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PREFACE

This effort was conducted by R.L. Feik in association with State
University of New York under the sponsorship of the Rome Air Development
Center Post-Doctoral Program for the Defence Communication Agency.

Mr. R.I. Hughes of the Defense Communication Engineering Center, DCA was

task project engineer and provided overall technical direction and

guidance.

The RADC Post-Doctoral Program is a cooperative venture between RADC
and some sixty-five universities eligible to participate in the program.
Syracuse University (Department of Electrical and Computer Engineering),
Purdue University (School of Electrical Engineering), Georgia Institute
of Technology (School of Electrical Engineering), and State University of
New York at Buffalo (Department of Electrical Engineefing) act as prime
éontractor schools with other schools participating via sub-contracts
with the prime schools. The U.S. Air Force Academy (Department of Elec-
trical Engineering), Air Force Institute of Technology (Department of
Electrical Engineering), and the Naval Post Graduate School (Department

of Electrical Engineering) also participate in the program.

The Post-Doctoral Program provides an opportunity for faculty at
participating universities to spend up to one year full time on explor-
atory development and problem-solving efforts with the post-doctorals
splitting their time between the customer location and their educational
institutions. The program is totally customer~funded with current projects
being undertaken for Rome Air Development Center (RADC), Space and Missile
Systems Organization (SAMSO0), Aeronautical Systems Division (ASD),
Electronic Systems Division (ESD), Air Force Avionics Laboratory (AFAL),
Foreign Technology Division (FTD), Air Force Weapons Laboratory (AFWL),
Armament Development and Test Center (ADTC), Air ForcecCommunications
Service (AFCS), Aerospace Defense Command (ADC), HQ USAF, Defense
Communications Agency (DCA), Navy, Army, Aerospace Medical Division (AMD),
,kﬁd Federal Aviation Administration (FAA).

. é—th’

e T - T




Further information about the RADC Post-Doctoral Program can be
obtained from Jacob Scherer, RADC, telephone AV 587-2543, COMM (315)
330-2543.

The author wishes to thank Mr. Hughes, Mr. Bugg, and Mr. Dunn,
all of the DCEC for their continuing support, and Mr. R.H. Levine,
of DCEC, for his direction and helpful suggestions all through this
effort.
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The Technical Evaluation Program
(TEP)

I. Introduction

The original published goals of the TEP, then called Tech-
nical Visits Program (TVP), were divided into four mutually support-
ing objectives. The following is a direct quote from the original
presentation on Scope Creek - the Air Force implementation of TEP.

A. Acquire, Compile, Analyze
1. Equipment and system design data

2. Equipment, subsystem and system measured
performance data

3. Circuit and network measured performance data
4, Maintenance, operational and logistic data

B. Develop, Apply and Enforce operational, logistic,
and maintenance standards

C. Develop and Implement recommendations for cost
effective, time-phased, upgrade and modernization
of the plant to insure satisfaction of customer
requirements

D. Provide DCA data required for system characterization

and system engineering.

These were, and still are laudable goals, nearly as good
as new, since they have been little used. There are a myriad of
problems facing the DCA as the DCS is modernized and upgz:ded as
it is converted to a hybrid and then to a digital structure and as
the DCS is converged to the WWMCCS all encompassing concept.

Clearly, the TEP has been able to contribute materially to
the maintenance and operation of the DCS. Also, TEP has spawned
a number of highly productive continuing programs such as the PMP
(Link Assessment Program). Past successes alone, however, are
insufficient to justify the continued support of the TEP by DCA,
although the 0&M Commands will still continue to derive large di-
vidends indefinitely, if they analyze and act on the information
derived., The basic question, then, is what,if anything,must be
done to the TEP to make it responsive to the future needs of DCA.




——

Before this basic question can be addressed, the present
concept and relevance of the TEP must first be examined. The orig-
inal title of the program Technical Visits Program (TVP), was in
a general way quite descriptive. The TVP team was to visit each
pair of sites comprising the end terminals of a link and to make
technical observations. This program was dramatically different
from previous DCA efforts. The TVP program was very sophisticated

in concept. The technical observations were to be made in accordance

with highly structured test procedures using premium quality equip-
ment, and conducted by engineers and competent technicians. The
program was to be sequentially applied to all of the links in the
DCS. The program was originally envisaged for repetition on every
DCS link every three years. The program has been modified in some
technical ways, but the original goals have not changed materially.,

For a number of reasons, the lofty objectives of the TEP
have not been fully met. There have been many highly productive
outputs, and the longer the program is studied, the more the ben-
efits emerge. However, several facts remain obvious.

A, The cost of TEP is significant.

B. The effectiveness has never been documented to the
higher management levels,

C. The cubage of the TEP reports is large, yet there
is 1little demonstrable output available for engineer-
ing use.

D. The TEP program appears to many people to be most, if
not entirely applicable to the 0&M Commands, with
little payoff for DCA,

II. Realistic and Cost Effective TEP Goals

Even though many people have expressed reservations con-
cerning the TEP program, most DCA and O&M personnel are aware of
the general improvement in the day to day operation of the DCS,
since TEP was implemented. Further, most people recognize the
indirect benefits of TEP, such as excellent training for young
engineers and technicians. However, there has never been an in-
depth analysis conducted to portray what outputs are, or could
be available, and to examine what changes could be made to reduce

the cost and increase usefulness of the products of the TEP.
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Although, the original objectives of the TEP were presented
in late 1967, as s‘ated in the introduction of this document, this
statement is perhaps not a totally clear goal toward which all DCS
personnel can aim 'at this juncture.' A better goal might be:

The sole prime goal of the TEP is a proper char-
acterization of the performance of a communica-

tions link, with all elements operating at design
standards, to validate the link/path engineering.

There are numerous subordinated goals associated
with this prime objective such as to provide a
systems engineering data base,to identify poor
hardware, etc., but these are also dependent
upon achieving the prime goal and meeting the
premise "with all elements operating at design
standards."

The TEP procedures outline the theoretical approach to cal-
culate the performance of a link. This theoretical method is the
one used both by DCA engineers to plan the DCS, and also by indus-
trial designers to implement these plans. The approach is to cal-
culate the performance of three of the major elements shown in

Figure 1-1, based upon generally accepted techniques.

As will be covered later, the interface connections and the
Jjack field channel ends are not included since they should intro-
duce no degradation. The 1link calculated performance is then the
sum of the performance calculations of the RF, transmitter/receiver,

and mux elements.

The TEP generic approach is to measure each link element, and
document the results in the report. Each measured performance should
be compared with the calculated value. There should be little de-
viation between the theoretical and measured values of the elec-
tronic devices if the operation and maintenance is proper. There
should be only a very minor variation between the measured and cal-
culated antenna and waveguide elements, if the installation and
alignment are proper. There should be only a small variation be-
tween the theoretical and measured propagation value if the siting
and path profile are reasonable. Not shown on the Figure 1-1, is
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the possibility of external non-design interactions such as inter-
ference from other radiating emitters, cross-talk between inter-
connecting cables or other situations where unplanned signals in-
trude.

If all of the above theoretical and measurement results agree,
then the end-to-end (audio-to-audio) measurements should be the
appropriate integrated sum of these values, and also should agree
closely with the calculated value.

The broad question to be answered by the TEP - in so far as
DCA is concerned - is quite easy to state; 'Does the actual link
as implemented, installed, and operated perform in accordance with
the theoretical and design calculations?' If not, the corollary
issue is; 'how much deviation 1s there and where does the disparity
exist?'

This broad question concerning link performance can be sub-
divided into five rather specific problems. Referencing Figure 2-1:

A. Is the signal strength as expected?
B. Are the transmitter and receiver performing as engineered?
C. Is the multiplex hardware working as designed?

D. Are the interfaces and interconnections truly noise free
and transparent?

E. Is the end-to-end (audio-to-audio) performance the in-
tegrated sum of A through D above - and as engineered?

There are a number of inter-related issues, that are also of
interest,such as,does the performance of the links change with time,
with class of equipment, with manufacturer, or any other systematic
feature that can ease or adversely effect the DCA engineering of
the DCS.

A concomitant goal for the TEP, particularly in the present
fiscal environment, is to provide answers to these key questions
and issues, at least cost.
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Present TEP Status

A. Stipulations

When the TEP was first formulated, there were a number
of stipulations made, although perhaps not clearly expressed
in policy documents, It was obvious, to the original framers
of the TEP effort, that certain mandatory conditions must be
met if the program was to produce valid and operationally
useful results. When the program was initiated in April,
1968, all TEP team participants understood and strove to meet
these critical demands. These basic success prerequisite
factors wvere:

1. All equipment brought to Tech Order performance

criteria prior to measurement.

"2. All equipment and circuits operated to Tech Order
or DCS standards.

3. All waveguide components correctly installed and the
antenna properly aligned.

L., All measurements made in accordance with TEP test
procedures.

5. All test results analyzed on site as the TEP char-
acterization progressed to the degree needed to
assure that all data was consistent, and that equip-
ment degradation or other adverse action had not
invalidated any documented result.

6. The full analysis of the TEP data performed by the
team who conducted the evaluation and the analytical
results summarized by the team chief in written form
in the report.

7. That a further analysis of the TEP report be con-
ducted by DCA, to form a real life DCS link and
transmission structure performance status and his-
tory and to create a systems engineering data base.

Unfortunately, there is no clear statement of all of these

obvious prerequisites in the TEP implementing documentation,
There is presently no general recognition even of the nec-
essity for these rules, and the program has assumed, at best,
largely a routine compliance approach with few controls.

In a number of cases, the application of these rules is ac-

tively opposed by some personnel, because of lack of technical




and
competency/void in their perspective of the real TEP objec-

tives, or isolated concentration on clerical or administrative
detalls of TEP implementation. For example, if the most
basic and necessary tenet (1 above) is applied, the team

may have to spend additional time fixing and realigning the
equipment before measurement, thus scheduling of the team

to a subsequent link could be delayed. Thus, administrative
and clerical pressure mounts to do whatever measurement work
is possible based upon the schedule even though the results
are poor.

B. Impediments

There is a general recognition that TEP does not meet
all its lofty goals, and there is a nagging doubt that the
outputs are worth the cost., Few people have a broad and also
in depth understanding of TEP, therefore, these people can
only worry and question. They cannot resolve their own concemns.
There are a number of reasons for this malaise that will be
discussed below, because clearly no corrective actions nor
redirsction decisions can be made without a full and practical
understanding of the issues. The impediments to a technically
satisfying TEP are tabulated and discussed in three general
groupings. Group 1 includes those problems that are basic
and prerequisites to acceptable TEP operation. Group 2 covers
important matters that affect the quality of the data, but
are not basic to the successful use or application of the TEP
outputs. Group 3 lists items that impede the progress of
the TEP program, but are not key issues, and for which there
are a number of straight forward solutions.

1. Basic Impediments
a., Equipment not aligned
b. Equipment not operated correctly

c. Interconnecting cabling not noise free and
transparent

d. Teams technically unable to repair/align equipment




e, On-site TEP data analysis inadequate to assure
internally consistent information.

f. No established goals for specific TEP analysis
and output products

2., Important Impediments

a, Teams unable to repair or align equipment due
to lack of parts.

b. Tech Orders contain substantive errors and
omissions.

c. Lack of some key test equipment.
d. O0&M Command TEP report review inadequate

e. Presence of basic design or implementation
errors in the hardware or link,

3. Other Impediments
a., TEP measurement schedule impractical

b. No minimum standards for TEP measurement and
report

c. No feedback to the field on the TEP measurement
and report output products and their utility

d. The usefulness is suspect since the 0&M Commands
and DCA acknowledge little productive management
help from TEP outputs.

C. Discussion of Impediments
1. Basic Impediments
a, Equipment not aligned.

The single most disruptive factor is the pervasive
substandard condition of the hardware upon arrival of
the TEP team. The basic mission of the team is measure-
ment. When problems are discovered, the team requests
that the site personnel repair or realign any degraded
devices, and failing this, the team is supposed to do so.
Clearly, no 'like new' characterization is possible if
the hardware is not 'like new'. The teams and site
personnel generally improve the operating condition
of the equipment during the TEP process, but rarely
achieve full T.O. compliance,




It is not necessary that all equipment be in full
and complete alignment, when duplicate equipment exists.
For example, if one transmitter at one site and a receiver
at the other end of a microwave link are linear, valid
measurements are possible. Measurements made on the
degraded alternate transmitter and receiver over this
link may be interesting, may even be useful, but are
not representative of the true link capability.

The result of most TEP evaluations, is a character-
ization of the link in better than normal operating con-
dition, but worse than 'like new.' Thus the TEP data
cannot be used either as an honest portrayal of the DCS

as it is in normal day-to-day operation, nor can it be
used to depict the DCS as designed or as it could or
should be.

This most basic problem lies at the heart of nearly
all of the other difficulties with the TEP.

b.  Equipment not operated correctly.

A problem, slightly less important now, than in the
early days of TEP, is the maloperation of portions of
the 1link. This includes operation of the link with
signal levels too high, with the levels through the
multiplex varying widely from the standard even though
the input and output levels may be correct, operating
the link with multiplex ringers on full time, over or
under driving hardware, and failure to observe other

T.0. operational procedures. In the early phases of
TEP, levels and drives were routinely otf 5 to 10 db.
The latest observations seem to indicate a 4 to 6 db
maximum variation for most sites. Certainly a great
improvement, but in critical circuitry still more devia-
tion than desirable, Only the in-station and link pro-
blems can be absolutely controlled by the TEP team, the
signals transiting the station may be correctable, but
the same factors that foster the problem, conspire to
resist rapid and complete correction for the TEP char-
acterization.
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c. Interconnecting cabling not noise free and transparent.

Theoretical calculations, engineering design math-
ematics, installation checkout and to a large degree
the TEP procedures ignore the interconnecting devices.
The noise, distortions, and spurious signals that enter
the link via these interfaces are not measured directly -
although they could be., Experience has shown that this
oversight on occasions, ignores some ma jor sources of
degradation. Cables, bridges, pads, and amplifiers all
have two general trouble modes. One manner is noise or
spurious signal generation due to non-linear effects
such as, corrosion in connectors or dissimilar metal
Junctions, cold solder joints, and frayed shield braid-
ing. The second source of trouble is the pick-up of
signals from the environment because of cable imbalance,
inadequate shielding, inadequate or poor grounding,
circulating currents or unplanned high level signal
exposure. These interface introduced noise or spurious
signals may sometimes be detected directly during the
end-to-end link measurements. In the balance of the
cases, indirect detection of the problem is possible,
but only if the measurement data is carefully collected
and is thoroughly analyzed on site. The isolation of the
detected problem to the entry device or mechanism, then
must be accorplished by special testing. The present
TEP team noxrtally fails to surface the problem., The
report int2 submitted is inconsistent., Subsequent
analysis cannot resolve whether an undetected problem is
a poor measurement, or degraded equipment caused the
disparity. Thus, fault isolation is normally impossible
at a later date at the HQ location when closer examina-

tion of the data may occur.
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d. Teams technically unable to repair/align equipment.

The hand-selected engineers and technicians for the
TEP teams in the early years were mature and experienced
and had both the scientific education and the practical
capability to detect the problem and to do the repair and
alignment personally, and thus could either "manage"
the team or instruct on the repair phases. Further,
in the first 6 months the author examined the data from
the four teams daily to be sure that errors were caught
and corrected. The present teams have predominantly
young engineers with 1little practical experience, thus,
they are not able to detect errors, or to aid or show
the technicians how to repair the difficulty. On system
problems where standard tech order procedures are not
adequate or do not apply, the technicians often fail to
correct the problem - just as the on-site personnel also
failed. The young englineers normally are unable to
devise a suitable approach, either to correct the defec-
tive T.0. or to measure around the problem, so the TEP
measurements are made by rote on degraded equipment.

e. On-site data analysis inadequate.

The TEP teams often make the prescribed measurements
in accordance with the test procedures, record the results,
and bind them in a bundle. The fact that the test results
are not technically consistent with other TEP measurements
is not recognized. During subsequent analysis, the dis-
parity, if discovered at all, is unlikely to be unravelled.
The TEP reports attribute the error to instrumentation
problems, and recomendations that site people pursue
the problem, or suggest that more measurements are required.
A favorite is to attribute these imponderables to poor
grounding or other elusive cause. Only if these disparities
are discovered on-site, can the true cause be attacked.
Instrumentation errors can be corrected, equipment degra-
détions fixed, and additional non-specified measurements
made to clarify the real culprit.
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f. No established goals for specific TEP outputs.

Presently, the apparent goal for the TEP is the
measurement of a link and the issuance of a report.
There is no stated or implied operationally related
objective that will suffer if the TEP effort is pcor.
There is no characterization standard, below which the
TEP fails and must be redone. In fact, the passive
acceptance of marginal and poor reports remove a powerful
incentive to conduct the evaluation properly, and in
depth. Perhaps the largest vacuum, however, is the
general lack of use of the voluminous TEP data by the
DCA/b&M Commands. No program can ever be maintained
at peak efficiency and precision when the results of all
the extensive work have little visible use and are not
well regarded or not regarded at all throughout the

management structure.

2., Important Impediments

a., Teams unable to repair/élign equipment due to
lack of parts.

It is not unusual for the TEP teams to use all the
spare tubes, special stock items, or other repair parts
on-site in attempting to achieve °'like new' equipment
performance. The team then must measure the hardware in
this partially repaired, but still degraded condition,
or must defer those affected measurements until more
parts are available - normally after the alloted eval-
uation test period is over. The administrative pressure
is to just do the 'best possible.' The data collected
then is 'best possible,' and that is normally poor.

b. Tech Orders contain substantive error/omissions.

Tech Orders are never fully checked during accep-
tance of the documents. The logistic review that is
attempted covers adjustment and alignment as viewed
necessary by the contractor. There is no total system

11




wide perspective taken to assure that the designated

ad justments on each box result in premium 'system'per-
formance, There are normally adjustments available in

the equipment for which there are no instructions.

Only once, to the authors knowledge, has a ma jor electronic
entity - a microwave radio - had all movable adjustments
changed, and then the tech order used to attempt to return
the radio to 'like new' condition. Needless to say,

many basic additions and corrections were made to the
document and at least one radio design change was required,
and this was one of the better radios. Most Tech Orders
have sufficient error or voids so that after several

years degradation, no maintainer or TEP team can return

the equipment to proper performance based on Tech Order
data alone. The only way full recovery of the 'like

new' performance can be achieved is to resort to experience,
training, and knowledge available to only a few team

chiefs and key technicians, or by a Central Region Activity.

c. Lack of some key test equipment.

In general, the TEP teams are well instrumented and
are able to do most of their assigned tasks. On occasions,
a key instrument may fail and the pressure of the admin-
istrative schedule will not permit collection of certain
data - there is just a void in the report. There is one
general ma jor test equipment void, however, required for
the testing of the waveguide and antenna structure.

There are often unresolved signal loss or intermodulation
problems and the TEP reports are replete with such ob-
servations as "the site should investigate this problem."
"The site survey was inaccurate," "The maps used were

of such scale that accuracy could not be achieved." These
blithe and meaningless statements from TEP reports are
attempts to explain away 10 db or more of RSL disparity.
In one case, since resolved, the antenna was simply
malaligned.

12




d. O0&M Command Review Inadequate.

The 0&M agencies review and analysis of the TEP
reports is highly variable and depends upon the desires
and mission grasp of the commander, the technical compe-
tence level of the command scientific staff, and the
technical competence and drive of the TEP analysis office.
Any constructive uses the agency makes of the report is,
of course, both a reflection of the above elements and
a strong incentive to do a better data reduction and
analysis job. In general, the TEP report review rests
primarily upon the technical integrity of the teams
and their immediate supervisors, since little other
0&M or DCA stimulae is evident.,

e. Presence of basic design or implementation errors
in the hardware or link.

There are many examples of basic hardware design,
manufacturing, or installation defects, slipping through
a rather slipshod test and acceptance. Some of these
difficulties are too complex to be resolved by the TEP
team during a characterization. Many are sufficiently
subtile that full isolation is difficult, but the symptoms
should be fully documented, and enough special measurements
made to absolutely preclude any possibility of test
equipment, measurement, or procedural difficulty. The
objective should be to clearly identify that a problem
exists and bound the issue. The lack of adequate on-site
measurement analysis normally precludes any possibility
of special measurements, since the lack of data coherence
is not found until much later - if found at all. Thus,
the basic problem continues to exist, to cause problems
uncorrectable by site personnel, and unrecognized by the

technical and management structures.
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3.

Other Impediments
a. TEP measurement schedules are impractical,

The TEP characterizations have to be scheduled
by the 0&M commands and approved by DCA, the link outage
has to be scheduled and cleared worldwide, and the teams
and all the instrumentation have to be transported to
the often i1solated sites. Thus, there are reasons to
stick to the prescribed time schedules. The tight
schedules could be relaxed, more flexibility in acquiring
1link ou%ages could be provided, and many other actions
taken to permit satisfactory technical completion of
the TEP, but all introduce clerical and administrative
problems, and this upsets administrators. These actions
may increase the expenditure slightly, but a poor TEP
is clearly less cost effective than a slightly higher
cost for a valid TEP characterization.

b. No minimum standards for TEP measurement and report.

There have been some very poor TEP reports, with
tests omitted, measurements obviously in error, data
plotted or tabulated with no calibrations or transmission
level point recorded, poor to no analysis, and superficial
compliance with most major TEP requirements. The DCA
and 0&M Commands do not vigorously reject these reports
and require corrections., Since there is no stigma for
the submission of a poor report, and little recognition
for a superior one, there is not much incentive to do
the job well - except for that personal internal drive
that modivates some individuals to always do a good job.
This does not include all TEP personnel.

c. No feedback to the field on measurement and report
utility.

The lack of specific feedback to the field, tends to
support the feeling of TEP personnel that little use is
made of the data. Thus with no visible use for all the
data, and since this worrisome fact is further substantiated
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by 3b above, the inclination of many of the 0&M middle
management levels 1s to comply with the letter but
ignore the intent of the TEP. Thus, TEP begins to be
viewed in the same light as routine administrative command
activities, competing for clerical attention.
d. Usefulness suspect since no acknowledged help
to 0&M or DCA management from TEP.

There is no doubt that most management people see
little concrete in the way of outputs from TEP. This,
however, reflects their inability to understand system
matters., The 10 db and more increase in DCS performance
is not seen, the capability of the TEP field experienced
engineers to solve problems previously unassailable is
not grasped, and the myriad of other benefits have generally
remained unnoticed. ‘

Since these present managers see only a few of the
benefit to TEP, they give little recognition to the problems
uncovered, results obtained, and the contribution of the
TEP team members. Thus, % is not surprising that TEP
participants are discouraged. All TEP reports without
exception, disclose problems. Some are corrected during
the evaluation, but the 0&M Commands do not move effec-
tively to prevent recurrence. Other degradations are more
difficult and require more time, specialized expertise,
further measurement or analysis, or application of o6ther
resources not available to the team. Follow up by the
0&M Command is required. There is no structured way to
tabulate and follow up on these frequently ignored re-
maining problems. The TEP teams wonder whether all the
hard work is worth it. The quality (albeit variable)
level of TEP reports is attributable nearly solely to the
personal integrity of the TEP team members, and not to a

management appreciated and nurtured program.
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IV. Alternatives

In examining the possible future alternatives for the TEP,

many factors must be considered. These include TEP changes to

improve thes

a. Identification of system engineering problems.
b. Establishment of DCA System performance standards.

c. Evaluation of the various DCS hardware configur-
ations, classes of equipment and vendors.

d. Evaluation of installation and test and acceptance
v agencies,

e, Applicability of the data to performance assessment
and sensing of DCS performance.

There are four general possibilities that must be examined.

a. Continue the program as it is presently con-
stituted.

b. Modify the program to accommodate the problems
described in Chapter III.

c. Kill the program.

d. Restructure the program.

Continue the program as it is presently constituted.

There is considerable inertia built into the TEP program,
and it would be quite “éasy to continue as is! The TEP data
is far from useless even in its present less than proper form
and can provide many useful outputs if the analysis effort
were monitored. The cost is questioned by many, but there are
a number of DCS gains that can be quoted to justify the
expenditures. See Appendix I. There is little doubt that the
O&M Commands value the program, and are supporting the effort,
although their prime use is clearly in a logistic and

operational support role.

The data in the appendix applies directly to the
improved performance of the DCS and singular service networks.
Programs such as the Autosevocom Evaluation Effort, the Mystic
Star Assessment, and the present Autovon TEP and other similar

measurement and evaluation programs could not have been even
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attempted without the corps of engineers and technicians
trained in the systems approached by the TEP, There cer-
tainly should be more of these system oriented character-
izations in the future. As the DCA attempts to activate
a digital backbone, supporting a basically analog struc-
ture, system problems will abound. As the DCS tries to
upgrade and integrate the performance of the Autosevocom,
and Autodin networks, the TEP training is a prerequisite

to success.

An operational concept and procedure for the analysis
of the present TEP reports has been prepared under this
contract. It is clear that much of the TEP specified
data is not mandatory, but considerable amounts of the
data could provide an insight into the DCS hardware imped-
iments and other matters that are amenable to engineering

solution, and would be useful for background studies.

Conclusion

There is considerable merit to continuing the TEP
program. The long list of issues briefly discussed in
Chapter 111, however, give pause to the idea that the
TEP should be continued as presently constituted. Clearly,
other alternatives must be examined and as will be covered
later, this continuation '"as is'" alternative is rejected.
Modify the program to accommodate the problems described
in Chapter III

Although the TEP program has continued uninterrupted
since April, 1968, there have been improvements, additions,
and modifications to the procedures. Many of these changes
are known to DCA. There have been other changes unique
to the O&M Commands in an attempt to improve the quality
and benefits of TEP. Over the years, the DOD has made
some progress toward an accommodation with the Chapter III
problems. There certainly can be more improvements, and
left alone, there will be some. However, the intuitive
feeling remains widespread that these changes cannot fully

solve the problems.
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The following paragraphs discuss possible rapproche-
ment between the TEP and the key problems. All paragraphs

refer to the Discussion of Impediments portion of Chapter III.

1. a. In an attempt to raise the performance level
of the link hardware, special maintenance teams
have been sent to the sites prior to the arrival
of the TEP teams. The concept was a good one,
and improved hardware condition resulted. 1In
spite of the prealignment, the teams still char-
acterized equipment at less than T.O. standards.
There are several reasons for this. The special
maintenance teams generally are not systems orient-
ed and each member works to optimize his box or
a limited group of boxes and fails to consider
the integrated link. These teams do not have
all the full instrumentation and so d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>