comprehensive satellite communications
solution robust enough to meet these changing conditions. There are several new
commercial options vying for business and within the next five years there will be several
more, all with varying capabilities and coverage areas. Thus it is vital that military
program managers in conjunction with system users, examine all available alternatives.
As it stands International Maritime Satellite Organization INMARSAT), Globalstar,
ORBCOM, Intermediate Circular Orbit (ICO), and Teledesic appear to be the most viable
commercial systems for data transmission. Both INMARSAT B and Globalstar are in
service, with the others to follow within the next several years. One system eliminated
. from consideration was Iridium due to its expensive equipment, high usage charges and

limited capacity. At 4.6 Kilobytes per second (Kbps), it was designed and is suitable



- |

only for voice transmissions, not data. Another elimination was Skybridge, due to its

limited coverage of equatorial and high-latitude regions.

D. PURPOSE

Passing time sensitive data is intrinsic to forward-deployed operational logistic
success. Providing fleet logisticians with the required tools is the main objective of the
SALTS system. Recently, military satellite (MILSAT) channels have become
overburdened during military conflicts; demonstrating that a commercial communications
channel is necessary for transmitting logistic data.

The purpose of this analysis is to examine the structure of SALTS program and its
associated management structure; and to evaluate potential satellite communication
channel upgrades. An alternative for program configuration is considered and five
commercial satellite communications systems reviews are performed. The aim of the
reviews is not to conduct detailed technical evaluations but to provide long range

planning information for possible SALTS program developments.

E. FINDINGS

This new era of commercial satellite communications dramatically expands the
available capabilities and features desired by both business and military customers.
Competition is driving the market to produce value-laden systems at reasonable prices.
Thus, the commercial space sector must be closely monitored with the intent to exploit its
developing advantages.

Today’s deployed logistics operator is communicating via INMARSAT with

SALTS on a daily basis. But as SALTS expands from a Windows based program into a



Web platform this author believes it should be treated as an acquisition program and be
relocated at NAVSUP. The overarching balances provided by a tailored acquisition
strategy and planned program management would compliment the innovation already
demonstrated by the SALTS tearﬁ. For shipboard operators, the SALTS program could
incorporate “One Touch Supply” functions as appropriate; offering them as new SALTS

components that would gain immediate user acceptance.
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II. LOGISTICS DATA TRANSMISSION REQUIREMENTS

A. LOGISTICS DATA

The Supply System provides the Navy with essential oberating items for ships,
aircraft, and facilities; including fuel, food, transportation, clothing, and other services in
an effective and economic manner. This mission encompasses a wide variety of
disciplines such as inventory control, financial management, contracting, information
systems, operations analysis, material and operational logistics, fuels management, and
physical distribution. This reflection of the warfighter needs makes the Supply System a
critical success factor for the operational efficiency and fighting effectiveness of Naval
Forces.

The rapidly shifting stratégic balance, including the collapse of the Soviet Union
and the ensuing shift in operational focus from open-ocean warfare to littoral operations
" increases the complexity of logistic support. National Military Strategy indicates that
tomorrow’s Navy will be an expeditionary force, whose flexibility will be key. And, as
history has demonstrated success will greatly depend on timely logistics éupport.
Logistics has thus taken on added importance as operational commanders now seek
innovative solutions to war-fighting scenarios.

While all services have traditionally carried out operations overseas, base closures
are limiting future land based opportunities. Thus, Naval forces may soon have to fill an
even greater role in protecting National Security Interests. [Ref. 4] Remote operations
require preplanned supplies and replenishment capabilities and associated strategies must

include refined sustainment plans. Sustainment brings about the ever-expanding role of




force logistics and its many different data requirements. SALTS furnishes the remote

logistician with a single entry point for Supply System access and file transfer services.
1. Requisitions

Users order both repair and stock replenishment supplies through on board
computer systems that create automated requisitions for the material required. These
orders or requisitions accumulate within the ship’s system until prepared for issue from
stock, if the part is on hand; or transmission to the Supply System if not. Requisitions
leaving the ship are sent via SALTS for forwarding to DAAS. DAAS then routes the
requisitions to the appropriate activity. Upon reaching the designated activity a
requisition enters a complex pipeline that includes processing, issuing, procuring (if
necessary), and shipping. At each step notification is sent to the ordering activity through
SALTS. This notification process provides visibility of a requisition’s status to the
originator. Timely notification leads to better support through informed customers, who

do not blindly wait for a spare part that is unavailable.

2. Financial Statements

Shipboard logistics operators use many different software products to manage
various functions. Retail operations are accomplished using the Retail Operations
Management (ROM) system. At the end of the retail accounting period financial
reporting files are created. Each Navy ship is required to submit various financial reports
including: Ship’s Operating Target (OPTAR), Food Service, Disbursing and Retail
Operations. The timeliness of these reports provides the Type Commander with
dependable information on the financial health of the fleet. During times of crisis this

information is vital for contingency planning.



Subsidiary reports are also transmitted to fleet units such as Unmatched
Expenditure Reports and Depot Level Repairable (DLR) Carcass Reports, each of which
requires prompt response or additional charges are incurred. Both the reports and the

responses are sent via SALTS.

3. Other Logistics Files

SALTS maintains a database of useful files available for transfer in areas such as
Food Service and Retail Operations. These files provide easy access to important
information such as publications, notices, bulletins, letters, food wamings; and
memorandums. Users >mere1y request the desired files and they are forwarded during the
next download. For example, NAVICP instructions are available files from the SALTS
download menu.

When material is procured from commercial vendors Fast Pay procedures are
followed to avoid late invoice payments and any subsequent interest charges. Reports for
these procurements are forwarded from the Fleet Industrial Support Center to the ships
for processing. Electronic transmission té deployed ships has significantly cut turn-
around times.

Another similar program is the Navy Purchase Card Prbgram,_ which allows ships
to possess their own Citibank Visa card. Like all credit cards, interest accrues if payment
is not received promptly. SALTS has been granted access into the bank’s system to pull
the ship’s balance files. Statements are transferred from Citibank to SALTS Central on
the 22nd of each month, SALTS determines the end user - then stages the files for
delivery. Fleet users receive the electronic statement, view it within the SALTS program,

and electronically certify the invoice, then finally forward the certification to Citibank via




SALTS. Citibank then prepéres its documentation for forwarding to the appropriate
Defense Finance and Service Center for electronic payment. This innovative use of
SALTS has again enabled drastic reductions in information cycle times. For fleet units
electroninc processing has eliminated mail routing delays and eliminated virtually all late

fees.

4. Transportation

Once a requisition is processed and the material is shipped to a deployed unit
tracking information is forwarded via SALTS to the user. This information can be used
to coordinate delivery of material in a foreign port and it also provides tracking
information for shipment monitoring. Without prompt notification of shipping status,
users would have not insight into delivery possibilities. To this end NAVTRANS and
SALTS Central have negotiated an agreement to include the Global Transportation

Network (GTN) queries into SALTS.

5. Fleet and Squadron Configuration

Equipment changes and updated maintenance requirements and are integral to
ship and aircraft systems supportability. These changes are documented through reports
to various activities, which then update system configuration files and respond with new
logistics data. New support files are forwarded to the ship or squadron as ship’s
configuration updates and aviation 3M updates. These updates contain parts listings and

maintenance requirements. Again, timeliness directly impacts fleet sustainability.
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B. OTHER ADMINISTRATIVE AND QUALITY OF LIFE DATA

SALTS is also a conduit for many non-logistic data files. Perhaps the program
could be renamed to more accurately portray its functionality. These additional features

provide users with information unattainable from any other source during deployments.

1. Types of Files

As the SALTS program developed, the list of data types transmitted grew quickly.
Figure 1 depicts the systém’s evolvement and addition of capabilities. The following
non-logistic data files are also transported to remote users via SALTS, for many of them

there are no other means to deliver the information:

] News: New York Times Fax and Stars and Stripes
. Personnel/Pay: SDS, Diary entries, Detailers
. Rate Training: Manuals and Courses

. Postal: Mail tracking

. Hazardous Material: Ship’s Hazardous Material Inventory List (SHMIL)
feedback reports

° Personnel Information: Link Magazine, Training Bulletins, Advancement
Results, PARS -

) Email: Personal and Official

. U.S. Coast Guard requisitions

11



‘ouch via SALTS, WebSALTS "

‘98 SEML FER's, GIN, NSFE

‘96 Military Postal Service, FACTS (DER), CAIME/FOSANM Data,
Avizton 3-M XRAY, USMC Pay, EDN filss (other)

‘94 E-Mail via Internet, MILETRIP exception Dosuments, SAC.20
Daa, Army TAV bauisies, Link Database Quesies, ATAC Plus
Data, ATAC ELDD)

[ 92 Payrott for DFAS-CL.5DS Pecsonne! data

Figure 1 System Development |
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II. SALTS SYSTEM

The SALTS Syétem provides a reliable, accessable, secure, and easy to use
method of transporting logistics data and other files anywhere in the world. The software
program is continuously improved to streamline its code and incorporate new and more
efficient routines. The hardware is chosen to incorporate the system’s need for
reliability, security and accessibility. The program’s goal is to design and implement the
most comprehensive automated integrated logistic tool possible, and to put that tool in tile
hands of as many remote customers as possible. The worldwide users are distributed as

follows in Table III.1:

Military Sealift /[Coast Guard | 83
[ Table L1 Typesof Commands |

SALTS Central, depicted in Figure 2 is the processing center that processes and
maintains the system, including both hardware and software components. It operates and

maintains the software and hardware, and orchestrates data brokering agreements.
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rFigure 2 SALTS Operational Structurﬂ

A. BATCH FILE TRANSMISSION

In order to limit satellite connection time SALTS Central processes individual
incoming files destined for users, sorts them, and creates batch files. These batch files
are then placed in the user’s mailbox until log-in. Upon log-in, the waiting files are
downloaded to the user and messages from the user are uploaded. These batch files can
include Internet E-MAIL, Milstrip, Payroll, SDS, Aviation 3-M, Asset Visibility
response, NUBS, ATAC, Carcass Tracking, PLTS, Military Postal Tracking, USO
Grams, DAO Financial Reporting, and News Services. A new service has also

implemented electronic distribution of NAVICP instructions to SALTS customers.

1. File Requests

Within the SALTS software is the capability to request files or information from
SALTS Central. The requests are created then combined with the other outgoing files

and stored on the operator’s computer until the next transmission. User requests can
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include database inquiries, specific downloadable files, or even a retransmission of

previously received files.

B. USER CAPABILITIES

While the SALTS system is widely distributed, with users at both fleet and shore
based commands around the world, the primary design focus concentrates on the
principal users consisting of ships, expeditionary units and remote activities. These
principal customers drive the system hardware requirements and software capabilities.
However, there are also over two thousand connected shore activities with more flexible
communication channels. All activities want Push and Pull access to non-tactical data.

To satisfy their needs SALTS must provide a comprehensive automated solution.

1. Operator Diversity

The system is designed for operation by enlisted personnel of various ratings,
each of which requires system access for djfferént purposes. These ratings include
Electronic Technicians (ET) for transmission path equipment and Storkeepers (SK), Mess
Specialists (MS), Disbursing Clerké (DK), Ship’s Serviceman (SH), Personnelman (PN) |
and Postal Clerks (PC) for data entry. System use by such a wide variety of ratings

mandates a simple, easy to navigate software interface.

2. Customer Service and Training

With customers around the globe support services are performed primarily over-
the phone or by email to SALTS Central. For new installations and difficult problems,
there are also three detachment offices in Norfolk, San Diego, and Pearl Harbor. SALTS

Central also provides an informational newsletter to its customers. Training for Supply
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Officers has been incorporated into Supply Officer Basic Qualification Course and for

enlisted personnel into supply rating A-schools.

3. Multiple Communication Channels

Implementation of a data transmission system aboard a mobile platform dictates
the need for a satellite solution. The expense of satellite service in-turn implies alternate
connection methods for a ship’s in-port periods. Ships in port limit SALTS transmissions
to DSN or commercial phone lines. Multiple access methods (Table IIL.2 ) provide
users with options suitable to their situation or organization. The recent acquisition of
Inmarsat B terminals and services provides a new satellite alternative. This variety of

connection methods helps ensure accessibility to the SALTS system.

Channels Available

Large Internet via Challenge Athena, Inmarsat B
Medium Inmarsat A or 2 Inmarsat B Channels
Small Inmarsat A or 1 Inmarsat B Channel

All Pierside DSN and Commercial Lines

Table I11.2 Fleet Communication
Capabilities
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IV. PROGRAM MANAGEMENT

A. MILITARY PROGRAM MANAGEMENT STRUCURE

Both industry and government activities have recognized the importance of
managing the processes surrounding the procurement of systems. This stems from the
need for a cohesive strategy, consistent planning and implementation, and maximum
interoperability and performance. This architecture must provide sufficient a framework
to establish details planning, development, acquisition, maintenance and ultimately
disposal. As such, guidance fdr all defense acquisition programs is prescribed with the
intent of implementing an integrated management environment. This envifonment
encompasses require_:ments generation, planning, programming, budgeting, and
acquisition management. [Ref. 5] It is an event-driven process that emphasizes risk
mitigation and affordability, and that explicitly links milestone decisions to demonstratéd
accomplishments. The Department of Defense guidelines are aimed at effectively
translating operational needs into stable, affordable acquisition programs. Guidance also
permits rapid incorporation of mature technology through nbn-traditional acquisition
techniques such as prototyping or evolutionary acquisition. This permits quick response
to a user’s needs and is notably applyicable to commercial off-the-shelf items. [Ref. 6]

Acquisitions pass through numerous phases, requiring different sets of expertise
for successful completion. Systems Acquisition is bécorning progressively more
complex, requiring dynamic management techniques. Meanwhile there is pressure to

meet stringent timelines within restrictive cost limitations. The ensuing goal is to provide
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operationally effective and suitable systems that meet life cycle cost, program schedule,
and performance thresholds.

Tailoring the Acquisition Strategy around a specific program ensures the most
appropriate management structure is provided. Thus, the system of Acquisition
Milestones and Phases is not rigid, and may be modified to meet individual program
needs. Phases may be shortened and even eliminated with combined Milestone
Decisions. Commercial items and mature technologies do not require an extended
Program Definition and Risk Reduction phase, if at all.

During each phase key documents including the ORD, APB, and Acquisition
Strategy are updated ensuring continued focus on fleet needs, risk mitigation and CAIV
implementation. Since DOD acquisitions are designed to be event driven, vice schedule
driven, phase exit criteria should be tied to areas of program risk that require intensive
management. At the milestone reviews the decision authority issues an Acquisition

Decision Memorandum (ADM), approving entry into the next phase.

1. Program Phases and Milestones

Figure 3 reflects the outlined sequence of program decision milestones and their

ensuing phases. It serves as a model that may be altered to reflect program needs.
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Approval for
EMD phase

Approval for a
new program and
authorizes entry

Approval to
conduct CE

BE . Phase Tl
Concept Engineering, Production,
Exploration Definition and Manufacturing, Fielding
Risk Reduction and Deployment, and
Development Operational
Support

a. Milestone 0

Aftera Mission Needs Statement (MNS) has been submitted and a
favorable assessment of the mission need by the operational validation authority has been
granted, the program management process begins. The Milestone Decision Authority

" (MDA) convenes a Milestone 0 review and iséues an Acquisition Decision Memorandum
(ADM). The ADM determines if a material solution is warranted, and if so, approves
entry into the Céncept Exploration (CE) Phase.

b. Concept Exploration Phase

~ Alternative system concepts and technology reviews are conducted to
identify available solutions to satisfy the user’s need. The focus is on a competitive
exploration of potential ideas, concepts and solutions, while working with industry and
the user to foster innovation and determine trade-offs in capability, schedule and cost.
Activities during CE include reviewing experiences with similar systems
and identifying viable alternatives. Towards this end coﬂuaqtor proposals are evalﬁated

to select the most promising system design concepts. Then during the evaluation of
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competing alternatives, trade-offs of performance, cost, and schedule are assessed to
identify and reduce program risk. Key products of this phase are the Operational
Requirements Document (ORD), the program Acquisition Strategy, and the initial

Acquisition Product Baseline (APB). The APB contains key cost, schedule and

~ performance parameters of the system proposed to meet the mission need. These Key

Perfermance Parameters (KPP) are drawn from the ORD.

The Acquisition Strategy is based on alternatives described by the ORb
and outlines plans for overall system development, testing, production, support, and
fielding. It should include planning for the use of prototypes and/or models and
simulations to assess and reduce risk. The Acquisition.Strategy also identifies the process
for transitioning critical technologies from science and technology efforts into the phases
of eystem development.

The program manager ensures sufficient funds are programmed so that the
system is fully funded in the Future Year _Develoi;menf Plan (FYDP) at Milestone I. Cost
as an Independent Variable (CAIV) objectives are concurrently developed by the
program manager, assisted by a cost performance integrated product team CPIPT. These
CAIV objectives are aimed at controlling total life-cycle costs through cost saving
acquisition streamlining and trade-offs between cost, schedule, and performance. [Ref. 7]

¢. Milestone I

End products of this phase to be. reviewed at the Milestone I review
include the initial ORD, performance epeciﬁcations, technical performance requirements
and systems interfaces, and a proposed acquisition program beseline (APB) containing
cost, schedule, and performance thresholds and objectives.. The Milestene 1 ADM

approves the Acquisition Strategy, APB, Resource Decisions and CAIV objectives, and
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Phase I Exit Criteria. The decision to enter into Program Definition and Risk Reduction
(PDRR) indicates that the technology reviewed in the CE phase is mature enough for
development into a system.

d. Program Definition and Risk Reduction (PDRR) Phase I

This phase results in the selection of a system for development and
eventual production. Selection is chosen through testing of critical processes and
technologies, risk areas identification, and development of risk abatement plaﬁs.
Supportability and mam}factm'ing\ considerations must be also be integrated into the
design effort to preclude costly rédesign efforts downstream. The phasg includes
fabrication of prototype systelﬁs or ;ubsystems to support design development. |

Through integrated product teams (IPTs), updates to the ORD are
nianiﬁested i.n the APB reflecting any revised objectives and thresholds, including any
proposed changes to cost and schedule objectives and thrésholds. As aresult of the IPT
process, the user and acquisition ébmmunity can implement changes to baselined cost,
schedule or performance objectives necessitated by technology trade-offs c;r affordability

assessments. [Ref. 8]

‘e. Milestone II

The MDA conducts a Milestone II review and then issues an ADM
pfoviding permission to proceed into Engineering and Manufacturing Development
(EMD), thus approving the acquisition strategy, the updated APB, updated CAIV
objectives, and any exit criteria required to be demonstrated during EMD.

J. Engineering and Manufacturing Development (EMD) Phase

The design established during the PDRR Phase, must now be matured

through developmental and operational test activities so it is ready to be produced. All
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technical, operational, and funding requirements must be met. The PM must now
complete system development to the point that a decision can be made to produce the
system in quantity in an economical manner. Development and procurement of

. production representative systems are conducted to support test and evaluation and
evaluate the contractor’s ability to produce the end item. A Critical Design Review
determines if designs are complete for each configuration itém. Logistics considerations,
initially identified in the CE Phase, become the focus as the program office analyzes
system operational and logistical supportability issues. [Ref. 7]

g. Milestone II1

The MDA conducts a Milestone III review and issues an ADM providing
permission to proceed aftér approving the acquisition strategy, the updated APB, updated
CAIV objectives, and any exit criteria reqmred

h. Production, Fielding/Deployment and Operational Support Phase

This phase consists of manufacturing processes, the ensuing contract
monitoring, and acceptance testing. Activities include pfoduction acceptance test and
evaluation, monitoring of the contractor’s quality assurance program, and adhering to a
production schedule that meets the system’s Initial Operational Capability (IOC).

Product improvements, which could be a direct result of feedback from the
field, are incorporated either during production or retrofitted in the field. Follow-on Test

and Evaluation (FOT&E) may be conducted.

2. Software Development

Information technology (IT) programs must include a variety of engineering,

architectural, data structure, and interoperability issues. Considerations for software
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intensive systems include open systems.desi gn environment, compatibility with the Joint
Technical Architecture (JTA), adherence to the Defense Information Infrastructure
Common 0peraﬁng Environment (DII/COE), and the contractor’s Software Engineering
Institute (SEI) _Capabi]ity Maturity Model (CMM) level éf certification. SEI maintains lists
of companies and their corresponding level of software development maturity. The
assigned levels (Table IV.1) are indicative of an ability to repetitively produce reliable
software. The Softwafe CMM has become a de facto standard for assessing and
improving software developrﬁent“processes. CMM desCribeé the principles and practices
underlying an evolutionary path from ad hoc, chaotic processes to mature, disciplined

software processes.

TG R

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

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

The software process for both management and engineering
activities is documented, standardized, and integrated into a
standard software process for the organization. All projects use
an approved, tailored version of the organization's standard
software process for developing and maintaining software.

1] Detailed measures of the software process and product quality
are collected. Both the software process and products are
quantitatively understood and controlled.

Continuous process improvement is enabled by quantitative
feedback from the process and from piloting innovative ideas
and technologies.

Ensuring both the SALTS program office and contractor are aware of and are

employing appropriate controls is important for continued improvements and success.
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Implementation of CMM delineated process can be accomplished through contracting
with qualified sources. Thus, CMM status could be included in the required
qualifications in the Request for Proposals.

The key differentiation between levels is focus shift from implementation of
repeatable process to refining quality process improvements. At Level II is the focus on
the software project’s establishment of basic project management controls. They include:
Requirements Management, Software Project Planning, Software Project Tracking and
Oversight, Software Subcontract Management, Software Quality Assurance, and
Software Configuration Management.

The key process areas at Level III address both project and organizational issues,
Level IV shifts emphasis to Quantitative Process Management and Software Quality
Management. Finally, Level V covers issues such as Defect Prevention, Technology

Change Management, and Process Change Management. [Ref. 9]

B. SALTS ACQUISITION CATEGORY (ACAT) STATUS

Acquisitions are placed into categories based on their purpose and cost (Table
IV.2) as well as visibility, with review and approval authority commensurate to their
status. SALTS, as an Automated Information System (AIS) is a combination of
computer hardware and software, data, and telecommunications that performs functions

such as collecting, processing, transmitting, and displaying information. [Ref. 8]
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Asa lt_;w cost, ad hoc system valued at approximately two million dollars per
year, SALTS has fallen through the crack. Now in its eighth year, it has never been
treated as an acquisition program and does not receive the associated visibility and
guidance. This relative anonymity allowed the system to develop quickly without time
consuming document preparation and corresponding apﬁroval milestone reviews.

Unfortunately the lack of guidance has also permitted development to continue
without an acquisition strategy, ORD, or even an APB. These documents, while
cumbersome to develop, do serve indispensable roles. Without the user’s requirements

documented by an ORD it is impossible to define the appropriate system operating

parameters. An acquisition strategy should define and implement a program designed to

deliver the system required on-time, within cost constraints meeting performance

thresholds.
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1. Program Structure

Within a service the Component Acquisition Executives (CAEs) supervises the
acquisition system and enforces policy. The CAE may also serve as decision authorities
for programs other than ACAT ID. This would include a program such as SALTS.

Program Executive Officers (PEOs) review and assess changes reported in
assigned programs. They monitor the significance of any problems reported by each PM
and review the PM’s proposed action plans an.d the level of risk associated with such
plans. PEOs also serve as decision authorities for assigned programs.

System Command (SYSCOM) Commanders provide support to PEOs and PMs
and are decision authorities for assigned programs. They provide matrix support for
programs, including contracting, technical reviews, logistic support, and comptrollers.

Program Managers (PMs) manage their assigned programs in a manner consistent
with the policies and principles articulated in the DOD 5000 series instructions. In
addition, PMs follow the phases and prepare for the milestone decisions previously
discussed. They provide assessments of program status and risk not only to hi'gher
authorities but also to the user. The active management and control applied within
approved resources dictates program cost, performance, and schedule.

a. Position within NAVICP

Although assigned to the Naval Inventory Control Point (NAVICP)
Philadelphia (Figure 4), the SALTS program actually fulfills requirements that should fall
under the purview of NAVSUP. NAVICP is not a systems command and its activities
primarily focus on aviation and weapon system support. Consequently, the author feels

that SALTS as an automated systems program office is inappropriately located. There is

26



limited guidance and suppdn for the program management structure, and the command
does not have a Vésted interest in the success of the program. This has left the SALTS
office largely un guided and with few reporting requirements. .This has left the program
to act as a free agent, unrestrained or unassisted by the overhead present in a large
organization. While SALTS has been an overwhelming success, its results have thus

been derived from the strength of character belonging to the program manager.

| SECNAV I

1
1 1

CNO ASN (RD&A)
Chief of Naval Operations Assistant Secretary of the Navy
Research, Acquisition & Development
— |
1 | | 1
NAVAIR NAVSEA NAVFAC SPAWAR
Naval Air Naval Sea Naval Facilities Space & Naval Warfare
Systems Command Systems Command Engineering Command Systems Command
[ i
FISC FMSO
Fleet & Industrial Fleet Material
Supply Center Support Office
Mechanicsburg
Ship & Submarine
HM&E

I Figure 4 Organizational Chart

b. Military, Civilian, Contractor Manning

Manning within the program consists of a combined Military, Civil
Servant, and Contractor Support team. The program manager is a Naval Officer,
currently a Lieutenant Commander. His responsibilities encorﬁpass all aspects of
operational and administrative management, as well as personnel management and

contractor supervision.
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Contractor support is crucial for both software and hardware expertise,
and assistance with program management. The contract vehicle is cost reimbursable with
a fixed fee and the line items include provisions for the following:

. HW and SW ADP support

o Programming and SW engineering support for developed applications
o Life cycle support

o Electrical engineering support

o Equipment evaluation and product recommendation

o Test support services for applications

. Develop applications and system models

o Configuration management and technical support

. Maintenance support

. Sight surveys and development of floor plans and bill of materials
o Install and uninstall new equipment and applications

° Equipment management and inventory

. Support training requirements and perform operator training

. Technical publication support

. Inspection and testing of equipment

° Resource management

. Program management support

2. Original Development Time Frame

In three and a half months a small, twelve to sixteen-person team was able to
research available options, evaluate interoperability, and select the best solution. Then
this software package was installed on every deploying ship/unit involved in Desert

Storm. Within six months all units were trained and operational.
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Although initially viewed as a temporary solution, SALTS was so well received
for both its simplicity as well as its functionality that the users wanted to keep it. Not
only did they want to retain the original features but they also requested additional
capabilities. Accordingly, the commercial off the shelf (COTS) software was replaced by
a slightly more robust version created in the C++ language. Thus began a cyclical,

progressive development process of prototyping and installation.

3. Cost to Develop

The cost to develop original SALTS software and procure its corresponding
hardware components was approximately two to three million dollars. This estimate does

not include personnel costs.

4. Cost to Maintain

The system’s simple hardware architecture is designed for ease of maintenance
and remote monitoring. This provides the means for reliability and inexpensive support.
Software upgrades and maintenance consume the major portion of a two million dollar
annual budget. The budget is partially funded by NAVSUP ($800,0()0) with the
remainder derived from usage charges paid by other commands.

User hardware costs are not included in the maintenance figure. Each unit is
responsible for upkeep, maintenance, and replacement costs associated with the computer
platform that SALTS resides on. For most commands this is a stand-alone personai

computer with a 56Kbps modem.
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5. Coordination with Other Systems

SALTS has negotiated data brokering agreements with many different systems
thus integrating multiple data types into a single access platform for the user. These

systems include Naval and Joint resources, as well as a few commercial sources.

- C. SYSCOM SUPPORT

The author feels that NAVSUP, as the SYSCOM directly responsible for logistic
systems, should be the driving force behind SALTS. That said, the program receives
only moderate support and involvement from relatively few headquarters personnel. This
dichotomy may occur due to the low dollar value of the program, although this should not
cloud the system’s operational value. By all measurements, SALTS is an extraordinarily
successful system. Fleet customers universally accept it as the solution that provides a
single source for logistic and administrative data. One Touch Supply should build on
established SALTS data brokering agreements and the SALTS office should help develop
the SOW. This approach could promote a fused data picture between SALTS and the

One Touch system.
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V. CURRENT CONFIGURATION

A. HARDWARE

A primary objective of the SALTS system was configuration simplicity. This was
accomplished through selection of available technology; no new development efforts
were conducted. No proprietary equipment was considered, basic off-the-shelf,
commercial hardware was used to configure the architecture. As it stands, forty dial-up
hosts interface wifh Windows NT server machines and Oracle database server machines

at SALTS Central (Figure 5). Transmission and receipt are conducted utilizing modefns

and network hardware.
‘ A;A‘M,ww*mm)‘\)m@
' ' /16312580 %
CNAVICP [ HOST | Fosmaon] | ~
: g P enRing ¢ — : 1y L ’
FDDI &% 16Mbs : -
9 4 o g POTS
S o ~_Lines
L fw,w“ ~ , ,
¢/ 163.1220 %
o TOkeNRINg
Z7% cAdmin® §
S, 16Mbs
it ;
: 26
g' T IS_DN
163,126 1} Lines
Ethernet g~ T
10Mbs
4POTS lines

L Figure S Present HW Layout

31




B. COMMUNICATION

Data files can be sent to and received from SALTS Central five ways,
Commercial Satellite INMARSAT), Military Satellite (UHF & SHF), Cellular
telephone, telephone landline (DSN or Commercial), and via the INTERNET
(NIPRNET). While an INTERNET TCP/IP connection can be use to for file transfer, it
is not a web page interface but a File Transfer Protocol (FTP) routine within the SALTS
software. | Secure connections are made using STU-III connections on both the user and
SALTS Central ends.

INMARSAT A connections are established at up to 9600 bytes per second (bps).
Landline calls are processed by modems limited to 14.4 Kbps while STU-III

communications are limited to 9600, but usually occur at only 2400 bps.

C. SOFTWARE

The client is a DOS Application and the host is a SALTS Central server. For file
transfer there are ten Servers running twenty-six nodes and thirteen daecmons. The |
daemons gather data from various sources and then compress the information, address
them for a particular unit and finally file the information packets. Upon log-in by a unit
the files are encrypted then transferred using FTP.

Within the software the user selects options from established menus. Upon
completion of a menu item routine the resulting file or request is appended to the batch
awaiting transfer. The user can, at any time, establish a connection with SALTS Central.
The outgoing files are sent and then those from SALTS Central are pushed to the user. A

filter within the program allows customers to limit the individual file size during
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downloads. This feature provides user control in preventing long connection times,

especially when using satellite services.
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VI. SALTS CONFIGURATION UPGRADES

A. HARDWARE

SALTS Central re-host plans are under development as the existing equipment is
currently running near capacity. Figure 6 depicts the planned architecture with two
Silicon Graphics server machines. Once installed the hardware will shift from over forty
personal computers to two machines with remote administration. To ensure accessibility
and availability the new configuration will provide complete redundancy through use of
mirrored database. The mirror system will come on line automatically if the primary
machine experiences trouble. The new hardware is IT 21 compliant as well as
NIPERNET Firewall Policy compatible. All attempts have been made to adhere to open
standards and the hardware and operating system have also been certified as

DIIVCOE/GCSS compliant.
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B. COMMUNICATIONS

The system upgrades will greatly enhan