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SUMMARY

This design note presents a study of the Procedures and Performance Program
(PPP) effectiveness. The intent of the study is to determine manpower time
savings and the improvements in job performance gained through PPP automated
techniques. The discussion presents a synopsis of PPP capabililies and identi-
fies potential users and associated applications, PPP effectiveness, and PPP
applications to other simulation/training facilities. Appendix A provides a

detailed description of each PPP capability.

INTRODUCTION

The PPP is an automated procedures recording and crew/vehicle performance
monitoring system. The heart of the system is an interactive digital com-
puter program which translates inputs from a maii-in-loop simulator into crew
procedures and performance data outputs. The procedures data may be compared
with a stored reference, thus providing a difference procedures capability.
Performance data may be displayed either alphanumerically or graphically and
may be compared to a set of established criterion; thus providing a perfor-
mance evaluation capability. Both procedures and performance data are avail-
able on CRT displays during real-time operations and on CRT displays and
hardcopy outputs post-run. The data may also be transferred to the Generalized

Document Processor (GDP) for formal documentation.

The Continuation of Advanced Crew Procedures Development Techniques (CACPDT),
Statement of VWork (SOW) included a task to study the effectiveness of these
PPP automated techniques. Since the program has only provided operation sup-
port to one Shuttle Procedures Simulator (SPS) simulation, the Systems Manage-

ment 2 (SM2) simulation, much of the study is a subjective analysis. Examples

of SM2 ocutput data are illustrated in Reference 1. This data was used to

some extent to verify SM2 procedural activity and vehicle response. This
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usage provides some substantiation of the analysis presented in this design

note,

DISCUSSION

This design note presents a study of the Procedures and Performance Program
(PPP) effectiveness. .The following paragraphs describe PPP capabilities, and
identify  potential users and associated applications, PPP effectiveness
when applied to procedures development, mission analysis, training and
simulator support activities, and possible applications to other simulator/

training facilities,

3.1 Synopsis of Capabilities

PPP Overview - The PPP is an automated procedures recording and crew/
vehicle performance monitoring system preéent1y operating in conjunc-
tion with the SPS. The system translates SPS crew station inputs and
program data into crew procedures and crew/vehicle performance data
outputs, These outputs support the procedures development and verifica-
tion, systems analysis, mission analysis, flight planning, and crew
training tasks for Shuttle flight operations by providing (1) an auto-
mated means of developing/recording crew procedures based on crew
sinulator activities, (2) an automated means of comparing actual (pre-
sent run) versus reference (past run/verified) procedures during a
training session, (3) a permanent record of crew/vehicle performance
data during a run, (4) an automated means of evaluating critical per-
formance parameters, (5) an automated means of developing training
scripts by recording instructor action, (6) an automated means of track-
ing training status data resulting froﬁ all training sessions, (7) a
means of transferring the data to the Generalized Document Processor

(GDP) for formal documentation and distribution, and (8) an automated
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means of generating preliminary procedures data for planning simulator
usage and establishing initial procedures timelines from the Space

Vehicle Dynamic Simulation (SVDS) program,

The PPP utilizes either a CDC 211 or CDC 243 terminal as the user inter-
face device for program control and data monitoring. The CDC 211 dis-
plays alphanumeric procedures and performance data formats and the

CDC 243,graphical performance data formats. Figure 1 presents the PPP
hardware and program interfaces with the SPS, GDP, and SVDS systems.,
During a simulation run, procedures and performance data formats are
available in real-time on the CDC 211 or CDC 243 terminals. During
simulation holds or post-run, the data may be recopstructed at any
point in past time. During post-run operations, procedures, perfor-
mance, and training data formats are available on either terminal, on
hardcopy outputs, and/or on magnetic tape for tfansfer to the GDP for
formal documentation and distribution, Reference 2 describes the
detailed operations required to use the PPP and details of the data

outputs available.

PPP Capabilities Summary - The PPP provides the user with procedures,

performance, and training data outputs. Each 1nd1vfdua1 display format
is user definable. This allows different users to construct formats
applicable to their unique requirements within the Timits of the avail-
able data. The following paragraphs provide a general description of
these display formats and other PPP capabilities. Appendix A presents

a detailed description of each.

Procedures formats provide time tagged data specifying major Shuttle

mission events {e.g., MECO or Entry Interface), crew station input
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device activities ‘e.q., switches or hand controllers), crew station
output responses (e,g,, status lights or talkbacks), trajectory related

data (e.g,, station coverage or day/night status), and simulation ma]-.

function status,

Difference procedures formats provide a unique method of data presenta-
tion and analysis., This capability allows the user to automatically
compare actual simulator status and crew procedures, during real-time
operations, against previously stored reference data. The reference
data is generated from previous simulations and may have been edited

on the GDP system. Difference procedures present timg tagged data

that verifies proper crew station status for the simulation initial
configuration, simulation holds, and real-~time run.operations, and
verifies user specified procedural and event sequences. The system
flashes a message to the user when a difference is detected and a

listing of these differences is provided for easy tracking.

Performance data formats provide alphanumeric and/or graphical outputs

of simulator parameters transferred to the PPP. The system allows the
user to define formats using any of the parameters transferved. For-
mats can contain parameters associated with trajectory data, a particular
vehicle system, mission phase data, or any combination the user desires.
The data outputs present the current simulation time value of the para-

meters displayed,

Performance evaluation formats provide an automated method of data
analysis. This capability allows the user to compare selected crew/
vehicle performance parameters against a set of established criterion -

data. When the criterion data is exceeded, the deviaticns are output
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to the user, Formats can be established for any user defined phase
of the Shuttle mission and when the criterion defining that phase ha§
been satisfied, the system automatically advances to the next phase's

format.,

PPP training data provides two types of data, The first is script data
which is a time sequence listing of the operator's PPP Users Console
and simulator control console input activities. This data initially
may be used to generate formal training script documentation, Sub-
sequently, the data may be used to verify proper operator actions if

a problem or question arises during a training session, The second
type of data tracks the status of simulator training activities. These
formats include crew status by crewman, exercise and time, noncrew
status (training personnel activities), and total hours of system

utilization.

Other PPP capabilities include data reconstruction, GDP transfers, SVDS
transfers, and a flight display unit for monitoring crew station dis-
plays. Reconstruction allows a user to access past time data during
simulation holds and post-run. A cue function is provided to assist

in accessing the data. GDP transfers allow the user to put PPP data on
the GDP system; then to edit, finalize, and document the data. The
finalized GDP procedures data may then be transferred hack to the PPP
as reference data. SVDS transfers allow the user to generate the
initial procedures timeline for any trajectory from SVDS program
outputs. The flight display unit a1low$ the user to access the same

flight displays that are displayed on the crew station CRT's,
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3.2 Potential Users and Applications

Identification of Potentiial Users

PPP real-time and post-run output capabilities can supply useful data *
to various Shuttle program disciplines. The first potehtia] user
identified was the flight operations discipline, In this area, PPP

data can support systems analysis, mission analysis, procedures
development, flight plannia;, and training activities, Other potential
users subsequently identified include Engineering and Development (E&D),
Data Systems and Analysis (DSA), and simulator support disciplines. In
these areas, PPP data can support systems analysis, mission analysis,

and simulator checkout and verification.

Application of PPP to User Needs

Figure 2 presents a detail matrix relating PPP capabilities to two
different potential users needs. The first grouping indicates user
needs for the flight operaticns, flight procedures development process
as defined in Reference 3. The matrix shows the PPP capabilities
applicable to supporting user needs for each task identified, In
general, total PPP capabilities are utilized during simulation acti-
vities. Other tasks are supported by the data output gathered during
these simulation activities, Similar applications exist for the E&D
(data outputs'were supplied for the E&D Systems Management 1 & 2
Simulations) and DSA disciplines, but a detailed identification has
not been performed to date., The second grouping identifics user needs
for the simulator support discipline, and also indicates the different

PPP capabilities supporting each task.~

The following discussions provide detailed operational flows for three

of the identified users.
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FIGURE 2
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PPP Procedures Development Operational Flow

PPP yeal-time and post-run outputs can be utilized 4o aid the flight

”

techniques and procedures development task, Figure 3 presents an
opeﬁationa] flow for this activity., Using an abbreviated timeline or
simplified flight plan, the candidate lechnique can be flown in a
simulator by an experienced pilot. During the real-time simulation,
monitoring PPP real-time data allows the developer to theck procedural
steps against performance data responses, This real-time output pro-
vides for immediate procedural modifications when required. Following

the simulation exercise, hardcopy outputs are available for subsequent

FIGURE 3
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analysis and modifications, and magnetic tape outputs are available

for transfer to the GDP, thus generating the initial procedures docu-

mentation.

finalize the procedures for FDF documentation.

The

GDP text edit capabilities provide the capability to

finalized FDF data

may then be transferred back to the simulator as reference procedures

data.

PPP_Crew Training Operational Flow

Figure 4 presents the PPP operational flow for crew training activities,

Training instructors, prior to simulation activitie., may automatically

verify the initial crew station configuration for a training exercise.

During the exercise, crew station procedures and vehicle responses are

FIGURE 4
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available, Included in the procedures data are malfunction status
indications which allow the training instructor indications of crew
responsiveness to these malfunctions., Comparisons of the procedures
data may be made against the established reference procedures data.
These comparisons provide the instructor a quick check on how closely
the crew is following the reference procedures. Performance evajuation
data provides another check of the quality of the run by comparing
selected parameters against the preestablished criterion data and dis-
playing any deviations. Also, any simulator parameter transferred to
the PPP can be monitored if desired. Finally, the Flight Display
Monitor allows the instructor to monitor the crew station CRT displays.
When the instructor or trainee feels a simulation hold is required to
discuss the past activities, the instructor has the capability to
reconstruct the past time data and immediately answer any question with
substantiating data. The system also autqmatica]1y ftracks the crew
station status, during a simulation hold, and notifies the instructor
of any configuration changes. Following completion of the exercise,
the system provides for immediate display of the reconstructed data to
support the crew debriefing. Hardcopy outputs are also available for

subsequent review and discussion,

PPP_Simulation Support Operational Flow

PPP output capabilities are attractive in the area of simulation sup-
port. The outputs which provide automated analysis, can specd~-up the
checkout and testing activities while increasing accuracy. Figure 5‘
presernits the operational flow for the simulation support activity.
During the presimulation activities, PPP real-time outputs are monitored

to verify the simulator is operating within specified tolerances. If
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the specified tolerances are exceeded, PPP data reconsiruction provides
a time data history to aid in the problem's &o]upion. After completing
checkout, the'iﬁitial configuration difference capability is employed
t~ aid in the estublishment of proper crew station configuration. This
capability is also employed post-exercise to aid in configuring for
subsequent exercise, If a simulator failure occurs during simulation
~activities, post-exercise reconstruction capabilities provide the same
time data history to aid in troubleshooting the failure. The data in
this case allows support parsonnel to duplicate operations prior to

the failure when verifying the maintenance performed.

IS
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3.3 PPP Effectiveness
PPP output capabilities provide a useful and effective tool when
applied to the user needs and tasks previously discussed, Proper use
of this tool can save users time in completing their tasks and supply
a combination of data that will improve total joub performarce. Tine
savings are a direct result of automated techniques applied to time
consuming tasks such as crew station configuration/verificafion, pro-
cedures documentation,- performance data analysis, and training status
documentation. The improvements in job performance result from pro-
perly identified and weli formatted data outpuis and from time savings

which reduce required manpover.

The effectiveness of PPP capabilities is presented in Figure-6. The
figure presents a 1ist of PPP capabilities, specifies that capability's
function and provisions, indicates any previous methods employed, and
then identifies the effectiveness of the cgpabi]ity.f.The 1ist only
provides the effectiveness on an individual capability basis and thus
does not provide a total picture of overall PPP effectiveness. Coupl-
ing various capabilities further increases PPP effectiveness. This

can readily be seen in the case of procedures development, crew train-

ing, and simulator support activitiss.

Considerihg procadures development, the obvious PPP aid is the pro-
cedures recording capability. This capability ensures recording of
all crew station procedural operations on a user defined format. This
output alone reduces the required typing support, subsequent review
time, and correction cycle. By coupling procedures recording with
difference procedures, performance dafﬁ, and performance evaluation

data (all time tagged), the iterative process of desk analysis work
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@ Raipid check of crew station confiquration
8t proestablished {critical), user
specified times,

@ Rapid check of procedural sequences dur-
tng critical mission phases.

® Provides ¢ 1isting of all detected
differences, :

Autonstic recording of simulator operators
faputs (seript) and simulator eetivities
{status), s )

& fecords operdtors control inputs to the
sirulator and PPP,

@ Records and accunulates exercises
executed for crew training, noncrew
sctivities, and total simulator/PPP
vti)fzatien; B

Access for past-time procedures and pers
farmence dats.
@ CRT outputs during sfmulation holds,

@ CRY outputs post-run for subsequent
reyiew and debrisfing,

Allows yser to autonatically record times,
during simylation real-tire, to be used
for subsequent data access,

o Time tags problem arcas or desireble
discussion arcas of dny sirmulation
without requirin; a sinulation hold
{reconstruction and cue table provide
sccess at o later time),

Provides for direct PPP/GDP data
transfers via magnetic tape,
Q'{ransfcr of atl PPP simulation data
b

L] ;;ansf;r of GOP procedures data to
(8

Generates Shuttle trajectory, performsnce
data file for any mizsfon phase,
® Proyide fnitia) procedures timeline
« definition including trajectory
data,
Provides simulatur operator casy access to
crew station f11ght displays,
& Allows tracking of CRT data displayed
to crewexn,

.

o Manva) tragking, reconilag,
g warhupy of exfsging proe
cedures,

Tedious review of all pros
cedurey dacyrantativey,
Not applicedle,

Search of onbosrd displays
with a Hinited pardsrter
hardeopled during realstime,

Pasterun sesrch of large
volume of hardcopy eitputs
{ncluding unwdnited dita,

Learch of onboatd displays with
Yimited parameters hardcopied
during realetive,

Post-run search of larog volum
of harduopy vutputs including
unwanted data,

ketejnition of out-of~tolernce
conditions depend on user
knowledge of 1imits and avail.
ahle cue card aids.

Sedpch of orbudry displays at

the mission crityzal times,
Limfted traces of 2-Y plotter and
tioe varfant strip endrt recoraer
outauts, Scaling, Jakeling, para-
seter, and run jgentification
recorded manuelly,

o Switch by switch visual verffica-
tion of total crew station con-
figuration, '

kone other than runuald verificas
tlon §f the fnftial hold con-
figquration 15 kpown,

s None,

Kone,

o Panual sonftoring of crew pros
cedures agajinst cheeklist in
real-time.

Mane,

Not applicable,

Pinual recording and- accumula-
tion including post-mission
. guessing.

h.2

Kone,

Hardeopy outputs,

Manual recording of problem
areas and subsequent secarch
through hardeopy outputs for
desired dute or goiny. to
siaulotion hold,

o Manual transfer of simulation
data monitored,

o Kot applicable,

e Hot applicable,

@ Not applicable,

o Precise well formatted docurentation
thet eliminates mavial errgre

o Precise dygurentatics for trowbles
shootisr stoulator failures,

o Eiimirates norenclsture errors and
34vey miny minahours.,

o System handles new or revised (ormats
without saftwire changes.

e leproves data access for analysis
purposes,

i »0 Reduces voluse Gf unnécassary hardonps
+ data outputs,

o Improves data access for enalysis
purposes.

»
¢ Peduces volune of unnecessary Ferde
copy <ata cutputs,

.
o Reducas charce of uroprductiye sioulas
1 then s and neyative travning,

i
i
{ o Ensures aceess of critfcal data,

o Improves data access for analysis
pUrposes.
I o EMiminates menual fdentificatien of

datd,
o Run fdentification reduces chance of
data loss or six up,

o Man-hours and errors reduced i1
establishing faitia) cres station
configyration, .

o Reduccs evrors resulting fren config-
:r?uon changes during sisuisiion
olds,

o Ensures simulaticn erercise 15 proceed-
ing per the estadblisheéd refere~ce,

o Ensures simulaticn exercise *s procecd-
ing per the estadlished reference.

o Imredtate notification of ¢rrinecus
operations redyses; negetive traiaing.
Saves man-finUrs by recucing reruns of
8 exercise,

@ Lnsures discussfon ¢nd debriefing of ald
problem areas,

@ Reduce man-hoyrs finding and researching

. problem areas,

o Provides for verification of zroper
executfon of esercise tralaing script,

¢ [ncresses accurdcy of resords and
Jreduces man-hours required to Jssemhile
the- data,

e formstted output can be wsed «vrectly
for required documents.

¢ Afds In discussions of reviews of
questional partions of an gxnrsise.

¢ {noediate access to data reguging
wasted man-hours waltiry for ¢ovrvef-
tng dats,

¢ CRT raview can reduce the required
hardcopy outputs.

& Quick and simple fdentif{caticn of
quastionable areas for ater dis-
cussion, . .

¢ Reduce siaulagton holds for minor
problems.

® Reduces man-hours required to format
data for forma) doecumentation.
o Provides FOF reference procedures.

o Reduces manual operations,

e Additfon data check on crews flight
dispisy selection and response to the
displayed data.

- uis

-
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and simulator reverification of developed prdcedures is shortened,
These same PPP capabilities support new techniques evaluation. In
this case, real~-time PPP outputs pro&ide extensive on-the-spot evalua-
tions} and post-run outputs provide the initial properly formatted

procedures and the data necessary to reduce the jterative processes.

In the case of crew training activities, PPP outputs supply a set of
data that can increase the training quality. From start to finish of

a training exercise, PPP data aids the training instructor in ensur-

ing proper exercise execution. Prior to an exercise, difference pro-
cedures allow the instructor to quickly eliminate initial crew station
configuration errors; then through preestablished and random comparisons,
proper configuration may be checked during the run. Also, during a run,
sequence difference capabilities provide an automatic check on pre-
defined sequential operations. Since all data 13 time tagged, the
effects of any detected difference can be quickly determined by access-
ing the appropriate performance and performance evaluation data disp]ays.
Malfunction indications in the procedures data allow the instructor to
track malfunction insertion, vehicle response to the malfunction and
crew reaction to these vehicle responses, Together this data aids the
instructor in evaluating the quality of an exercise. The trends noted
through the data can Tead the instructor to place the simulator in hold
to discuss potential problems, reestablish proper configuration or even
terminate an exercise if it does not appear constructive. After exercise
completion, the data provides a broad base for crew debriefings and
exercise evaluation. Access of the data is easy and rapid using PPP
data recenstruction, and therefore, reduces wasted time waiting for data
outputs. In total, this data provides a positive training atmosphere

and wasted runs and negative training can be held to a minimum.

g
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Finally, PPP data can aid simulator support personnel in the performance
of simulator verification and maintenance operations., Procedures data
provides a record of crew station input/output discrete interaction,
including reaction time., This data coupled with performance data pro-
vides an indication of crew station input and vehicle dynamic charac-
teristics interaction, The total data output provides vital documenta-
tion for simulator hardware and softyare verification. These same
outputs provide firm documentation gbr anaiyzing cimulator malfunctions,
and reduce the verbal communication required between simulator user and
maintenance personnel, Detailed documentation then allows maintenance

personnel to easily duplicate simulator malfunctions and duplicate pro-

cedural steps leading to the malfunction during maintenance verification.

In summary, the PPP can effectively produce manpower savings and improve
Job performance. In the areas of procedurgs development, crew training
and simulator support activities, the PPP can improve simulator utiliza-
tion by removing guess work and reducing the need to rerun simulation

exercises,

(5]
B

Technology Applications to Other Simulator/Training Facilities

Typically, a man-in-loop simulator is deVe]oped to fulfill all or part
of the following functions: (1) evaluation and improvement of a complex
systems design, (2) development and refinement of the systems operational
procedures, and (3) training operators to control the system and react
to its response characteristics (often in real-time)., Fulfillment of
any of the functions is supported through the acquisition and analysis
of pertinent data. Often simulator/training facilities apply manual

" methods to monitor, record, énd analyze data using post-run lineprinter

outputs. Then pertinent data, often contained in a large volume of
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7
8
columnar outputs is extracted, interpreted, plotted, and analyzed.

These manual methods are tidious, prone to error, and time consuming,

The application of existing PPP automated technology to any man-in-loop
simulation can reduce time consuming manual operations, This includes
aerospace, military, and commercial facilities. In the aerospace
field, requirements for the PPP capabilities have been established for
the fixed and motion base Shuttle Mission Simulator (SMS) and the Phase
IT SPS. Although no requirements have been established in the other
areas, similarity of simulation complexes, simulator activities, and
training requirements indicate applications to military and commercial
aircraft, marine, and other complex vehicle simulators. Finally pos-
sibilities may exist for industrial complex simulations such as

refineries, chemical plants, and nuclear power plants.

4.0 CONCLUSIONS/RECOMMENDATIONS

Automated PPP capabilities provide an effective tool in support of man-in-

Toop simulation activities, The capabilities can reduce manpower required

and improve total job performance especially for the potential users

previously identified.

Since PPP capabilities can be effective and have application for future man-

in-Joop simulators, it is recommended that:

(1) Development of new and refinement of existing PPP capabilities
continue.
(2) PPP capabi]jties;be utilized when possible for the remaining SPS

Phase I simulations.

(3) PPP capabilities be implemented for all SPS Phase II simulations.

‘(4) PPP capabilities be implemented for SMS fixed and motion base

simylations.
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PPP_CAPABILITIES DETAILED DESCRIPTION

Figures Al through A19 present detail descriptions of the various PPP cap-
abilitjes.‘ Each figure provides a summary description of the capability,
the typical simulator control console and PPP user console operations,

and the available PPP displays and their content.



TYPICAL SIMULATCR/PPP

SIMULATOR MAY
1) PROGRESS WITH
TRAINING SESSION
2) TERMINATE TRAINING
SESSION

L;DISPLAY=2,4,1
1,REPEAT=GET,0/05/00

CACPDT DN NO. 17
PAGE A-3
AG FIGURE Al
ouz QU I8
PPP_PROCLDURES RECORDING CAPABILITY - FORMAT: _THTZx%__
& ITHE PROCCOURES RECORDING CAPABILITY PROYIDLS A TIME HISTORY OF THE OPLRATIONS
_ B4 PERFORELD XN THE SIMULATOR CREY STATION D MISSION LV:if1S, OR A SUKMARY OF
& % MISSI0N LVCNTS.  PROCCDURES DATA DISPLAYS ALLOM FOR THE PRFSLNTATION OF DRTA
27 G IRELATIVE 10 THE PRESENT RUN AND THE PETCREHCE RUS,  THE- COUTENT AHD FORMAT OF
Z 10 [T1E PROCCDURES DATA DISPLAYS ARE USER OCFINABLE. o
(T SIRULAT R GPLRATIOR, | ppp_OP{ fATTONS T REARRES
XHITIAII/E STHULATOR IN!TIALIZE prR
I,DISPLAY=2,4,1
1,RU , PPP TO RUN HOGE
STMULATOR TO- RUN MODE
wn MONITOR PROCEDURES DATA
5 DISPLAY
> SIMULATOR TO HOLD MODE I REPLAT=GET,0/00/00 MOHITOR PROCEDURES FORMAT
b= AT RECONSTRUCTION 11M-
(84 1,DISPLAY=2,1,1 REQUEST DIFFEPENT PROCE~
o DURES FORZAT. TIM £RUALS
[ RECONSTRAZTIZN TIVE
SIMULATOR TO RUN MODE OHBSERVE AMTGIATIC RESYIGH=-
RONIZATIGY £4D CONTILYA-
TION OF UATA DISPLAY AT
CURREHT TIME
1,ENDRT TERMINATE PPR BEAL TIVE

OPERATI0MS

REQUEST DIFFERENT PROCE~
DURES FORMAT
RECONSTRUCT PROCEBURES
DATA DISPLAY STARTING AT
< 5 MINUTES
" ADVANCE DISPLAY 1 FULL
© PAGE

END PPP OPERATIONS

AVAILABLE DISPLAY AND CORTENT

3) TERMINATE THIS RUN - LA
RECONFIGURE FOR
NEXT RUN
1, TERMIIATE
SHSHHILATION DAFS “TRCA, FoY ACTUAL
M SHAILATION DAFA CTUA
ROODEOOUIIV2COCIFO0DI000 R 09/19/75 FliT241 "
ELAPSED HALF C/M ALLRT, CRT DISPLAY AND
T - SW/CR_PIICE L 2
T 1OCHT i SUALPRICLEL PR e
0709743 St AL FRT T aOtprmmmmr—""
0/01/10 CARTH TEMP CONT-OFF L2
0/01/15 CABLI Al 1-0 L)
0701720 C/W CBN FLOY LT-0F
0701720 jy-ﬂLSPtAY~G?01 : c2l: S
0701731 20701 -L
a/01/480 DISPLAY 0711 # C2R
0/01741 20711
0/0i/ s KEVBOARD SEL-LEFT (2
0707 74 DISPLAY 0721 E coL )
858;/g5 207?1~C . -
3709 (CK caL -~
0/03/1¢ St ALERT LT-0FF ,t;/,,»f"

USER REQUESTED DISPLAY OF
C8W ALERT DATA IN THIS
COLUMN

USER REQUESTED DISPLAY OF
SWITCH/CIRCUIT BREAKER
PROCEDURES IN THIS COLUMI

USER "REQUESTED CRT DISPLAY
NUMBER UPDATES IMN THIS
COLUMN

SWITCH PANEL LOCATiON

MALFUNCTTON

0/03/28
0/03/28
0/03/23
0/03/28
0/03/35
0/03/42

" 10/03/26 HgACFl 1 é}fi

C/W CBN FLOW LT-0l
MASTER ALAKH LT-OH
MASTER ALARM LT-QU
MASTER ALARM LT-ON
C/W BKUP C/V LT-OH
S ALERT LT-0H

/|

et

0/03/25 ¢ ACF 1
{35 HL 11 :} o

T

TIME OF

PROCEDURAI CACTIVITY IN HR/4IN/SEC

GMT PET, OR_SRT).

ACTIVATED

.| MALFUNCTION

DEACTIVATION




CACPDT DN NO. 17
PAGE A-4

HGINAY] PAGR 1S
OF POOR QUALITY ~ FIGURE A2 3
PP IHITIAL CONFIGURATION DIFFLREICE CAPARILITY FORAT: THT31]

=
oY

Suun\.q
-
A EA e E
fal

i

Lkt
SESCRIPTION

THE THITIAL CONVIGURATION DIFFLREHCE CAPABILITY DISPLAYS THE DIFTEREHCE BETHUTH
THE SIHULATOR CREM STATION SMITCH STAIU% ARD THE STATUS MHICH £XISTS O THE
REFERENCE DATA FILL THi USER HAS SCLUCTLD TOR THE REITRENGE CORETGURATION.  TO
INTTIATE THL CAPABILTTY, THE USLR MUST INITIATE THU CONMAHD, TCOMPARL. ~ IF ARY
STHULATOR SKITCH CONFTGURATION D0IS HOT AGREE WITH it P‘ffR AN U AUTOMAT IC
DISPLIY OF THI31T AR A iﬁ“SA ! "IhITIAL Coi IIQURAI"” DIFFERINCL” GU[U REGULT,

TYPICAL SIHULATOR/PPP OPERATIONS

Ty

STMULATOR OPERATIONS i OPLRATIONS ; RZP‘"is
INITIALIZE SIULATOR
COORDINATE WITH pPP INITIALIZE PPP
1,0I8PLAY=1,2,1 . ACCESS *° FERENCE GATA
‘ "OSELECTINN
I . - SELECT Ui SIRED REFERENCE
- LACCEPT '
1,RUN PPP TO REAL TIME
COORDINATE WITH SIMULATOR
STHULATOR TO RUN MODE ' SIMULATOR TO REAL TINL
SIMULATOR TO HOLD HOCE . ;
1, 1COMPARE REQUEST INITIAL SWITCH
COHPARISOH
OBSERVE :

1) FLASHING MESSAGE
VINITIAL CONFIGURATION
DIFFERENCE EXISTS™

2) AUTOMATIC DISPLAY OF

. FMT 371
CONFIGURE CREW STATION DIFFERENCES MILL BE RE~
SWITCHES TO STATUS OF : MOVED AS RECQNFIGURATIGN

REFERENCE N * OCCURS
STHULATOR TO RUN MODE RETURH TO DESIRED PPP :

DISPLAY AND MOXITOR
SIHULATOR RUN

NOTE: BECAUSE OF.A DESIGH CONSTRAIN:, A STRICT ADHERENCE TO THE PROCEDURPL
SEQUENCE IS REQUIRED TO ACTIVATE THIS CAPABILITY,

AVAILABLE DI?PLAY AND CONTENT

s A (o e e -
”ﬂ_dwm,‘w_‘FLASHING MESSAGE ON

1,INITIAL COHFTGURATION DIFFFRFNCE EXISTS &—""""" COMMAND LINE

INITIAL CONFIGURATICH DIFFERENCE ACTUAL

ROOCEONDHON2CO00PO00IOND HOLD 09/19/75 FMT311

SIMULATOR STATE RCFERENCE STATE  PHL

IHB F?? A~8FE 1 rﬁ” A-Ol %%

MU FAN B-OF ¢ MU FAN B-ON . ST T nr N

MTU 1-1H MTU 1-0UT 4\ & SgG{USHqg REFLRENCE

MTU 2-1H MTU 2-0UT L4 TCHE

FOAS SEL-FULER FDAL SEL-ARTF HORIZ L2

HH3 VLV TK 1-CLOSE! HH3 VLV TE 1<8 OPEN L1

NH3 VLV TK 2—CLOS§J<:, . NH3 VLV T8 2-B OPEN L]

|+ e _STATUS OF SIMULATOR
SHITCHES

GET 0/15/31<$L~_~_--_‘“_“_‘*~
f : ~~—o__TIME OF RUN (CONTAINS BIAS FOR}
GROUND ELAPSED TIME FROM

~SIMULATOR ELAPSED TIME)
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FIGURE A3

PPP 1011 CORTIGURATION DITTERLGCT CAPARTLITY FORRAT: (11
ITE HOLD COHFTGURATTON D1 FTRCHCES CAPABILITY DISPLAYS THL DIIFFRENCU GE 3L
& L CURRENT STMULATOR CREM STATION SUITCH STATUS Al THE STATUS WIHICH LXAISTID

O WHERCTHE STRULATOR VENT 1IN0 THL HOLD HODE.  IF ARY SIGHLATOR CRLY STAT 0N
i rm [SWITCH 15 ACTUATED DURING THE HOLD Bobt, FHT 311 WILL AUTOSATICALLY DL D15~
b 00 LAYLD WITHL A FLASIRG MESSAGE, "A HGlD CONFIGURATION DIFFERUNCE EXISTS™ O THE
23U PP USER JHTCRIACL CORAARD LIML,
o SRR 0P TR O [ eBp_ OPTEATIONS I I S AN
= ' , n SI e Po o ol
K NONITOR DESIRLD Pop RUETGH FROLEiny A0
b= DISPLAY PERF GRIUNEE DATA' Gii #FP
o DISPLAY
§ SIMULATOR TO HOLD HODE
o CHANSE SIMULATOR CREW
o STATION CON7 SUPATION ,
S BY TLIPPING THE FOLLON- )
X JHG SYLTCHES: A OBSERYVE:
= " GUID-HAN {OfITOR "HOLD COHFIGUR- 1) FLASMING MESSASE “A
< RCS YAW ATT HOLD-OH ATION DIFFERENCE 7 HOLD COFIBURATICH
= . DISPLAY" DIFFERENCE EXISTS"
il . 2) AUTCUATIS BISPLAY O
% o R 3N
,..1 RETURN SIMULATOR CREY OBSERYE: AS SWITCHIS KE-
Pa STATION ORIGINAL : TURNED 70 ORIGENAL
= CONFIGURATIC STATUS. LIfFERENCES
o ARE PEXIVED,
f SIMULATOR TO RUN KODE _RETURN TO DLSIRED PPP
_ DISPLAY ‘
o :
= I, A HOLD CONFIGURATIC! DIFFERLKCE EXISTS € FLASHING MESSAGE ON
e HOLD) CONFIGURATION DIFFESENTES ACTUAL COMMAND LINE
& RO0DE (UZH001C0S0P000IJLE:  HOLD 12/14/74  FNT 311
2 S JAULATOR STATE o EFEREICE STATE
= RCS YA ATT HOLD-ON § = RCS YAW ATT HOLD-0FFf &——t— STATUS OF REFERENCE (HOLD)
> ~.. SWITCHES
— SN
% - n‘.s.‘,‘“
a "l STATUS OF SIMULATOR
w SWITCHES WHILE IN HOLD
-
= | TIME OF RUN AT WHICH
ET /17710 . - T STMULATOR WENT TO HOLD
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FIGURE A4

PPP SWITCH CORFIGURATION DIFFEREHCE GAPABILITY FORMAT: THT321

i:‘&ﬁoRY
@;qCRI?TIGW

[RLELL 3 ]
&

SE

THE SHITCH COHFIGURATION DIFFERCNCE CAPABILITY COMPARES THL SIF'LATOR CURREHT COR-
FIGURATION WITH THE SELECTED REFERENCE CONFIGURATIf::, PRE(STA‘ JSHED COMPARTIHONS
ARE. AUTOMATICFLLY INITIATED AND CONPARE A PREDEFIRID SET OF GiliiCHES AT A Tt~
ESTABLISHED EVENT RELATEL TIME, RARDJM COMPARISCNS ARE MA%UA 1Y INITIATLD
THROUGH THE COAPARE COMASHD AND COMPARE THE TOV1ZL CREW STATION AT THAT LVEN?
RELATED TIME, IF A DIFFERENCE EXIST: AS A RESULT OF A COMPARISON, THE FLASHING
MESSAGE "PROCEDURE DIFFIRENCE DETECTED™ APPTARS ON THE COMAALD LINL,

TYPICAL SIMULATOR/PPP OPERATICHS

SI?UL,IO‘ GPERATIONS ~ Ppp OPE RATIONS PLHARKQ

IITIALIZE SIUHLATOR INITIALIZE PPR THCLUE REFESERCE SELLE;IEH
1,DISPLAY=E,4,] OR APPROPRIATE PERFORMANGE
FORIAT

1,RUN PPP Ty RUN MODE

MONITOR PPP DATA DISPLAY IF DIFFERENCE EXISTS AT PRE-
ESTAGLISLED TINE QUSERVE:
FLASHING MESSAGE “PRGCEDURE
DIFFEXENCE DETECTED"
1,DISPLAY®3,2,] MONITOR DIFFEPENCES AND TAKE

_ _ APPROPRIATE ACTION
1,DISPLAYS2,4,1

AT USER DISCRETION
I,COMPARE IF DIFFERENCE EXISTS AT RANDCH
TIME OBSERVE: FLASHING MESSAGE
BROCEDURES DIFFERENCE UETECTED

SIMULATOR TO RUN MODE

1,DISPLAY=3,2,1 {ONTTQR DIFFERERCES AND TAKE
’ AFPEPRIATE ACTION
. I,ENTRT TERMINATE PPP REAL-TINE OPERA-
SIMULATOR RAY TIONS ‘
1) PRCGRESS WITH TRAIN-
IHG SESSION
2) TERMINATE TRAINING
SESS10M
3) TERMINATE THIS RUN
RECONFIGURE FOR
NEXT RUN
1, TERAINATE END PPP OPERATION

AVATLABLE DISPLAY AND CONTENT

;;r'*FLA$HTNC MESSAGE

PROCEDURES DIFFERENCE DETECTED #2m i o el aim IDENTIFICATION O PREESTABLISHED
CONFIGY 10K FERENCE - ACT AL J
e oE oD Ch BPALIGA, - B0 12/04/75 FTIZ] OR RANDOM COMPARLSON
PRE-ESTARLISHED TIMESENT ~pYF;.égfé;=;éce§f%co R e
ACTUAL STATE FERENCE STA
xgiagéﬁagggl.éaxei é%zsggﬁsoﬁgt.éw gg ~COMPARLISON START TIME (LVLNT
RoR, AT ROR: ALTI-2 | + DELTA TINE)
7 % (A .
; " N “ < SWITCH PANEL LOGATION
K GETO/6/35 Y ‘
/n.o S Y L T T R R S . ,Y ,\
LsTATUS OF SIMULATOR \STA‘TUS OF REFLREMCE PRIGINAD PAGE I8
SHITCIIES \ SHITCHES OF POOR QUALITY

ACTUAL GET OF COMPARISON
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FIGURE AS

ppp SLQUENLL UIFILRILLL CAPAGILI[Y FOP ATy Fb T331 B
THE SEQUENCE DIFFCRLNGE CAPﬂ!IlITY COJPﬁplq 1" %LGlflﬁt OF CREW Phdﬁh??xﬂL ,
“ A\TIO 1S AND EVERTS VITH THE SEQUINCE IN THE SLLLOTED P[f[?iRCL. THE COMPAR] -
v .'ﬂs ARE AUTGHATICALLY INITIATED AND CO,PQPF A PREDEFINED SLT GF SHITCHES AND
el (YLNTS AT A PREESTABLISHED CVENT RLLATED TIML., IF A SEQUEHCE DIFF!REHCE EXISTS
Foe o 1AS A RESULT OF THE CORPARISON, THE FLASHING MESSAGE "%LQU[&CL DIFTLEERCE
323; BETECTER® APPEARS ONH THL LOhiﬁﬂU LIRE,
YL
T SIMULATOR OPIRATICSS | PR OPLRATIOR o heengs
INITIALIZE SIMULATOR H ITIALIZE PP INCLUDE REFELENSE SELELTION
” yOISPLAY=4,1,1 OR APPROPRIATE PROCEGINES
=1 | SIMULATOR TO RUN MODE - } -
43 KONITOR PPP DATA DISPLAY IF DIFFERENCE EX]STS AT PRE~
1i ES:mexg:’ED Ti 2 C“"R"E
> e
o 1,DISPLAY=3,3,1 HORITGR mrzramfm 20 TRYE
o " APPROPRIATE ACTICY
Q’;‘ I,ENDRY TE{%?;XL‘}?G&?I FPP BRML-TINE
B2 | SIMULATOR MAY OPERATIOHS
o] 1) PROSRESS WITH TRAIN
g LG SESSION
'&7* 2) TERMINATE TRAINING
, SESSION
%;:' 3) TERMINATE THIS RUN
S RECONFIGURE FOR
= NEXT RUN
o I, TERMINATE END PPP OPERATICH
Tl L
RCE DIFFERER UAL COMPARISON START TIME
O04NO0TCRLBPAAMIODA  HOLD 12/04/75 FMT331 . . |comswmem—"""
A o 0 6700 L2 AL (EVENT + DELTA TIME)
ACTUAL SEQUENCE PhL REF SEQUENCE PNL
oo | |01 RATE-10 F6  ADL RATE-10 F6
3| |31 Eraeozo Fe Aol mhch20 6 b SWITCH PANEL LOCATIOH
oy ¢ S ki - e sadaiadiy ] YL o
P |ADI ERROR-S F6 ADI ERROR-5 £6 ! ! b
o fTRe RdLL-L €3 TRIM ROLL-L €3
"™ TRIM m’}LL-R C3 TRIH A0LL-R c3
- TRIM POLL-R L2 TRIM ROLL-L L2
R H‘M SEL-ARTF HORIZ L2 TRIM ROLL-R L2
= | |FBAT SEL-HEAD (7 FUAL SEL-AKTF HORIZ L2
U1 15PC ERK THAUST TKOVR C3  FDAI SEL-HEAD L2
3 A PRI FCS~RESE] F6
¥l g SPD BRK THAUST TKOVR C3
) m\ -
S / GET 0/17/22 T
t - Y“ T~ REFERENCE PROCEDURES
i SEQUENCE FOR THE
i PREDEFINED SWITCHES
- ACTUAL PROCEDURES .
SEQUENCE FOR THE ‘ .
R&)LHNED SWITCHES SACTUAL GET OF COMPARTSON
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PPP SULMARY PROCENUELS DIFFERENCE mmnu Iy FORWAT: TMT341
23 |THE SUMMARY PPGCIHJQES DIFFERENGCE CREABILITY Pkﬁvlh[; A COMPARISUN OF THL ACTUAL
FOAND SELECTLD REFLRENCE SUBMARY PROCLODURLS. THE COHPARISON IRDICATES THE ACTUAL
=00 IAND REFCRENCE RUH EVENTS O THE ACTUAL RUNS TIME SCALL
e
2 .U
L3k
‘/’C) oy = » et mpese e i S X TR
" SINULATGE GRERATIONS _brp (JM‘iTIOfm o aRks
75 INITIALIZE SIMULATOR IRITIALIZE PFP IHCLUDL REFPRENCE SELECTION
- 1,DI5PLAYSZ,4,] 02 APFROPRIATE PERFORMANCE
o . FORMAT
(e I,RuN s pRP TO RUN 1222
W SIMULATOR TO RUN MODE
& MONITOR PPP DATA DISPLAY AND
0. AT USER DISCRETION
i 1,DISPLAY=3,4,] MONITCR SUMMARY PROCEU
~ DIFFERENCE
e I,DISPLAY=2,4,] ANITOR KEMAINDER OF RUN
= 1,ENDRT TERMIGATE FPP REAL-TINE
i OPERATICHS
) SIMULATOR MAY 1,DISPLAY=3,4,1 MONITGR SUI"ARY PROCEDURES
i5 | . 1) PAZGRESS WITH TRAIN- DIFFERENCE
n ING SESSICH
) 2) TERMINATE TRADNING
o SESSICY
e 3) TERMIKATE THIS RUN
o RECCHFIGURE FOR
Fe KEXT RUN , \
1,TERMINATE END PPP OPERATIONS
SUIMARY PROCESUAES DIFFERLNCE ACTUAL |
RGD0EQOZNO0TCAZAPIN0IILY HOLD  12/03/74 FMT 341
GET  ACT SimARY PRCC REF SUMMARY ©ROC
0/00  ENTRY INTERFACE ENTRY INTERFACE
b= - .05 G .05 &
Y :
i 0/10
(5]
i - EQUILBRY GLIDE PHASE ;
L . EQUILBRM GLIDE PHASE
o 0/20 ! .
[5M
5; - ¥\--~~w--‘REFERENCL SUMMARY
' - PROCEDURES
s 0/3 '
i3 e e I
el
P
= TIME OF ACTUAL

fA
¥

SUMMARY PROCEDURES

EVENTS

CSACTUAL SUMMARY
PROCEDURES
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PPP_DETAILED DIFFLRENGE LISTING FORMAT: _ FHT:5]

vvvvvv -

| THE DETAILER DIFFERENCE LISTING PROVIDES A HISTORY OF THE DETY "rl: 21FFERENCES

£5 ) OTHERS,

1 (HOLD, PREES® LLISHED, RANUOM, AND SEQUENCE) DURING A STMULATOR RUK.
| TNG INDICATES THE TIME, TYPL, AND UP TO THE FIRST THRPE ACTUAL DIFrERCNCLS FOR
YEACH TEST WHERE A DIFFERENCE IS DETCCTED.
DLTECTED FOR ONE TLST, THE EXCESS OVER THREE IS NOTED AS A ADDLRDRUM {N)

THE LIST~

If MORE THAH THREE MTFFEPERCES ARE

"ERATIONS

+
11

/PPP OF

a3
"

SIMULATOR

TYPICAL

STMULATOR GPERATIONS

PPP OPERATIONS

oo ponr

REFARES

INITIALIZE SIMJLATOR

SIMULATOR TO RUN MODE

SIMULATOR TO HOLD MODE

SIMJLATOR BAY

1) PRCGRESS WITH
TRALHING SESSION

2) TERMINATE TRAINING
SESS10H

3) TERMINATE THIS RUN
RECONF IGURE FOR
NEXT RUN

INITIALIZE PPP
I,DI8PLAY=2,4,]

I,RUN

MONITOR ALL DESIRED PPP
REAL-TINE DATA

1,ENDRT
1,DISPLAY=3,5,]
1,DISPLAY=3,1,)
I,D1SPLAY=3,2,)
1,DISPLAY=3,3,1
1,TERMINATE

INCLUDE PREERERCE SELECTIGH |
OR A*PROPRI%.; PLOCEDURES
FORBAT

, PPP TO RUN 1MODE

D1SCUSS PREVIQUS OR SuBe

SEQUENT OPERATIONS

TERMINATE PPP REAL-TIME
OPEPATIONS

MONITCR DISPLAY OF DETECTED
GIFFERENCES Fin BATA ANALYSIS
AND RECONSTRUCT C©ATA AS REQUIRED

MONITOR HO'D DIFFERENCES
MONTTOR SWITCH DIFFERENCES
MONITOR SECUENCLS DIFFERENCES
ENG FPP CPERATICHS

ISPLAY AND CONTENT

,
£

bg BhsSol Shadii 2
ILAZLE D

sz
YA

17/22  SEg

DETAILED DIFFERENCE SUMMARY
ROQOECOZNOC 1 CO00POCT L

- RCS +PITCH-OFF
ALPHA CONTROL
V\ FLT PATH CONT

4 "HYER:S PITLH
Z) OTHERS

ACTUAL
RUN 12/03/74 FMT 351

GET  TYPE DIFFERENCE .
16/35 PRE SEL ILS-NEEDLES
) TPHASE~AUTO
L CRT-3AC
, (1) OTHERS
17/C0 RANDO®  BCS +0LL-ON e
RCS +PITCH-ON
17/10 HOLD  RCS +ROLL-OFF

o Teria

Lotrrerence TE;:\\\\

START TIME

\ DIFFERENCE TYPE

DIFFERENCE DETAILS

(Zﬁuz;
op 4y 5
Oop F4ey
.‘Dcaizdwﬁzg




; | : l !. :
CACPDT DN NO. 17

. ORIGINAL PAGE I5 PAGE A-10

OF POOR QUALITY -
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FPP PR O TR T VALURT IO CRPESTT Y ' - FORART: THIA%%
LT RCT LY SIRTTON CALARTT /Y BrGUTE S P T A0TOARTIC ROTTTORING A0
25 IDISPLAY UPGH 1,0R PLOULST OF THE COBPARLRL OF SLELCTED STMUILATOR AHD CREOVAAN

AT PERFORMANGE PREAETERS MITiE ESTABLIBIEL PLRFORMANICEL CRITLRIA DRIA, THE DISPLAYS
ur .;‘é} PROVIDE A DI ‘, BIPTION OF Thl PA U\n[ TER GLING RMOHLTORED, 115 CRITERIA V/\.UL', N
s H"-’ CURRLIT VALUE, WHEN PERIOWANCE EXCLEDS THE EOTABLISHED CRITERIA, THL MAXT-
5; tgé AN AND/OR hl;.I Ui VALUL IS [)ISMF.YED. LCTUAL VALULS DAY REFLECT QUE-TIFL

OCCUBKENCE (SLAP SHOTS) OR MAX/MI1i VALUE EXPURIENHCE DURING THE SIH ATION

TSI LIOR GBTRATIONS | PP _GREEATTONS _' RS
TNl 4 STRILAION DUTL7LIE Pep . o
- LDISPLAY=4,1,)
. TR PPR TO R ODE
SIHULATOR TO RUN HODE
MONITGS PERFORMANCE EVAL- OESERVE AUTOMATIC ADVECE-
UATJIGH DISPLAYS PEST T4 PO CR MIH-00AST
2 CONDI 1108 TG HATZH
ot TRASECTORY $TATE
[ SIMULATOR TO HOLD MOGE s »
g; 1,DISPLAY=4,2,1 FOHITOR END-OF ~lIN]-PHLSE
0 ' DATA aunxnc Lp
% I,REPEAT=GET ,0/15/10 MONITOR ”Ifll" JACE DATS AT
RECONSTRUSTION TINE
8_: SIHULATOR TO RIS MODE OBSERVE AUTOMATIC SEGUENCE
o T0 PROPER M11-FilASE
& 1,ENDRT TERMINATE PPR REAL-TIME
o OPERATIONS
ke SIMULATOR HAY
- 1) PROZRESS WITH I,DISPLAY=4,1,1 HOMITOR END-OF ~MINI~FHASE
2 TRAILING SESSIOHN UATA
Lo 2) TERMIBATE TRAINING I,REPEAT=GET,0/00/5,5 MORITOR KMilI-FHASE DATA AT
“ SESSI0H RECOMSTRUCTISN TiME
;:' 3) TERMINATE THIS RUH - 1) ADVANCE MINI~FHASE DISLAY
o RECONFIGURE FOR § SECONDS IN THE FUTCZE
~ NEXT RUtl N
’;: I, TERMINATE END PPP OPERATION
= ENTRY FLIGHT PHASE | | A SIHER LaEh DEL INED
= HTRY FLIG iASE CTUA T
e RCASEO0NGUT CRLEPARMIIDA  HOLD 11/07/75 mmliJ L},,/PERFORMANCE DATA
= ek tGET 0715720 G-
© DISPLAY TIME | pumpren  crrtertor  ACTUAL ‘
1| L \ Y 131 A EV ]
o (UR/MIN/SEC  |ATr. AT .05 A PEVIATIONS _
<X ALF}T/\ 30.4/»3, 29, DEVIATIONS FROM
BANK D.4/-3, 0. " RO
% R D 0. et CRITERION VALUES
= HAX G=LOAD <2, 13, 1.
% MAX QDOT <100, 96.
fon MAX HEADIRG  0.1/-29, -7. 104, 84.
w MAX TEMP <2300,
o RARGE HRELES #3000 #3703, 302, >
g’é HAX. HhOT ~700, +200. -60&, 109,
] MAR ELHEG M G.+/-3000,
,’;"t FAY BANK Ale 0,4/-120. -107. 71‘
= . o . .
< VAR \
USER DEF_INEDf ' \MA)\ AND/OR MIN PERFORMANCE
PARAMETER LABELS VALUES EXPERIENCED DURING RUN
USER DEFINED PERFORM/\NCE
' CRITERION DATA -
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PPP_PLRFORMAC™. IATA RECORDING CAPACILITY _ TORMAT; _FMTSXR/GITXNX

ST DT YA
PTigN

SCi

Wi

.
L
—

SUMNARY
D

[

THE PLRFORMARL. CDATR RECGRULIGE CAPABILITY PROVIDES MisLIOKING OF CRF!/VLHJLLI PER~
FORMALCE DATA ¢ ARAMETERS .,  FIXED FORMAT ALPHAHUKLRIC DISPLAYS AKD DYNAMIG GRAPH-
ICAL DISPLAYS AKE AVAILA[LF. THE GRAPHICAL FORMATS MAY CONTAIN UP TO ThHiiL SEPA-

PATICKS

.
-
L.

TYPICAL SIMULATOR/PPP OP

e

RATE GRIDS WITH A MAXIFUH OF THREE DEPLHUUNT VARIABLES PER GRID, THE ALFHAHUMERIC
AR GRAPHICAL IUPWAIS CONT k T AHD ARRANGEMELT ARL . USER DEFIQABL[ )
. SI'ULATQ AWTIOHS F PP OIFHWIJUHS_ REMALLS
NUTIALTZE STRULE. Uz( INITIALLZE ¥pP ~ '
1,DISPLAY=5,6,]
I,.M ' PPP TO RUN MODE

SIMULATOR TO RUN MODE

JMONITOR PERFORMANCE DATA DISPLAYS

’ " (ALPEANUMERIC OR GRAPHIC)

STMULATOR TO HOLD MODE I,REPEAT=GET,0/00/00 MONITOR PERFOIMANGE DATA FORMAT
; ALPHANUMERIC = AT REPEAT TIME

GPAPHICAL -~ FROM REREAT TIME

TO CURRENT TIME

1,DISPLAY=5,4,] MONITOR DIFFERENT PERFORMANCE

DATA DISFLAY AT REPEAT TIHE

SIMULATOR TO RUN MODE KORITOR AUTOMATIC RESYRGHHOHL-

ZATION AND CONTINUATION CF

DATA DISPLAY AT CURRENT TIME

AVAILABLE DISPLAY AHD CONTENT

1,ENDRT TERMINATE PPP REAL-TIME
SINMULATOR MAY OPERATIONS

1) PROGRESS WITH 1,DISPLAY=5,1,1 | MONITCR DISPLAY 511 DATA FOR
TRAINING SESSION - EHD OF RUN

2) TERMINATE TRAINING 1,REPEAT=GET,0/00/0,5 MONITOR DISPLAY 511 DATA AT
SESSTON . START OF RUN :

3) TERMINATE THIS RUN = 1,4 ADVANCE 5 SEC AHEAD 1IN TIME
RECONFIGURE FOR : I,GRAPH=4,7,2 1ONITOR GRAFHICS BISPLAY 412
NEXT RUN : ‘ FROM START 15 c"n 0r UM

1, TERMINATE ) END _FPP OPERATICHS .
ALT AND CRRAUGE VS DIHRANGE G410

DISPLAY TIME

T
o
-

///HR/MIN/SEC E
7 18 07
FLERAETTE b TERS 1 THRY 32 ACTUAL 5
RUCASE LG e B2 IR RS 11707778 FHTEED &
0713/ s il S
VI, a5 LOCLZR ERx 0. & -2 -
CR RARSE Lob10), GLOSLP ERR O, -
M RANGE 2627704, ELV BLILET 0. =157 et
LATIGE 607, B F DLFLCT 0. - £ ) :
et 81, ATTIUL 17T N et
HidT =103, BAK CHUED 12, =] = "
REL Vel 13128, MACH 50 17, P~ 5 L~
" G }Qau 1. AR o L
X-AXIS 0, EL1 0. i : e
G 7ASTS -1, A72 0 [ A
BN UL -125, CE20 DORKRANGE  (HH)
1C0RL O A3 0 . o
Bl 57.32 \ e G e BRAHELLN s s i s 67860
ANG OF ATT 29, & THETADOT 0 ‘op stab P SESPLAY=L MLN
LATITUDE 0. \\\\\ PHILOT 0. GO Sab B ¥ — k
LONBITUR: 1. < _FSLOoT 0, e SOLID LINES REPRESENT
: USER DEFINED DISPLAY
3,
4 : IMITS
// NCREW/VEHICLE GRID AND BOUNDARY LIMIT

"USER DEFINED PERFORMANCE. VALUE e DOTTED TRACE REPRESENTS
PARAMETER LABELS ) PERFORHMANCE PLOT VALUES

o LIGHT PER COMMAND
SELECTION AREA
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rrGupr 10 OF POOR QUALITY
T I Y0l O AP T T 7
ppp TRALRG SCRTPT RECORDING CAPAGILITY FORUAT: TG
- [T TRATHIEG SCRIPT CAPAGILITY PROVIDES A PERMAUCHT RLCORD OF THL 1HYTRICIOR
LT 10 THE PR AND STHULATOR PROGRAS, A TIHL SIQULKCED UISOLAY FAY b
6 A(( S0 IRING HoLD OB POST-RIEE MO COHTAIES: 1) J’I’P OPLEATOR COMSANDG,
coec [P) LRRONEOUS THPUTS AD ASSUCTATED TRROR H( ‘)‘f\fl 3) ST ZTOR OPERATOR
, 1 COTRALDS, AD A4) Coblb INITIAL STHULATOR SWITCH (;)N!\If;!]i{f\'ll(l” DATA.
‘:’ l ” = -y~ Bty B - s i rom i s Y te; e
ST g G RATIONS ek opreALIons ] N
INTTIALIZE SINULATOR o
IKITIALIZE PIp
PP TO RUN HIDE
SIMULATE 1O RUN MODE . ;
PEREORM TRAINING SESSION ACCESS VARIOUS DISPLAYS TO
MALITAIN PROGRESS OF
» - STMULATION
L2 SIIULATOR 10 HOLD MODE .
€3 1,DISPLAY=6,1,] OBSERYE STRIFT OF PPP £%0
K SIHJLATC? OPLRATOR
i ACTIVITIES
L JEE DISPLAY ZLMEYS BEGINS /
& TIRE 2L, CO'"A‘lI) HE<E3-
: SARY TO ARVANCE TO RE.
e PAGE
. SIMULATOR TO RUN MODE FOHITOR DESIRED PPP DISFLAY
e I,ENDRT TERMINATE PP REAL TINE
& , OPERATICHS
b SIMULATOR MAY '
.1 1) PROGRESS WITH 1,DISPLAY=E,7,) ORSERVE SCRIPT OF ppp 1D
i TRAINING SESSION SIMULATCR OPERATOR
Vi . ACTIVITIES FGR ENTIFE =02
2) TERIINATE TRALRING I PERMA'IENT HARDCGEY OF
o SESSION TRAINING SCRIPT AVAILIZLE
s ‘ AT END OF AUl
= 3) TERMIKATE THIS RUN =~ ‘I, TERMINATE EHD PPP QFERATICHS
= RECONFIGURE FOR
b NEXT RUN
. : itiali i jvities
TRAIHING SCRIPT ACTUAL PPP Initialization Activiti
ROCOEOQUH002C000PO00IN00  BATCH 09/19/75 FMTGIT- L~
i Simulator to RUN Mod
TIHE PPP OPERATIONS SPS OPERATIE: - 2 -S1mutator 1o ioge
0/09/00 1 " s
0/00/09 3 Ccmmata WA
0/0u/0d  ACCLPY p o &oc}eﬁ éhscw”gse \t/?tds
0/n0/00 2 222 / VAL nic escribe tne
0700700 H=ENT }é. 400 /1.7 z71status of all crew
0/00/03 ACCLPT 200 L7 fstation switches at
(,,00,/,00 i oo LT [lstart of run
0/C0/0 ACCEPT 000
e 0/700/03  DISPLAY=2,4,1 000
i 0700700 CLEAR 321 ACTUAL
i 0/00/00  RUR (& 601 Fiell- 4
.- 0/00/03 COMPUTER OPLRATE 760
o 8/{:3/03 PPP ROTARY-LEFT CRT 030 o ggg RATIONS
/00703 0o « .
L o | 777773777777777/7777777777;;; Simulator
I 140 ~to HOLD
o 077000 0702000000070 w,/ Mode
iy 0/00/07 ' COMPUTER HOLD &
4 5| 0700707 FREEZE KEY-DEPRESS . _
S ppp - 0/00/07  ICONPARE Simulator
ol P Operator.  |0/00/09  FRIEZE KEY-DEPRES o ,___—tmalfunction
i tactivaties to 10703726 WERET TN € insertion
¢ Lmonitor dnbrard > N T ‘
'+ | displays and PPP 0/04/03  DISPLAY Simulator
S 4 0/01/17  ACK f ;
ix ldata displays EACFY 1 R € -malfunction
: play 0/05/06 . MEACFY Y R =] deactivated
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PPP_CREH TRAINIKG STATUS CAPAAILITY

THE CREW TRAIHIRG STATUS CAPACILITY PROVlU?L‘A RECORD QF ALL CRIM RLLATCD Sl

wer N

Be g e

w4

FORHAT: FITGP)

s g

FULATOR UTILIZATION £ FOLLONS: 1) ALL EXCRCISES CHRONOLUGLCALLY, STARTIRG WIill
UL THE MOST RECENT RUK F5D PROBRESSIEG BACK IN TIHE, 2) A SWHARY OF EACH CREWHANS
?§;§ TRAINIRG ACTIVITIES LISTED BY FPXCLGISE, 3) A SUHAARY OF LACH CREVS TRAINIKG
%4;3 ACTIVITIES LISTED BY MISSIGH Piisvsr, AND 4) A SUMMARY OF EACH CREW. TRAIRIHG
E310 ACTIVITIFS LISTING THE NUMBER 07 ¥ XCRCISES COMPLETED. S .

SIFRATOR OPERATIONS FPP OPLRATICHRS RUMF Y
INITIALLZE SIMULATOR INITIALTZE PO
I,DISPLAY=2,4,1 CR APPROPRIATL DISPLAY
AU PPP TO RUMN LODE
SIMULATOR TO RUN MODE
MONITOR APPROPRIATE DISPLAYS
1,EHDRT TERSINATE PPP REAL-TIME

) TERMINATE SIMULATOR QFLT-‘]‘;TIONS

A4 OPERATIONS [,DISPLAY=7,1,1 INPUT TRAINIRG DATA

& 1,DI15PLAT=7,2,1 Cg?;%ﬁ?& REQUIRED POST-RUN

[ AR EAY

e 1,DISPLAY=6,2,1 O3SFRVE: LATEST TRAINING

o . IKFUT AND ANY PREVIOUS

& ! DATA

1,4 ADVALCE DISPLAY TO OTHER

a PAST RUN DATA

o 1,DISPLAY=6,2,2 OBSLRVE: FIRST DISPLAY

e PASE WITH 1.D. CODL FOR

] EACH CREV:AAN

E I, XEX% XXX = CREWMAN CODE

=) ’ OBSERVE: CREWMAN XXX'S

Sa DATA

i 1+ ADVENCE DISPLAY TC CTHCR

_ PAST RUN DATA

7 ' I,DISPLAY=6,2,3 OBSERVE: FIRST DIsPLAY

¢ PAGE WITH I.D. CUDE

o FOR EACH MISSION

i I,Yvy YYY = CREW COGL

: OBSERVE: PRIMARY CREW

YYY'S DATA
1,4 ADVAHCE DISPLAY TO BACKUP
CREY YYY'S DATA
1,01SPLAY=6,2,4 OBSERYE: FIRST DISPLAY
PAGE - WITH I,D. COGDE FOR
EACH MISSION
1,711 271 = CREYW CCDE OBSERVE:
CREW Z7Z'S DATA
1, TERMINATE END PPP OPERATIONS
OBTAIN HARGCCPY QUTIUT
FOK DOCUMINTATIuN

CONTINUED OM NEXT PAGE
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PPP CREM TRAINING STATUS CAPAPI[ITY (CQ TIHUED)

AVAILABLE DISPLAY AND CONTENT

CHROHOLOGICAL HISTORY
‘ FUTGZ] |
DATE  CREWAEN EXERCISE DESCRI®TION TINE .

01/23/75 SPA L 702 EP5S MALFULETIONS W10 L, ™
A A €0z HODE I, 11 ALORTS 0/20 %=
’ W 102 HOUE 1, 11 ABORTS 0/20
01/22/75 HEY C 301 HOMINAL RENDEZVC'IS  4/30

ARE P

BEK M

CG Q 602 ECS HALEEFCTIONS 2/48

EXERCISE HUMBER AND TITLE
DATE OF RUN (LATEST EXERCISE OF DAY, FIRST)

(LATEST FIRST)

C
“CREWMEN 1D CODF c
(IHITIALS) p

p

REW POSITION DURING EXERCISE
= COMI'AMDER
= PILOT

= MISSION SPECIALIST

Py

ORIGINAL PAGH I3

L = PAYLOAD SPECIALIST DF POOR, QUALITY
ID CODE (INPUT TO SELECT
CREDEATPUTLTO SE
CREWMAN SUMMARY
FMT622
SELECT CREWMAN SUMMARY BY INPUTTING |
THE APPROPRIATE NAME CODE
'X‘zggE A;fi\lg% CODE HNAME CODE NAME
8
HAH KK — CREMMAN'S NAWE
. MAG MANGIARACH . : N
CREW SUMMARY
FMT622
ARBET

A

EXERCISE DESCRIPTION P
102 MODE I,
102 MODE. I,
301 HOMINAL RENDEZVOUS

0s TIME CC DATE
Il ABORTS P 0/20 0 01/23/75
Il ABORTS p
P 4/30 01/22/75

CREW POSITION

0/20 1 01/23/75<F—— DATE OF RUN

(1 IF RUN GCOMPLETED)

DURING EXERCISE

EXERCISE NUMBER & TITLE
(IN NUMERICAL ORDER-LATEST FIRST) |

.l

CONTINUED ON NEXT PAGE

e e i s ittt e I

W__ﬁ‘

/ \\  COMPLETION CODE

“SIMULATION RUN TIME
OF EXERCISE IN HR/MIM

e T

B R T R N T R T S TR AR L T e e eyt g e Aty e 1 S g et ety e e AR T R ¥

F R R TW S ITEE

B R o ot o TIEH
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TOPP CREH TRALLLNG alATUS CAFREILLTY (GG T D

AVATLABLE DISPLAY AND COWTENT

EXERCISE NUMBER

7

ID CODE ( WUT TO SELECT _ MISSION Idéﬂfletﬂtlﬁs
HISS ION DATA) CREW TIME SUMMARY
FIAT623
SELECT CREW TIME SUSMARY BY INPUTTING
THE I‘.-”FEZOPRIATE/NSSIUH CODE
\&m‘m Aﬁ%sg}ogg, c?gr. Orvygxs?wn cgzrg MISSION
1 Ph x T b
MISSION PHASE 4ID 12 Wrdre. i orTe 6
1E SUITARY ;
TIME FMT623
ALT CF 9 memmmas PRIME CREW =w-mmmm= ,
EXERCISCS HAW  ARB  BEM SPA TOTAL
5 BQ%’:‘%%L 0/40 0740 = 1720
1 ORBITAL
aE 10 30
o RENDE; 4/30  4/30  4/30 | \13/ ,
TINE SURMARY ) \
FMT623 \ TN [R— | ;
AT CF 8 e BACKUP CREW~wwmwmm N l .
Eﬁgsgésss LEW  MCG  MAN  PUB TOTA CREWMEN IDEWTIFICATION
ORBITAL \
RENDEZ N
DEORB/ENT
TOTAL :
cored 2/45-= 2785 === CUM rwu\T IVE TIME
ECS.
EPS
HECH
TOTAL 2/45 2/45

ID CORE (INPUT TO SELECT
MISSION'S DATA)

/1"11 SSION IDENTIFICATION

THE APPROPRIATj/AISSION CODE

ODE MISSIOJ CODE MISSION

EXERCISES COHPLETEy
SELECT CREW EXERCJSES COMPLETED BY INPUTTING

CODE MISSION

N

FMT624

301 1 i 1

AN

ALT CF 8 13 OFT1 25
‘ 2 ALT CF 9 14 OFT 2 26
EXERCISES COMPLETED .
. FHT624
ALT CF 9 ~----PRIME CREW---- - «~BACKUP CREW=wrm
EXER HAW ARB BEN SPA  LEW HNCG MAN PUB
hNY e

01 :
102 1 I
103 s
201

" CREWMEN IDENTIFICATION

\ NUMBER OF TIMES

EXERCISE COMPLETED
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FIGURE A12

PIP_HONGRTY TEAINING STATUS CAPABILITY PORMAT: FMTG63]

JHE HONCRIY TRAINING STATUS CAPABILITY PROVIDES A RECORD (7 ALL NOHCRLMW RLLATYUk

VU STEILATOR UTILYIZATION STARTING HI?H THE MOST RECERT EXCRCISE AND PROGIESSING IR
% 4%| CHRONOLOGICAL ORDER BACK IN TIME.
Ly :
ST ILA T e OFERATIONS PP OPELATIONS | REMALL,
"2 - T e S P s s TeRy
C ] IRITIALIZE SEAILATOR INITIALIZE pre
o [, DLSPLAY=Z,4,1 O ARPECPRIATE DISHLAY
W , ; LLAUN PP 10 KUN MODE
0 SIMULATOR TO RUN MODE o
3 MCHITCR APPROPRIATE DISPLAYS
o CETAIATE STUELATOR 1, ERORT Tgp;«ér{ﬂg PPP REAL-TIME
. TEMAIHATE STHULATOR ) PE 49
O L GrTRATION [,DISELAY=7,1] IRPUT TRAJAING ATA
o 1,DISFLAY=7,2,1 cexg;km REQUIRED FOST-RUN
I )
o 1,DISPLAY=6,3, 0BSENVE: LATEST TRAINING
3! IH?}JT AND ANY PREVIOUS
:-c D{\T\ g :
1 1,4 ADYANCE DISPLAY TO OTHER
o , PAST RUN DATA
G 1, TERMINATE END PPP OPEfia: 104S
o OBTAIN HARI<t oY OUTPUT
2 FOR DOCUMENIAT It
T cHRONOLO3ICAL #15TORY ' ACTUAL
- RCASEQOZNNSICALEPALN 1ITA BATCH 11/18/75 FMTE31- )
5 DATE  CREWMLN EXERCISE DESCRIPTICH TIME
b 11718775 VDB C 142 SNTRY RANGE CONTRCL  0/24
5 11718775 gda P ;az E:;TRYTRA:;GE CONTROL - 0/24
w 11718/75 RHT C 200 ASCENT MARUAL TECH 1/14 TN R
- 11/18/75 GPC P 200 ASCENT MANJAL TECH 1/14 /SIMULM (I:(%gERLIJﬁ ?;éMﬁm
e 411718775 BREE C 200 ASCENT MANUAL TECH 1720 |~ OF EXER /I
oL »
- 11/18/75 JRL P 200 ASCENT MANUAL TECH 1/20
2 11713/75 REE C 42 **0 DESCRIPTION AVAIL 1/27
Wi / 11/13/75 RAT P 42 **50 DESCRIPTION AVAIL 1/27
S| DATE OF RUN 0730775 AL € 280 ASCERT RTLS ASORT 1/36
10/28/75 K33 € 260 ASCENT RTLS ABDRT 1730 .
€ 10/24/75 BHT P 260 ASCERT RILS ABORT 1730
by 10/24/75 RHT P 250 ASCENT RTLS ABORT 1/24
&0 10/24/75 _GFC P 263 ASCENT HILS ABORT _ 1/24
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