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15 Abstast

A system has been developed that s*ap’f?ical’ay re-creates the radar data recorded a¢ En Route alr traffic control
{ATC) facliities. Bach &cl 1_~y secords data sent to the displavs zssocieted with the zirspace under its central on

Systern Analysis Report {SAR} tape. SATORY {(Situation Assessrment Through Re-creation of s"cmen..s‘ overlays
the SAR datz on t}'c appropriais sector maps wsing map dat from the ﬁuap*arsea Control Environmental Svste:::
{ATERY database, The a:*.écg switch ﬁaﬁpif_v settings of the plen view ézm ay {(FVD} are not :ecorced rﬁvvﬂvw,
subroutinas have been writter: for SATORI that allow the display to be set up with the sertings reporied to have been

used bv a given contrclier. In addition, SATORI has the capability to display the mg:z and low weather inte nsicy !

thar was displayed on 2 given PVD. All sofrware zoutines written for SATORI use Open Sysiems Foundation (OSE]
techrnology. Similar daza to those availzble from En Route facilities are recorded at Termina! Radar App:oac.a
Control (TRACON] facilities and should zliow for the deve ’spmem of 2 'P-crez:m:z tool muck like the one

discussed in this report. Once SATOR! is developed 2nd sveinared, it will be possidle to accomp_isb the goals of
evzluating svstem desigms, over-the-shoulder zopraisals, t*ai ing outcemmes, proce ciurasg azs:,!;ace design, and
measuring controfler performance. Not c:-“y will the cepabilit es and fextures of SATOR! provide those interested

inair traffic with a vﬁiﬁ.:ae:sie zaci for zssessing the dynamics E ?’: zir waffie situation, bur zdditionally, and more
¢ ¥

impertantly, the Agency will be iz a benter pasiton 0 bring about effective charge in future ATC systems.
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SATORI: SITUATION ASSESSMENT THROUGH
RE-CHEATION OF INCIDENTS

INTRODUCTION

A system has been developed that graphically re-
creates the radar data recorded 2 En Route 2ir waffic
control {(ATC) facilities. These dats are sent 1o the
conzolierscope, called the Plan View Display (PVD),
and the Continuous Readout Update Display (CRD).
The re-creation synchronizes the graphic display of
these data with tapes containing the associated verba!
interactions between piiots and the controller. This
system is called Situation Assessment Through Re-
creation of Incidents (SATORS). SATORI is 2
Japanese word that transiates vo English as “insight.”
In Zen Buddhism, it refers t¢c a2 “state of
enlightenment.” It is hoped that, through the use of
the SATORI system, it will be possible w0 gzin 2
better understanding of the interaction between the
various elements of displayed information, verbal
interactions, and the control actions wzken by air
traic control specialists {ATCSs).

Description of ATC System
This development uses data obtzined from Air Route
rzfic Control Centers (ARTCCs), also called En
Route facilities. ATCSs ar those facilities primartly
handleaircre® traveling between the terminal facllities
across the natien. Each facility records PVD and
CRD data assccizted with the airspace under its
control on 2 System Analysis Report (SAR) tape. The
SAR tapeconzainsalt of the recorded dynamicdisplay
information about the National Airspace System
{INAS), including weather, and the aircraft traversing
it. Verbal interactions between pilors and controllers
are recorded on a multi-channel taps unit 2t each

faciiiry.

AT Ssare required ro maintzin certatn separation
minima between aircraft under their control. Sran-
dards for separation minima are described in the Alr
Traffic Control (ATC) Handbock {(7112.65G, and
supplemental instructions). While there Is consider-
able complexity in those standards, ar fight levels

Tr

berween 29,000 and 45,000 feer, A Vrafic Conrrai
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Specialists (ATCSs) at En Route facilities are re-
quired to maintain either 2,000 feet vertics! separa-
tionor § miles horizontal separation between aircraft,
Az fight levels below 29,000 feer with aireraft under
IFR conditions, ATCSs are required to mainin
cither 1,000 feet verticel separstion or 5 miles hori-
zonta! separation. An operadoral error (OF) takes
place when an ATCS aliows less than the prescribed
minimum separation distances between aircraft {or
an airczaft and zn obstrucidon).

Lnalysis of Operational Eerors

Currendy, the FAA Cffice of Air Traffic Systems
Effectiveness requires ar: investigatios: into each OF .
This investigadion involves determining the
circumsances in which the OF occurred and the
czusa: factors associated with the error. Initially, a
preliminary investigation report {FAA 7210-Z) is
fled in which possible causal Gactors 2ze identified
andzfinal report (FAA7210-3) filed shortly thereafter,
A project refated to the development of SATORI and
sponsored by the FAA Office of Alr Trzffic Systems
HEffectiveness invoives studying cthe t2sks of an En
Route ATCS associated with the commission of an
CE. One way to analyze UFs would be to identify
which tasks were omitted or were performed
incorrectly. This may facilitate idestification of
training needs or system deficiencies. In order for the
tasis associated with the commission of in CEto be
identified, it must become possible for one to review
the dynamics of thesituarion in which the lrregularity
occurred.

Prior to the development of SATORI, it was not
essible for the Quality Assurance (QA) team inves-
igating ervors o review how the contro! situation
wzs seen by the ATTS as the OF occurred, That s,
the dynamics {the interaction berween control ac-
ticns and displayed data) of the strustion wers un-
zvailable for review, not only by the QA team
investigating the irregularity, but also by the control-
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ler who commirted the error. This limited not only
the extent to which a determination could be made of

the tasks involved in an error, but also the effects of
h ] - - - e . 0
the dynamic sitnation on ATCS situation awareness.

Ir addition, the only means by which a graphical
representation of zn En Roure OF could be achieved
was to obuain a printout of the National Track
Analysis Program (NTAP) or w0 have a simulagion
buiir at the ARTCC or FAA Techaical Center using
dynamic simulation (DYSIM) equipment. NTAP
processes NAS data recorded on the SAR tape and
providesa plotof aircraft tracks and altitude informa-
tion as output using z line printer, NTAP is limited
to the display of about four aircrafi, however some of
the data are lost when 2l four aircraft are displayed
since it was Jdesigned not to overwrite information
zlready printed. When onlv two aircraft are dis-
played, the information loss due to printing is mini-
mal. The DYSIM simulation built at the FAA
Technical Center or ARTCC is not as timely or
accurate as N TAP. Each piece of data and its associ-
ated track must be hand entered to build a simuldation
using DYSIM equipment. The simulation would
only be as accurate as the data used to create jit, and
since this is an extremely labor intensive nrocess,
rypically not all of the data points are used.

Without the ability to review an error with the
involved controller, the dynaniics berween the situa-
tion and control actions waken, as well as the task
elements involved in the OF, remain relatively ob-
scure. The purpose of SATORI is to display the ATC
siteation dynamics sc thata more definitive derermi-
nation of the factors invelved in OFs becomes pos-
sible. SATORI utilizes a muiti-media graphics
workstation, which has the capability of developin
alibrary of OEsand an QF performance snd taskload
database. A diagram of the SATORI data processin
flow is provided in Figure .

SATORI DEVELOPMENT

The foliowing is a discussion of the SATORI
development process. First, current system capabilities

Ly
are described along with those underdevelopment. &

[

brief note is included for issues yer to be resolved
concerningcapabilides underdevelopmens. A detailed
discussion of the Nadonal Alrspace System Program
{NASP) data fles required for the development is
provided when relevant, Also included In this section
isadiscussicn of the required hardware develepments
and gravhics sofrware requirements for SATORL
"“hesecond section discusses the potentiai zpplications
of SATORI. Aconcluding section discusses the future
developmentsand potental directionsof the SATORI
pIoject.

Graphical Re-creation of Alrspace

For the SATUR! development, the SAR :ape is
edited using the Data Analysis and Reduction Tool
System {(DART) and NTAP 1o cbain only those files
required to provide the information displayed on the
PVD end CRD. Several data files are recuired 1o
obtain the necessary information for re-creasing the
information presented on the PVD. Alrcraft position
information is recorded in three separate files, oaefor
each of the three symbols thar could porentally be
presented on the PVD for any given aircraft. These
three symbolsare theaircraft;

T2rget, and primary target.

position symbeol, beacon

The tracks of the aircraft position symbols as they
move through the facility airspace are recorded on the
SAR tzpe for aircraft under positive control and are
evailable using DART; tise file is colled TRACK
Position symbeis are upduted everv 6 seconds and
represent predicted aircraft positions based on the

R T
current aircrart track. Tnis &

le alsc specifies the
infermetion contzined in the datz block and the
direction of its leader ine. DART does not 2ilow for
the exrractinn af cimemals mpl radar or beacon
e EXTraction OF asrgrart ?‘zmz:'y Ta! IO ogacon
targets, which are ~iso recorded on the SAR tape.

These data files are ex.racted using NTAP. Primary
targets represent the position of aircmefr based on

raéaf Oatz. Prirpory o2 ors T s rivas v thyo dis-

I U Gala. FIMNTEry Cargels ard roquiiea or tng dis
~ - -~ . e PP

?ia}’ Ol aircrasi et dnger DOSIIVE Lonirold {i‘e.

*

uncorreiated targets; (o the sector being re-crezced.
Primaryrargetsare updated onthe PV D every 10, 11,
or 12 seconds depending on the zircra® locstion
retative *o the racar site and represent acruel aircrafy
K
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Figure !. SATORI Data Process Flow Chart
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svstem. However, since the data associzted with
primary targets include only z symbol type and
lecation without any identifier, representing chem
with SATORI may be inaccurate because it is not
possible ro tell how long a primary target symbol
should be displayed (i.e... 10, 11, or 12 seconds).
Several solutions to this problem are currenty being
considered, however further work Is required.

Beacon rargets represent aircraft locations gener-
ated by transponder-equipped aircraft and are used
by controllers to provide separation berween aircraft,
Beacon targers for all trensmitding transponder-
equipped aircraft are displayed with SATORI, Cus-
rently, the SATORI system allows for review of all
controlled aircraft, within any sector of airspace for
any given period of time that was recorded on 2 SAR
tape.

SATORI software overlays the NAS SAR datz on
the appropriate sector map using map data from the
Adaptation Control Environmental System (ACES)
database. This database is used to generate the various
map configurations displayed on the PVD. The
ACES map files contain map dara for each secror
within z given facility for 2l ARTCC facilities. These
maps contain airway, navaid, and airport informa-
tion, and other types of data used in the graphical
representation of the airspace of the NAS. The file of
particuiar interest in this database is the GMLMAP
file. This file contains the [ogical map records for the
center of intesest.

Sofiware bas been developed that allews for any
sector map to be edited from the ACES database for
any ARTCC. Thissoftwareallows for the selection of
four maps that can be dispiayed together or sepa-
zately, asfollows: (1) sector boundary; {Z) airways; (3}
low sector boundaries below a high altirude sector or
the high sector boundaries above z low altitude
sector; znd {4) any other avaiizble map date such as
militery operatons areas {MOAs) and restricred ar-
ezs.

18

Audic Data Syachronizatios

SATORI provides for the synchronization of the
I video portions of the replay. Theaudicand
video displays have the capability to start at any rime,
pause, stop, and reset to the earliest recorded time.
Synchronization reutines have been written that
keep the andio and video displays synchronized to
within 1 sec. (the aucio time signals ate orly accurate
to the second).

g+
augean

Aydio data are officizlly recorded on two L hannels,
with &l of the voice comraunications between pilots
and the controlier for 2 given sector on the le&
channel and the Inter-Range Instriment Group
{IRIG) timing signals on the right channel. These
signals or reference pulses are amplitud=-modulated
tirae codes invelving a 600 Hz. carrier signal (FAA
modified IRIG-E}. The signals aze read by a Time
Code Display {TCD) unit. Datum model 9706
TCD is equipped with RS-232 binary ourput. The
Batum 9700 output provides the data to synchronize
the voice channel to the video presentarion. SATORI
can also incorporate interphone communications
into the re-creation.

"The voice channel is first digitized, syachronized
through timing routings to the video presentation,
and then converted back to an analog signal for
ronizy. The anal digital. Cigitalro-anales dat
replay. Ihe analog-to-digital, digital-to-aznaleg data
acquisiticn system is made by Gradient Technology.
The voice dawe acquisition system can be used on
either VMS or UNIX platforms.

PYVD Emulation Subroutines

The analogswitch display settings of the VD are not
recorded; however, subroutines have been written for
SATORI that allew the dispiay to be set up with the
sefiings reported o have been used by 2 given
controter. These include the vector velocity line,
ieader line, history, displey center, range, and

=
brightriess. The vector velocity line can be set for
ugh five minutes, and the le
five sertings. The center of the dispiay can b
anywiere in the sector mar arez selected from ¢
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ACES daizbase. Range is selectable from 6 1o 400
miies; however, dara are edired from the SAR
according to the PVD device number and, therefore,
might not be available for display ar all ranges.
Brighmess is adjustable only as a functien of th
workstation’s monitor controls. SATORI aiso allows
for the display of the J-rings 2 controiler selected for
display.

Digital settings on the PVD, such as alditude fileer
selections, cisplay of weather, alpha-numeric keypad
{ANK) entries, use of quick action keys (QAX], and
ary changes made to the digital sectings zre recorded
on the SAR tape. Using DART to obtain the LOG
file Som the SAR tape, It is possible to idendfy
specinically what those settings arid changes were and
when they occurred. The SATORI system allows for
display of the LOG file data, which are the digitally
recorded Host Computer System (HCSYATCS in-
teractions. Most of these data are displayed on the
CRD display located next to the PVD display. The
CRD displays all data entered using the alpha-nu-
meric keypad and quick action keys (QAK). Both the
radar and dara positions can make QAK and ANK
entries, which are displayed on separate CRDs.
SATORI displays the CRD data from both positions
simultanecusly on separate CRD displays. FCS re-
sponse to requests for route readours, and arrival/
departure lists is not currenty part of this develop-
ment.

Inaddition to the above, SATORI has the capabil-
ity to display the high and low wearher intensity chat
was displayed on 2z given PVD. This should be
particularly helpful in reviewing situarions requiring
pilor deviations {rom typical routes when navigeting
around weather. Both heavy and light weather sym-
bols are available for review with data of tained using
NTAP. Conflict aletts for 2 given sector will be
available for display with data obtained using DART.
Electronicversions of flight progress strips (FPSs) can
be created. If the original FPSs are unavailable, it will
be possible to view the origina! FPSs before any sirip
markings occurred.

Hardware and Seftware Systems

All sofrware routines written for SATORT use Open
Systems Foundation {OSF} technology. The OSF
seandard recommends the use of an operating system
with Posix compliance, ANSI C programming
language, the X-Windows graphics system, an OSF/
Motif graphical user interface, and network TCP/IP
comphiance. This permits the system the widest range
of portability to the largest number of platforms. The
platform for this development is a VAXstation 4600-
96, conversion to the DECT Alpha workstation is in
progress. The 4600-90 workstation has 40MB of
RAM and a 1.35 gigabyre hard drive. A rewrirable
magnero-optical CIJ drive is available for storage of
cata, as & the 3480 wmpe drive used to read SAR,
DART, and ACES tapes sent from fleld faciliies.

SATORI APPLICATIONS

Previous 1o the development of SATOR], it was not
possible to replay graphically the movement of alrcraft
targets and their associated data blocks across 2 given
sector of En Route airspace synchronized to the
assuciated voice data. This capability has the potentie]
of improving the safery of the NAS. A discussion

~

follows of the potential benefits from using SATORL

Incident Reviews

Quality Assurence {QA} teams will have 3 tool for
reviewing the situatlonai dynamics that occurred
during an inciden: under review. Currentdy, QA
review of an OF invelves looking at che NTAP
printour, 2 provess that is limited ro the dispiay of two
to five aircraft targets and assaciated limited dare
blocks presenced on paper. SATORI will provide the
capability for the simultanecus display of all aircrafr
targets and dasz biociks for 2 given secior of airspace
1 & videe formar in sync with the associared voice
track. NTAP would remain the legal tool used for

»
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DYSIM Heview
7 will be passible to use SATORI w review

beed

per-'orrna rceon DYSIM pzo’t:h,rﬂs withoutthe useof

wraining time on a PVIN A: present there is no
capability to replay 1 given controller’s or trainee’s
performance on 2 DYSIM pooblem, DYSIM daraare
recorded on the SAR tape and would involve the
same process for date reduction as that for actual
ATC siruation re-creation. It is hoped that through
the review DYSIM performance and OEs and the

determination of the tasks that were omirted or were
done incorrectdy it will be possible o xd»ntmr those
tasks thar should be addressed in remedial rraining.

ATTCS Performance Measures
SATORI has the capability to provide 2 basis for
devezoomg ob;\_ct:vc measures of controller
performance rather than over-the-shoulder
assessments derived Fro*n simulated scenarios. A
number of measures have besn developed by
researchers at CAMI and the FAA Technical Center
for use In c"a,uatzng ATCS performance. These
measures and the system being developed for their
calculation using NAS data are described in dezail in
z report by Rodgers and Manning {1993},

If the performance of sever a; countroilers Is re-
corded for 2 DYSIM pioblers, it should be possible
t0 compare an individual’s performance with group
performance on the same problem. It would be
pcsabie to review over-the-shouider assessment eech-
niques for accuracy. This would utilize the ohjective
messures of ?er"ormzmce currently under deveiop-
ment 25 mentioned above. These measurss would
provide 2 standard fer training ATC instrucrors or
evaluators in over-the-shoulder rating techricues
and 2 means to objectively eveluare thelr perfor-
mance.

¥ Reseurch Tool

ATORI will providea research tool for m’es:;cauzzg
ke wsks and controlier actions invoived in the
commission of En Rours OFs. Previcus o the
develcpment of SATCORS, there was no means by
which the '*vre&'nss:s ofthe control situation could be

understood becauss they were uravai'zble for review.

0

{"'

3

With the use of SATORI, the job casks taxonor y
(Rodgers snd Drechsler, 1993], the *’ef“ﬂrence gt.,d:
tasks zssociated with the causal facror categories of
e current operational error repofféfzg system:
Rod g‘.rs, 1993), taskioad and performance measures
{Rodgers and Manning 2 ig 5 3, and the assistance of
the controlier invoived in the error, it should be
psss-::-» te o identify which zctions were omitted or
which were done incorractly to precipizate the error.

\/“‘\ ’::}“8

l”».

Design é;*p'ﬂsaﬁ

The F i‘ui hies a requircment 1o evaluate its cugrent
SYSTems? 'e.ga_sns* DI aesefi future ATC systems designs.
Vithout a means w0 ob}e&vév assess the current
ATC system ATCS taskioad and s effecr on ATCS
performence, it is not gc&szbie to make 2 meaningful
evzivation of the p B mpacts of any design
changes proposed to be made. With the ikely increase
in automation of futiire ATC systems, it ?xwme&
izaperative thar the Agency have the capabiliy 1o
make comparisons between prcﬁoseé sys:em dtsw"s
and the current syswem. Without such z tocl the
design processwill be speculativeand not costs -f?ec:zw-

porential i

Traific Z‘«Emagemeﬁt

SATCORL will elfow for the review of the impact of
airﬁpace «:‘—.cs;gn on the flow of maffic :_“xmugi’z a

facility’s cirspace. Currentdy, SATORI is simply an

animadion tooi that re-creates the trafic How :h;ougn
2 SecIons ai:s;::ace. The deveiopment of 2 simulation
routine to evaivate recdefined afspace characteristics
iscurren ti}* underde fe:ioyme::':. Thissoftwarewould

allow for the modificadion of airspace, *m*avsg
“'igaﬁ'm aids, e1c., to review thelr effect on treffic

flow. Calcularion of mezsures ofsactorcn gracteristics

is aiso under CEVCEG?‘:“;’;CEZ’

FUTURE DEVEIOPMENTS

H
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Anauvromaric CL GeleCuGn SYSmIm wWas impigmeniec

L)
e AT f CRA T et ar shie e
indomestic ARTCCsin 1984, Under thissystem, 2n
3 - . : -u e v - :
zlarm iz rriggerec whenever munimum separation

. . . :
stancargds are vinlztec By radarn-tracs

ithaoh phi : R S :
Althougn chis system aflowed for viclations of
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violztions ecourred. Iy is slenned thar SATORI will

provicea wednsior deter mm.ngth»tz”::mzrsvm :
comper:en that failed. The ideniificetion of wasks
that consistently cause problems for controtiers would

be candidates deserving consideration forzutomarion

or the development of automated aids. Instezd of

atiempting to automate all tasks, it would be berter w0
automare only those that have the potential o give

conirollers problems. Research has demonstrated
thar humansare norwel suited for passive monitoring
of system penorma ice. Performance Wp‘caiy
improves when they are actively involved in the
control of the siruation. The optimal level of
auromation in gir raffic conrrol isyei to bedetermined,
and the petental for over-automaton should not be
discounred (En rdsley, 1992} Theeffectofarromarion
on ATCS situational awareness deserves greater
artention.

Addidonally. 2 development is underway to 2
tempt to utilize Conanuous Drata Recording (CDR)
dare from: the TRACON snvironment o provide 2

ATORI tool for those &CLL ies. Simifar data to
those available from En Route facilities are recorded

at TRACON facilides and should <flow for the
development of 2 re-creation rool much ke the one
ciscussed in this report.

The deveispme it of sofrware to allow for the
zssesstment of pezzosmancp and wsiloading is cur-
rencly underway. Mostof the ereg uired algerithms for

the various measures have been derived and are
currently being converted to sousce code. This aeﬂ.m'-
opment will be discussed in dewail in 2 report it
preparation {Rodgers and Manning, 1993),

Cinee SATOR is developed and evaluated. ftwill
be possible to accomplish the goals of :vzmaténg
system designs, over-the-shouider appraisals, wain-
ingoutcomes, and messuring controder peformarce.
\oton.vmithha_mbu.aes nd Zanuwescf SATORE
?332':@3 those Interested in air raffic with 2 valuzble
tooi for zssessing the dypamics of the zir weffc
situation, but eddidonal ally, znd more Importanty,
msﬁ_genc}'wﬁiaa* n 2 better posidon o bringaous
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APPENDIEX A,

ACES (Adapration Control Environmental System} - A
database used 1o gererate the various map configurations
displayed on the FVD,

AIRSTAY - A control area or portion thereof established
ir. the form of z cormider, the centerline of which s

defined by radio rovigadional aids.

ALGORITHM - A ser of instructions that solve a
mathematical problem.

ALTITUDE FILTER KEYS - Eight display fiiter keys,
which cause a -:arget symuol to be displayed for 2l Made
C zircroft within the selected area,

ANSI C - A version of the C programming Janguage that
was szaﬂdardizcd by an American Nationz! Stand ~ds
Institute {ANSIT} commirtee to elimingte variation: .ac
could cause problems in rransporting 2 program from ons
type of compuiser system of environment o 2nother.

ARTCC {Air Route Traffic Control Center) - A facility
established to provide air rraffic contro} service to aireraft
operating on IFR flighr plans within controlled afrspacs

and principally durirg the en rocte phase of flight.

ATC {Air Traffic Conrol) - A service opurared by
appropriate autherity to promote the szfe, orderly and

expediticus How of air traffic.

ATCS (Air Traffic Centrol Specialist) - A
authorized by the FAA to provide air waffic control

persen
service.

BEACON TARGET - A cersputer-generated indication
shown on a radar display resulting from 2 radar beacan
reply.

The seromedical
czmon. and e ;cusat;an H

CAMI ‘Civil Aeromedica! Instimuze) -
research, educsnon, certifl
wing of FAA's Cifice of Aviztion Medicine located 2xths

Mike Monroney Aercnauticai Center in OXichoma Cizy,

Ohdshoms.

aiheaith

ji“w

e

SATORI GLOSSARY

DR {Coniinuous Datz Recording) - A service within
N A.S that provides a mezis of date transfer frem memory
o ﬂ.—_gnetsb wape in which recordings ars initiated by
specific requesis placed within the ATC subprograms.
Thisprogramis available st TRACON facilities o collect
and apalyze air raffic statistics and meintenance statistics,
and to produce detailed ATC operational information for
use in proceedings and investigarions,

CRD (Continuous Readout Update Display) - A cathede
ray tube (CRT; 'n&asum‘sg approxzimate’y five Inches
wide by eight inches high used by air traffic conmelless.
Thefunctionsofibe CRUaf 1o communicate computer-
vpdated daiz to the sector; to output error, refection, and
accepraice messages; and to dispiay datz in response to
controlier requast

DART (Date Analysis and Reduction Teel} - A roof that
reduces SAR rapes, genserates : FEpOL, anaiyzes datz
reduced, and compares datz with the dara previously
reduced. ART containe a general print progeem with g
number of outprt operations available that zre exercised
by = progra:nmer coded table. This table czwtmis the use
of the operations ard the convession of the compressed
data on the wpe 1o the normal printed & mat

DATA BLOCKS - Letters and pumerels veed 20 show
identificztion, bezcon code, zad other
information concerning 2 targer oL & radar display.

gitizuge,

DYSIM (Druamic Simulation) - A piece of equipment
developed by Technical Ceprer o which 2

simularion of 2z Ex Route operctional ersor can be buile
by hand entry of sach pizoe of date znd iss associated

the FAA

- >

FAA {Federa! Aviation Administration) - & componen
of the De*;artma,ﬂ-‘ of Transporztion responsibie for air
navigation and air creficcontrol; cemification, reguladosn
of oircreft and people ‘ﬁms:__g in the
viston-related



FAA TEC!-!N'ICAL CENTER An aviation labommy
iocated in Ar_!:mt;c Cu:y, ‘New Jersey, where test and

- evaluation activities are “conducted in support of rAA

mcaxc.h and d»velopment pzograms.

. ’FI.!GHT PROGRESS STRIPS - used to post wrrcnt

darzon a!:tra.ﬁ‘icand daram:es rewaucd for controland
other air :szEc control scmws. .

A

'GlGABYTE Gne bﬂl&on b)n'&s, or umts o&nformanon :

g cans:sungofasmglechmcm ’

GMLMAP - ACES fle that contains the bgicaimap -

L records of data required to build sector maps.

HOST CGMP{ITER SYSTEM A compuu:r sysm

“ that utxim IBM computer equipment at ail ARTCCS in

‘ ZII-'R (Ins:mmcnt thht mﬂa} Rzﬂs govemmg thc '
‘“procedtxm for conaucungmumentﬂxght. - f

the ccnnnentai Umted States for ﬂnght daxa Qostmg. ‘

B IRIG{InmngeInsmmthmup}- lmmgﬂgnals
o tecardcdonanad;accmchanndmmdmdamasmfemnoc

pulses’ consisting of z@ﬂmxle-moduimd time codes,
’I'thAA modzﬁe&lR.G—p uscsa600 Hz.mms;gaal“

IEAQERLH’Q’B Andcmentofadatablodcthat .
: conacctsthcalphanumencdamtothcassomtedposmon

symbol.

LOG FILE - A hsnng ofaﬁ nput and output mmgts‘
recorded on the SAR tapes that provide an cvaiua.uon of

tests pcrformed against the NAS program during
development and provide an historical record of events

ocaimng dunngan opcmuonaé pcnod.

MAGNETO—OP’HCAL CD - An emble or semi-
cmsanksmragcdkcoﬁayh@mpaqty,mwhxcham
beam issused to heat the recording sirface 1o a point at

~‘whrd1nnyreg10nsont§zesmfaseanbemagncumﬂy

alxgmdms:oxcb:tsofdam. ,

: thh the mﬂxtary

MOA (Milicary Operations Ared) - Anairspaceassignment

- of defined vertical and lateral dimensions established
_oumdepomnvemnmlarmstoseparatefsegregatccermm

" mthrymucs&umiFRmﬁcandtmdennﬁrforWR
— tra&icwhcrediseacnvmesareconductcd. R e

k MOTIF -A graphlal usermterfzcethat was des;gncd to
© work identically 6n 2 wide vanety of platﬁmns. MOTIF
‘is d:e recommcnded graphzcal user: mtcrface ﬁ::OSF

NAS{NamnaI Anspacc System} 'I'hc commoa netwnrk

: of US. azrspace, air navigarion facilities, cqmpment and ;'

services, aurpon:s of Iandmg ateas; aeronautical charts,

" information and' services; rules,. regulanons -and

prooedures, technical information, and mangower. “and
material. Included are sysr.cm components shared ;o.ntiy

: NASP (National Axrspace Sysvcm rogram) So&ware
ﬂlat promses and aiiows for thcm'zcw othSdara. Lo

NAVAID (Navxg:momiA:d) &nyvxsnaior eiec:mmc R

device aitborne of on the surface that provides point-to- : -
pesntgmdanccmformauonorposmondatatommz&a T

NTAP (Nat:ona["'}“md; Analys:s Prog:am) A pmgmm
that provides a reduction to the systém analysis reoordmg
tape, which aliows for a more detailed software program -

trackandradarwgetdam.

' QE (Operstional Eror) - A sitmation in wmg@,a@ .
. traffic controller allows less than applicable minimum

scpamnoncnmmbetweenaucxaﬁorbetweenmaﬁ

A and an obstrucuon.

OpenVMS Th:newn:m-furdieVMSsc&wamthat

mnsonD:gmlsVAXpromoss VMS:sagcnm!-
. purpose multiuser operaring system that supports VAX

serics computers in both devclopment and pmdumon
cnvmnments.

A2

: "analys:softﬁeNASEnRomcamomauonp*ogxamibr .
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3S8F {Open

---p?,emems comson specifications 0 allow properly

Systems Foundation} - A system that

s

with other
piianoqs with the widest possible range of portability
to the largest number of platforms.

veloped software 1o run and interact

POSIX {(Portable Operating System Intcrface) - AVMS-
supported envircnment that includes suprort for the
standards and draft standards for the system application
programming interface, shell and udiities, znd real-time
POSIX is th

recommended for use with OSE.

programming. ¢ operating system

PVD (Plan View Display) - A cathode ray wbe that
accepts digitized video from the display channel
Ajphanumericand radar dataare selected, formaned, and
transmitted for display on the plan view display.

QA (Quality Assurance

evaluatien, advice, coordination and recommendation of

- A service thar provides

changes to assure that quality service is provided by the

faciiiry.

RAM (Random Access Memory) - Semiconductor-hased
rmemory th_tcan be read and written by the micreprocessor
or cther hardware devices.

RANGE - The distance, measursd in vautical miles, from
the centercfthe PVD to theedge of the ragar display. The
controiler may celect any of 14 settings. £ . 6 1o 450

utical miles, withoutaffesting other contmiier Sitions.

SAR {System Analysiz Recording) - A service within NAS
tha provides 2 means of data wanster fom memory o
magnetictape in which recordingsare initizted by specific
requests piaced within the ATC subprograms. This
n'ogmu. is available az En Route faclities o coillect and
anzlyze air waffic statistics 2ad maintenance stadisdcs,
a.id to producedetziled ATC operational information for
use in procesdings and invastigedons.
SATORE (Siruation Assessment Through Re-crsstion of

- .
n::de*zﬂ'} -A svstem thet gliows for the re—creatio

[&]
s.a,
3

secror of En Reoure afrspace for any pesioc of time

R

SECTOR MAP - Displays of airways, maps, and single
symbols, as locally adapred. Mapping information is

displayed by selecting display filter keys,

SECTOR BOUNDARY - Displays of sector and center
boundaries. Secter boundary information is displayed by
selecti._g display filter keys.

SQURCECODE - rluman-readable program statemeris
written in a high-level or asser bly language.

TCH (Time Code Display) - A digital disg
FAA modified E time coda.

layofthe IRIG

CP/IP (Transport Control Protocol/Interface Program)
software protocol developed by the Deparrment of
Defcr-se for communications berween compuers.

TRACK FILE - A function of DART that provides

method of reducing the track daiz base of 2 NAS
operational system rin and corrclatng ir with the flight
pizn data base by outpuning 2 tme-ordered listing of
track data base information sorted by aircraft,

TRACON (Terminal
termminal ATC
capabilities wo provide approach control services te airera®

! Radar Aﬂgva.-.cu Cognsrol} -
faciilty that uses redar and nonrader

arri'ﬁng, departing, or wansiting airspace controited by
.JL [ e}..

B

VECTORVELOCITY LINE - The velociny vector line
i5 iz proporton o the aircraft speed to the nearest I3
Enots. T he contoller may vary the length of the vector

-

fnz for ail dat blocks by 2 switch setting, Displays of €,
1, 2,4, 0r 8 minuees of Ayving Ume ave shown forall dasz
DADCKS.

K-WINDOWS - A graphics system in which programs

with gzaa""cai interfaces running on Fifferent hosts can
t‘f »—G“#n
graphics system recomm

Ved rrom a5 singie siation. K-Windows is the

ended for us. with O8F.

T8 GO ERSENT PRINTING OFETCE. 1203 - E-GaNEER0E



