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This paper presents the results of

Center development test and evaluation procedures
contracts.

interviews with 11 simulator manufacturers,
Evaluation Program (FAA) and local Defense
(DCMAD) .

Preliminary Inspection proceéss, interfaces toVMIL STD-21674

for test poligy and practices,

INTRODUCTION
Training systems, in many g<ases,
represent the most complex systems
procured by the ' Navy. They are somewhat
unigque when compared to other systems:
specifications are performance based

detailed hybrids; usually Procured on &

single or¥ wvery low production basis; the
prototype 1is the £irst "production" unit;
trainer design begins after or concurrent
with the parent system, however, the
Ready-For—Training date cften precedes
delivery of the parent system; +the time
available for testing becomes compressed;
man-machine considerations (behavioral and
ergonomic) are important; and early
operaticnal data availability for trainer
use is a preblem. In additieon, trainers
mostly use commercial hardware components
and are software intensive, Thig
combination of characteristics has spawned
a test and evaluation philosophy that
differs from operaticnal systems.  This
philesophy may or may ncot be optimum in
today's envircnment.

The Naval Training Systems <Center

(NAVTRASYSCEN ) process of testing a
training device is a .serial seguencé of’
test processes beginning with a
preliminary test by the Contractor

followed by the Government, and a f£inal
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.a& process review
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Recommendations are made for improved test planning, changes to the Contractor
and general policy’ gu5q§£¢nesh

unchanged for 17 years.
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of the Naval Training Systems

used’in the majority of “its current

Data were derived from a survey of project engineers, 79 completéd contracts,
and contacts

with the Naticonal Simulation
Qffice

test phase at the training
the Ceontracter then by the Government.
Government _acceptance _ occurs upon
successful completicon of this sequence of
serial tests. Specification and Statement
of Work .(SOwW} language for these tests
have been, with small adjustments,
The contract -

site first by

language uvsed in the SH=-2F Hellcopter
Weapon System trainer contract dated 15
May 1973 is wvirtually identical’ to the
current specification -language. . The ,
current NAVTRASYSCEN device_ testing’

process is ilIustrated b§’Fi§ﬁie L.

The key features of this figure are as

follows: e :
a. The test process begins after

critical deSign review (CDR) approval.

b. Navy Preliminary evaluation
(NPE) defined by MIL-D-8708E, may be held
at the earliest possible opportunity to
determine: (a} potential  or existing
deficiencieg ©»f  the trainer; {b) o
highlight the need for identification and
early correction of deficiencies and (¢}
to evaluate changes incorporated. NPEs
have been used in aircraft simulators to
verify the flight dynamics -early in- the
development cycle, =and in the surface
program as a mini Test Readiness Review.

' (st;-éO DAYS PRIOR ﬂ'i'orc'Pn;” 7 o 7

| cA |—|snn,—|son HPDRHCDR{— swW DEVH Hs1 [ cPI HGP[HP&SHCFI HGFIH DD250 |

FIGURE 1.

REWORK -
@~.

CURRENT T&E PROCESS

390



c. The Contractor develops the
draft Tralner . Test Procedures Report
(PTPR) document prior to the start of
Contractor Preliminary Inspection (CPI).

4. The TTPR (as a draft) is
submitted for review and -comment 60-90
days prior to the CPI. ' )

e. Upon Government authorization,
CPI is commenced by the Contractor with
Government monitoring.

f. Upon - completion of CPI,
identified digcrepancies are corrected and
the TTPR updated. -

g. Government reliminary
Inspection (GPI) is commenced and includes
Punctional Configuration Augdit (Pca),
Physical Configuration audit - .(pCa),
software cold start, and the execntion of
the revised TTPR under Government—
controlled test conditions. Discreparcies

are formally identified and the trainer is
under configuration control. Tests
include  functicnality .tests and mission
operability tests.

h. Upon completion of GPI,
identified discrepancies are corrected,
verified, and the training device is
shipped and installed at the training
site.

i. The Contractor's Final
Inspection (CFIY  verifies successful’
reassembly at the training site and

successful implementation of final correc—
tions.

i Government Final Inspecticn
(GFI) reruns the TTPR (usuvally selected
portions}, including cold start and
extensive mission tests to ensure final
operability -and implementation of the
specified performance.

k. GFI includes functional tests of
the eguipment operations through mission
tests and in some cases unconstrained
migsions which executes the
latitude of trainer functionality.

1. Upon successful completion of
these tests, device . acceptance _is
executed.

m. The Trainer Test Procedure

Report is now finalized with the result
of the tests and becomes the Trainer Test

Procedure Results Report (TTPR/R). This
document 1is subsequently used to verify
baseline . performance of the  txaining

devices.
DATA SOQURCES

Data were derived bhoth internal and
external to. NAVTRASYSCEN.
collection was from:

Q Unstructured

interviews with 11
simulator Contractors. '

widest

External data _
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Interview with Industry

~Administration

o The National Simulator Evaluation
Program, Federal Aviation Administration.

o Defense Contract Management
Command Area 0ffice, Orlando, Florida.

o Review .of Air Force

Instructions (Reference 1).

o Naval Air
2 & 3) publications.

o Visit to DELTA Airlinés Simulatich ™

Facility.

_Representative members of the
simulation industry were invited to meet
with the test and evaluation committee,
These meetings were unstructured and no
agenda was provided by the Government
other than our interest to appreciate the

test problems "7 as viewed by _our
Contractors. The focus was to haVe a
constructive dialogue  and receive

recommendations which may be offered. The
11 Contractors whe participated in this
dialogue represented approximately 67% of
the total ~deollars for all  .contracts

awarded in FY 90 and were as follows:

1. Loral _
2, E&5

3. Link CAE (TsSD} .
4. Reflectone I ’ -
5. McDonnell-Douglas ) )
6. Quintron )

7. @Grummah ESD

8. Hughes (HSSI)™

9. General Electric
10. ARMI . .
11. %Lockheed Sanders

The Naticnal Simulator
Program managed by _ the

Evaluaticn
Federal Aviation
(FAAJ, Flight Standard
Division, was visited by members. of the
cormittee. ° This vigit Zfocused = on
understanding the National Simulator
Evaluation Program and the recent proposed
Airplane Simulators Advisory Circular, AC
No. 120-40B, Reference 4, and the Airplane
Flight Trainihg ~Device Qualification
{(Draft) AC No. 120-45aA, Reference 5... The
extent of overlap between the FAA
simulator standard development process and
the  NAVTRASYSCEN  simulator contract
process was explored through discussions
of lesgons learned and items of nutua

concerns and benefits.

The Defense Contrdct
Command bArea Office (DCMAD) develops and
meonitors procedures for process Gohtrol;
test, . and inspections to meet .contract
designated regquirements. Should DCMAC be
asked to inspect or qualify the
functionality of eguipment operation, the
degree to which thig could be supported is
related to the skills and background of
the current employees. In -most cases,
Weapon System  functionality exhibited by
the system under test could be witnessed
as to ocourring and under what conditions,

Systems
" Command Trainer System SPO "YW Operation

‘Test Centexr (References -

Management



but the goddness. or nuances of partial
performance would not be directly
detected. Under  current.practice . DCMAQ
usually requests NAVTRASYSCEN to provide
engineers or subject matter experts with
the necessary performance knowledge.

Internal data werxe collected from:

o Review of 79 completed contracts
over the last 6 years.

] Direct survey of NAVTRASYSCEN
Project Engineers.

¢ Review of prior studles, reports,
and current practice.
DISCUSSION
The - following discussion . summarizes

the major process observations based on
the review of previcus data sources. The

test and evaluvation committee sought to .

highlight major significant items. Several
items of data are thought to be secondary
indications of primary events.

Trainer Test FProcedure Results Report

{TTPR) o o

For 27% to 29% of our contracts, the
TTPR is not acceptable _at the start _ of
CPI. In additicn, for new first article
simulators, an average of 12% of the time
the TTPR ig unacceptable at the start of
GFI. - This is illustrated in Figure 2.
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FIGURE 2,  TTPRS ACCEPTABLE AT START OF
TEST CYCLE

For the unacceptable TTPR documents,
the degree of completien at CPI was 60%
for first article, rising to 84% by GPI,
and again dropping to 78% for GFI. This
is illustrated in Figure 3. The
Government assumption that the TTPR would
be virtually complete at the beginning of
each serial test is obviously erroneous. .
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The  second assumption of our serial
test model is that early identification of
discrepancies during CPI would diminish
the number of subseguent discrepancies
during further testing. The average
number of discrepancy reports observed
during each test cycle is shown in Figure
4. I+ is clear from the rise of
discrepancy reports (DR's) during the GPI
test cycle . that CPI 15 not . a' completed
process by the beginning of GPI.
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Discussions with industry and our
engineers have led the testing - and
evaluation process review team to examine
the impact ¢f software. Our current test
practice has been identifisd to be
essentially unchanged for over 17 years.
During this time, the growth of | éur
simulation software in aviation programs,“'
Figure 5, has grown by an order of.
magnitude. During this time, simulator
manufacturing characteristics have changed
primarily from hardware intensive.  to
software intensive. This change to
software development under the process of
MIL-STD~2167A has not been incorporated
successfully into our test practice.
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Computer development standards were
reviewed and included. DOD-5TD-21674,
Reference 6, Defenge System Software

Development, and Defense Systém Software
Quality Program, DOD-STD-2168, Reference
7. In addition, the tri-service Joint
Integrated Avionics Working Group (JIAWG)

tailored DOD-STD-21674, Reference 8,
guidance was. obtained. This document
establishes policy and standards for

on=-beard software or firmware on JIAWG
aircraft using DOD-STD-2167A. The goal is
to ensure that  Computer
Configuration Items ({CSCI) maintain the
same DOD-STD-21672 development process
across all JIAWG programs. This will
affect aircraft simulator - software
development and testing when interfacing
to the JIAWG software.

Computer Software Growths

that hardware/scftware
is being extended on
simulator developments

It appears
integration (HSI)
software intensive
to
cases, the start of GPI.
planned but.is
approved schedule and anticipated test in
the B8CW. This is seen as incomplete test

This HSI may be

Software .

overlap the start of CPI and in some .

not consistent with: the .

documents and delays in the start of test-— -

-evident in the
For the current

ing, a symptom

in-house SUrveys. . .
NAVTRASYSCEN device testing process as
illustrated in Figure 1, ithe key point is
the linkage between HSI tests _and the TTPR
revisioen process. These feedback loops

very

gontribute to excessive ecycling of TTER
revision. r ~ the other hand, the
manufacturer uses the hardware/software
integraticn and the Contractor's

preliminary inspection time to develop and
test the TTPR, and often will carry this
over into the Government preliminary
inspection process. The trainer consoles
become the instruments used +to test  the

software. NAVTRASYSCEN's software SOW's
anticipates the testing of software,
primarily through eguipment . operation,
which reinforces this model. In highly

complex software developments, the linkage
of
testing was not identified and not
consistently planned from the early
initiation of the contract activity.

CBCI test and HESI test to total system.
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" Results of Industry Meetl_gs

" always 2
program Test and Evaluation Master Plan’

In order to evaluate. NAVTRASYSCEN
Test and Evaluation (T&E) procedures from
the supplier's perspective, eleven 3-4
hour meetings
representing various .
Contractors. Based on these  open dis-
cussions, a pattexrn of themes emerged.
These themes. arxre provided in Figure 6 in
perceived priority order. .3pecific. issues
raised by industry are presented here as
argas of concern. and recommendationg for
improvement fraom the Contractor's
perspective. ’

training . system

were held with individuals.
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FIGURE 6. MAJOR PROBLEMS IDENTIF1IED
. -~ BY INDUSTRY

a. T&E Plannihg;"

NAVIRASYSCEN
require the

programs

do
development

“of a

(TaMP) ., The lack of a TEMP or equivalent.
. document can’ result in a disjointed and
poorly planned +dst évolukion. As a

result, issues c¢an arise _during the test
phase which can severely ~ impact schedale
and the success of the procurement.

Industiy Recommendation:

NAVTRASYSCEN reguires
and use -of a TEMP to address all areas of
T&E as they apply to that specific
program. The TEMP should be a contractual
docunment that is Jointly prepared by the
Contractor and the Government.
should be

inteo HSI (Hardware/Scftware Integration).
A T&E working group consisting of members
from NAVTRASYSCEN, Subject Matter Experts,
the FPT (Fleet Pro;ect Team)}, and the
Contractor shounld be
focal peint for all areas concerning T&E.

b, Trainer Test Procedures Repo;p
The  current process for TTER
development, submission,  and review ig
.inconplete. TTPR submission is usually

required 60 days prior to the commencémant
of . CPI - and +the documént is freguently
disapproved by the Government. Many
rounds of revision and resubmission occur

.during CPI/GFI and sometimes into CFI/GFI.

NAVTRASYSCEN often requires the TTER

to test each specified performance

not.

the development

The, TEMP.
a living documgnt that matures
.as the program develops ‘through design and

established . as the




of the +training device £from a
of initial conditions.

cf these paramerers could be
a group, they are detailed in
the TTPR as segmented tests which often
require extensive repetition of switch
positions to achieve - the same - test

condition.

parameter
given set
though_ many
tested as

TTPR's freguently do not contain
detailed 'procedures for mission testing
(sometimes called freeplay). As a result,
the area of mission testing is not well
understood by the Contractor and
represents an area of risk during the test
phase.

Industry Reccmmendation:
TTPR generation should commence early

in the program (not later than the PDR and
should be a fjoint Contractor/Government

effort. TTPR's should address misgion
testing and should define the specific
mission profiles {provided by the

government) to be tested by the cperators.

c. Test Procedures

Test procedures seem to vary from one
program to another. The current structure
of.. training - system T&E leaves many
unanswexed guestions which result in
various appreoaches to testing based on the
experiences of the personnel involved with
the program, Testing is usually not
discussed in detail .until late in the
pregram and as the test date appreoaches.
NAVTRASYSCEN has not -published its test
procedures to. industry except as ceontained
in individual RFP's.

Industry Recommendation:

NAVTRASYSCEN define  and publish its
test procedures for training systems.
d. Test Metheds _
Certain aspects of training. systems

have more than one accepted test method
for determining -specification complianca.
This is especially true in visual systems.
The test method selected can often effect
the test results achieved and hence the
systems compliancde with the specification.

This  is also true in the area of
aercdynamic testing when comparing
automatic +test methods to manual +test
procedures,

Industry Recommendation:

NAVTRASYSCEN determine and publish

accepted test methods for the wvariocus
areas of training system performance. The
test methods should be referred to in the

RFP. If test methods are not published,
the RFP should specify the method +o be
used in either +the statement of work or
the detailed specification. o

e. Redundant Testing - -

Curzrent NAVITRASYSCEN contracts allow
the Government to require a full runnihg

Even -
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of the TTIPR at CPI, GPIL, CFI, and GFI.
Certain sections of the TTPR  could he run

only onece  during CPRI, with adegquate
Contractor quality assurarce .__ Cer-—
tification, and not be repeated during

subsequent Government/Contractor testing.
Repeating all tests on subsequent lots of
the game device are also unnecessary and
should not be reguired. Airline  flight
simulator programs sometimes limit testiryg
of subsequent lots to on-site ‘testing
only.

Industry Recommendation:

Early test  planning should . be
accomplished to determine which sections
of the TTPR are applicable for the various
phases of trainer development and testing.

f. Specificatidns

. NAVTRASYSCEN  contracts -~ freguently
require the TTPR to address each paragraph
of the specification. The Contractor is
then required to design a specific test to
demonstrate compliance with the
specification on & paragraph by paragraph
basis.”  Some performance specifications
are .general in. dature and do not lend
themselves to a structured test evolution..

Induétfy Recommendation:
NAVTRASYSCEN perform a test validity
review on specified performance parameters
to  ensure that compliance can be demon-—
strated with a structured test.

g. Team Continuity

The lack .of _Government
continuity results

test team
in frequent changes in
the direction and priority of test
evolutions. Areas of subjective testing
are especially vulnerable to differences
of opinion as "test team membership
changes.

Industry Recommendation:

Aithough it is recognized that. test
team turnovers are inewvitable, they should
be minimized as much as possible, Upfront
planning for personnel replacements could
help to reduce the disruption caused when
critical - personnel leave the program

.during specific test evolutions.

B. Subject Matter Experts

Limited agccess  to Subject Matter
Expexrts (SME's) until the program enters
the testing phase often results _.in
misunderstandings between the Government
and the Contractor  on the relative
importance of . system performance
parameters especially in subjective areas.
A better understanding of the _ Weapon
System mission and its tactical employment
could enhance the training system design
approach and maximize the utility of the
systemr in achiewving the desired training

_pbjectives.
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Iindustry Recommendations:

SME's be made available. +to the.

contractor early in the program design
phase in order to increase the
Contractor's familiaxity with "the
simulated Weapons system and its
operatlon. Increased availabkility of
SME's meedlately after HSL may help to
detect major software design errors that
might otherwise rnot be discovered until
commencement of -acceptance testing. A
caution here is that SME's should not be
used as a source for reporting performance
parameters but ‘rather to highlight areas
of. cencern and to familiarize  the
Contractor with mission scenarios. The
training system specification and
appropriate technical documentation should
serve as <the official socurce for ~system
performance parameters.

Problems arise when ‘trainer
performance fails to meet the user's
expectations and he deesn't understand
that the causes may be due to inherent
limitations of the gsimaulator. The
sexrvices of experienced technical experts
from NAVTRASYSCEN are invaluable for
mediating and resolving problems in visual
systems, aerodynamic modeling, and motien
cueing = . systems by relating usar
expectations to practical trainer
capabilities, thus reducing +the potential
for adversarial situations in the trainer
test and evaluation process. - -

i. Unrealistic Schedules

NAVTRASYSCEN c¢ontracts typically
specify 6 weeks for CPI and 6 weeks for
GPI regarxdless of training system
complexity. This is also true for
subsequent production Jlots ¢f the same
system. In actuality, in—-plant testing of
the prototype system may take several

months . while testing of subseguent
production lots could be limited to
on—-site testing only. NAVTRASYSCEN

Feguest for Proposals (RFPs) tend to  be
very strict when it c¢omes to program
schedule and force the bidders te meet the
schedule in their _propeosal or be consid-
ered non-compliant with the RFP.

Industry Recommendation:

NAVTRASYSCEN RFP's be less rigid in
scheduled test performance between
contract award and RFT dates in order to
allow the Contractor . to bid +the program
schedule taileored to simulator complexity
and intensity of software development.

j. DR Tracking Procedures

Multiple systems exist for
tracking DR's during testing. The lack of
a standard DR trxacking system regquires
each program to develop its own system or
adopt a system used on ancother program.

Industry Recommerdation:

NAVTRASYSCEN adopt and publish a
standard PC based DR tracking system for

_use on all pregrams. s

ANALYSIS

Test Policy .

The current structure of NAVTRASYSCEN
contracts regunires a CPI which essentially
duplicates the Government Preliminary
Inspection. CPZ .is ususlly observed and
certified . by . the local DCMAQ
representatlves. Current contract

language reguires &orrection of "all" de- .

ficiencies discovered during CPY prior to
the commencement of GPI. Depending on the

DCMAD representatives involvement with CPT ~

and their understanding of how the trainer
opérates, correction of ~ discrepancies
found during CPI may or may not be allowed
until after the full TTPR has been
completed. The nature of the

dlscrepanCLes found during CPI may reguire

re-running portions of +the TTPR ta ensure

that software corrections +to the device _

have not generated. problems in another
area. Some DCMAO representatives have

required substantial retesting of the

device to ensure otherwise “nondiscrepant
areas of the trainer have not been altered
by DR corrections. As a result, once the
trainer enters ¢PI, the Cohtractor's
flexibility to correct discrepancies may
_be severely constrained.

The recommended change to the above
process would replace the CPI (as we know
it} with a Contractor in-plant test
process which is 'more flexible and places
more responsibility for cexrtifying the

trainer ready for GPI on the Contractor.

Eaxly development and qualification of a
Test and Evaluation Master Plan (TEMP} and

' supporting TsE working group would serve

to improve the process. "The TTPR
structure would be built via T&E working
group meetings and currept status reported
during the same . time frame as_progdress
reviews. As the TTPR develops, it will be
reviewed by this team and approved
1ncrementally. As soon as appropriate
sections of “the TTPR have been deemed
"suitable for testing"” by the T&E working
group, the Contractor wonrld be free to
complete those sections of the TTPR at
Contractor discretion. The completion of
the test and the test results would be
cdertified  hy the Contractor's dguality
assurance {QA} department and presented to
the Government during _ follow-on T&E
working group Bessidns.

"As the trainer development
progresses, - sections of the TTPR would
fall into one of four categories:

a. Test procedure under devélopment

b. Test precedure ready for Fevidw

c. Test procedure approved and reéady
foxr testing



d. Test procednre completed and QA
certified

As trainer constructiaon and HST
matures, the T&E working group would
determine when the device was ready for a
Test Readiness Review (TRR}. During the
TRR, the Project Engineer, assisted by the

fleet project team, would run sample
demonstration " mission scenarios  {defined
in the TTPR) to verify device reéadiness
for GPI.

Test Methods

Potential candidates for standardized

test © - methodelogies include . motion
platforms, . g seats, control loading
systems, transport delay/cue synch
measurements, basgic visnal. systenm
performance, and basic £light
characteristics. Further study ray reveal
other ‘candidates. The FAA has applied
this concept of standardized testing to
the gualification process for airline
pilot training zsirmlators. Advisory

circulars issued by the FAA (References 4
and 5} describe test standards and, to a
limited extent, test methods for the can-
didate .areas mentioned above. These
advisory circulars clarify +the TPAA's
eXpectations in advance = with respect to
the testing reguired to gqualify a simula-
tor for airline pilot training:s A similar
concept can be established fer military
pilet _ training simulateors but the scope
must accommodate the broader spectrum for
military mission tasks.
for standard testing are the flight test
manuals published by the test pilot
schools which describe the theoxy and test
technique for investigating
performance and handling qualities. - The
U.5. Naval Test Pilot School (TPS) manuals

have been referenced in NAVTRASYSCEN
procurements for over ten years. This
experience has shown that further

documentation is needed to clarify how the
TPS methods should be adapted +to trainer
use and tco take advantage of trainer
unigue features such as ' parameter freeze
and automated test drivers.

In summary, NAVTRASYSCEN should
identify candidate test areas and publish
standard test procedures for demonstrating
training specification pexformance
reguirements. Existing FAA and TPS
documents should be utilized for guidance
in format and content.

Other resourcesg -

aircraft’

NAVTRASYSCEN Project Enginger Survey
Results
The adeguacy of the specification,

S0W, contract
the testing
approximately 3.5
to 5 (excellent).
indicated the

below average,

was 2.9. The
were in the .

schedule, and DD 1423s in
araa werea rated as
on a scale of 1 (poor)
In addition, the survey
statement of work was 2.6,
and the contract schedule
rajor difficulties cited
areas of preparing procedures

for test, and defining test criteria and’

fidelity regquirements. Government
Furnished Equipment (GFE) performances was

39¢

~ procedure

difficuity. While the
Regquirement (TPR) may
this was

also cited as a
Technical Proposal
address. testing, in most cases,
not ‘a significant factor in .

~selection.

The - current test and evaluation
and policy is only considexred
sufficient by 60% of experienced project
engineers. ' There is considerable
inconsistency Tregarding discussion .” of
testing responsibility.

In the area of test and acceptance of

‘training devices the top concerns were as

follows:

e Incomplete test procedures at CPI
and subsegquent schedule impact

skill

» Continuity and of: Fleet
Project Team SMEs _
. Contractor 1nd1cates. trainer is

Ieady for test when it is not

L3 Poorly written %test procedures -
GFE operation not understoond.

. Onrealistic test
minimurm consideratiean for correcting large

-number of Discrepancy Reports {(DRs) .

Major contributions identified for
extending the test time were as follows:

- e Inconmplete and inaccurate test
procedures T
. . Software malfunctions and
~reliability
. ﬁiscrepancy Reboxts 1(DR]

acceptance and resolution

] TTDR Documentation use lncomplete
oxr inaccurate, with limited testing prlor
to Government test I

- Faulty coldstarts ’

hardware and
software failure 0T

. Ingufficient +time, DR clean-up

was slow

A test plan was used by the test team
on most cases (the TTPR). The use of
DCMAO representatives was minimom, -
"free play" test planning was normally not
available or coordinated in advance with
the Contractor. The test time reported by
the engineering group suggested that deldy
in starting of testing and actnral execu-
+tion of the tests were from 2.4 to 2.8
times _ the originalliy planned
duration. These delays are symptoms of
the additional time needed for HBSI and
time required not previously planned for
the correction of extensive discrepancies:

One program had a delay of a vear and was
not included in the data. There was no
consistent reguirement fox a TEMP

application and use.

the source

schedule - -

and

test



RECOMMENDATIONS

The
made in order
and effectiveness
process:

following recommendations are
to improve the efficiency
of the trainer testing

The general approach is to revise
the T&E process to help Contractors better
understand the test reguirements earlier,
to hegin preparation of test documents
earlier, to reduce Government intrusion
during the
allow phased development of the TTPR, The
proposed process is illustrated in Figure

-FORM NTSC
TEE WG .‘??%”

later stage of HSI, and _to .

{ cA HSRRHSDR HPDR HCDRH SW DEV

This

overall .

fleet project team and any additionally
required SME's should be established.
working group would be responsible
for the development and implementation of
the TTPR, Test Planning, Test Witnessing,
Test Readiness Certification and
determination of cold start requirements.

This group will report during all progress

review meetings on current status and test
and evaluation ~planning ‘for the
acguisition, and will resolve differénces.’
develop program socolutions, and prévide
.@irection for  the test and
evaluation program. This group will

document all decisions and agrés to el

|@ INCREMENTAL

DRAFT D&Y ikl eV nev kel CONTRACTOR
TEMP T ! ! { Y TTPRR TESTS

REV REV REV REV REV : | @ QA CERTIFIED
TTPRR DEV P } ' . "

(INCLUDES MISSIONS)
FIGURE 7.

o Raplace the current CPI with__a

Contractor - contrelled process beginning
earlier which contain the following
features:

a. Use of TEMP, test plans, DR ~

resolution plan

b. Incremental
including intent of
in-process software testing

TTPR development

c. Contractor certification of

readiness for Government test

d. Verify readiness via
demonstration of Government mission
scenarios in a Test Readiness Review.

The following
changes are recommended:

specific

A Test and
(TEMFP) should  be
item and define
issues, - system

Recommendation 1.
Evaluation Master Plan
developed 4&s a CDRL
objectives, critical
characteristics, responsibilities,
resources, and schedules for test and
evaluation (Reference DoD 5000.3-M-1}. It
should list the participants and each of
their roles. Finally, +the plan should
state the conditions required  for
completion of the Test Readiness Review,
discrepancy reporting = | resolution,
Conditional Acceptance, and Final
Acceptance. A sample TEMP checklist .is
included in Appendix Aa.

Reccmmendation 2. A . Test ‘and
Evaluation working group consisting

Government project .engineers, Contractor,

process -

of

397

i 1 I
REV = PROGRESS REVIEW

wvehicle,

PROPOSED T&E PROCESS

procedures relative to the training system
test and evaluation. SubsSeguent
Contractor TTPR submission for Government =
review and approval would not be required.
Membership on this Team should’ be from
contract award until RFT in order to én-
sure continuity throughout the program sl
the T&E master plan.
Recommendation 3. Ing¢remental .
Testing during HSE o completed . CSCI
threads is reccmmnnded.‘ This would reduce
the current. testing redunddncy reflected
in the manner in which the TTPR
repeatedly run in CPXI, GPI, CFI, and
finally GFI. Contractor presentations,’
NAVTRASYSCEN Engineering ~ surveys, and
experience within the process review team
indicates that TTPR development and
implementation could be accomplished so
that, with early planning,

not - be necessary to repeat many of the
tests once they were =xun and verified.
This would allow more detailed test and

better confidence than current practice.
Mission Scenarios

-the Government for
These scenarios

Recommendation 4.
should be provided by
inclusion in the TTPER.
would be wused as the primary system test
and be identified early in the
program. These mission sceharios should
~be identified in the TEMP document and
revzslons made when they become known,

- Recommendation 5.
Industry Government Working Group to
improve the focus, structure, and format
of the TTPR _and Results _documentation.
The growing

Form a Joint -

is _

test sequences
~could be built in increments and it would

software and database content .



of training deviges will - continue. Othex
process controls, such as DOD-STD-2167A
and DOD-STD-2168 will impact the form of
data, where it is located, accessed, and
verified. ‘The current practice of the
TTPR as a self-contained volume can be im-
proved upon.

Recommendation 6. Evidence of
satisfactory completion of the TTPR by the
Contractor must  remain a prerequisite to
the Government beginning their tests.
This would be accomplished through
contractor QA certification followed by a
Test Readiness Review (TRR).

Recommendation 7. Change the bid
process to allow the bidder to _propose the
detailed test durations and schedule
milestones. In addition, Test and
Bvaluation planning and process becomes an
agenda item for all -PDR's, CDR's and
Progress Reviews.

Recommendation 8. Discrepancy Report
(DR) tracking sheuld - be standardized.
Included in +this standard should be K a
reguirement for the Government to -be able
to monitor the data base on-line via modem
access. NAVTRASYSCEN should develop a
model PC database program
contract process applies.

Recommendation 9. Develop, publish,
and 1implement standard T&E policy and
procedures for the test and evaluation of
all NAVTRASYSCEN developed training
systems. This policy and procedures
document should apply to all warfare areas
and ;. dnclude Development, Test. and
Evaluation (DTE), and Operational Test aad
Evaluation (OTE).

_ Recommendation 10.
. routines and procedures should be
developed and implemented wheneveyx
possible. This feature would be utilized
to accelerate the testing process and to
ensure trainer life cycle integrity beforeée
and after +trainer meodifications. Such
automatic testing should be expanded to be

Butomatic Testing

for use when no.

included in the design goals of most
trainers.
Recommendation 11. Develop and

implement a standard
: Agreement” for T&E Programs requiring the
participation of DCAMO.

Recommendation 12. Provide
NAVTRASYSCEN technical expertise to
balance user expectation. with _contract
specification. -

Recommendation 13. Support .
specification items with practical test
requirements. The Technical Requirements
Specification should be written so that
each stated requirements has _ a
corresponding test requirement. This will

ensure a - better understanding . of the
regquirement and how it will be tested.

Recommendation 14. Develop and
publish standard test procedures. Common-—
ly aceepted trainer test methods should be

"Memorandum of

- devices

Instruction §00-7,

3. ;Maximizing

available for
of  trainer development, preferably with
the RFP. These referenced test procedures.
could serve as standard methods  for
demonstrating fundamental =~  trainer
rerformance characteristics. " These
standard methods  should also establish a_
process for developing new or modified
test methods te address new or unigue
trainer characteristics. T
Recommendation . 15. NAVTRASYSCEN
should initiate joint _ Iandustry- ahnd
Government working groups to publish joint
test guides of i
cdologies.

CONCLUSICN

NAVTRASYSCEN is currently relying
on T&E practices which were considered
effective . in the days of analog trainiig
devices and in the early years of digital
computer training devices. However,
unlike past trainers, modern trainiang
are software - intensive and are
primarily constructed _from  commercial
off~the-shelf (COTS8) hardware. These
modern trainers lend themselves to
incremental testing of subsystems and
mission testing of the entire trainer,”

The current T&E trainer procéss £rom .
both external and internal. percepticn is
incomplete and does not work .well with
computer software intensive - trainezrs.
Growing scftware and database complexity
will continue and dees not fit well in our
current serial test model. 3 proposed
change to the CPI preocess is recommended.
This change . will replace the current CPI
with a Centractor controlled incremental
process through early TEMP planning,
incremental TTPR developments, incremental .
testing, and a verification process by a
Government mission scenario test readiness

review prior +to GPI. This will allow

_better scitware development -and test

within the systems performance test

structure. o7
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CHECKLIST FOR TEST AND

EVALUATION MASTER PLAN (TEMP }

defines
system
regsources,

A Test and Evaluvation Master Plan

obiectives, critical issues,
characteristics, responsibilities,
and schedules for ftest  and

evaluatlon.
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Test and Integration

Objectives
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Methodology
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Control

SIM/STIM
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.2 Disrcrepancy Report

TRAINER TEST PROCEDURES AND
‘RESULTS REPORT -

TTPR Development

Methodology

Missien Preferences
Integrating with DOD-STD-
2167A Davelopment Test
Hardware/Software Integration
Test Outline
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Trainer Test Precedures
Report - OQutline

Special Test Procedures
Trainer Test Procedures and
Results Report - Plan
Installation and Checkout
Plan
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EQUIDMENT
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6.2 Integration and Test - Plan
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6.5.1 In-Plant Test _
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8. SECURITY CONSIDERATIONS -
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8.1
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DISCREPANCY TRACKING SYSTEM
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Documentation

Discrepancy (DR) Tracking
System Implementation
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