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ABSTRACT

In today's world, the importance of training for telemetry systems continues to grow as
new technologies provide users with ever-increasing capabilities. Successful training
programs ensure telemetry systems quickly become operational yielding the acquisition
of critical test data.

Over the years, training programs have been greatly impacted by the changes in defense
contracts -- specifically funding. Today's aggressive telemetry market requires
contractors to develop complex telemetry systems within the constraints of Firm Fixed
price (FFP) contracts and within very short schedules. As a result of these conditions,
training programs have changed significantly over the last ten years. Projects which used
to have dedicated training personnel (instructors, technical writers, etc.) now rely on the
system developers to provide the training. In actuality, the quality of training has
improved with this new approach. Now students benefit from having the most
knowledgeable personnel teach them about the system and, often times, latent problems
with the system are efficiently identified and corrected.

This paper will summarize the evolution of training programs for telemetry systems
developed by Computer Sciences Corporation. The benefits of a scenario where the
system architects train the end users with the use of increased "hands-on" training will be
explored.
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INTRODUCTION

Telemetry systems have a very simple purpose:  acquisition, display, and
storage/archival of real-time data. To achieve this objective, contractors and agencies
design and redesign systems incorporating the latest technologies. However, no matter
how much technological sophistication is added to a system, it is only as good as its
operational performance.Towards this goal, Computer Sciences Corporation (CSC) has
demonstrated the effectiveness of tailored training programs to ensure the rapid
implementation and operational readiness of telemetry systems.

CSC' s Realtime Data Systems Center (RDSC) has been developing large-scale telemetry
systems since 1981. During this time, contractors have experienced an evolution in
Department of Defense (DoD) programs -- from cost plus, multi-year contracts to
firm-fixed price contracts of short duration. As a result of these changes, RDSC analyzed
the entire system development/implementation process and identified areas for
streamlining to be more competitive. One of these areas was training.

Training Programs: The Progression to a More Cost Effective and Successful
Approach

On earlier projects, the typical approach was to establish an independent and dedicated
training staff. This staff consisted of professional instructors and technical writers
responsible for the preparation of user/operation manuals, course materials, and conduct
of courses. Typically, this staff ranged from four to eight people including a training
manager. The training staff supported the project from a few months into the
development through the duration of the project (training classically is the last task to be
performed on a project).

Having this dedicated staff was costly and in most cases ineffective. The high expense
primarily resulted from having to "train the trainers."  This created a redundant situation
where the system developers would spend just as much time, if not more, working with
the training staff as they would have if they had performed the training preparation and
instruction themselves. In addition, most telemetry systems specify that courses be
presented only once at the end of the contract. With this limited requirement, training an
independent staff to conduct one session of training courses was excessive.

The inefficiency is due to the difficulty of bringing training instructors up to a
technically competent level. The training staff has to be trained on the intricacies of the
system to effectively instruct. In many cases this is unsuccessful because training
personnel lack the technical acumen demanded by the system users. As telemetry systems
become increasingly sophisticated technologically, so do their users. Training personnel
are continuously challenged by students for more in-depth instruction supported with



hands-on exercises. The training staff is unable to respond to these challenges and end up
turning to the system developers for assistance.

In an effort to become more competitive and productive, the training approach was
radically changed by establishing the system developers as the training staff with the
support of a training coordinator. The training coordinator acts as the liaison with the
customer and establishes the overall training plan for the particular project. With an
accepted training plan, the coordinator then creates standardized guidelines for training
materials and user manuals for the system developers to follow. This partnership
approach has yielded many benefits:

o Students receive training from the most knowledgeable personnel
o The effort expended transferring knowledge and data from system

developers to training staff is eliminated
o System developers are maintained on the project through completion and are

available to resolve latent problems
o Training coordinator ensures the quality and consistency of training

materials

However, not all system developers make good trainers. The trainers must be carefully
selected system developers who possess the skills necessary to be effective. These
essential skills include good organization, presentation ease, adaptability to all level of
users, patience, and technical expertise.

Specific Examples of Telemetry System Programs

The following sections highlight the various training programs implemented on several
RDSC telemetry system development projects. Successful aspects of each program will
be highlighted along with relevant innovations. Table 1 provides a synopsis of the
training programs. 

Integrated Flight Data Processing System (IFDAPS), Test Support Facility (TSF)
IFDAPS, and Utah Test and Training Range Acquisition and Display System (UTTR
ADS)

As illustrated in Table 1, the IFDAPS, TSF IFDAPS, and UTTR ADS projects utilized
dedicated training staffs for the preparation of 21 user/operation manuals and 36 training
courses. The size of these projects necessitated the separate training staffs who relied
heavily on the system developers. Along with the typical training tasks, these projects
employed two innovative training techniques:  video and computer based training. Video
based training resulted from the Air Force requiring their "trainers" to 



be trained. The video training was very simple -- the Air Force would videotape all
training courses and then edit the tapes to improve the presentation of the information.
They would then use the videotapes to train the end-users themselves.

The other technique involved the development of computer based training. The training
staff, with the assistance of the system developers, created "on-line" tutorials for specific
functions of the telemetry system. These tutorials were then provided to the Air Force
for students to use at their convenience and pace.

With the combination of dedicated training staffs, video training and on-line tutorials,
these three training programs were expensive. Over the years, the on-going TSF
IFDAPS project has modified it's approach by assigning the system developers with
training responsibilities without the assistance of a training staff or coordinator.

Real-time Telemetry Processing System (RTPS) III and Telemetry Processing System
(TPS)

The RTPS III and TPS projects were developed for the Navy under aggressive cost and
schedule constraints. Due to these limitations, the training approach was re-engineered
resulting in the system developers/training coordinator method. Three important
elements of this project contributed to this approach:  CASE tools, location of customer
site, and active participation of Navy representatives.



Computer Aided Software Engineering (CASE) tools were first utilized by RDSC system
developers on the RTPS III project. CASE tools greatly increase the efficiency and
quality of system documentation including user/operational manuals. Since the system
developers were the CASE users, they were tasked with the documentation activities. As
the next logical step, the system developers then became responsible for the training
materials and courses which were extensively CASE oriented.

RTPS III is installed at the Naval Air Warfare Center in Patuxent River, Maryland -- a
far distance from Lompoc, California. This created a logistics dilemma which turned into
an opportunity. To successfully support the installation, testing, and operation of RTPS
III, the development staff went to Maryland for the last months of the project. However,
not enough development tasks remained to keep them occupied so they utilized the time
to develop training materials and conduct the training courses. System developers moved
directly from development tasks, to integration, to test, to training, and were
productively used on the project throughout the implementation life cycle.

The Navy played a pivotal role in RTPS III because they emphasized the importance of
effective training to achieve their goal of quickly providing their staff with the tools and
competence for operations and software maintenance of the system. Two of the Navy's
technical staff came to the development site in Lompoc to be actively involved in the
development and training issues. This highlighted the technical expertise of the Navy
organization. RDSC was challenged by this organization and reorganized their approach
to ensure the Navy received training from the best qualified personnel.

TPS benefitted from the methodologies developed for RTPS III. The development effort
and requirements were very similar to RTPS III and the same personnel were used on
both projects. With these advantages, the TPS training program was a very successful
implementation of the system developers/training coordinator approach. This is
substantiated by TPS becoming a fully-functioning operational system within six months
of training completion.

Telemetry Integrated Processing System (TIPS) Upgrades

The TIPS Upgrades project consisted of three separate Air Force contracts which
integrated state-of-the-art technologies into a 20 year old telemetry system. Commercial
off-the-shelf (COTS) products such as high performance engineering workstations,
real-time recorders, graphical users interfaces (GUIs) software packages, and high speed
printers were integrated into the existing design. This required a new technique -- the
combination of vendor and customized training for the client.

Today's sophisticated workstations offer a wealth of functions and capabilities beyond
those used by the developed telemetry applications. RDSC recognized the best training to



offer the customer for general workstation knowledge was directly from the vendor.
Complimenting the vendor training were courses conducted specifically for the telemetry
applications and components developed for the project. In some instances, such as the
graphics software for building telemetry displays, the system developers reworked the
training materials provided by the COTS vendors.

Universal Memory Network (UMN)

The Universal Memory Network is a departure from the projects cited above because the
training program and documentation are not driven by Government specified
requirements. Because the UMN is a COTS product, RDSC focuses the training program
on developing awareness of other products and services as well as providing educational
benefit. Significant effort has been applied to creating "user-friendly" documentation and
course materials which are technically comprehensive.

Assigned to the task of developing these materials and conducting courses are the UMN
product engineers. With their personal commitment to the success of UMN, they have
proven to be very successful educators.

CONCLUSION

Training programs contribute greatly to the successful implementation of telemetry
systems and their rapid transition to operational readiness. RDSC has repeatedly
demonstrated the benefits of using the system developers as the primary resources for
preparing training materials and conducting training courses. This approach has reduced
costs, improved the productivity of resources, and provided the best method for
imparting critical knowledge to telemetry system users, operators and maintainers.
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NOMENCLATURE

ADS Acquisition and Display System

CASE Computer Aided Software Engineering
COTS Commercial Off-the-Shelf
CSC Computer Sciences Corporation

DoD Department of Defense

FFP Firm Fixed Price

GUI Graphical User Interface

IFDAPS Integrated Flight Data Processing System

OTS Off-the-Shelf

RDSC Realtime Data Systems Center
RTPS III Real-time Telemetry Processing System III

TIPS Telemetry Integrated Processing System
TSF Test Support Facility
TPS Telemetry Processing System

UMN Universal Memory Network
UTTR Utah Test and Training Range


