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ABSTRACT

This paper reviews the functional requirements of a Training Management Systern (TMS) for a typlcal Alrcrew -
Training System (ATS). Requirements Include: to malntain all appropriate records for students, instructors, training
squipment, and curricula; to manage the progress of individual students as they undertake training, and pragressively
confirm that students acqulra the required skills and knowledge; to identify any deficlencies of individual students,
and recommend appropriate corrective action (remediation), to perform optimal scheduling of students, instructors
and tralning equipment, resclve scheduling conflicts, and cops with the Inevitable shori-term reassignments; 1o
evaluate the overall ATS by analyzing student data, establishing meaningful trends, and to generate rapoits, so that
the overall ATS can be improved. The TMS must be utilized by a varisty of user classes, while ensuring appropriate
.data securlty. A proposed TMS system architecturs Is described which includes a UNIX computer system, terminals,
optical mark readers, and modems for communicaiing across the bases, and beiween sites. Application code Is -
written in a fourth generation database language-supplamented by C code where required.

INTRODUCTION

The intent of this paper is to make the readsr awara of
the requirements of a typical Training: Management System
(TMS} for use In a large Aircrew Training System (ATS). On
May 15th 1989 Hughes Training Systems was awarded the
contract for the C-141 Alrcrew Training System, and much
of this presartation is drawn from the author's participation
in interpreting the TMS requirements for this program,

A Targe total tralning program, such as the C-141 Aircrew
Training System, provides training for a varisty of diffarent
job tasks and qualification levels: pilct, navigator, Hight
enginear, loadmaster, maintenance engine run (MER)
technicians, and basic flight engineer (BFE) students.
Training is conducted at multiple Alr Force (AF) and AF
Reserve bases around the country. Training utflizes a variety
of different media including classroom Instruction, computer-
managed instruction (CMI), cockpit procedures trainers
(CPT), other specialized training devices such as a
loadmaster training device, full-fiight simulators (Weapons
System Trainers), .and the: real O-141 aircraft. The ATS
consists of a variety of different formal training courses
which culminate in a specific qualification lavel (for example,
pilot Inftial qualification), plus ongolng continuation and
recurrent ‘training which occurs throughout ‘each C-141
crewmember's career in the Air Force.

Keeping track of the progress of individual crewmembers
in formal training courses and throughout their entire career,
scheduling students with training media and instructors, and
eveluaiing the overall performance of the entire ATS ‘are alt
requirements of the TMS. While these requirements can be
met with a manual system, an integrated and autcmated
TMS can enable optimal utliization of avallable rasources
while meeting the studant training:requirements.

An Important element In an ATS, such as the C-141 ATS,
is the: student guarartee. After the training' program is
implemented &t each base {at Sike Training Readiness
Review), the contractor guararess the skill and performance
level of each of the crewmembers and personnel that
passes through the ATS. The TMS Is a key olement in the
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record” keeping ‘process which enables verification of this
promise for individual trainees. [n addition, the TMS must
perform ongeing analyses of the cverall ATS to ensure that
the training media and courses: provide effective training.

REQUIREMENTS ANALYSIS METHODOLOGY

Structural analysis techniques were used to decomposse
the requirements for the TMS. An overview of various
mathodologies and techniques of structural analysis are
described in referance [1]. The mathodology followed uses
data flow -diagrams and is described In [2]. Figure 1 is a
top-level context diagram which illustrates the overall data
flow and the interface between the TMS and the other pans
of the ATS. Im Figure 1, the rectangles Indicate major

‘componants of a typical ATS which are external to the TMS.

{the centra! circle). Rectangles are also sources or sinks of
data, The lines and arrows represent namead data flows. The
major ATS components with which the TMS must interface
are as follows:

1. Management controls who is aliowsd to log on to the
TMS through changes to the user roster, provides student
enroliment data, site management data, and student
management data. In retumn the TMS provides data and
reports on student performance management and evaluation,
scheduling and site management, provides an up-to-clate
master scheduls, parfarms an evaluation of the overall ATS,
and provides resuffant aiers and racommendations.

2. Students receive from the TMS their individual training
schedules, and after complstion of training provide their
evaluation of the ATS and instructors. :

3. Instructors provide evaluation of individual student
performance for Instructor-Based Training {IBT) and in
Alrcrew Tralning Devices (ATD). This is via completed
Optical Mark-Recognition (OMR) forms. The TMS will supply
blark pre-printed and customized OMR evaluation forms to
the instructor for each scheduled training session to facilitate
avaluations. Each instructor also gets their own individual

work schedule from the TMS. I
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reassignmert to the Alr Force unit of
assignment, the trainee’s Unit Supervisor
will provide on-the-job and post-course
- evalugtions of the trainee which will be
collated by the TMS.

9. The TMS interface to the AF Flying
Squadron ensures that data on required
training - fights is communicated, and
avallable training flights are returned.
Requiraments for other specializad types of
Ar  Force-conducted training- are also
communicated, together with siudent. data
for continuation and in-unit training. Student
records are passed to the Air Force unit of
assignment when the trainee. transfers after
completion of a formal training course,

CMI student student 10. The ATS Technlglans use the

- accomplishments snrciiment Maintenance 'Data Collection System to

and patformance N provide the TMS with the status of all the

lesson changesto | - training media, and the TMS. is also informed

schadule User roster of scheduled maintenance periods.
future " ttalfing MAJOR TMS FUNCTIONS
autemated . device

pariormance “TSSF&‘{faﬂd_smedule A breskdown of the major functional

€vaation data avaleqlly raquirements of the TMS are lilustrated in

Figure 2 and described In the following

e syllabus and avaliabls subs_ealons. The figure _alsc illustrates the

training obiectivas trairing fights requirement for a centralized and comman

device - oavtheqjob 2nd training fight database.
post-course tequiremants )

training student ether 1. Access and Securlty: Alfows access

Tequlrements|  aromys  evaluations requiramants to authorized users. Protacts unauthorlzed

analys’s | ypaining and for AF training technizans users from accessing sensitive data (student
sysem {lylng hours studant data and records, corect test scores ate.).

for unkt maimenance

- tealning_ - AF 1 2. Student Performance Management

unit ﬂyaigg collection and Evaluation: Manages students as they

Suparvisor Squacton system progress through the assigned coursa

syllabi, Tracks progress of individual

Figure 1 Context Diagram: Overview of Interface between the TMS and the ATS

4. The Computer-Managed Instruction (CMI) componant
of the Computer-Based Training (CBT) system automatically
caliates studsnt accomplishments and performance, which
are passed In machine readable format to the TMS. In
return, the TMS generates CM! Iesson schedules.

5. Training media in the C~141 ATS {other than the CMI
system} do not currently have the capability to provide
machine-readable automated performance evaiuation data,
A provision for this data in machine readable format from a
Future Trainlng Device with automated performance
measurement fias been shown as a requirament.

6. The objectives and syllabus for the training coursas
and skills -are Input to the TMS from a separate Training
Requirement Analysis System (TRAS).

7. Thete is a requirement that the TMS interface 1o the
AFORMS system to allow Alr Force tracking of crewmember:
fiying hours and events. This is a one-way transfer from the
TMS to AFORMS.
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students as training progresses.

3. Scheduling and Training Site Management:
Schedules students, instructors, and tralning resources.
Manages Instructor and training mecdiia resources, and allows
site personnel to specfy the resources avallable for
scheduling.

4, ATS Evaluation: Evaluates performance of the entire
ATS and its compenents.

5. Report Generation: Generates required reports:
ACCESS AND SECURITY -

An important requirament of the TMS is 1o aliow access
to various categories of users such as instructors,
schedulers, system administrators, registrars, stte managers
and (in some cases) students. The various user categories
will allow access (or allow data moditication} as required,
and ensure compiiance with the Privacy Act of 1974 so that
personal data is not revealed without permission,
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included for the addition of future training
devices which can provide: automated
performance evaluation data. The TMS
should be capable of updating student
tralning status in.the TMS quickly after of
the training event has occurred (within
two hours).

- REPQRT
GENERATION

3. Analyze and Predict Student
Performance. Diagnose deficiencies:
student . performance should. be
compared with roquired objectives and
standards, Deficiencies may- be flagged
if, for example,: the student has taken
mora than the required number of
altempts io achieve proficiency of an
objective, or has failed to demonstrata

" Figure 2 Major TMS Functional Requirements

Each user wif be assigned a username, password and
access level to control access to the TMS. A number of
access lavels are proposed which correspond to the user's
need to manipulate and change. data on the TMS.

STUDENT PERFORMANCE MANAGEMENT
There is a.requirermant at each training site to maintain

course training records for formal tralning courses, and
malntaln permanent tralning records for continuation

* tralning, upgrade courses and in-unit training. Progress

will be tracked to confibm that the studerts attain the

- raquired knowledge, skills and task performance. The

cumulative training requirements are collated for ATS

- Scheduling and Site Management.

A data flow diagram illustrating this requirement is shown
in Figure 3. The data which flows into or out of the TMS
database represents data stored within that database (e.g.
the user roster),

1. Setup Student Training Record. [t is necessary to
facllitate the creation of an individual Gourse Tralning Record
during the studert's enroliment in a formal school, upgrade,
or special qualfication course. The student course training
record remains active only during student enroliment. In
addition, it is necessary to enable the iransfer or creation of
an individual aircraw member's Permanant Training Recoid,
which contains a summary of the Individual's- fraining history
(both formal courses and continuation training) as wall as

. the active records for the upgrade courses, continuation and

in-unit training.

" 2. Update Training Record. It s necessary to update the
sludsnt’s Course Training Record for course events (or the
student’s Parmanent Trainng Record for continuation training
events, upgrade courses and in-unit training). Inputs should
include: student accomplishments and performance data
from the computer-managsd Instruction (CM0) componant of
the CBT system, including instrucior diractad remeadiation
or comments resulting from Intervention or remediation in a
CBT lesson or test, Instructor evaluations of student
performance for Instructor-Based Training, Aircrew Training
Device, and flight training events, Including instructor
directed remediation or comments; On-the-job and post-
course: student evaluations which originate from the
supervisor at the unlt of assignment; a provision could be
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continued-mastery of an objective during
progressive (repeated) testing. Prescribe
Remedial Instruction: any objective not
met should be flagged to alert the instructor to the need for
remediation. Where possible (for selected objectives), the
TMS should autornatically prescribe a CBT or ather "off-lIine”
remediation aclivity, or provide the Instructor with-a list of
potertial remediation activities. Predict Student Performance:
it is necessary 10 also examine an individual's training record
in conjunctions with the syllabus and objectives and make a
prediction of student progress rate and & prediction of
possible remediation for future objectives. Spacifically, it Is
necessary 1o predict when a student wil] be ready for the
next objective or planned training device saession in the
curriculum by examining the individual’s progress rate in
earler academic training and previcus records -of
performance in training devices.

Pradictions should be capable of being expanded to
provide a proficiency based system, where In addition to the -
requirement to predict whan the student is ready for the next
objective, & prediction is also required of the number of
training sessions required by the individual for that objactive.
That is, future objectives for a given individual are flagged ¥
they are likely to- require more than the average number of
sessions (trials to proficiency) for-a givan training device
(ATD or flight training).

4. Determine Tralning Requirements. It is necessary to
determine which fraining objectives the student needs to
learmt next, and Indicate required training media/devices and
cther training sources. A cutoff date by which each objective
rust (ideally) be accomplished should be appended to each
tralning requirement. This mechanism could be ussed to
identify time deadlines and urgent training requirements to
the scheduling function: for example, recurring mandatory
fiight requirements o stay proficient, crewmernbers In-unit
who are approaching due dates for continuation. training,

- students in formal school who are- behind schedule or are

close to their graduation date.

5. Modify Training Requirements. The instructor should
have the capability to review, and if nacessary supplement,
the training requirements generated by the TMS. For
example, the instructor can specify additional objsctives or
training. requirements for a given student, or schadule an
examination for a student.

6. Generate OMR Evaluation Forms. The TMS should
generate (for tha Instructor's use) customized evaluation
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data on student performance and
management to allow avaluation of the
overall ATS. Data are collated and
transferred: on a periodic basis to the
T™S Evaluation component of tha TMS
(at the- central site) for analysis and
evaluation,

SCHEDULING AND SITE MANAGEMENT

AFORMS
fraining and
fiying hours Schaeduling and Site Management
allows schedulers and management at
E& each site to specify and interrogate a
site-specific master calendar, student
availability, instructor availability, training
stucent data rosource availability (Including degraded -
for unit training parformance of the training equipment),

and then to automatically develop a
detailed schedule, taking into. account
appropriate priorities. The Scheduling
and Site Management module must also
project changes in training throughput,
and provide long-term  projections. A
data flow diagram flustrating these

unit of I

- Figure 3 Data Flow Diagram Hustrailng 1MS Hequirements for Student Performance Management

and Evaluation

forms for each traines. These forms could contain evaluation
criteria  corresponding to the instructional . objectives
programmed for the upcoming training evants. In addition,
custom evaluation forms could be produced for use in
training events specifically requirsd by certain tralneas (due
to their unique remedial training needs). These forms will be
completad during the appropriate ftraining event, and
subsequently read in by the OMR. The OMR forms are also
used to input critiques and evaluations, -such as student
critiques of the ATS and Instructors, and for instructor
cedification,

7. Determine Graduatlon Status. By examining Individual
studant performance and progress in conjunction with the
syllabus and objectives, the TMS can predict anticipated .
versus planned graduation for each student. When all
gualifications have been achieved, the TMS can recommend

- graduation for each student. This function is applicable only
to formal training. Early graduation (more than two days
from scheduled date) or fate graduation (anything later than
schedulsd date) should be flagged to alert the scheduling
function and managsmant.

8. Reformat .and Transfer Tralning Record. .It is
nacessary to condense, summarlze and reformat the data in
the Individual Permanent and Course Training Records. On
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raquirament is shown in Figurs 4,

1. Master Calendar. It is nacessary to

allow training personnel at the lacal site

to specify and interrogate a site-specific master calendar for

weekly, monthly, and annual periods which define hours of

site operation, holidays, and special events which affect the

- scheduled operation of the training site. These data will ba
stored n a Master Calendar table.

2. Student Availabllity. It is necessary to allow formal
schoal personnel and local fiying squadron parsonnel to
specify and interrogate the availabilty for training of
individual aircrew members, BFE students, and MER
personnel for a six month period to a resolution of haff a

- day (AM and PM time periods). Data for each student will be
stored in a Student Availability table.

3.. Instructor Avallability, It is necessary to allow the -
specification and Interrogation of each instructor's avallability -
for training for a- six month period in ‘advance, scheduled
work shift, scheduled vacation days for the calendar year,
and special qualifications. These data are used to maich
instructors to tralning events requiring spaclal qualifications.
Thase data will be stored In a [nstructor/Evaluator Avallability
and Qualification table. The tabla should also contain the
nurmber of remaining (unscheduled) vacation days for each

- Instructor. The Inclusion of remaining vacation days allows
a computation of any Instructor shortage at the end of the
yoar,
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formal  school, upgrade, and-
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available crew positions, aircraft
configuration, expected flight duration
and type of training flight. These data

——>- TS dmabase | e storad in the Training Elight table,

at Central site

6. Generate Schedules.
Scheduling algorithms ™ faciltate the
automatic generation of optimized
schedulos which match Student
master Training Requirements with available
* scheddle instructors, tralning resources, and
i training  flights at  each  site,
. .| Priortization is an important element
. within .the scheduling algorithms.
Other scheduling requirements are to:

siudant
schadule

a) Permit long range {30 days in
student advqnce) predictions. of resource
iraing requirememts as compared to

raquiremerits resource availability.

b} Parmit online resolution of

scheduling conflicts, _ .
ht'f;i‘r’l?:a‘ ©) Schedule fraining avents
mediag specifisd in the course syliabi, those
availability specified by the instructor, and those

_ data racommended by the TMS against

the site master calendar and available

training training media and llnstruct.ors. )
flight d) Schedule training devices for Air
> Tequiremants Force requested and conducted

. T training evenis. -

&) Requsst flight training 1o include
mission requirements which  fulfil
student fraining needs,

other requiraments
for AF training

Management

4, Training Media Avallability and Specifications. It is

- necessary to establish or modify the availability of training

medla, devices, and classrcom resources for use by
contractor and Alr Force training personnel. The function will
allow users to specify and Interrogate the status of training
media and devices at the site, together with the spacific
capabilities andfor .constraints of each media or device
which affect their selection for . training event. Any
degraded or unavailable systems in a given training device
could be specifiad by system title or component code, For

: example, visual inoperative on WST, fuel system on CPT
- inoperative. This information is used to alert schedulers 1o -

the degraded function In any scheduling assigned to that
device, allowing rescheduling to alternate devices. These

data will be stored in the Training Media Availability and

_ Specifications table. Data on device availability will be

entered into the TMS manually by ATS Technicians. The
data will originate from the ATS Malntenance Data Collection
System,

5. |dentify Available Training Flights. It is necessary to
allow lacal flying squadron personnel to Identify available

Figure 4 Data Flow Diagram [llustrating TMS Requirements for Scheduling and Training Site
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) Consider studant availability for
training and - pricrity for training in
matching students and training
avents.

@) Provide online scheduling in each flying squadron with
the capabilty to update the local training flights and
schedule at least daily for ATS formal school training and
continuation training (both fiying and ground tralning evants),

h) Provide the capability to generate and update on a
daily basls each student's' ground and flying  training
requirements.

i) Provide the capability for all sites to generate a special
update of student training status and availability within two
hours of request.

- Store generated schedules for online retrieval,
modification, and printing. :

k) Alert the scheduler whan a training medium or davice
is in danger of exceeding its normally scheduled capacity,
and when 1t is in danger of exceeding programmed surge
capacity,

) Allow assignment of start-of-day time for instructor and
student on a dafly basis, or allow use of a default time
(allows scheduling to the hour versus to the day). ’

7. Collate and Transfer Archive Data. Schedule data,
together with data on scheduls conflicts, device, media, and
resource availability, and scheduled training throughput are



collated and. transfesred on a periodic basis to the TMS
evaluation component of the TMS (at the central site) for
subsequent analysis and svaluation.

8. Schedullng ProjJections. A provision. should be
included to allow the scheduler and management to play
*what-i* games by changing student throughput figures,
training media availability, Instructor numbers, maintenance
schedules, etc: it is necessary to provide predictive
information without affecting the daily operational parameters
of tha TMS. The TMS shouid also allow management and
schedulers to make temporary modifications and see the
sffects of varylng each of the following: instructor avaifability,
training media availabillty, student . availability, other
scheduling data and parameters, student throughput data
with time, instructor numbers, qualification levels, crew
member positiohs with time, the numbers and capabilities of
training media, the number of training  devices availabls,
operating hours at the entire training site, the operating
hours of the learning center, the operating hours" simulator
use, the maintenance schedule, and the master calsndar.

9. Studenmt Throughput Projection, The TMS shoufd
compute a student throughput projection for long-term
schedullng. Studsrt throughput projection should be
specified in-terms of the number of students per ysar,
categorized by qualification, position and course over time,
This data is used for comparison to known registerad
students {i.e., in the short term, the throughput would spaecify
the number of seats which could ba fillsd for an upcoming
class. As students enroll, the number of seats decreases,
replaced by actual student records.)

10. Online Schedule Markup. The TMS should include
a function to facilitate the online markup of the current
master schedule. This would allow Instructors and managers
to raviesw a schedule online, and send a note to the
scheduler referencing problems or requestsd changes to
scheduls.

ATS EVALUATION

In order to improve the entire ATS, the TMS s required to
collate data for student and course evaluation, and validate
overall training effectiveness. Collated data Is analyzed partly
by the TMS and partly by the.instructors, flight examiners,
and ATS management to establish meaningful trends and
develop summary reports for use in ravising curricula or
performance requirements of training devices/media.

Tha Courseware and ATS Evaluation function of the TMS
should: facliitate automatic comparison of data collectad
from each training site with trigger vaiues for trend data
which might indicate degraded ATS performance; compile
performance data Into standard periodic reports which are
reviewad by test and evaluation personnsl to determine the
presence or absence of problems, opportunities for
improvemeant, etc;- allow the compilation of custom reports
and statistical analyses on any avaflable TMS data to prove
or disprove evaluation hypotheses specified by test and
-evaluation personnel.

Tha TMS should also collate Internal svaluations of the
ATS. Socurces of Intemal evaluation include: instructors
(attitude and student performance data); students (attitude
data). The TMS should also collate external evaluations
which Identify using external sources if graduates can
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perform their designed tasks to the level of proficiency
specified. External evaluation data should Includa: supervisor
evaluations of students; crew member -questionnaires on
attitudes towards the TMS; crew member attitudes towards
specific courses; crew member attitudes towards a specific
crew member; crew membear self assessment of leaming
and performanca. :

The results facilitated by the ATS Evaluation function of
the TMS will be used to modify ATS courseware and
curricula to reflect the enhancernants,

REPORT GENERATION

Report generation allows the production of a varisty of
pre-defined and customn reports. The report capability of the
TMS should: generate reports relating to the C-141 ATS daily
operation; generate reports of student performance which
can bae Used by instructors and managers to facilitate
student training and course management; generate student
training raports. Davelop reports for use in revising curricuta
or revising the performance requirements of training devices;
generate reports on a daily basis of each student’s ground
training and- fliying training requirements; generate special
update reports of student training status and availability
within two hours of request.

1. Student Petformance Management - Reports.
Predefined Studert Performance Managemsnt Reports could
inciude: .

a) Individual student training status
b) Studam status grouped by:
- Class
- Course for a specifled period
- Training site
- Unit
c) Projected versus original -graduation dates
d) Graduation status
e) Studert remediations
f) Student training history for a given objective/flesson
g) Student awvailability for training
i) Student continuation training completion status
i} Student flight training requirements
I} Instructor comments

2. ATS Scheduling and Site Management Reports,
Predefined ATS Scheduling and Site Management Reports
could include:

a) Daily, weekly, and monthly schedules for: -
- Aircrew membars, BFE students, and MER personnel
- Instructors
- Flight examiners
- Training resources
b) Training media malntenance schedules
c) Scheduls conflicts
d) Training resource availability versus throughput
g) Student availabilty for tralning (local site only)
f) Student prioritization for training (local site only)
g) Roster of instructors with availability and gualifications.
hy Roster of avallable training devicss, media, and
raesources with constraints,
i) Changes to Instructor data,
) Changes to training daevices, media, and:resources.
K) Paper copy of student's Permanent Training Record.
) Paper copy of studant's Course Training Record.
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4. Custorr Reports. The TMS should also. be
capable of generating any customized reports that are
required by the instructors, maneagers, and Air Force
personnel. A capability should exist to allow authorized
users 1o compose and store the format of the required
custorn reports. A user-friendly report format editor
should be available io allow the selection of any
required fields from-the TMS. database.

SYSTEM ARCHITECTURE

The system architecture for the TMS was chosen to
make meximum use of oif<the-shelf software and
hardware components. The proposed arrangemert at
a typical base is Hlustrated In Figure 5. The computer
systemn is a 80386-based systern running UNIX. This
arrangement - provides a well-supported and cost-
effective multi-user multitasking - environment. The
computer will contain a hard drive sufficient to hold the

- TMS database for that site, and be fitted with a tape
backup system. Attached to the system will be an
operator's console, keyboard, and printer.

The TMS applications software should have a uniform
and user-fifendly human interface. User-interface

Figure 5 System Architecture of a Typical TMS

m) Course Completion Cartificate.

3. ATS Evaluation Reports. Predefined ATS Evaluation
‘Reports could include;

a) Idertification .of meaningful trands

b) Demographic data for C-141 crew members
¢} Average student performance

d) Student performance history/trends
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screens will be menu-driven {using Lotus-like ring
menus), and allow user-friendly selection and operation
of TMS functions. TMS data wiil be available for review
both online and in printed report format,

After a careful trade study, Informix was chosen as the
database system. informix is widely supported, and can be
implemented on a wide range of computer systems from
DOS-based machines through mainframes. Software
development is facilitated using the Informix 4GL (fourth
generation) languaga to rapldly prototype the screens and
database applications. The *C* programming language will
be used for specialized math-intensive computatnons
associated with scheduling.

At active bases there will be two terminals near the
computer sysltem and one terminal per flying squadron. At
Air Force Reserve and Air National Guard bases there
should be one main terminal and one additional terminal per
flying squadron. Where the flylng squadron is remote from
the TMS computer system, moadsems should be used to link
the remote terminals to the TMS computer.

At selected locations, the standard terminal will be
reptaced with a 80286-class (PC/AT) Persanal Computer,
The PC acts as a terminal fo the main TMS computer
systam, and provides a more flaxible arrangement than a
conventional "dumb" terminal as it facilitates specialized
offline data processing without burdening the TMS computer
system. Tha PG can also’be used for word processing and
other nor-TMS functions. . . -

An optical mark reader (OMR) will be attached to
selected TMS terminals to parmit the entry of .optical mark-
sense forms for student attitude questionnaires, external
superviscr evaluations, and ATD and flight training
performance data,



Modems are available at each TMS computer system for
communication with other bases and with rermote terminals
as illustrated in figure 6. Modems are also fited fo the
remote terminals and PCs for communication with the TMS
computer at the same base.

CONCLUSION

Using .the tschniques of structured analysis, the

requirements of a TMS for a large aircrew training system -

have been decomposed and decumented. Hughes Tralning
Systems Is currently engaged in the development of a TMS
system which satisfies these reguirements, and which will
be applied to -the C-141 ATS. The theme of this year's
ITSC conference is '"Training Through TEAMWORK -
Meeting the USER'S Needs". In lne with this theme,
Hughss Intends to maks maximum use of available TMS
designs and software doveloped for other Air Force
Programs. The C-130 TMS is in an advanced state, and
may already have been accepted by the Alr Force by the
time this paper Is published. A common appreoach 1o the C-
130 and C-141 TMS would be very beneficial. The Hughes
staff Involved In TMS development hopes to benefit from
lessons learned on the G-130 program.
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