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CONVERSION OF THE CTA, INCORPORATED, EN ROUTE
OPrERATIONS CONCEPTS DATABASE INTO A FORM2 L
SENTENCE OUTLINE JOB Task TaxoNoMY

INTRODUCTION

Lack of an eastly understood detailed description of
the duties of an En Route air traffic control specialist
{ATCS) limits the zbility to conduct research on ATCS
tasks. Such a description should be detailed enough so
that every aspect of the job is well-defined and divided
into its fundamental components. The FAA Air Traffic
Control Qperations Concepts Volume VI: ARTCC-Host
En Route Controllers (1990), ( Operations Concepts) de-
veloped by Computer Technology Associates (CTA),
Inc., defines the operational duties of an En Route zir
traffic controller. The document presents a series of
operations concepts, which focus on requirements for
information exchange between an En Route controller
and the Host Computer System. Operations Concepts
was developed to assess the operational suitabiliry of the
bidding contractors’ design of the Advanced Automa-
tion Systemn (AAS). Operations Concepts was formarted
in a complex manner to accommodate these purposes;
however, itis rather difficult to use in other applications.
For instance, many of the terms used in the Operations
Concepts were not recognized by experienced ATCSs;
therefore, the Operations Concepts required modifica-
tions to improve its readability for use as a research tool.
The research described in this document details the
rescructuring of the CTA taxonomy into an easily
understood, hierarchically-structured, formal sentence
outline to facilitate ATCS tasks research.

The Operations Concepts document atiempts to de-
scribe not only the duties of an En Route controller, but
also how the controller performs the job. The document
inciudes composition graphs, which show the logical
flow of operational tasks, a series of task characterization
analyses, a User Interface Language (UIL), which aggre-
gates system input and output messages in a hierarchical
organization, and a decomposition of tasks intc their
constituent procedural elements. The data were de-
signed to be generated and maintained using the Com-
puter-Human Operational Requirements Analysis
System (CHORAS), a proprietary data base manage-
ment S}’Stcm.

The Operations Conceptswas developed by identifying
and defining the air traffic events to which En Route
controllers respond. These responses were identified and
reduced to the task element level. Non-operational tasks
such as administrative tasks and casks related te training
were not included in the Operations Concepts. Data were
collected through document reviews, site visits, and
performance observarions. Vatidation of the data was
performed by a user review team (Sector Suite Require-
ments Validation Team), which contained members
representative of the controller work force in termns of
faciliry type, facility size, geographic location, and opera-
tional position. The data were also reviewed and vali-
dated by a group of En Route staff representatives of the
Federal Aviaticn: Admiristration (FAA) Academy. This
document applied only to FAA Er Route controllers,
although CTA developed other volumes for other types
of controllers.

The result was a description of the cognitive and
behavioral actiens involved in performing the duries of
an En Route conrroller in the form of activities, sub-
activities, tasks, and task elements. Activities were de-
fined astop-leve! operational job functions. Sub-activities
described work performance actions at the next level of
detail. Tasks, at the next level, were units of work
performance. Task elements were components of tasks,
describing the systematic steps and actions required to
accomplish  task. In the Operations Concepts, each level
of performance was stated with an action verb, object of
the action, and modifiers ro describe why, how, where,
or when the action was performed.

The information used to develop the restructured
taxonomy was extracted from the Task List (Appendix
B) and the Task Element Report (Appendix E) of the
Operations Concepts. The Task List contained acrivities,
sub-activities, and tasks; the Task Eilement Report con-
tained tasks and task elements. The document was
written in User Interface Language (UIL), which used



symbols to link together the verbs, objects, and modifiers
to yield a descriptive and technical assessment of the
controller-system interface. Each item on the Task List
was numbered beginning with the prefix “EC,” which
indicated the task was an En Route controller task. The
numbers that followed were separated by a decimal and
indicated whether the task was at the acrivity, sub-
activity, task, or task element level (e.g., EC.1.1.1 indi-
cated the item was at the task or third level). The Task
Statement was a brief summary of the task to be per-
formed. Descriptive information in the task statement
was preceded by an asterisk as follows:

Verb-(modifier)-Object-(modifier)-{*descriptive in-
formation*)

The Task Element Number and the Task Element

Statement were formatted the same as the Task Number
and the Task Statement.

The Operations Concepes contained most of the infor-
mation needed to develop an easily understood, detailed
description of the duties of an En Route controller. To
achieve this, the activities, sub-activities, tasks, and task
elements in Appendices B and E of the Operations
Concepts were combined into a single document. In
addition, the Task and Task Element statements were
restructured into a hierarchically arranged formal sen-
tence cutline. The Coordination Mediz, Coordinatees,
and Position columns in Appendix B (Task List) were a
tabular presentation of the means of communication
and positions involved in performing the rtask; that
presentation was redundant to information contained in
the corresponding task element statements and, chere-
fore, was excluded from the restructured document. The
Objects and Number of Objects columns in Appendix E
(Task Element Report) were a tabular suramary ot che
objects listed in the corresponding task element state-
ment and the number of instances a conuroller would
encounter the obicct in a generic En Route facility «d
titue scenario, and were also excluded from the restruc-
turing of the document.

METHOD

Appendix E from the Operations Concepts (Change 2,
August 31, 1990) was obtained from CTA, Inc. ir ASCII
format, which was converted into a WordPerfecr 5.0 file.
The information in Appendix B, activities and sub-
activities, was manually entered into the document, and
the verbs at the sub-activity level were changed from
gerund to singular form to remain consistent with the
rest of the document. The numbering system was re-
placed with an alpha-numeric outline format, as follows:

L. Activity
A. Sub-activity
1. Task

a. Task element

The Verb + Object + Modifier format was maintained
in the conversion; however, conjunctions and puncrua-
tion were added to form complete sentences. Descriptive
information preceded by an asterisk in the original
document was put in parentheses in the restructured
format, asshown in Figure 1. Figure I shows the origiral
format of the Task List and Task Element sections of the
Operations Concepts at the top of the figure with the
restructured equivalent in the box at the botrom of the
figure.

To ensure that the meanings of the Task and Task
Element statements were maintained during the conver-
sion, subject matter expert (SME) review teams compos-
ing three groups of six En Route conerollers from the
Atlanta Air Route Traffic Control Center (ARTCC) and
rwo groups of six En Route instructors from the FAA
Academy in Oklahoma Ciry reviewed the restructured
taxonomy durng individual trials. An En Route Quality
Assurance {((QA} SME from the FAA Academy also
reviewed the restructured taxonomy and made a deter-
mination between each review trial as to which com-
ments were appropriate for inclusion in the document.
There were two periods of review (preliminary and
formal), which differed in regard to the procedure thas
was used.
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RESTRUCTURED FORMAT

II.  Resglve aircraft conflicts.

Perform aircraft conflict resolution.

1. Determine validity of poteniial aircraft conflict notice or indication.

a. Acquire target symbol and data block on radar display for information to validate the

aircraft conflict indication or notice.

b. Extract full data block or conflici data block, target symbol, velecity vector, and  ring

(of the aircraft involved).

c. Extract special condition indicator {aircraft pair \n conflict}, altitude, altitude qualifier,

and ground speed.
d. Extract availakle range/bearing time readout.

FIGURE 1. Original format of the Operations Concepts compared to the restructuted equivalent.




BACKGROUND & INSTRUCTIONS
FOR SUBJECT MATTER EXPERT REVIEW OF MODIFIED CTA TASKS TAXONOMY

The following is an outline of activities involved in performing the job of zn en route air traffic
controller, These activities were extracted from FAA Ajr Traffic Control Operations Concepis
Volume VI: ARTCC - Hast En Route Controllers, which was prepared by Computer Technology
Assaciates (CTA), Inc., in Colorado Springs, Colorado. The document is based on data gathered
during site visits to en route centers by a team of currently active controllers and supervisors. The
result is a description of the job activities of an en route air traffic controller it coordination with
the Host Computer System in a2 “generic” ARTCC.

Each job activity has been broken down into sub-activities, tasks, and task elements. In some
cases, task efements are performed sequentially and others may be performed simultaneously.
The task elements may be pzrformed more than once during the activity, but not all task
elements are performed on every position or in all sectors. This document is not intended to tell
how an en route air traffic controller should do the job, but to describe in detail the actions

that occur while the job is being performed,

Originally, the document was not written in a narrative format, and the activities, sub-activities,
tasks, and task elements were not organized in a formal outline manner. For research purposes,
the Performance Assessment Section (AAM-514) has changed the format of the original
document to one that is narrative and hierarchial in nature. Changes were made in wording, and
punctuation was added to make the document more readable.

Each person has 1 of 6 sections of the complete document. We would like you to read your
section of the document and lock for unfamiliar phrases or acronyms or statements that seem
redundant within 2 task element. Please write any comments or suggestions in the margins. It
should take approximately 1'2 hours to review the document. Thank you for your time and

comments.

FIGURE 2. Instructions given to Subject Matter Experts.

Preliminary Review

During the preliminary review, there were three trials
consisting of reviews by SME teams from the Atlanta En
Route Center, the FAA Academy, and the QA SME.
During a trial, one controller on each team reviewed one
of the six sections of tne restructured taxonomy except
for the QA SME, who reviewed the entire document.
They were instructed to look for words, phrases, or
acronyms not commonly used by En Route controllers,
and redundant statements within a task, as well as tasks
and task elements that appear to be out of sequence. Each
mnember of the rwo 6-member preliminary review teams
was given a section of the restructured taxonomiy to take

back to his or her worksite and was instructed to com-
plete the review at his or her convenience some time
during that day and write comments or suggestions in
the margins of the document. After cach of the two trals
of the preliminary review, a determination was made by
the QA SME as to the appropriateness of the comments
and suggestions provided by the reviewers for inclusion
in the document. Those changes deemed appropriate
were implemented into the document before printing it
for the next trial. Following the first two trials, the QA
SME reviewed the entire document and offered com-
ments and suggestions as part of the preliminary review.



Section of Document

Review ! 2 3 4 5 6 Total
g ZTL1 16 36 91 212 39 112 506
S ACA-1 0 0 0 2 0 4 6
£ QA SME 5 2 3 6 0 0 16
- N
£ Total bA 38 94 220 39 116 528
E
z % of Total
&~ Document 91 95 92 g7 85 85

Change
2 ACA-2 0 2 0 7 4 14 27
2 ZTL-2 2 0 7 0 2 7 18
& ZTL-3 0 o 1 0 1 g 2
=
E Total 2 2 8 7 7 21 47
]
* % of Total

Document 9 5 3 3 i5 13

Change

Grand Total

of Changes 23 40 102 227 46 137 575

Impiemented

TABLE 1. Frequency of Suggested Changes Implemented into the Restructured Job Task

Taxonomy.

Formal Review

During the formal review, the remaining FAA Acad-
emy SME team and two Atlanta ARTCC SME teams
reviewed the document. The formal review reams were
provided written instructions {see Figuic 2}. and the
Glossary of Coniroller Task Action Verbs and Task
Element Verbs from Appendix C of the FAA4 Air Traffic
Control Operations Conceprs Volume I ATC Background

and Analysis Methodology (see Appendix A) in addition o
the restructured taxonomy. They were given approxi-
mately an hour and 2 half to complete the review, and an
experimenter monitoring, the review was present in the

e
Tic

made ro the documen:
berween each trial as approved by the QA SME.

room. Suitable changes v



RESULTS

Since the individual sections of the restructured tax-
onomy are not directly comparable to each otherdue to
differences in subject matter, length, and procedural
differences between the preliminary and formal reviews,
a descriptive presentation of the results of this research
was deemed most appropriate. Table 1 contains the
frequency of suggested changes that were incorporated
into each section of the document and for each trial
within the period of review, as well as the percentage of
changes incerporated into the document across section
of document and period of review.

Depending on the section of document, berween
85% and 97% of the changes wes. made during the
preliminary review. Indeed, Table 1 shows that the
majority of the changes occurred from the suggestions
made during the first trial of the preliminary review
(88.0%). Additionally, less than 0.35% of the toral
document changes resulted from suggestions made dur-
ing the last trial of the formal review. The final version of
the restructured raxonomy is presented in Appendix B.

DISCUSSION

Operar-—=s Concepisis an excellent description of the
duties performed by an En Route controlier; however,
the complex formart makes it difficult to use for purposes
other than which it was originally intended. Operatinns
Coneeprs was primarily meant to be used with the
CHORAS software routinesdeveloped by CTA o evalu-
ate the operational suitability of the bidding contractors”
design of the AAS. The intent was to ensure that the
suggesied design provided for effective dialoguc between
the controller and the automated system throughout the
phases of its developmens. The Operarions Comceprs
utilized User Interface Language {(UIL} for the presenta-
tion of the job rask raxonomy, which is unacceprable for
use asa training tool or as stimulus materials in a research
effore. Additionaily, acronvms and terms not familiar 1o
many controllers were used in the original document.
Forexample. “aircraft halo™ was replaced with "] ring” in
the new doctment, a term with which En Route control-
lers were more familiar. Furthermore, several SMEs
indicated that some of the tasks performed by 2 control-

[958

ler were not included in the original document, although
some of those tasks were found in orher sections of the
document that were reviewed by other SMEs. An ex-
ample of an addition made to the document, in section
IV.]., was the task and two task elements which follow:

4, Detect readback of issued clearance.
a. Detect whether readback of issued
clearance is correct.
b. Transmit clearance untt! readback is
carrect.

This task may not have been considered vital in
evaluating the operational sunabilicy of the contracrors’
design of the AAS, but was crucial in considering other
issues such as the identification of task elements involved
in operational errors. Further modifications of the docu-
ment may be required to meel demands of furure re-
search efforts.

The restructuning of the Operations Conceps into a
formal sentence outline was intended to make the docu-
ment more usefutl 1o persons interested in the tasks 3
controller performs. It should be noted that redundans
information contained in the original document was
omitted from the restructured document. Onlv the
activities, sub-activities, tasks, and task elements were
included in the restrucrured taxonomy. The decument

-as reduced in this fashion se as 1o ensure readabilitv. It
should zlse be noted that those lteras were conizined in
rwo separare appendices of the Operarions Concepss. The
results indicate that the restructuring of the document
was a success. | he dotument underwent 575 changes
before it was considered 1o be buth free of unfamiliar
acronvms and phrases, and complete in regard to the
asks and iask elements it detatls. Suggesiions made
during the first of the six trials accounted for 88.0% of
the total document changes. Whereas suggestions made
during the last of the six 1rials accounted for only 0.35%
of the tetal document changes. This indicates that the
document was much more undersiandable to the sub-
iects used in this investigation after the review trials were
compliered.



The restructured document has the potential for use
‘not only by researchers interested in En Route ATCS
tasks, but also by training personnel and quality assur-
ance investigation teams. One use of the restructured
taxonomy, the use for which the restructuring was in-
tended, is to assist in the identification of the tasks and
task elemensts, which were either not performed or were
performed incorrectly by an air waffic controiler who
commits an operational error. By having a detailed
description of the duties to be performed, it should be
possible to identify those tasks related to operational
error involvement. It may be that certain tasks are
commonly involved in the commission ofan operational
error. One possible use for such information would be to
provide guidance to further investigation of tasks with
regard to their potential for automarion or develop an
automated aid to assist in petforming the tasks.

This informarion would also be of assistance to qual-
ity assurance teams conducting investigations after the
occurrence of an operational error. By having a detailed
description of the sequence of duties that should be
performed in a given situation, it might be easier for the
quality assurance team to identify the tasks and rask
elements not nerformed or performed incorrectly. This
could assist not only quality assurance teams in more

definitively describing the circumstances resulting in an'

operational error, but should also assist the coniroller
who committed the error and other controllers at the
facility 1o become more aware of the problems rhat
develop when a given set of tasks or task elements is not
performed or is performed incorrectly. Further research
is required to dezrermine the extent to which the docu-
ment is usable for the identificarion of tasks involved in
the commission of operational erross.

“The potential for the restructured taxonomy to be
used asa training tool wou!d appear tobe an area tharalso
deserves further investigation. If it is possible to identify
the tasks that were not performed or were performed

)

incorrectly during the commission of an operationai
error, then training exercises could be developed that
correspond directly to the tasks in which an ATCS
appears to be deficient. Additionally, is might be useful
forair traffic control students to see the listing of the rasks
they will be expected 10 perform when they become
operational conirollers. By providing an organized pre-
sentation of the duries stadents will be expected 1o
perform, a more global understanding of the job might
be achieved sooner than if this information had 10 be
obtained from several different sources and across differ-
ent types of media.

It would appear that a considerably improved docu-
ment, particularly in regard to readability, has resulted
from this research. The document may be used for a
number of purposes other than those mentiened in this
report. Other CTA job task taxonomies are available for

Terminal radarapproach control (TRACON) and Tower

. air eraffic controllers. Research is currentdy underway

that utilizes the methodolegy presented in this report to
modity the remaining controller taxonomies to provide
controllers, quality assurance teams, and training per-
sonnel in these facilities the potential beaefits afforded
by the restructuring.
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APPENDIX A

DerintTions OF VERBS v THE EN Route FORMAL
SeNTENCE QUTLINE JOB TASK TAXONOMY™

* These definitions were extracred from the FAA Air Traffc Contro! Cperasions Concepts Volume I: ATC Background
and Anaiysis Methodology.



Verb Definitions

ACCEPT

Respond 1o ar: originating coniroller or comp ater mes-
sage, indicating that the receiving controller assumes
complere or partial responsibilicy for the requested ac-
tion, as appropriate.

ACQUIRE

Gather in or perceive via detection. scanning,. search.

eXITACIon. O Cross-reference.

ADJUST
Change or fine-tune a data hase. controls. displav, aad/

or communicanon control.

ANAIYZE

Examine methodicalivso as to Jetermine the

yre an.d

Ladehd
nat

components of a mateer.

APPROVE
Respond favorably 1o a request as a person in authorics.

as in'approving 2 clearance request.

ASSESS

Consider via comparison or evalvarion.

ASSIGN

Designate or commirt an item such that the computercan
acton . as in assigning a beacon code roan aircraft. Also.
modify personnel responsibilities. as in designating 2

controller 1o take over a particular control position.

BRIEF

Give concase preparatory information concerning all
sector or position acuvities and the cperational situarion
o another person, as when turning over responstbiliny
for a posirion.

BROADCAST

Transmit 2 recording or voice message to a general
audience {as opposed 16 contactng a specific person} via
radio.

CALCULATE
Reckon. mentally compuze, or compurationally deter-

mine.

CHECK
Visually examine a hardware izem to establish its opera-

aan

nonal state or condition.

CHOGSE

Make a mental decision on a course of action or menzally
pick one of several alternatives, as in choosing a desired

flow sequence.

COMPARE
Relote ane e 22 sawilief 10 note relative similarities
and‘or differences, as in comparing ¢ maintenance re-

quest 10 2 maintenance schedule.

CONDUCT
Acremplishaseriesof related actions o achieve a defintre

gozl. 25 in conducting a radiofradar search for aircraft.

CROSS-REFERENCE
Accessing or leoking up related informaiion. usually by
means of an indexing or organized structuring scheme

set up for that purpose.
e pPoss

DECIDE

Arrive at an answer, choice. ot conclusion.

DECELARE
State with emphasis thar a situation exists, as in declaring
the existence of an emergency event.

DELETE

Remove an information item {(as in deleting the high-
lighting of an item on a display) or cancel a previous
action {as in canceling a request for pilot position re-
ports). This includes verbal actions as well as computer
information.

DENY
Refuse to grant a request.



DETEC
Discern visually or aurally 2 newly occurrin gi ioriiem
(not being warcned for. L.e.. not the object of

preceding

attention), usually from a displav. such as an alarm

indicator or the action of zn aircraft target svmbol.

DETERMINE
Process information mentally to reach a decision abour

a siruation, state of affairs, or the timing of an action.

DISCUSS

Exchange information/ideas on a parricular ropic with
i ue more others, 1vpically not invelving 2 resolution
of differerces.

ENTER
Insert data, text, or a svsiem message into the computer
system.

ESTIMATE

Menrally gauge. judge. or appreximate. o

“r
o

n on the

2

basis of incomplete data.

EVALUATE

Examine and judge the merits of an action or siwatien
for a definite purpose and 1o reach a decision.
EXECUTE

Initiate or activate any of a set of predefined utility or
special-purpose functions.

EXTRACT

Direcred. artentive reading. obscrving, or listening with
the purpose of gleaning the meaning of the contents
thereof.

EXTRAPOLATE
Assign an approximate value to a future point based

upon the value(s) of preceding point{s}. Also. mentally

""s

C‘{(fﬁd or estimaie 2115 POS!UOE a"}d for pa '{h G one or
more mobile objects in 1ime and space.

FORCE

Compel the display of something, as in forcing a Full

f‘..

Daza Block or Flight Data Entry thar otherwise would

not be presented.

1Y)

FORMULATE

Menually compose or prepare the content of a verbal or
computer input message or plan, including all requ. .
or pertinent elements thereof, such as zn advic ;v or

clearance.

FORWARD
Send information verbally or elecironically to another

position.

GROUP

T -

Link tupetiser or associate for purposes of identification.

INFORM

Irnpart information 10 another person.

INHIBIT
Prevent the occurrence of 2 machine function, as in
inhibiting an alert function.

INITIATE
Begin an action or sequence. as in initiatin
starting a track.

INSERT
Make space for and place an entity at a selected Jocation
;thin the bounds of another such that the fatter wholly
ncompasses the former. and the former becomes an

integral component of the latzer

ENTEGRATE
Pull together, and menrally organize. a variery of daza
clcmems 30 28 to extract the informatien contzined

therein.

At communicate information as guidance 0
vc‘hidc operaior by radio. as in issuing clear-
ances. alerts, and advisories

NEGOTIATE

Confer in order to come 1o a mutuaily acceprable agree-
ment, as when negotiating with a pilot the wehnique to

be used for accompinhing a f ght delav.



OBSERVE

Take notice visually or watch attentively something or
somewhere for an expected message. object, event. or
occurrence of something.

OFFSET
Relocate the position of a Data Block in adapied incre-
ments in relation vo its associated rarget on the display.

PERCEIVE

Recognize an actic a1 orsituation as it evolves over time in
the absence of any specific indicator, such as an aircraft
deviation or a tracking fault.

PERFORM

Carry out an action.

PROJECT
Mentally extend or estimate the position and/or path of
one or more mobile objects, such as aircralt o7 ground

vehicles. in time and space.

QUERY/QUESTION
Inquire of another person or of a computer o gain
information o remove doubt. as in guerying a pilor

about some element of a flight plan.

QUICK-LO0OK
Temporarily preduce for observation on one’s own
display the data or visual presentations thar are available

from another workstation.

READOUT
Acquire information from the computer on z specified

. i hearina/tis s - fo
iem, such as range/ ocanng/ume fromanarcraii to a iix.

REASSOCIATE
Reposition a Data Block with its intended rarget when it
has become disassociated from it.

RECALL
Summon or otherwise return personnel to their worksia-

t3ans.

RECEIVE

Acquire transmitted messages by seeing or listening,
without necessarily taking action to express approval or
receipt.

RECOGNIZE

Specific, positive identification of an entiry.
P P )

RECORD
Make 2 permancia v WwouEn note of an event or

observation, as 1n recording 2 weather observation.

REMOVE

Excise via cutting or deletion.

REQUEST

Ask another individual for informatien on. approval of,
of for receipt of somezhing. Also, direct the system 1o
provide a function such as route readout or beacon code.

RESEQUENCE
Rearrange the vrder of Flight Data Entries displaved.

RESPOND

Answer or reply in reaction 0 2 message input.

RESTORE
Bring back into being or remove 2n inhibit of a function
such as MSAW or she display of cermain information.

RETRACT
Take back. negate, or withdraw the star of an action

already begun, such as a handoff.

REVERT
Go 1o the use of 2n alternate procedure, such as backup

operations.

REVIEW

Look over and study condiitions or situations, or reexam-
ine something, as in reviewing the completeness of a
flight plan. Also appropriate for absorbing information

o maintain 2 dvnamiy picture of present and/or future

TTatHc, 0f The status of SOIME equipmen .



SCAN
Glance over quickly, usually locking for overal! ratierns

or 3n0malous QCCUrrences.

SEARCH

Scan/look over a displav or area to locate something,
such as a particular Flight Data Entry.

SELECT

Single out an item in preference to others on 2 display or
panel, or pick one of several available system options or
items and inform the system of the choice.

SET-ASIDE
Remove entire contents of current (active) work area and
store in a readily accessible buffer for funire recall.

SIGN OFF

Carry outastandard procedure to inform the system thar
one is no longer operating at a particular control work-
staton.

SIGN ON

Carry out a standard procedure o establish oneself as
operating at a particular control workstation.

§TOP

Arrest via suspension or termination.

SUGGEST

Offer another course of action for consideration when a
request is not feasible, such as clearance alternatives to a
clearance request.

SUPPRESS

Currail the display of an item, such as 2 Full Dara Block
after a pointout. Such display may be restored ar some
[ater time.

SWITCH

Change a given system condition to another available
condition, as when switching communications to a
backup frequency.

SYNTHESIZE

Mentally produce new information via estimation, in-
terpolation, translation, integration, formulation, or
projection/extrapolation.

TERMINATE
Bringan action te an end, as in terminating radar service
to an airvraft.

TRANSFER

Direct the system to convey a Flight Data Entry fromone
control position 1o another for display and action at the
Jaceer location.

TRANSIATE
Convent or change from one form or representational
system to another according o some consisten: “map-
ping~ scheme.

TRANSMIT

Send our a message such as a call, acknowledgment,
response, suggestion, direction, information, instruc-
ton, or request.

UPDATE
Change or modify text or data to make it more up-to-
date, as in updating electronic reminder notes.

VALIDATE
Determine that an automatic altitude readeut varies less
than 300 feet from pilot-reported or known altitude.

VERIFY

Establish the truth of an activity or matter by confirming
that a particular situation or matter is in the expected
state. For example, verifying pilot compliance with a
clearance, or confirming the occurrence of specific com-
puter actions during transition stages.
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ACRONYMS

AIRMET oo Airman’s Meteorological Information
ARTS e Automated Radar Terminal System
AT e aaaene Air Traffic Control
ATCT e nr e Airport Traffic Control Tower
ATIS Automatic Terminal Information Service
BUEC i Backup Emergency Cammunications
L N SRR OPRUTURUUUPUPURUR Conflict Alert
CDC e Computer Display Channel
DARC e Direct Access Radar Channel
E-DARC ..o En Route Direct Access Radar Channel
E-MSAW e En Route Minimum Safe Altitude Warning
2 1 S RSP O UUR IOV SISO ST Full Data Block
F D e Flight Data Processing
12 U UNUUUUIUIUUUIUPUUUSUURPORRt Flight Plan Readout Reguest
B ettt e s e e e Flight Service Station
£ OO NS UTUUUUEUU U UUTS TR Identification, or Identifier
R e meree e e e e eeean e et nan Instrument Flight Rules
Y ! PP Mode C Intruder
MSAW L.ooiiiiieccerreee s e MiNTmMum Safe Altitude Warning
NAS e ea e National Airspace System
NAVAID e e Navigational Aid
NOPAR civirieraeeccesenirteeacas sererreresassasemacereesaaeans Do Not Pass to Radar
NORDO .ottt ee e e e e e e e e e e aeaeaes No Radio
NOTAM ot e recr e e ren e rese e e e e s aee s eaeenns Notice to Airmen
L 2 1 OO SO On Top
PIREP .o -e.... Pilot Weather Report
129, SO UOPPPOPO ARTS-NAS Cancellation
SIGMET .ot Significant Meteorological information
AV = = USSR Visual Flight Rules
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L

Perform situation monitoring.

A. Check and evaluate separation.

1. Review the radar display for potential violation of aircraft separation standards.

a.

b.

d.

Acquire target symbol, data block, and grographic map data on radar display for potential
violations of aircraft separation standards.

Acquire route display of aircraft potentially viclating separation standards.

Synthesize altitude, speed, time, and route/direction of flight inte a complete mental traffic
picture with regard to poten-ial violation of aircraft separation standards.

Recognize potential violation of atrcraft separation siandards.

2. Project mentally an aircraft’s future position, altitude, and path.

a. Search the radar display for target symbol 2nd full data block of aircraft in potential conflict for
data to project position.

b. Extractobstruction, airspace area, and geographic map data, (i.e. minimum vector altitude), from
radar display.

c. Extract rarget symbol, track history, altitude, and velocity vector from the radar display.

d.  Extract aircraft identification, ground speed. target symbol, primary target, or secondary target
from full data block.

e. Search the flight progress strip in the flight strip bav.

f.  Extract flight identfication, aircraft tvpe, and requested altitude from the flight progress strip.
E-xtaact route information, previous posted fix, posted fix, and next posted fix from the flight
progress strip.

h. Extract time over previous posied fix, calculated time of arrival over posted fix, and remarks from
the flight progress sicip.

i.  Evtriciroute information, (i.e. destination), estimated ground speed, and true airspeed from the
flight progress serip.

j-  Synthesize time, location. route, known pilot intentions and altitude information on aircraft into
a mental picture of aircraft path.

k. Project future locatior and altitude of aircraft with regard to proximity to other aircraft,
obstructions, special use airspace, and weather.

3. Request range, bearing, and/or time message with options.

a. Initiate fix/time readout message for informarion that may assist the assessment of a possible
conflict.

b. Execute fix/time readout message.

c. Extract fix/time readout trom the requested message on the computer readout device, {results of
fix/time readout message).

d. Initiate range/bearing readout message.

e. Execute range/bearing readout message.

f.  Extract range/bearing readout fron requested message on the computer readout device, (results
of range/bearing readout message).

g. Initiate range/bearing/fix readout message.

h. Execute range/bearing/fix readour message.

Initiate request for route readout (for aircraft of concern).
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L. Perform situation monitoring.

——

Execute request for route readout.

Derecrt roure of flight readout.

Extract range/bearing/fix readout from requested message on the computer readout device
{results of range/bearing/fix readout message).

Force/quick look full data block(s) to examine irack information on aircraft.

a.

b.
c.
d

o

ol

Initiate quick look message, (to force radar data from adjacent airspace to radar display).
Execute quick look message.

Extract forced radar data from fuli data block on rada: display, (results of quick look message).
Initiate display to force data block message (to force fuil data block from adjacent airspace onto
plan view display).

Execute display of forced data block message.

Extract inforination from forced full data block on radar display, (results of force dara block
message).

Determine whether aircraft may become separated by less than prescribed minima.

a.

Evaluate currentand projected mental traffic picture to determine potentiai situations of less than
standard separation.

Review the radar display for potential violation of airspace separation standards.

4a.

A

omge thop

Search target symbol, data block, geographic map data, and airspace arez on radar display for
information pertaining to potential airspace conflict.

Extract a mental traffic pictute from position symbol, target symbol, velocity vector, and track
history on radar display.

Extract altitude from full dara block.

Extract special use airspace, airspace area boundary, controlled airspace, other airspace area, and
geographic map data from radar display.

Search airspace status in status information area for altitude Iimits and activation periods.
Exrract airspace status from starus information area.

Extrace airspace status from controller note.

Synthesize traffic picture, altitude, route, weather. airspace, and time information into 2 complete
mental traffic picture with regard to violation of airspace separation standards.

Recognize potential violatior: of airspace separation standards, and potential airspace conflict.

Review the radar display for potential violation of conformance criteria.

d.

b.

Acquire target symbol, data block, and geographic map dara on radar display for information on
potential violation of altitude, speed, or lateral cenformance.

Extract altitude, altitude qualifier, and ground speed from radar display.

Acquire flight progress strip in flight strip bay for information pertaining to potential viclation
of conformance criteria.

Synthesize route, altitude, and speed information into a complete mental traffic picture with
regard to potential violation of conformance criteria.

Recognize potential violation of altitude, speed, of route conformance criteria.

Determine whether airspace separation standards may be violated.

a.

Decide by mentally projecting the waffic picrure if the potential exists for less than standard

separation between an aircraft and airspace of concern.
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10.

11.

12.

13,

1. Perform situation monitoring.

Determine whether conformance criteria may be violated.

a. Decide by projecting mentally if the potential exists for nonconformance of an aircraft.

Determine whether flow restrictions may be violated.

a. Decide by projecting mentally if the potential exists for instances of non-compliance with flow
control restrictions.

Request dispiay of route of flight.

a. Initiare request for route display message.

b.  Execute request for route display message.

c. Extractaircraft identification and plarned route of flight from the route of flight display on radar
display.

Observe progress of an aircraft on radar display.

a. Search the radar display for full data block or target symbol for aircraft progress.

Review flight strip bay for present and/or future aircraft separation.

a. Search flight progress strip in flight strip bay for information pertaining to aircraft separation.

b. Extract strip marking, reported altitude. and assigned altitude from flight progress strip.

c. Extract flight identification and aircraft type from flight progress strip.

d. Exrract route information, previous posted fix, posted fix, and next posted fix from flight progress
strip.

e. Extract time over previous posted fix and calculated time of arrival over posted fix from flight
progress skrip.

f.  Extract estimated ground speed and true airspeed from flight progress strip.

g. Extract route informatien and departure point from flight progress strip.

h. Synthesize position, route, speed, altitude, and time information into a mental picture of aircraft
separation.

i. Recognize aircraft paths warranting further close monitoring and evaluation.

Review displays/records for potential violation of flow restrictions.

a. Search the targe” symbol and data block for information pertaining to potential violation of flow
restrictions.

b. Extract alttude, ground speed, and altitude qualifier which may potentially violate flow
restrictions.

¢.  Search flight progress strip in flight strip bay for information pertaining to potential violation of

flow restrictions.

Extract assigned altitude and requested altitude from flight progress strip.

Exrtract flight identification, route information (including destination), previous posted fix, rime

over previous posted fix, and posted fix from flight progress stip.

Extract next posted fix, expected departure clearance time, and remarks from flight progress strip.

Extract calculated time of arrival over posted {ix from flight progress strip.

ge

Extract estimated ground speed and true airspeed from flight progress strip.

hat

Search traffic management record for traffic management constraints.
j-  Extracr sector metering list from inbound list on list display.



I. Perform situation monitoring.

15.

k.

L

Synthesize the mental traffic picture, altitude, route, and traffic management restrictions into a
complete mental traffic picture with regard to flow violations.

Recognize potential violation of flow restrictions.

Observe track velocity to project aircraft movement.

a.
b.

C.

Initiate selecrion of velocity vector length switch for desired setting on radar display.
Dretect velocity vector in full dara block for aircraft on radar display.
Extract track velocity information on aircraft from veiocity vector.

B. Analyze initial requests for clearance.

(9]

Search flight strip bay for inactive flight plan on clearance request.

a.

b.

Search flight strip bay for flight progress strip of an inactive flight plan.
Extract flight plan data on flight progress strip,

Request flight plan readout (FR).

a.
b.

C.

Initiare flight plan readout request message for route information on an aircraft.

Execute flight plan readout request message.

Detect appearance of flight plan readout on computer readout device or flight progress surip from
flight strip printer.

Extract full route information from flighr plan readeout of requested message or flight progress
strip.

Request pilot to file/refile flight plan.

4a.

Transmit air-to-ground er via FSS, and inform pilot to file or refile flight pian.

C. Process departure/en route time information.

Enter departure/en route time message.

a.

Initiate departure message, manually enter departure time into flight dara base.

Execute departure message.

Detect time over previous posted fix in appropriate flight progress strip (deparrure strip is result
of departure message).

Detect actual departure time in the appropriate flight progress strip (en route strip is a result of
departure message}.

Initiate enrtrance of progress report message for en route time.

Exccute progress report message.

Detect appropriate change in time over previous posted fix, calcvlated time of arrival over posted
fix, and next posted fix in the aircraft’s flight progress strip.

Initiate track manually.

a.
b.
c.

d.

<.

Detect full data block, limited data block, or primary target on radar display.

Initiate track message.

Execute initiation of track message.

Detect target symbol. position symbol, aircraft identification and full dats block on radar display.
Initiate coast rrack message.



proa

[

1. Perform situation monitoring.

Execute coast track message.

Detect posttion svmbol (coast), and full data block on radar display.
Initiate departure message.

Execure departure message.

Detect full data block on radar display.

Observe auromatic track szarr.

a.

b.

Scan radar display for automaric track start.
Detect full dara block and 1arget symbol: correia,=d with arget.

Receive departure/en route time notice.

a.

Receive ground-to-ground communications; notice of aircraft depariure or en route time from
other controller or FSS.

Transmit air-to-ground; notice of departure or en route time from pilor.

Detect message waiting lamp and associated chime on computer readour device.

Extract deparzure notice on computer readout device or from flight progress strip.

D. Process request for flight following.

Evaluate condizions for providing flight following.

a.

Search rarget svmbol and data block on radar display for information pertaining to workload and
capability to provide flight following.

Perceive mental traffic picture from target symbol, position symbol, velocity vector, and rack
history on radar display.

Exrract aircraft identification and ground speed from fuil dara block on radar display.

Extracr altitude from full data block on radar display.

Search flight progress strip in flight sirip bav for information perraining o workioad and
capability 1o provide fligh: following.

Extract assigned altitude, route information, and aircraft type from flight progress strip.
Extract flight idenufication, estimated ground speed. and true airspeed from flight progress strip.
Extract previcus posted fix, next posted fix, time over pravious posted 5x, calculated time of arrival
over posted fix from flight progress strip.

Extract posted fix from flight progress strip.

Synthesize traffic picture, altitude, speed. route, aircraft special conditions, and weather informa-
tion into a complete mental traffie picture of current and exvected woridoad.

Estimate the impact of providing flight following service on current and predicied workload.
Decide on the feasibility of providing flight following service.

Inform the pilot of alternate instruciions necessary tor flight following service.

a.

Transmit air-to-ground; advise pilot of alternate instructions to enhance conditions for flight
following.

Receive request for dight following.

a.

b.

Receive grourd-to-ground communications {request from another controller or FSS for flight
following service}.
Transmit air-to-ground {pilot request for flight following service).



I Perform situation monitoring.

4. Deny the flight following request.
a. Initiate ground-te-ground communications {deny the flight following requested by another
conirolier or FSS).
5. Transmit air-to-ground (advise pilor unable for requested flight following service).

E. Housekeeping.

1. Offset a data block.
2. Initiate repositioning of data block offser message to reposition dara block.
b. Execute repositioning of data black offset message.
c.  Detect repositioned dara block on the radar display (result of data block offser message).

2. Delete (remove) flight plan and track from local host system (RX).
a. Inittate ARTS-III NAS cancellation message 10 delete flight plan and associated track from the
local host system.
b. Execute ARTS-IH NAS cancellation message.
¢.  Derect deletion of track on radar displav.

3. Restore data block 1o radar display.
a. Initiate request for data block message for display on radar display.
b. Execute request for data block message.
c. Initiaze display of forced data block.
d. Execure display of forced dama block.
e. Detect appearance of datz block on radar display.

4.  Chbuain flight pregress stzip.
a. Remove flight progress strip from flight strip printe.
b. Insert flight progress strip into strip holder.
c.  Extractfsort information from new flight progress surip.
d. Decide on appropriarte sort location in selected flight strip bay.
. Insert new flight progress sirip and flight strip hoider in appropriate flight strip bay location.

5. Resequence flight progress strip manually.
a. Remove selected flight progress strip from present location in fight strip bay.
b. Inser: flight progress strip at another locztion in flight strip bay.

6. Review flight progress strip to ensure all data have been forwarded to the nexz controliers facility.
a.  Assess flight progress strip entries for data transmittal to the next conuoller or facility.

7. Review flight progress strips for deadwood.
a. Assess inactive or proposed flight progress sirip appropriateness for removal from flight strip bay

{deadwood) based on current time.

8. Update/revise controller note.
a. Initiate record/update controller note on conurolier note.
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10.

1

12,

13.

14,

I Perform situation monitoring.

Suppress data block from radar dispiav.

a. {nitate drop track onfy message for removal of data dlock from radar dispiay.
b. Execute drop track only message.

¢. Inivate suppressed forced data block message.

d. Execurte suppressed forced data block message.

e. Initiate suppressed dara block message.

€. Execate suppressed deta block message.

g. Recognize removal of appropriate data block from radar display.

Record strip marking on fiight progress strip.
a. Recosa flight strip entry on the flight progress strip.

Delete flight plan and track from ATC svstemn.

2. nitiste removal of strip message to delete flight plan and associated track from entire ATC svstern.
b. Execute removal of strip message.

c. Recogaize removal of appropriate dara block from radar dispiay.

Remove flight progress strip.
a. Remove flight progress strip from che strip holder.
b. Ser aside flight progress strip in the authorized storage unit.

Delete controller note.
a. Inidare removal of paper record {controlier note).

Remove obsolete paper records or recorded data.
a. Initate removal of paper record.



II. Resolve aircraft confiicts.

A. Perform aircraft conflict resolurion.

1.

Determine validity of potential zireraft conflict notice or indication.

a.  Acquire target symbe! and data biock on ravar display for information eo validate the aircraft
conflict indication or notice.

b. Extract full data block or conflict data biock, target symbol, velocity vecior, and § ring {of the
atzrcraft involved).

c. Extuact special cordition indicator {aircraft pair in conflict), altitude, altitude qualifier, and
ground speed.

d. FExtract available range/bearing time readout.

e. Compare conflict data block with limited data block or full data block.

f.  Sear<h flight progress strip and strip marking in flight strip bay for information to validate the
aircraft conflict indication or notice.

g.  Exrract flight identification, aircraft tvpe, and estimated ground speed from fight progress strip
of aircraft involved.

h. Extract assigned altitudc from the flight progress strip.

1. Extract true airspeed and route information, indluding departure point, from the Hight progress

strip.

Extract previous posted fix, time over previcus pasted fix, posted fix, and calculared time of arrival

over posizd fix from the flight progress strip.

i+

:. Imtegrate information evrracted from the radar display and flight srrip bay with various

non-sysiem information into a mental traific picrure of the current/projected proximity.

o
¥

Recogrize ozher factors which may impact on the validation decision.

m. Assess validity of relayed notice of potential aircraft conflict in considesation of the menral traffic
picture and other factors.

n. Assess validity of 2 conflict alert in consideration of the mentai “raffic picture 2nc other factors.

Receive notice of porenual aircraft conflics in the sector.

a. Receive ground-to-ground communications {notice of potential aircraft conflict).

Inform controller of potenuial aircraft conflict in his secior.
a. Initiate ground-to-ground communicarions {potential aircraf conflict in other sector).

Review the poten:ial conflict situation for resolution.

a.  Acguire targer symbol, full daws block. limited dara biock, conflict dace block, and aircraf.
identification on radar display regarding potential conflic:

b. Extract route display from radar displav.

¢. Extracr alritude and ground speed from full dawe block of aircraft invoived on redar display.

d. Synthesizelocation, track history, speed, direction. and ahtitude from limized datablock {position
svmbol and rarges symbol).

e.  Extracr route information, aircraft type, and remarks from fight progress surip.

f.  Excract precipitation from radar display {when weather may be a factor ro consider).
g. Initiate range bearing readout, range bearing/Ax reedout, or fixfiime readout message.
h >

. Execute range/bearing readour, range’bearing/fix readout. or fix/time rezdour message.



. Resolve aircraf? conficts.

i.  Extract range/bearing readout, range/bearing/fix readout, or fix/time readout on ccmpurer
readour device,

j- Integrate the traffic picture with altitude and speed information inte 2 compiete mental traffic
picture with regard to the separation of the two aircraft potentially in conflict.

k. Evaluarte the need 1o resclve potenual aircrait conflict.

etermine appropriate action to resolve aircraft conflict situation.
2. Extractaircraft routes. altitudes, and speeds from the flight progress strip. route of flight display,
conflict alert list, full daia block. or conflict data block.
b.  Extract aircraft identification to determine priority handling from full dara block.
¢.  Extract aircrafr rype from flight progress serip.
d. Decide upon action needed to resolve aircraft conflict situation considering mental traffic picrure,
weather. aircraft performance, special conditions, and viable resolution options.

Percerve potential aircrafr conflict situation.

2. Acquire target symbol, full data block, or limited data block on radar display for potential
violations of aircraft separation standards.

b. Extract aircraft identification, track history, and altitude from full data block or limited data
block.

¢ Search flight progress strip in che fligh: strip bay for information indicating 2 condition evolving
into less than standard separation between aircraft.

d. Extract assigned aititude, requested aldirude, route information {departure point), and flight
identification from flight progress strip.

€. Exrract route informarion, estimated ground speed, true airspeed, remarks, and aircraft type from
flight progress strip.

f.  Extracr strip marking from flight progress strip.

g Extract previous posted fix, posted fix, and next posted fix from flight progress strip.

h. ELxtract ume over previous posted fix and calculated time of arrival over posted fix from flight
progress strip.

i Synthesize waffic picture with altitude, speed, and route information into 2 complere mental
traffic picture {(with regard to potential aircraft conflict situations).

j- Recognize potential aircrafy conflict siruation.

Receive pilot notice of traffic in sight.
a. Transmit air-to-ground {pilot reports traffic in sight).

Formulare safety alert content.

a. Synthesize traffic picture, weather information, altitnde, route of flighs, geographic map dasa, and
capabilities of pilot, o create an ovi-rall mental picture of an unsafe condition.

b. Decide to issue a safety alerr based on information available.

¢. Formulate contents of safety alert (information which is of critical nature to assist the pilot in

safely conducting the flight}.

Issue safety alert in regard to wraffic proximiry.
a. Transmit air~to-ground (safety alert).
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II. Resolve aircraft conflicts.

10.

Il

i2.

13.

14.

15.

16.

Detect aircraft maneuver in response to safety alert.

a.  Search full daza block, limited dzwa block, and track history on radar display for information
pertaining to aircraft maneuvering in response 10 safery alert.

b. Detect changes in lateral movement of the target symbol, track history, and full data block on
radar display.

c. Detect 2 change of alritude in full data block.

d. Compare movement change to contents of safery alert.

Inform pilotr when clear of traffic.
a. Transmit air-to-ground {notice to piict when aircraft is clear of traffic).

Formulate advisery content.

a. Svnthesize a wraffic picture, weather information. altitude. route of flight. geographic map daza,
and an overall mental picture of the unsafe condition.
Decide to issue advisory service based on the information availabie.

c. Formulate contents of advisory service {device and information to assist pilot in safe conduct of

flight).

Issue a traffic advisory in regard to traffic proximity.
a. Transmit air-to-ground (notice 1o pilot when aircraft is clear of traffic).

Detect aircraft maneuver in response to advisory,

a. Search fuli data block, limited data block and track history on radar display for information
pertaining to aircraft maneuvering in response to advisory.

b. Detect changes in lateral movement of the target svmbol, track history, and full data block on
radar display.

c. Detect a change in altitude and altitude qualifier in full dawa block.

d. Compare movement change to contents of advisory.

Forward norice of aircraft conflict 1o supervisor.
a. Initiate ground-to-ground communicatdons {aircraft conflict).

Deetect aircraft conflict/Mode C intruder (MC1) alers indication.

a. Search the radar display for presence of a conflict alerr indication.

b. Detect conflict data block or conflict alerc list on radar display.

c. Detect special condition indicator (aircraft pair in conflict) in full data block on radar display.

B. Perform minimum safe altitude processing.

Detect MSAW indication or alarm.
a. Scan full dara block on radar display for presence of MSAW alerts.

b. Detect special condition indicator (E-MSAW alert) in full dara block.

¢. Detect E-MSAW penetration alert on radar display.

d. Extract E-MSAW penetration alert from full data block on radar display.

e. Detect E-MSAW alert (data block attention indicator, projected alert vector, and vector aldrude

alert) in full data block,
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1L Resolve aircraft conflicts.

2. Receive notice of a potential low akitude situation/MSAW in sector.

a.

Receive ground-to-ground commurnications (notice of potenda! low altitude situation or

MSAW).

3. Inform controller of potential low altitude situation/MSAW in his sector.

a.

Receive ground-to-ground communications; potential low altimde situation or MSAW in sector.

4.  Percetve potential low altitude situation.

a.

6opo o

[na

3

Acquire target symbol, full dawa block, and geographic map data on radar display for potential low
alucude sitvation.

Extract aircraft iaengfication, altrude or altitude qualifier from full dara block.

Detecr coast track and free track in full dara block (loss of radar coverage due to altitude).
Extract obstruction, route, other map features, or overhead map from radar display.

Search flight progress strip in flight strip bay for information indicating conditions developing
into a low altitude situadion.

Extract flight identification, assigned altitude, and requested altitude from the flight progress
strip.

Extract route information, estimated ground speed, crue airspeed, and remarks (celestial
ravigation) from the flight progress strip.

Extract previous posted fix, posted fix, calculated time of arrival over posted fix, and time over
previous posted fix from the flight progress strip.

Integrate traffic picture, altitude, route, and obstructionfterrain information into 2 complete
mental traffic picture (with regard to potential low aliitude situation).

Recognize potential low altitude situation.

5. Determine validity of MSAW/altitude notice or MSAW indication.

a.

b.

Search target symbol, E-MSAW alert, full data block (of aireraft involved), and geographic map
data on radar display for information to validate the MSAW.

Extract locarion of aircraft involved in MSAW or aldtude situation from targer symbol and full
data block on radar display.

Extracr aircraft identification and altitude from full data block.

Extract obstruction, minimum vector altitude, route, and other features from radar display or
overnead map.

Search flight progress strip in flight strip bay for informartion pertaining to the validity of the
MSAW.

Extrace flight identification and assigned altitude from flight progress strip (of the aircraft
involved).

Extract route informartion, estimated ground speed, and true airspeed from flight progress strip
{of the aircraft involved).

Extract previous posted fix, time over previous posted fix, posted fix, and calculated time of arrival
over posted fix from flight progress strip {of the aircraft involved).

Synthesize the extracted information with various non-system information into a mental picture
with regard to the current/projected proximity of the aircraft to obstructionsfzerzain. A
Assess the validity of the MSAW in consideration of the mental traffic picture and other factors
such as known pilot intentions.
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Il Resvlve aircrafi conflicts.

k.

Assess the validiry of the relaved notice of a potential low aluirede sttuation in consideration of
the mental raffic picture and other factors.

6. Determine appropriate action to resolve a low altitude/AMSAW situation.

a.

D.

o

A

Extract aircraft routes and altitudes from the flight progress strip, radar display, and pilot reports.
Extract full data block akitude. route of flight displav. and geographic map dara from radar
displav.

Extract minimum vector altitude and obstruction from the overhead map.

Decide on the actior needed to resolve E-MSAW or low airitude situation considering the mental
traffic picture and available options.

7. Observe radar display for fixed obstructions/ terrain thar may interfere with aircraft flight.

a.

1

Acquire target symbol. data block, and geographic map data on radar display for porential
violation of aircraft separation standards.

Extract aircraft identification. altitnde, and the altitude qualifier (VFR or OTTD)} from full data
block.

Extract obstruction {and other map features) in geegraphic map data from radar display for
comparison to the traffic piciure.

Search flight progress strip in flight strip bay for information pertinent to aircraft/obstruction
separation.

Extract aircraft identification, assigned altirude, requested altizude, remarks, and aircraft type
from flight pregress strip.

Extract route information, estimared ground speed, and true airspeed from flight progress strip
(for comparison 1o geographic map daza).

Extract previous posted fix, calculated time of arrival over posted fix, and next posted fix from
flight progress strip.

Svnthesize mental traffic picture. altitude. route. and obstructionfterrain information into a
complete mental traffic picture with regard to aircraft obstruction/terrain clearance.

Recognize potential aircraft-to-obstruction/ terrain separation violation.

8.  [Issue safety alert in regard to low altitude situarion.

a.

Transmit air-to-ground {safety alerr in regard ro minimum en route/obsrruction clearance
altirude).

9.  Forward notce of valid MSAYW or flight assist to supervisor.
= P

a.

Initiete ground-to-ground communications {MSAW or flight assist).

C. Perform airspace conflict processing.

1. Perceive potential airspace conflict siruation.

=

Acquire target symbol, full data biock, and geographic map data on radar display for porential
violations of airspace separation: standards.

Extract aircraft identification. aliitude, and altitude qualifier from full daa block.

Extract airspace area {airspace informartion} from radar display for comparison 1o the waffic
situation.

Search status information area for information on airspace status.
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. Resolve aireraft confiicts.

e. Extract airspace status (airspace ID, controlling agency, activation periods, and altitude limits)
from status information area.

£, Search flight progress strip in flight strip bay for informarion perraining to a possible violation of
airspace separation standards.

g Extract flight identification, assigned altitude, and requested aititude from flight progress strip.

h. Extract route informartiots, posted fix. nexr posted fix, and calculated time of arrival over posted
fix from flight progress strip.

i.  Extract route information (departure point), estimated ground speed, true airspeed, and remarks
from flight progress strip.

j.  Synthesize waffic picture, alutude, route, weather, aircraft special condition, and airspace
information inte complete picture regarding violation of airspace separation standards.

k. Recognize potential aircraft to airspace conflict.

Determine appropriate action to resolve airspace conflict situation.

a. Extract aircrafl route from flight progress strip and soute on radar displayv.

b. Extractassigned altitude, requested altitude, aircraft type, and remarks from flight progress strip.

¢.  Exrrace special condition indicator from full dara block.

d. Decide on action needed to resolve zircraft 10 airspace conflict situation considering 2 mental
traffic picture and available conflict resolution options.

Forward notice of potential/actual airspace conflict to supervisor.
a. Inidate ground-to-ground communications {airspace conflict notice.

Issue advisory in regard to special use airspace proximity.
a. Transmit air-to-ground {advisory 1o pilor regarding proximity to restricted airspace).

Request release of special use airspace.
a. Inidate ground-to-ground communications {request for release of special use airspace}.

Receive denial of use of spectal use airspace.
2. Receive ground-to-ground communications (denial of use of specia} use airspace).

Receive approval for use of special use airspace.
a. Receive ground-to-ground communizations {approval of use of special use airspace).

Determine validity of airspace corflict norice.

a. Acguire position symbol, data block. and airspace area on radar display for potentiai violations
of airspace.

b. Extract the airspace area of concen from radar display or overhead map.

¢. Search status information area for airspace status on airspace.

d. Cross-reference stationary data block representing airspace area.

e. Acquire flight pregress strip on radar display for information pertaining 1o the validity of the
airspace conflict notice.

f.  Extractaircraft idensification, route, altitude, and altitude qualifier from radar display and flight
progress sIip.



fl. Resolve aireraft conflicts.

10.

g. Synthesize acquired information into a mental picture with regard to the current/projected
proximity of the aircraft to special use airspace and any known pilot intentions.

h.  Assess the validity of the airspace conflict notice in consideration of the mental traffic picture and
known pilot intentions.

Inform controller of potential airspace conflict in his sector.
a. Initare ground-to-ground communications (notice of potentiai airspace conflict in other secror).

Receive notice of potential airspace conflic: in sector.
a. Receive ground-to-ground communications (notice of potenrial aircraft-airspace conflict affect-
ing this sector).

D. Suppress/restore alerts.

1.

Suppress conflict alert for paired aircraft.

a. Inidate suppressed conflict alert pair message.

b. Execute suppressed conflict alert pair message.

¢.  Detect system acceptance of the suppressed conflict alert pair message in CA status display on
radar display.

Suppress conflict alert for group suppression.

a. Iniriate group suppression message for suppression of conflict alert for a group of aircraft or
airspace or altitude range.

3. Execute group suppression message.

¢.  Detectsystem acceprance of group suppression message in a group suppression list on list display
of radar display.

Suppress MSAW function for an aircraft.

a. Initiate suppression of indefinite/specific E-MSAW alert message.

b. Execute suppression of indefinite/specific E-MSAW zlert message.

c¢. Initate deletion of E-MSAW VFR processing.

d. Execute deletion of E-MSAW VFR processing.

e. Detect system acceprance of suppressed indefinite/specific E-MSAW alert message in E-MSAW
alert status display in full dara block.

f. Detect system acceprance of suppressed indefinite/specific E-MSAW alert message in full daza
block on radar display.

g. Detect absence of projected alert vectors.

Determine validity/appropriateness of display of an alerz.
a. Acquire target symbol, data block, and geographic mep data on radar display for potential
violation of aircraft separation standards.

SJ.,

Extract aircraft identification, altitude qualifier, altitude, and ground speed from fuli data block
on radar display.

c. Search flight progress strip in flight strip bay for information perraining to unsafe condition
advisory.
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II.  Resslve aircraft conflicts.

Extract flight idenrification, computer identification, and aircraft type from flight progress strip
in the flight sirip bay.

Extract assigned altitude, estimated ground speed from flight progress strip in the flight strip bay.
Extract route information and remarks from flight progress strip.

Extract previous posted fix, posted fix, and next posted fix from flight progress strip in the flight
strip bay.

Search radar display when aircraft is deviating from hazardous weather.

Extracr precipitation {(geographic weather areas from ATC radar) from radar display.

Search weather sequence on computer readour device for hazardous weather information.
Extract weather sequence from computer readour device.

Search meteorological data record for hazardous weather affecting traffic.

Extract hazardous weather from center weather advisory report.

Extract PIREP and aviation weather forecast from meteorological data record.

Synthesize a mental traffic picture, altitude, route, speed, weather, and pilot capabilities into a
complete mental traffic picture,

Decide if alert display is inappropriate in consideration of the mental traffic picture for an
anticipated siruation.

Restore specific alert function to normal.

e oLe oR

a

Initiate request for conflict alert pair message to restore to normal the conflict alert functionality.
Execute request for conflict alert pair message to restore alert functionality.

Detect system acceptance of restored conflict alert message in CA status display on radar display.
Detecr FDB special condition indicator {blinking full data block) on :adar display.

Initiate group suppression message to restore normal functioning of conflict alert functionality.
Execute group suppression message (deletion of aircraft or group from group suppression).
Detect system acceptance of group suppression message in group suppression: list on list display
of radar display.

Detect system acceptance of group suppression message via FDB special condition indicator
(flashing fuil data block) on radar display.

Initiate restoration of indefinite/specific E-MSAW alert message.

Execute restoration of indefinite/specific E-MSAW alert message.

Dertect system acceprance of restored E-MSAW alert message in E-MSAW alert status display on
radar display.

Detect presence of E-MSAW penetration vector on radar display for pertinent aircraft.
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ill. Manage air traffic sequences.

A. Respond to traffic management constraints/flow conflicts.

1. Evaluate traffic management constraints for effect on traffic flow.

.

Acquire target symbol, dara block, and geographic map data on radar display for information
pertaining to traffic management restrictions.

Extract aircraft identification, ground speed, altitude, and altitude qualifier {from full data block.
Search flight progress strip in flight strip bay for information pertaining to a potential violation
of flow restrictions.

Extract flight identification, aircraft rype, computer identification, and strip marking {clearance
limit/holding instructions) from flight progress strip.

Ex:ract assigned altitude or requested altitude from flight progress strip.

Extract roure information, posted fix, next posted fix, and remarks from flight progress strip.
Extract route information (destination, departure point), true airspeed, and estimated ground
speed from the flight progress strip.

Extract calculated time of arrival over previous fix and calculated time of arrival over posted fix
from the flight progress strip.

Search traffic management record for traffic management constraints.

Extract traffic management constraints (speed, altitude, spacing, etc.) from traffic management
record.

Search sector metering list on inbound list for metering information.

Extract fix and metering constraints from secror metering list on inbound list.

Synthesize mental traffic picture, route, altitude, speed, and traffic management into a complete
menta] traffic picture with regard 1o the impact of the restrictions.

Evaluate traffic management and metering information for the effect on traffic flow.

2. Review options to bring aircraft into conformance with traffic management restrictions.

a.

Acquire target symbol, data block, and geographic map data on radar display to reestablish aircraft
within traffic management conformance.

Extract aircraft identification (to determine priority handling and conformance requirement)
from full daza block.

Extract altitude and altitude qualifier from the appropriate full data block.

Search flight progress strip in flight strip bay for information to help decide how tc bring
individual aircraft into conformance with flow pzrameters.

Extract assigned altitude from appropriate flight progress strip.

Extract route information, expect further clearance time, and remarks from appropriate flight
progress strip.

Synthesize extracted information with a mental traffic flow picture in order to decide the most
appropriate action to bring an aircraft into conformance with flow paramerers.

Evaluate the appropriateness of vectering/rerouting to bring aircraft into conformance with flow
parameters,

Evaluate the appropriateness of changing zltitude to bring aircraft into conformance with flow
parameters.

Evaluate the appropriateness of changing speed to bring aircraft into cenformance with flow
parameters.
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10.

ii.

IIl. Manage air traffic sequences.

k. Evaluate the appropriateness of holding aircraft to bring aircraft into conformance with flow
parameters.

Choose option to bring aircraft into conformance with traffic management restrictions.

a. Decide to vector/reroute aircraft to bring aircraft into conformance with flow parameters.

b. Decide to change altitude of aircraft to bring zircraft into conformance with flow parameters.
¢. Decide to change speed of aircraft to bring aircraft into conformance with flow parameters.

d. Decide to hold aircraft to bring aircraft into conformance with flow parameters.

b

Negotiate traffic management action with pilot.
a. Transmit air-to-ground (option e.g., vectoring/reroute, speed adjustment, altitude adjustment,
and holding to conform to traffic management restrictions).

Receive traffic management restriction.

a. Receive ground-to-ground communications (traffic management restrictions).
b. Receive G.I. message (traffic management restrictions).

¢. Detect appearance of a traffic management record.

Discuss discontinuance of traffic management restriction/traffic to reroute with others.

a. Initiate ground-to-ground communications (discuss whether flow parameters are necessary based
on current or expected traffic condidons).

b. Receive ground-to-ground communications (discuss whether flow restrictions are necessary
based upon current or expected traffic conditions).

Receive metering data.
a. Receive ground-to-ground communications.

b. Receive G.I. message {metering data).

Receive supervisor briefing on what traffic conditions te expect.

a. Receive ground-to-ground communications (amount of traffic, upper winds, weather, and
special events during specific shift or time period).

b. Synthesize information relating to expected traffic conditions.

Request metering list.

a. Initiate selection of inbound list message (display filter key) for display of inbound list and sector
metering list.

b. Detect appearance of inbound list and sector metering list on radar display.

c. Extract sector metering list information.

Receive notice to hold/reroute traffic clear of contingency.
2. Receive ground-to-ground communications (notice from supervisor or others to hold or rercute

traffic).

Receive notice to implement traffic management restrictions.
a. Receive ground-to-ground communications (notice of implemented traffic management restric-
tion).
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I Manage air traffic sequernces,

B.

12.

13.

14.

15.

16.

b. Receive 1. message (notice of implemented traffic management restriction be imposed).
c. Receive communications from supervisor or others.

Request traffic management restriction.
a. Initiate via land line or from supervisor communications (request traffic management gestric-
tion).

Request exception to traffic management restriction.

a. Initiate via land fine or from supervisor communications (request exception to traffic manage-
ment restriction),

Review traffic demands and traffic management restrictions with others.

1. Receive ground-to-ground communications {review traffic condizions and traffic management
parameters).

b. Initiate ground-to-ground communications {review traffic conditions and traffic management
parameters}.

c. Cross-reference radar display, flight strip bay, traffic management record, and list display for
tra'fic information.

Receive approval of request for exception to flow restriction.
a. Receive via land line or from supervisor commurications (approval for exception to traffic
management paraineter).

Receive dential of request for exception to flow restriction.
a. Receive via land line or from supervisor communications (denial of exception to traffic
management parameter).

Process deviations.

1.

Perceive an aititude or route deviation.

2. Acquire target symbol. data block, and geographic map data on radar display for potental
violation of altitude/lateral/speed conformance.

Extract aircraft identification and ground speed from full data block.

Extracr altitude, free track, coast track and altitude qualifier from full datz block.

Extract route, fix, and airspace area from radar display.

Search flight progress strip in flight strip bay for information pertaining to potential violation of
altitude, speed, or route conformance criteria.

Extract requested altitude and assigned altitude from flight progress strip in the flight strip bay.

a0 o

g Extract flightID, route information, posted fix, next posted fix, and remarks from flight progress
strip in the flight strip bay.

h. Extractairspeed, altitude, and other flight plan information from response message on computer
readout device.

i. Synthesize route. altitude, speed, time, and aircraft data information inte a mental traffic picture
with regard to potential violation of altitude, speed, or route conformance criteria.

j- Reccgnize a potential violation of altitude, speed, or route conformance criteria.
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IIl. Manage air traffic sequences.

2. Observe zircraft resuming conformance to clearance.

a.

Detect target symbeol, position symbeol, and data block on radar display to monitoraircraft’s return
to previously cleared course.

Extract relative location and movemens of aircrafi in question from position symbol (flat or free}
target symbol, and track history on radar display.

Extract aircraft identification, alitude, and ground speed from full data block (of aircraft in
question) on radar display.

Extract fix, airway, and route segment irom geographic map data.

Compare target positon/movement with geographic map data.

Recognize aircraft responding to clearance or resuming conformance with clearance.

3. Determine mancuver to establish/restore flighr plan conformance,

a.

b.

Integrate a mental traffic picture with full data block, warger symbol, position symbol. and flight
progress strip to determine type of maneuver necessary to correct deviation.

Formulate clearance and appropriate instructions to place an aiscraft within conformance limits
of previously issued clearance.

4. Detect lateral/altitude nonconformance indication.

4.

Search target symbol, data block, position symbol, aititude, altitude qualifier (conformance!
nonconformance indicaton) and radar display for aircraft clearance deviation.

Detect free track and coast track symbol on radar display.

Detect altitude qualifier {conformance/ nonconformance indication) in full data block on radar
display.

5.  Evaluate flight data to determine future course of action.

a.

b.
-C.

d.

Search flight progress strip in flight strip bay for information pertaining te¢ nonconformance
situation.

Extract flight identification and route information from flight progress strip in flight strip bay.
Exwract assigned altitude from flight progress strip in tlight strip bay.

Extract departure/arrival position time.

Extracr airspeed, altitude, route, and time from response message on computer readour device.
Integrate extracted route and altitude informarion with enhanced mental picture.

Decide on action needed 1o resolve nonconformance sitwation.

6. Evaluate lateral nonconformance indicatica for action needed.

Search target symbol, data block, position symbol (flat or free} and geographic map data on radar
display for nonconformance situation.

Extract route, fix, and airspace area from radar display.

Exiract position of aircraft in nonconformance situation from full data biock, track symbol,
velocity vector, track history, and position symbol on radar display.

Extract aircraft identification from full daca block {of aircraft involved).

Search flight progress strip for flight data.

Extract route information and next posted fix from flight progress strip. .
Extractaircrafttype, remarks, estimated ground speed and true airspeed from fight progress strip.
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Il Manage air traffic sequences.

10.

12.

14.

h. Synthesize extracied position, route, and geographic map daa into a mental picture of the
nonconformance situarion.

I.  Assess available courses of reconformance action.

Evaluate altitude nonconformance indication for action needed.

a.  Search full datz block of aircraft with altitude qualifier (nonconformance indication) on radar
display.

b. Extract altitude {Mode C, reported, or assigned) from full data block.

c. Extract aircraft type, special equipment, requested aititude, remarks, and strip marking from
flight progress strip.

d. FEvaluaie available courses of reconformance action.

Evaluate unreasonable Mode C indication for action needed.

a. Synthesize the acquired information into a mensal picture with regard to the altitude qualifier
Mode C unreasonableness indication.

b. Decide upon the proper course of action.

Dertect unreasonable Mode C indication.

a. Search full data block on radar display for unreasonable Mode C indications.

b. Detect altwude qualifier indicating Mode C variance exceeding conformance limits or loss of
Mode C.

¢.  Extract altitude qualifier showing Mode C variance exceeding conformance limiss.

Verify altimeter setting.
a. Transmit air-to-ground {verify altimeter setting).

Inform pilot to reset altimeterfstop Mode C squawk.
a. Transmit air-to-ground (inform piiot to reset altimeter or to cease Mode C squawk}.

Request printing of flight progress strip(s) on flight plan.

a. Initiate FR message to observe one or more flight plans.
b. Execute strip request message.

¢.  Detect receipt of flight progress strip.

Receive controller notice of aircraft flight plan deviation.
a. Receive communications {notice of aircrafr deviation Trom deared route or 2ltirude).

Inform concroller/supervisor of aircraft flight plan deviation.
2. Initate communications {informing supervisor or other controller of aircraft deviation from
cleared route or alogrude).

C. Respond to special use airspace events.

i.

inform others of airspace status change.
a. Transmit G.I. message {notice to ancther controiler or supervisor of the swatus of airspace

restriction).
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IIl. Manage air traffic sequences.

b. Initiate ground-to-ground communications {notice to another controller or supervisor of the
status of airspace restriction).
¢. Transmit air-to-ground (advising pilot of the status of restricted airspace).

Observe record of airspace status change.

a. Acquire 2irspace starus from status information area for altitude in use, use times, and controlling
agency.

b. Compare new airspace restriction information with previous data.

¢.  Recognize the difference between extracted data and previous airspace restriction data.

Receive notice of airspace starus change.

a. Receive G.1. message (notice of airspace restriction/release).

b. Receive ground-to-ground communications (notice of airspace restriction/release).
c. Transmit air-to-ground (notice of airspace restriction/release from pilor).

Determine restrictions toc users necessary within released atrspace.

a. Integrate ail available data into 2 mental traffic picture to project the effect of restrictions on ail
users.

b. Decide on necessary restrictions o be applied for users of released airspace.

Inform others on conditions of release of special use airspace.

a. Initate ground-to-ground communications (conditions on special use airspace release).
b. Transmit G.L message (conditions on special use airspace release).

¢. Transmit air-to-ground {conditions on special use airspace rejease).

Receive request for use of special usc airspace.

a. Receive ground-to-ground commurications {request from other conuoller or supervisor for use
of special use airspace).

b. ‘Transmit air-to-greund (request from pilor for use of special use airspace).

Establisk arrival sequences.

1.

Determine descent dme or point.
a. Acquire target symbol and data block on radar display for informartion applicable to establishing
arrival patterns.

b. Extract aircraft identification, alttude, and ground speed from full daw block.

c.  Search meteorological data record for information applicable to establishing arrival patterns.

d. Exuract center weather report, PIREF, and aviation weather forecast from meteorological data
record for turbulence and icing reporis.

¢. Search flight progress sirip for information applicable to establishing arrival ~atterns.

f.  Extract aircraft type, route informazion, and remarks from flight progress stoip.

g- Search inbeund list and sector metering list for metering information.

h. Extract metering information fom sector metering list on inbound list.

boh ¢
-

Search wraffic management record for traffic management constraints.

—td

. Eexwrect traffic management information from traffic management record.
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Il Manage air traffic sequence..

k.

L

Synthesize alritude, roure, speed, flow restrictions. aircraft capabilides, plot request and control
workioad into 2 complete mental picture for eswablishing arrival patterns.
Decide descent time or point tor each aircraft.

Project traffic sequence to establish/modify 2pproach fliow to zirport or sector.

Acqutre target symbol and full dara block on radar display for information pertaining to airerafy
landing in or near this secror.

Search flight progress strip in flight strip bay (for aircraft landing in or near this sectos).
Exzract flight identification, route information {destination) from flight progress strip in fight
strip bay.

Extract atrspace status from status information area.

Recognize aircraft landing in this sector based on route infermation {destination} on the flighs
progress sirip.

Extract remarks (estimated titne of arrival), posied Az, and calculated time of arrival over posted
fix from flight progress strip of aircraft landing in this sector

Synthesize extracted destination information and pilot request/intentions picture of arrival flow
of aircraft in or near the sector.

Integrate zirport acceptance route with arrival How.

Project 2ir wraffic sequence arriving at airport.

itbserve sector meterine lgr for metering requirements.
3 8

Search inbound list and sector merering list on radar display for metering information.
Extract metering information from sector metering list.

Synthesize extracred information into mental picture of mewsing requirements.

Transiate metering requirements into delay factor andfor control methods neede 1 for aircraft o
arrive over meter fix at desired raze.

Project mentally the range/bearing berween aircrafr.

2.

Acquire rarget symbol and full data block on radar display for informacion pertaining to a mental
projection of range/bearing between aircrafi.

Perceive roure display of aircraft of concern for proximizy of aircraft along the route of flight.
Extract ground speed from full data block for use in mental projection of range/bearing berween
aircraft.

Search flight suip bay for information on flight progress strip regarding route of Hight
information.

Extract aircraft type, route from flight progress surip for use in mental projection of aircrafr.
Exurapolate the range and bearing berween aircraft from the extracred informasion.

Project mentally the arrival flow for aircraft landing in or near this sector.

Acquire target symbel and data block on radar display for information pertaining to aircraft
landing in or near this sector.

Extract altitude and ground speed from full dara block.

Search flight progress strip in fight strip bay {for aircraft landing in or near this sector).
Extract reure information {destination), remarks (to determine aircraft priority}, posted fix, and
czlculated time of arrival over posted fix from flight progress surip.
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10.

11.

IIi, Manage air traffic sequences.

e. Extract aircraft type and flight identification (1o estabiish priority handling) from flight progress
STrip.

£ Recognize aircraft ianding in er near this sector.

g. Synrthesize extracted destination/rraffic information into a mental picture of arrival flow of
aircraft in or near the sector.

Issue current arrival information.

m

Cross-reference airport/runway status in status information area.
Cross-reference terminal forecast and PIREP in metecrological data record.
Cross-reference altimeter setting readout in computer readout device.

S

Transmit air-to-ground {issue arrival information).

Observe radar target/data block of arrival aircraft.

2. Scan target symbol and full data block on radar display {for arriving aircraft).
b. Detect primary target and secondary target in full data block of arrival aircrafc.
c. Perceive aircraft position/location in reference to other traffic.

Determine approach sequence.
2. Compare approach aircraft tvpes and flight characteristics in relation to available runways.
b. Decide approach aircraft sequence and spacing in regard to altitude requirements.

Record necessary flight plan data.
a. Record necessary flight plan data on strip or paper record.

Forward arrival sequence to tower controller.
a. Initiare ground-to-ground commuaications (inform of arrival sequence).

Request that aircraft be reroused.
a. Initiare ground-to-ground communications {request aircraft be rerouted).

E. Manage departure Bows.

1.

Project wraffic sequence 1o establish/modify departure flow.

a.  Search airport/runway status in status information area for data pertaining to aircraft departures.

b. Extract runway cenfiguration and appropriate departure route from airport/runway status.

c.  Search departute list in list display for information pertaining to departure volume.

d. Extractairport fix sublist header, aircraft identification, and assigned altitude from deparrure list.

e. Search dara block on radar display for information affecting aircraft deparrures in this sector.

f.  Detece full data biock, velocity vector, and track history en radar display.

g- Recognize aircraft departing in or through this sector based on zircraft identification in full data
block and comparison with aircraft identification on departure list.

. Perceive location of full daa block associated with aircraft departing in or through this sector.
Search flight progress strip in the flight strip bay {for aircraft departing in or through this secror).
Extract flight identification, proposed departure time or route information {departure point,

4

kb W

destination) from flight progress strip in sirip bay.
k. Extract requested altitude, zircraft type, true airspeed, and remarks from flighr progress strip in

flight strip bay.
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HI. Manage air traffic sequences.

. Recognize aircraft departing in or through this sector based on route information, and proposed
departure time on flight progress strip.

m. Recegnize aircraft departing in or through this sector through matching flight identification in
the flight progress strip and aircraft identification in the departure list.

n.  Extract posted fix, calculated time of arrival over posted fix, and next posted fix from flight
progress stzip of zircraft deparung in or through this sector.

0. Search meteorological data record for pertinent weather information.

p. Cross-reference center weather report, aviation weather forecast, and PIREP from meteorological
data record.

g. Synthesize extracted informarion into a mental picture of departure flow in relation o the overall
mental traffic picture 2nd airport/runway departure rate.

r.  Preject traffic sequence to establish/mod:ify departure flow based on a mental waffic picture.

Receive notice of missed approach.
a.  Receive ground-to-ground communications {nctice of missed approach).
b. Transmit air-to-ground {pilot notice of missed approach).

Receive request for release of departure aircraft from tower.
a. Receive ground-to-ground communications {tower request for release of departure aircraft].

Forward departure release.
a. Initiate ground-to-ground communications {inform tower of departure release for aircrafy).

Monitor nen-controlled objects.

I.

Observe airspace intrusion by non-conuolled object {.g., balloon, glider).

a. Search dara block, target symbol {uncorrelated), and limited data block on redar display for
possible non-controlled object.

b. Detect target symbol not associated with the limited data block (non-controlied object).

Observe (monitor} a non-controlled objec:.

2. Initiate tracking message to start 2 track/flight follow non-controlled abject.

b. Execure initiation of tracking message.

c. Derect full data block and tasget symbol on radar display {untracked rarget becomes tracked data
block.).

d. Assess track movement of tracked targes.

Forward notice of airspace intrusion by 2 non-controlied object.

a.  Decide upon need 1o advise others of an airspace intrusion by a non-conrroiled object.

b. Initate ground-to-ground communications {nctice of airspace intrusion by non-controlled
object}.

¢ Transmit G.I. message (notice of airspace intrusion by non-conerolled object).

Recelve notice of airspace intrusion by non-controlled object.
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I, Manage air traffic sequences.

a. Receive ground-to-ground communications {notice of airspace intrusion by non-conurclied
object).

b. Receive G.I. message {notice of airspace intrusion by non-controlled object).

c. Transmit air-ro-ground (pilot notice of airspace intrusion by non-conrolled object).

issue advisory in regard to non-controlled object.
2. Transmit air-to-ground (advisory in regard to non-contrelled object).

Inform pilot when clear of non-controlled object.
a. Transmit air-to-ground (pilot clear of non-controlled object).

Record controlier note.
2. Record/update controller note {reminder note of temporary action or activity}.

G. Respond to temporary release of airspace requests.

i.

Suppress map associated with temporary use of airspace.
a. Ipitiate inhibition of a special area.
b. Detect suppression of an airspace area from geographic map darta on radar display.

Discuss release of airspace for temporary use.

a. Initiate ground-to-ground communications (release of airspace for temporary use).
b. Receive ground-to-ground communications (release of airspace for temporary use).
¢. Evaluate merits of equipment release.

Select map display of adapted airspace requested for use by another controlier.
a. Inidate selecticn of the special artea.
b. Derect appearance of airspace area on radar display.

Evaiuate feasibility of releasing airspace temporarily.

a.  Acquire target symbol, dara block, and geographic map data on radar display for information
peraining to temporarily releasing airspace.

b. Extracz aircraft identification, altitude, and altitude qualifier from full data block.

c. Extract airspace area from radar display.

d. Search flight progress strip in flight strip bay for information pertaining to temporary release of
airspace.

e. Extract flight identification and assigned altitude from flight progress strip.

f.  Extract route information, calculated time of arrival over posted fix, and remarks from flight
DIOgress strip.

g. Extract previous posted fix, posted fix, and next posted fix from flight progress strip.

h. Extract estimated ground speed, true airspeed, and route informartion (departure point) from
flight progress surip.

i. Cross-reference airspace status in status information area.

j-  Synthesize traffic picture, route, altitude, weather, and airspace boundary information into a
cemplete mental traffic picture regarding approval of temporary use of airspace.

k. Decide upon feasibility of remporarily releasing airspace.



HI Manage air traffic sequences.

5.  Receive request for temporary use of airspace.
a. Receive ground-to-ground communications {request from controller/supervisor for use of
airspace).

6.  Forward approval for temporary use of airspace.
a. Initate ground-io-ground communications (notice of airspace release}.

7.  Forward denial of temporary use of atrspace.
a. Iniriate ground-to-ground communications (notice of denia! of request for airspace release).

8.  Receive notification of return of released airspace.

2. Receive ground-to-ground communications {notification of return of released airspace).
H. Request temporary release of airspace.
1. Reguest temporary use of airspace.
2. Search overhead map for identificarion of zirspace needed for temporary use.
b. Extract adapted name or location of aitspace needed for temporary use from overhead map.

c. Initiate ground-to-ground communicartions (zirspace 1D, altitude, and duration of use).

2. Receive release/use of airspace.
a. Receive ground-to-ground communications (notice of release of airspace).

3. Receive rejection of use of airspace.
a. Receive ground-to-ground communications (denial of use of airspace).

4,  Forward notice of return of released airspace.
a. [Initiate ground-to-ground communications {notice of return of released airspace).
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fV. Route or plan flights.

A. Plan clearances.

i

1. Discuss alternate suggestion for clearance/approval requested of another controller.

2.

b.

Receive ground-to-ground communications (alternate instructions).
Iniriate ground-to-ground communicarions (alternate instructions).

2. Review potential impediments for impact on proposed clearance.

a.

0.

Acquire target symbol, data block, and geographic map data on radar display for information
pertaining to impact on proposed clearance.

Exrtract aircraft identification and altitude from full data block.

Extract airspace area from radar display for comparison to the traffic sitzation on radar display.
Search status information area for airspace status.

Extract altitude limit and activation period of airspace area from status information area.
Search meteorological data record for periinent weather information.

Extract center weather report, aviation weather forecast, and PIREP from meteorological data
record.

Search flight strip printer and computer readout device for pertinent weather information.
Extract surface observation from flight stsip printer and computer readout device.

Search flight progress strip in flight strip bay for information pertaining o factors which will
impact proposed clearance.

Extract flight identification, assigned altitude, requested altitude, and aircraft type from flight
PIOZIEss Strip.

Extract route informarion, posted fix, next posted fix, calculated rime of arrival over posted fix,
and remarks from flight progress strip.

Extract route information (destination}, estimated ground speed, and true airspeed from flight
progress strip.

Synthesize traffic picture, altitude, route, weather, and airspace information into a complete
mental traffic picture with regard te factors which will impact proposed clearance.

Recognize factors which will impact proposed clearance.,

3.  Discuss clearance alternatives with pilot/relayer.

Transmit air-to-ground (determine the course of action suitable for wafic demands).

Iniriate ground-to-ground communications (determine the course of action suitabie for traffic
demands).

Receive ground-to-ground communications {determine the course of action suirable for traffic
demands).

4.  Evalvate flight progress strip changes for clearance planning or future actions.

Search flight progress strip in fiight strip bay for changes in flight data which could affect
controller planning.
Extract changes in flight dawa from flight progress surip.

Assess flight progress strip changes to determine impact on present or future control actions.
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IV, Route or plan flights.

a.

5.  Determine priority of contro! actions.

Decide the order in which control zctions need to be implemented.

6.  Perceive the need for amended clearance.

2. Acquire target symbol, data block, geograpnic map data on radar display for informarion
pertaining to the need for amended clearance.

b. Perceive 2 mensal weather picture from precipization on radar display.

¢. Extractaircraft identification, altitude, altitude qualifier, and ground speed from full dara block.

d. Extract airspace area from radar display for comparison te the traffic situation on radar display.

e. Search status informartion area for airspace status.

f. Extract altitude limit and activation period of airspace area from status information area.

g Search flight progress strip in flight stiip bay for information pertaining to need for amended
clearance.

b, Exuac flight identification, assigned altitude. and reguesied aliiiude from the Bight progress
strip.

i Extract route information, posted fix, next posted fix, calculated time of arrival over posted fix,
and remarks from flight progress strip.

J.  Extract true airspeed from the flight progress strip.

k. Recognize special conditions associated with user needs.

. Synthesize traffic picrure, altitude, roure, weather, and airspace information into a complete
mental traffic picture with regard to the need 10 amend clearance of one ot more aireraft.

m. Recognize the need to amend clearance of one or more zaircraft based on information available.

7.  Formulate 2 plan of action for clearance generation.

a. Svnthesize traffic picture, zititude, route, speed, weather, and airspace information into a
complete mental traffic picture with regard 1o formulating 2 controller plan of 2ction.

b. Decide the requirements and restrictions necessary for composing clearance based on available

information.

8.  Evaluare a mental flight plan projection for appropriateness.

4.

s

Search rarget symbol, datz block, and geographic map data on radar display for information to
evaluare the appropriateness of the flight plan.

Assess the | ring on rada- display for information pertaining 1o the need for amended clearance.
Perceive a mental traffic picture from full data block, track history, and velociny vector on radar
display.

Extract aireralt identification, altitude, and aisitude qualifier (VER or GTP) from full dara block.
Extract airspace area from radar dispiay for comparison to the traffic situation on radar display.
Extract the relative location of aircraft in question from the target svmbol on radar display.
Extract altitude limiz and activation period of airspace area from status information area.
Search the flight progress strip in the flight strip bay for information pertaining o formulation
of clearance.

Excract flight identification, assigned altitude. requested altitude, and estimated ground speed
from flight progress swuip.

Extract route information. posted fix, next posted fix, and calculated time of arrival over posted
fix from: flighr progress strip.

1 ~

Extrace previous posted ax. true airspeed. and remarks from flight progress strip in flight serip bay.
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10.

i1,

12.

13.

13.

16.

1IV. Route or plan flights.

Synthesize traffic picture, altitude, route. speed. weather, and airspace informatien into a

complete menial traffic picture with regard to evaluating the appropriateness of the flight plan.

m. Evaluate the appropriateness of the flight plan based upon a complete menual eraffic picture.

Derermine appropriate action for aircraft clearance.

a.

b. Decide on the appropriate course of action for clearance.

Synthesize 2 mental traffic picrure to determine controller cot se of action.

Receive requested flight plan changes.

a.

b. Transmit air-to-ground {requested flight plan changes frem pilor).

Receive ground-to-ground communications (requested flight plan changes).

Receive clearance request.

2.

b. Transmit air-te-ground (clearance request from pilot).

Receive controller request for clearance/approval.

2.

Forward clearance request to another conrroller.

a.

Request clearance/approval from another controller.

Receive ground-to-ground communications (relaved clearance request).

Receive ground-to-ground communications (clearance/approval request).

Inidate ground-to-ground communications (forward clearancefapproval request).

a. Decide on the need to coordinate clezrance with another controller.

b. Inmitiate grornnd-to-ground communrications {clearance/approval request).

Receive clearance approvaliclearance restrictions from another controiler.

a.

Receive dlearance disapproval/denial from another conuoller.

d.

Receive ground-to-ground communications (clearance approval/restrictions).

Receive ground-to-ground commurications {clearance rejection/denial).

B. Respond te contingencies/emergencies.

i.

Advise supervisor of emergency.

Issue instructions to NORDO azircraft for identification turn/transponder response.
a. Transmit air-to-ground (issuing instructions ro aircraft with no transmitter).

Detect pilot or aircraft problem (e.g., hypoxia, emergency beacon code).

2.

Search full data block on radar display for special condition indicaror, target symbel, altitude

{nonconformance), ¢emergency beacon code, and position symbol (freetrack).

Detect emergency beacon code or altitude qualifier {nonconformance indication) in full daza

block.

Recogrize aircraft turns from targer symbol, track history, and full dara block.
Transmit air-to-ground {detect erratic pilot communication behavior).
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IV. Roaute or plan flights.

10.

e. Inregrare data received to make a decision as to whether a potential emergency or other problem
exists.

Inform designated emergency response personnel of aircraft having flight problems.
2. Initiate ground-to-ground communications (sending contingency information).

Conduct a search for aircraft withour radio conract.

a. Decide on appropriate course of action for search.

b. Initiate ground-to-ground communications (requesting information on overdue aircraft from
another controller or facility).

c. Transmit G.1. message {requesting information on NORDQO aircraft).

d. Transmit air-to-ground {attempt to contact NORDO aircrafi including backup and emergency
frequencies),

Observe aircraft identification turn.

a. Search targstsymbol (uncorrelated primary or secondary), full data block, and limited dara block
on radar display for aircraft turn or transponder response to instructions by ATC.

b. Extract movement of target symbol, track history, and velocity vector on radar display in response
to instructions issued from an ATC facility.

Conduct radio/radar search for overdue aircraft.

a. Decide on appropriate course of action for search.

b. Scan target symbol, dara block, on radar display.

c. Transmitair-to-ground (attempt to contact overdue aircraft or request another aircraft to artempr
contact via normal or emergency communications).

d. Initiate ground-to-ground communications (instructing flight service station to attempt to
contact an overdue aircraft or inquiring with others about the aircraft).

Receive supervisor notice to conduct communications search for overdue/NORDO aircraft.
a. Receive ground-to-ground communications (notice from supervisor to conduct communication

search for overdue or NORDO aircraft).

Receive notice that the supervisor will conduct 2 communications search for overdue/NORDC

aircraft.

a. Receive ground-to-ground communications (notice from supervisor that he will conduct
commutications search for overdue or NORDO aircraft).

Receive pilot notice of emergency declared.

a. Transmit air-to-ground (pilot declares emergency).

b. Search full datablock, target symbol and limited data block on radar display for emergency beacon
code.

c. Detect emergency beacon code in full data block or limited block.

Determine appropriate emergency/contingency actions.
a. Decide what control actions are appropriate to the emergency or contingency sitasion.



12.

13.

14.

15.

16.

17.

18.

19.

20.

IV, Route or plan flignts.

Receive termination notice/time of emergency/contingency.

a. Receive ground-to-ground communications (nc:ice of termination and/or time of termination
of an emergency or contingency situation).

b. Transmit zir-to-ground (notice from pilot of termination and/or time of termination of an
eMErgency or contingency situation).

Forward termination notice/time of emergency/contingency.

a. Initate ground-to-ground communicadons {forward notice of termination and/or time of
te.mination of emergency or contingency situation).

b. Transmir air-to-ground (forward notice to pilot of termination and/or time of termination of
emergency or contingency situation).

Receive notice of emergency declared and contingency plan invoked.
a. Receive ground-to-ground communications (information on emergency declaration and contin-

gency plan).

Review contingency/emergency checklist on static record.
a. Cross-reference checklist for emergency or contingency situation on static information record.
b. Cross-reference automated checklist on computer readout device.

Declare an emergency.

a. Iririate ground-to-ground communications (inform supervisor or other controller of dec’sion).
b. Cross-reference checklist in static informarion record {review checklist).

¢. Decide on appropriate actions for situation.

Recetve notice of a pilot or aircraft having problems (e.g., overdue, loss of radio contact).
a. Receive ground-to-ground communications (notice of aircraft problems).
b. Transmit air-to-ground {receive notice from pilot of aircraft problem).

Forward contingency/emergency information to others.
a. Initiare ground-to-ground communications {forwarding contingency/emergency information).
b. Initiate flight dara amendment message {to enter contingency information in remarks section).

Request relay of instructions to NORDO aircraft for identification turn/transponder response.

a. [Initiate ground-to-ground communicarions (requesting assistance from another controller or
facility to attempt to issue instructions to pilot of NORDO aircraft).

b. Transmit air-to-ground (requesting pilot to try to contact 2nother pilet of suspected NORDO
aircraft},

Conduct emergency actions.

a. Cross-reference checklist (position, emergency, contingency) for appropriate emergency actions
and assistance to pilor.

b. Initiate ground-te-ground communications {coordinating emergency actions and informing
others).

¢. Transmit air-to-ground (providing information and assistance ro pilos).



IV. Route or plan flights.

C. Respond to special operations.

I.  Perceive presence of special operation.
a. Search full data block on radar display for special operations aircraft (special aircraft callsign).
b. Detect special aircraft identification from full data block on radar display (special callsign alerts
controller to special operation).
¢. Extract special aircraft identification from full data block on radar display.
d. Search flight progress strip in flight strip bay for special operations aircraft.
e. Detectremarks (NOPAR, special operation), flight identification pertaining to special operations
in the flight progress strip.
f.  Extract remarks (NOPAR, special operation), flight identification persaining to special opera-
tions from the flight progress strip.
2. Receive review/notice of special operation.
a. Receive G.I. message (receiving briefing on special operation).
b. Receive ground-to-ground communications (receiving informarion on special operation).
c. Transmit air-to-ground (receiving information on special operations from pilot).
3.  Forward notice of special operations to another controller/supervisor.
a. Initare ground-to-ground communications (notice of special operations).
b. Transmit G.I. messages {notice of special operations).
4.  Conduct special operation actions.
a. Cross-reference checklist, standard operating procedures, letter of agreement, and local directed
information for appropriation actions.
b. Initiate ground-to-ground communications {coordinate special operations actions}.
¢. Transmit air-to-ground (coordinating special operations actions).
5.  Receive notice of termination of special operation.
a. Receive ground-to-ground communications (special cperation termination).
b. Receive G.I. message {special operation termination).
c. Transmit air-to-ground {pilot notice of special operation termination).
6.  Forward notice of termination of special operation.
a. Initate ground-to-ground communications {special operation termination}.
b. Transmit air-to-ground (special operation termination).
Review flight plans.
1. Observe new flight progress strip.
2. Acquire new flight progress strip printed out on the fight strip printer or from the flight strip bav.
2. Review flight plan for completeness.

a. Extract flight progress strip in the flight strip bay to ensure that appropriate fields are complete.
b. Assess flight progress stiip for completeness.
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10.

i1,

12.

IV. Route or plan flights.

. Decide what darta are missing from flight progress strip (after scanning each field to determine if
necessary information is available).

Review flight progress strip for flight plan errors.

3. Assess correctness of information on flight progress strip {e.g., bad routing, airspeed).

b.  Decide what data are incorrect in flight progress strip (after scanning each field to determine
cotrectness of information available).

Receive flight plan from pilet.
2. Transmit air-to-ground {receive fight plan from pilot).

Receive flight plan data verbally/physically forwarded.
a. Receive ground-to-ground communications {receiving flight plan information).
b. Receive flight plan data physically from another controller.

Question pifot about the flight pian.
2. Transmit air-to-ground (question pilot regarding filed fighs plan).

Forward flight plan data verbally/physically.

a. Cross-reference flight progress strip in flight strip bay.

b. Initate ground-to-ground communications {(forwarding fligh: plan to another controller).
¢.  Transmirt flight plan data physically to another conrrolier.

Enter stereo flight plan into the system.

a. Initiate entry of stereo flight plan message for input of steree flight pian.
b.  Execute entry of stereo flight plan message.

¢.  Detect system acceptance of sterec flight plan.

Record new flight plan dawa on flight progress strip.
a. Initiate recording the flight strip entry on a blank flight progress strip.
b. Initiate recording the controlier note for new flight plan information.

Enter flight plan into the system.

a. Initiate entry of the flight plan message for inpus of flight data (IFR or VFR).
b. Execute entry of the flight plan message.

<. Detect system acceprance of flight plan.

Inform pilot/relayer of required flight plan changes.

2. Transmit air-to-ground (required flight pian changes 1o pilot).

5. Initiate ground-te-ground communications (required flight plan changes conveved to other
controller or to flight service}.

Question the relayer of a flight plan.

a. Initiate ground-ro-ground communications {infonmnation of error or need for validation).
b. Receive ground-to-ground commurications {fight plan error/velidation).
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{V. Route or plan flights.

E. Process flight plan amendments.

Enter flight plan amendrment into systern.

a. [Initiate flight data amendment message.

b. Execute flight data 2amendment message.

c. Detect acceptance of flight plan amendment.

Enrer pilot’s position report into sysiem.

a. Inidarte enury of the progress report message {(for inpus of flighs plan progress repori).
b. Execute entry of the progress report message.

¢. Detect system acceptance of the progress repor: message.

Receive flight plan amendment data that was verbaily forwarded.
a. Receive ground-to-ground communications {fligh: plan amendmen: data}.

Receive pilot’s position report.
2. Transmit air-to-ground (position report from pilot).
b. Receive ground-to-ground communications (pilot’s position report relayed by others;.

Forward flight plan amendment data verbally/physically.
a. Initiate ground-to-ground communications (flight plan amendment dara to another conrolier).

Determine the need for 2 flight plan amendment.

a. Synthesize a mental eraffic picture, weather conditions, routing availability, and ether conditions
influencing the possible need for amending a flight’s flight plan.

b. Assess the flight path of the aireraft.

c. Assess application of a preferential route.

d. Assess traffic management restrictions.

e. Decide on the need for 2 flight plan amendment.

Question the pilot/controller on the fiight plan amendmen:,

a. Transmit ait-to-ground {query pilot on flight plan amendment.

b. Inidate ground-to-ground communications {query other controller or facility on flight plan
amendment).

c. Receive ground-to-ground communications {response to query on flight plan amendment).

Forward pilot’s position report.
a. Initiare ground-to-ground communications {positiona report from pilot).

Receive computer message of flight plan amendment.

a. Detect message waiting lamp (with chime} on compurer readout device or new strip on flight strip
printer.

b. Searchcomputer readout device andfor new flight progress strip for flight dara revision {new flight
progress strip provided for route amendment).

c. Dertect flight data revision on computer readout device or flight pregress strip.

d. Exrtracr new flight data on computer readout device or flight progress strip.



10,

il

12,

14.

15.

i6.

IV. Route or plan flights.

Record flight plan amendment data on flight progress strip.

a. Record flight strip entry.

b. Delete original data from flight progress strip by recorded flight strip enury {(drawing 2 lineor X
through ).

Flag flight progress strip for reminder action.
a. Iaitiate flagging the flight progress strip (for reminder action by setting the holder off 1o one side).

Unflag the flight progress strip.
a. Initare unflagging the flight progress strip (termination of reminder action).

Forward request for flight plan amendment to other conuroller.
a. Initate ground-to-ground communications {request for flight plan amendment).

Review aircraft speed/time for amendment.

a.  Search flight progress strip in flight strip bav for information on calculated time of arrival over
posted fix.

b. Extract caleulared time of arrival over posted fix from flight progress strip.

¢. Recognize actual time over posted fix from pilot-reported or radar-observed time/speed on radar
display.

d. Transmit air-to-ground {query pilor regarding aircraft speed verification).

e. Compare calculated time of arrival over posted fix against actual time over posted fix.

f. Calculate estimated ground speed. .
g. Decide if true airspeed needs 1o be amended.

h. Decideif calculared time of arrival over posted fix needs to be amended {next poszed fix caleniared

rime of arrival).

Inform controller if unable to amend figh:t plan.
a. Intate ground-to-ground communications {advising controller when unable to accept fight
pian amendment).

Receive controller notification if unable 10 amend flighe plan.
2. Receive ground-to-ground communications {receive notice from another controller when unable
to accept flight plan amendment).

F. Receive transfer of controliradar identification.

I.

Receive handoff reguest.

a. Search full dara block for indication of handoff directed to sector.

b. Detect special condition indicator (handeff} in full data block on radar display.
¢. Receive ground-to-ground communications (handoff request).

Accept verbal handoff.

a. Receive ground-to-ground communications {accepting verbai handoff).

b. Determine if target being handed off is an uncorrelated or correlated targer.
¢. Detect appearance of appropriate full dara block on redar display.




IV. Reoute or plar flights.

Accept automatic handoff.

&.

b.

-

fnitiate acceprance of handoff message for acceptance of handoff.
Execute acceprance of handoff message.

Derermine that aireraft is entering sector.

a.

b.

Search geographic map data on radar display for information that may aid in determining if
aircraft is entering sector.

Exiract sector boundary, route structure, airport, obstruction, aad fix from radar display {fixes
likely for position report}.

Search flight progress strip in flight strip bay for filght progress strip of aircraft potentially entering
sector.

Extract flight identification and computer identification from flight progre s strip.

Extract assigned altitude and requested altitude from flight progzess strip.

Extract estimated ground speed and route information from flight progress strip.

Extract previous posted fix, rime over previous posted fix, posted fix, and calculared time of arrival
over posted fix from flight progress strip.

Determine that aircraft is entering sector.

Extract next posted fix from flight progress strip.

Extracr true airspeed and strip marking from flight progress strip.

Acquire aeronautical chart from the static information display pertinent to the flight.
Synthesize last known position, time at last known position, speed, route, and current tirne and
map data into a mental picture of aircraft position.

Project a mental picture of aircraft position with respecr o the location of the sector boundary.
Recognize aircraft is entering sector airspace.

Determine response to handoff request.

k.

Scan target symbol, datz block, and geographic map datz on radar display to determine the
response to the handoff request.

Extract aircraft identification, altitude, and altitude qualifier from full daza block.

Search the flight progress strip for information concerning whether or not 1o accept the handoff.
Extract flight identification and compurer idenufication frem flight progress stnp.

Extract assigned altitude, requested altitude, and route information from flight progress strip.
Extract estimated ground speed and remarks from fight progress strip.

Extract previous posted fix, pasted fix, and next posted fix from flight progress strip.

Extract time over previous posted fix, and calculated time of arrival over posted fix, from {ight
progress strip.

Extract sirip marking from flight progress stip.

Synthesize a mental wraffic picrure with altizade, speed, and route information into 2 complete
mental traffic picture (with regard 1o accepiing handoft).

Decide whether or not 10 accept a handoff in consideration of the menzal traic picture.

Receive handoff retraction.

a.

b.

Receive ground-to-ground commuanications thando reiraction).

Detect disappearance of blinking fuil data block on radar display {indicating handoff retrzerion).
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IV. Route or plan flights.

Request transfer of control.
2. Initiate ground-to-ground communications {(action to request control of an aircraft).

Receive control of aircraft.
1. Recerve ground-to-ground communications (release of control from anotker conuwoller/facility).

Deny handoff.

a. Initiate ground-to-ground communications (advising of handoff rejection).

G. Initiate transfer of control/radar identification.

ta

Initiate handoff.

a. Initiate handoff message to initiate handoff action w0 anoLhcr sector or facility.
b. Execute inittation of handoff message.

¢. Derect acceprance of the initiated handoff message by observing the spccxal condition indicator -

~ (track being handed off) in the full data block.

d. Inidate ground-to-ground communications (handoft request).

Observe automatic initiation of handoff.

a. Search radar display for handoff indication.

b. Detect special condition indicator (track being handed off) in full data block.

c.. Extract special condidon indicator {track being handed off) from the fuil datz block.

Rctract handoff.
a. Initiate retraction of handoﬁ message to recall prekusly initiated handoff.
b, Execute retraction of handoff message.

¢.” Detect acceptance of retracted handoff message.
~d. Initate ground-ro-ground communications (handoff retraction).

Receive handoff acceprance.

a. Search radar display for acceptance of handoff.

b. Recognize special condition indicator (handoff accepted by center/ARTS) of the full data block
thar handoff was accepred.

. Receive ground-to-ground communications (handoff acceptance).

Discuss rransfer of conmrol with other conuroller.

‘2. Initiate ground-to-greund communications (information concerning transfer of control of an

aircraft).

b. Receive ground-to-ground communications (information on transfer of conwol).

Determine that aircraft is leaving sector.

a. Search geographic map dara on radar display for information that may aid in determmmg if
aircraft is leaving secror.

b. Extract secror boundary from radar display.

c. Cross-reference pilot position report.
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IV, Route or plan flights.

il

d. Search flight progress strip in flight strip bay (for flight progzess strip of aircraft potentially leaving
sector).

e. Extract estimared ground speed, true 2irspeed, and route information from flight progress strip
(non-radar).

f.  Extract previous posted fix, time over previous posted fix, posted fix, and calculated time of arrival
over posted fix from flight progress strip {non-radar).

g. Exitract next posted fix and remarks {estimaied time of arrival} from flight progress strip.

h. Extract remarks (estimared elapsed time to destination) and calculated time of arrival over
previous fix from flight progress strip.

1. Extract strip marking from flight progress strip.

Svnthesize last known positicn (non-radar), radar position, pilot reported position, speed, and

L

route into a mental picture of aircraft position in relation to sector boundary.
Project a mental piciure of aircraft position with respect to location of sector boundary.
Recognize aircraft is leaving sector airspace.

o

[
.

Detect manual handoff mode indicarion.

2. Search full dara block on radar display for automatic handoff inhibit indication.

b. Extract special conditicn indicator and accent symbol (automatic handoff inhibited) from full
data block.

c. Search for acceptance or non-zcceptance of handoff.

4. Recognize that the auromatic handoff status has been inhibited 2nd that manual handoff is

necessary.

Initiate transfer of flight data to another controller/facility.

a. Initiate ARTS-II! transfer request message to transfer flight plan data to another facility.
b. Execute ARTS-II wransfer request message.

¢. Dertect system acceprance of message.

d. Initiate greund-to-ground communications.

Receive handoff rejection.
a. Receive ground-ro-ground communications (notice of handoff rejection).

Receive request for transfer of control.

a. Receive ground-to-ground communications {receive request for transfer of control of aircraft).

Inform controlier of 2ny conditions affecting transfer of control.
2. Initiate ground-to-ground communications (informing controller of any conditions affecting the

transfer of control of an aircraft).

Inform conrroller of relinquished contrel of aireraft.
2. Initate ground-to-ground communications fadvising controller of release of an aircraft).

point ours.

Initiate point oux.
a. Initiate point out message.
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V. Route or plan flights.

b. Execute initiate point out message.

C.

Dezect system acceprance of initiated point out message.

d. Initiate ground-to-ground cormmunications (point out).

2.

Discuss point out with other controller.

Initiate ground-to-ground communications {discussing point out}.

b. Receive ground-to-ground communications (discuss point out).

3. Receive acceptance of poiat out.

a. Receive ground-to-ground communications {notice of point out acceptance).
4. Receive rejection of point out.
a. Receive ground-te-ground communications (rejection of point out).

Respond to point outs.

1. Receive poinr our request.

a.

b.

Receive ground-to-ground communications (point cut request}.
Detzect full data block forced onte radar display.

2. Suppress full data block after point our.

a.

b.

Initiate suppression of forced data block message to remove dara block from radar display which
had previously beer: forced to the sector on point out.

Execure suppression of forced datz block message.

Recognize disappearance of data block from radar display.

3.  Determine response to point out.

Search data block on radar display tc determine response to accept/reject point out.

Extracz track history, full data block on radar display.

Search flight progress strip in flight strip bay to determine action required regarding point cut.
Extract flight identification, aircraft type, truc airspeed, and assigned altitude from flight progress
strip in flight strip bay.

Extract requested aldicude from flight progress strip in flight strip bay.

Extract route information, remarks, estimated ground speed, and next posted fix from flight
progress strip in flight strip bay.

Extract PIREP from meteorological data record.

Integrate special use airspace, special conditions, and special operations.

Synthesize a mental traffic picrure, weather, special events, airspace, aliitude, route, and speed
information into 2 mental picture with regard to point out.

Decide on an appropriate response to point out.

4,  Accept point out.

a.

a.

Initiate ground-to-ground communications {point out acceptance).

5. Deny poinz out.

Initiate ground-to-ground communications (point out sejection or radar contact).
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IV. Route or plan flights.

J.  Issue clearances.

Suggest clearance alternatives to pilot.
a. Transmit air-to-ground (clearance aiternative to pilot).

Formulate a clearance with appropriate instructions.

a. Search dara block and geographic map data on radar display for information pertaining to
formulating a clearance.
Extract full dara block, velocity vector, and track history on radar display.
Synthesize traffic picture, altitude, route, weather, and airspace information into 2 complete
mental traffic picture with regard to formulating clearance.

d. Cross-reference controller note record or flight progress strip.

e. Translate a mental plan for aircraft clearance into required phraseology and format.

f. Formulate a clearance with appropriate instructions to provide required separation.

Issue clearance and instructions to pilot.
a. Cross-reference flight progress strip for planned actions and instructions
b. Transmit air-to-ground (current clearance and instructions).

Detect readback of issued clearance.
a. Detect whether readback of issued clearance is correct.
b. Transmit clearance until readback is cosrect.

Verify aireraft compliance with clearance.

a. Search full daw block and geographic map data on radar display for compliance with clearance.
Extractaircraft identification, altitude, and altitude qualifier from full data block on radar display.
Cross-reference airspace area from radar display.

o

d. Extract altitude iimit and activation period from airspace status on status information area.

e, Synthesize traffic picture, altitude, route, weather, and airspace information into a complete
mental traffic picture with respect to aircraft compliance with clearance instructions.

f.  Decide if aircraft is in compliance with clearance instrucrions issued by ATC.

Question pilot/relayer regarding cenformance with clearance.

a. Transmit air-to-ground (clearance non-compliance query).

b. Initiate ground-to-ground communications (pilot compliance query).
c. Receive ground-to-ground communications {response to query).

Issue clearance through others for relay to pilot.
a. Cross-reference flight progress strip for planned actions/instructions.
b. Initiate ground-to-ground communications (clearance and instructions for relay to pilot).

Approve clearance request.
a. Initate ground-to-ground communications (giving approval to clearance request).
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1V. Route or plan flights.

Deny clearance request.
a. Initiate ground-to-ground communications (clearance denial).
b. Transmit air-to-ground (clearance denial).

10. Suggest alternative(s) w .icarance request from controiler.

a. Initiate ground-to-ground communications {clearance alternauve).

K. Establish, maintain, or terminate radic communications.

Receive request to cancel air traffic services.

2. Transmir air-to-ground (request from pilet to cancel air traffic services).

b. Receive ground-to-ground communications (request from relayer for cancellation of ATC
services).

Terminate radic communications with aircraft.
a. Transmit air-to-ground (advising pilot to change to another frequency or that listening watch is
no longer required cn assigned ficquency).

Receive arrival message.
a. Receive ground-to-ground communications (notice of arrival time).
b. Transmit air-to-ground (notice from pilot of arrival time at destination airport).

Determine frequency in use by receiving sector.

a. Search status information area for discrete frequency in use by sector.
b. Extract sector radio frequency from status information area.

. Search overhead map in static information record for discrete frequency assigned to sector.

d. Extract NAVAID/radio frequency from overhead map.

Issue change of frequency to pilot.
a. Transmirt air-to-ground (issuing frequency change to an aircraft).

Receive initial radio contact from pilot.
a. Transmit air-to-ground (initial cail from pilot reporting his presence on frequency).

Issue aliimeter sesting.

a. Search weather sequence or altimeter serting readout on computer readout device.
b. Extract altimeter setting from computer readout device.

c. Extract altimeter setting from surface observation on meteorological dara record.
d. Transmit air-to-ground (issuing altimeter to pilot along route or at destination).

Verify aircraft assigned altitude.

2. Extractaircraftidentification, altitude, and aititude qualifier from full data biock on radar display.
b. Search flight progress scrip in fight strip bay for assigned altitude of aircraft in question.

c. Extract flight idenrification and assigned altitude from flight progress strip.

d. Transmit air-to-ground (request for altitude of aircraft and pilot report of altitude).

e. Initiate ground-to-ground communications (verify altitude).

f.  Decide altitude 1s verified.
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IV. Route or plan flights.

1G.

Validate Mode C altitude.

2. Search full data block on radar display for information related o aircraft Mode C akiitude.

b. Extract altitude {Mode C) from the full data block on radar display (aireraft’s currenr altitude).
¢. Compare altitude information with the pilot reported altitude.

d. Decide the validity of (Mode C} altitude displaved for zircraft.

Enter reported alurude.

a. [Initiare entuy of reported altitude message.

b. Execute entry of reported altitude message.

c. Detect appearance of altitude {reported) in full data block on radar display.
d. Record flight strip entry to show reported altirude.

Establish radar idensification.

Observe target entering radar coverage.

a. Search radar display for presence of new radar targets.

b. Extract primary target and secondary target and full data block from radar dispiav.
c. Derect appearance of a new primary target on radar display.

d. Detect appearance of 2 new secondary rarget on radar display.

Inform pilot that radar contact is established.

a. Transmit air-to-ground {advising pilot that radar contact has been established).

Observe radar 1arger on depanting aircraft within one mile of takeoff runway.

a. Dertect rarger symbol and full data block on radar display.

b. Cross-reference departure airport {runway centerline extension) of geographic map data on radar
display.

Observe beacon target change 10 specified code.
a.  Acquire full data block on radar display.

L. Detect beacon code change in full data block on radar display of aircraf of interest.

Observe radar rarger associated with handoff/point our.

a. Acquire target svmbol, full dara block, and limited datz block on radar display.

b. Cross-reference sector boundary of geographic map daa on radar display.

¢. Detect aircraft identification and blinking field (handoff} on full data block of radar display
corresponding to aircraft being handed off.

Inform pilot to make identifving turn.

a. Transmit air-to-ground {request turn for identification).

Request pilot squawk iden:.

a. Transmir air-to-ground {reguest pilot ident).

by
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1i.

12.

13,

14,

15.

16.

IV. Route or plan flights.

Ohbserve dara block ident.

a. Detectidenting target turn, aircraft identification, secondary target, and fuli data block on radar
display.

Request that piior change ransponder to standby.
a. Transmit air-to-ground {request pilot change to beacon standby mode).

Observe loss of beacon rarget.
2. Detect loss of secendary targer associated with full data block on radar display.

Request thar pilot return transponder 1o normal.
2. Transmit air-to-ground {request pilot to return to normal beacon code}.

Observe reappearance of beacon rarget.
a. Detect apperrance of secondary target associated with full data block on radar display.

Inform pilot of radar pesiticn.
a. Transmit air-to-ground {inform pilot of radar position).

Observe radar targer corresponding to pilor report.

a.  Acquire target symbol, full data block. limited data block. primary target. and secondary rarget
on radar dispiay.

b. Extractaircrafridentification in full data block or limized data block corresponding to pilot-reported
position.

c. Extract primary rarget or secondary target on radar displayv corresponding to pilot-reported
positiofi.

Request beacon code for aircraft.

a. Initiate discrete code request message.

b. Execute discrete code request message.

¢.  Detect beacon code assigned on beacon code message.

d. Extract beacon code assigned from computer readout device.

Assign beacon code to aircraft.

a. Transmit air-to-ground (assign beacon code to pilot and request “ident” if appropriate).

b, Initiate ground-to-ground communications {inform other conirolier of beacon code assign-
ment).

Reassociate data block.
a.  Immiare track message.

1

b. Execute initiation of track messace.

3

¢.  Derece full dara block reassociazed with marger svmbol on radar displav.
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19.

Observe data block not associated with rarget.

a. Scan radar display to verify that full dara block is associated with rarget symbol.
b. Detect full dara block not associared with target symbol.

c. Derect coast track in position symbol on radar display.

Initiate use of radar separation standards.

a. Scan target symbol on radar display in radar coverage area not under radar conract.

b. Detect target symbol or full data block on radar display (aircraft entering an area of radar coverage
but not under radar contact).

c. Initiate track message (to initiate track on aircraft).

d. Execute initiation of track message {to begin track on untracked aircraft}.

V. Assess weather impact.

A. Respond to significant weather informarion.

1.

Receive weather briefing.
a. Receive ground-to-ground communricarions (weather bricfing).
b. Receive G.I. message (weather information).

Determine whether another controller or pilot needs weather advisory.
a. Assess the need 1o forward weather advisory to another controller.
b. Assess the need to forward weather advisory to pilot.

Issue weather/advisory/update to others.

a. Cross-reference weather sequence on computer readout device.

b. Cross-reference PIREP, aviation weather forecast, and center weather report on merecrological
data record.

(e
H

Iniiate ground-1o-ground communicanons {weather advisory information or update).
Transmit air-to-ground {weather advisory information or update).

LA~

Transmit G.1. message (weather/advisory/update).

Receive weather advisory {e.g.. SIGMET, AIRMET).

a. Receive ground-to-ground communications {weather advisery).

b, Receive G.1. message {weather advisory).

c. Receive PIRED. aviation weather forecast. or center weather regort.

Forw: ~ weather/PIRED informartion.
Yoyoes d —T 3 Yevrmm ey (J’-‘ . d " t}' - f .y }
2. [nitiate ground-to-ground communications (forward weather information).

Regues: wezther information.

a. Initiare ground-to-ground communications {request weather information).
b. Transmir zir-wo-ground {request weather informarion).

¢ Inittare weather request message {to requast stored weather datal

d. Execute weather request message.

e. Detect svstemn acceprance of weather reguest message.

-~ 1

£, Transmir G.1. message [request for weather information’.
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11.

13.

14.

ok
W
.

V. Assess weather impect.

Broadcast weather information.

a. Transmit air-to-ground (broadcasting current weather informarion).

Observe radar display of weather line/intensity/movement.

a. Synthesize extracied weather information into 2 mental weather picture.
Recognize area of light precipitation.

Assess severity of weather conditions.

A o -

Estimate the dimensiens/movement/location of the weather if such data are nor availzble.

Determine weather impact on routes/flow.
a. lintegrate mental weather picrure with mental traffic picture.
b.  Assess the impact of known and forecasted weather on traffic flows and routes.

Determine altitude/route change to bypass severe weather.

a. Integrate mental weather picture with pilot request to form mental traffic picture.

b. Decidealtitude/route to bypass severe weather based on a mental traffic and weather picture and
roures through area.

Evaluate the impact of 2 new weather condirion.

a. Synthesize new weather data and the number of pilo: requests for altitude change or reroute into
a mental weather picture,

b. Evaluate new aeronautical and meteorological data for impact on waffic.

Receive new routing for weather avoidance.

a. Receive ground-ro-ground communications {new routing for weather avoidance).
b. Receive new routing for controller note record.

¢. Receive G.I. message (new routing for weather avoidance).

d. Extracr flight progress strip with new routing for weather avoidance for an aircraft.
e. Exrract traffic management rzcord noting new routing for weather aveidance.

f.  Issue appropriate routing change to pilots.

g. Inpurt revised routing inte compute:.

h. Observe compliance of routing change.

Forward urgent PIREP to orhers.

a. Cross-reference PIREP including rurbuience reports on meteoralogical daa record.
b. Iinitiate ground-to-ground communications {rransmit PIREP information).

¢. Transmit air-to-ground {transmiz PIREP including rurbulence reports to pilot).

Record PIREP.
a. Record PIRE? (handwritten).

Review weather inforrmarion vn displays/records.
a. Search weather sequence on computer rezdour device or flight sirip printer.
b. Eximact altimerer seuting. temperature and dewpoint visibilirv, and remarks from weather

sequence on compurter rezdour device.
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V. Assess weather impacr

Receive general NOTAM.

.

b. Receive ground-to-ground communications (general NOTAM).

Receive G.1 message {general NCTAM).

5

Receive airport environmernzal information.

a.

Receive ground-ro-ground communications (airport environmen:al information from tower).

Receive runway use data.

d.

b.

Receive ground-ro-ground communications {runway in use data).

Receive G.I. message (runwayv in use daza).

Receive airport specific NOTAM.

a.
b.

Receive ground-to-ground communications {airport specific NOTAM).
Recerve G.1. message {airport-specific NOTAM).

Forward runway use data.

a.

Initiate ground-to-ground communications {runway use dara).

b. Transmit air-to-ground {runway vse dazwl.

Receive weather repert/updare (e.g.. hourly surface observatior, other reports).

a.

b.

Search weather sequence on computer readout device or flight serip printer for changes in weather
dara.

Extract altimeter serting. temperature and dewpeoint, visibilicy, and remarks from weather
sequence on computer readout device or fhight strip princer,

Extract wind direction, speed, and character {gusts, erc.] from weather sequence on computer
readout device or flighr strip printer.

Search PIREP, aviation weather forecast, center weather report. and surface observarion on
meteorological data record.

Receive ground-to-ground communications (weather report/updaie}.

Recognize updated weather information in PIREP, center weather report, surface observation
and aviation weather forecast.



VI. Manage sector/position resources.
A. Brief relieving controllers.

1. Brief relieving controller.
a. Cross-reference checklist or auremated checklist during relief briefing.
b. Cross-reference controtler notes during relief briefing.
c. Inform relieving controller (menial traffic picture, mental weather picture, mental systems status
picture, priority messages. controller notes, display status).

2. Verify completeness of relief briefing.
a. Cross-reference checklist to verify completcness of relief briefing,
b. Assess completeness of relief briefing.

3.  Sign off at position log.
a. Initiate record on paper or automared log, sign onfoff log.

B. Assume position responsibility.

1. Rewview system status to determine currency/update self.

a. Search starus information arez for system status information pertinent t2 assuming control of
position.

b. Extractcommunicationsstatus, equipment status, and airspace status from the status information
area.

. Search list display on radar display for information periinent to assuming controi of position.

. Extract departure list, inbound list, hold list. and group suppression list from the list display.

e. Extract VER inhibit list and conflict alert list from list display.

~

£ Synthesize extracted information with regard to assuming position responsibility.

2. Verify that all required display parameters are properly ser.
a. Scan radar display and controller console for lighting levels, geographical range, altitude fileer
limirs, and serting for other adjustable parameters.
b. Compare parameters on radar display with procedural requirements.
c. Compare parameters on fight sirip printer with procedural requirements.
d. Compare parameters on computer readout device with procedural requirements.

3. Adjust parameters and displays/equipment to personal preference.
a. Initiate adjustment of contrast, dimmer, and other setsings 1o personal preference.
b. Detect changes in console settings.
¢. Initiate adjustments to communications equipment/displays.
d. Adijust volume of audio alarm.

e. Adiust focus adjustmens.

4.  Check displays/equipment for proper configuration, usabilicy, and satisfactory status.
2. Recognize display configuration, status, and overail workstation usabiliry.
b. Evaluate workstation phvsical displavs and squipmen:.

c¢. Receive communications status (including configurations).
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V1. Manage sector/position resources.

Review briefing checklist/notes to assure completeness of briefing coverage.

a. Search information on controiler notes.

b. Search checklist and locally directed information for data pertinent to assuming control of
position.

c. Extract pertinent data from checklist and locally directed information on computer readout
device or status informarion area.

d. Integrate ex:racted information with regard 1o assuming position responsibility.

Determine if ready 1o z2ccep: control responsibilivy.
) P P }

a. Decide whether or not to assume posizion responsibiiity based on the information available.

Receive controller relief briefing.

a. Receive traffic, weather, and system status briefing from controller verbally.

b. Cross-reference radar display, flight strip bay, status information area, meteorological data record,
and traffic management record,

c. Svnthesize traffic, weather, and svstem status informarion into mental picture of situarion.

Inhibir automatic handoff for all tracks or for designared track.

a. Initiate selection of automatic handoff (inhibiz) message.

b. Execute selection of automartic handoff (inhibir) message.

c. Detectinhibited automatic handoff has been activated in special condition indicaror (automatic
handoff manually inhibited) in full data block on radar display.

Restore automartic handoff for ail rracks or for designared track.

a. Initiate selection of automatic handoff {enable} message.

b. Execute selection of antomatic handoff {enable) message.

c. Detect antomatic handoff has been enzbled from absence of automaric handoff inhibired
indicator in special condition indicaror of fi:il data block on radar display.

Review flight progress strips and display ists for correlation.

a. Search list display {hold, inbound, departaure, etc.) for aircraft identification.
b. Exrract aircraft idenrification from list display.

¢. Search flight progress strip for flight idenufication.

d. Extract flight identification from flight progress strip.

e. Recognize matching flight/atrcratt identification.

Sign on position jog.
a. Iniriate record on paper or automated log. sign on/off log.

Review curreat and projected traffic/weather.

a. Search full data block, iimited data block, geographic map datz on radar display te determine
current and projected traffic/weather.

Extract target symbol, full data block, track history, velocity vector, and J ring on radar display.
Exzract limited data block. target symbol, altitude. and altitude quaiifier on radar display.
Extract full data block aitirude and altitude qualifier on radar display.

0 oon o

Extract aireraft idensification and ground spesd from fuil datz block on radar display.

(‘\:I“J
W
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VI. Manage sector/positicn resources.

Il

Extract track symbol and positon symbol from data block.

Search flight progress strips in the flight strip bay for information pertaining to actual and
projected traffic load.

Extrace assigned altitude from flight progress strip.

Extrac: route information and remarks from flight progress strip.

Extract flight identificadion, aircraft type, and estimated ground speed from flight progress strip.
Extract previous posted fix, time over previous posted fix, posted fix, calculated time of acrival over
posted fix, and next posted fix from flight progress st-ip.

Search weather sequence on computer readout device or flight strip printer for hazardous weather
data.

Extract updated weather from weather sequence on computer readout device or flight strip
printer.

Extracr altimeter setting, temperature and dewpoint. sky and ceiling, and visihility from weather
sequence on computer readout device or flight strip printer.

Search PIREP, aviation weather forecast, surface observation. and center weather report va
meteorological data record for actual and predicted weather conditions.

Extract aviation weather forecast, surface observation. and center weather report on mezeorologi-
cal data record.

Extract reported weather conditions from PIRED.

Extract NOTAM (general notices, alerts) from status information area.

Search traffic managemenr record for wraffic management constraints.

Extract traffic constraints (speed, altitude, route, etc.) from traffic management record.

Search sector metering list {where available) on the inbound ist.

Extract metering information from inbound list (where available).

Synthesize extracted information into 2 mental picture of current and projected traffic and
weather status.

C. Execute backup procedures for processing/peripheral equipment failures.

1.

Verify computer action during transition stages.

a.

b.

Search radar display to verify that all r~rgets under sector junisdiction are properly identified.
Exzract computer identification, aircratt identification, and altitude from full dara block on radar
display.

Recognize absence of lost radar data message on lost radar data display of radar display.
Extract time from current time display and target symbol and full data block from radar display.
Recognize that full dara block is properly associated with target symbol.

Search flight progress strip in flight suip bay to verify that data are consistent with data on radar
display.

Extract computer idenzification and flight identification from flight progress strip.

Compare computer identification and flight identification of flight progress strip with full dara
block on radar display.

Evaiuare all computer responses during ransitions between host and backup modes.

Initiate communication with supervisor {discuss current system status).

Receive information from supervisor regarding cornputer transition status.
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Vi, Manage sector/position resources.

Recenc confirmation of compuizr action during transition stages.
a.  Receive ground-to-ground communications {verification of compurer acrions and dara transmis-
sion during transition stages).

Detect non-acceprance of input darta.

2. Detect display updare alert on radar display.

b. Recognize lack of feedback/system response 1o control and/or data i inputs, frozen targets, alert
message, SyStem startover message, and no time update on radar display.

c. Scan response message or: computer readout device for status of i input data and messagm_

d. Dertect rejection message on computer readour device.
e. Extract rejection message from computer readout device.

Receive notice of adjacent facility automation equipment status.
a.  Receive ground-to-ground communications {adjacent system starus).
b. Receive G.1. message (adjacent system status).

<. Acquire adjacent system status from compurer readour device or status informartion area.

Forward norice of equipment status.
a. - Initiare ground-to-ground communications {notice of equipment status).
b. Transmit G.I. message {notice of equipment status).

Derect failure to updare fight plan dara base.

a. Search new flight progress smp on ﬂxght strip printer (to verify that fight plan daza base is being
updated).

b. Recognize that flight progress strip is not updated.

¢. Derect computer readout device rejection message or code overflow message notmg failure to
accept fhght dara amendment message.

Receive notice of equipment or operational stazus.

2. Receive ground-to-ground communications {equipment status, computer status).
b. Receive .1 message {equipment status. computer status).

Revert 1o host/DARC backup procedures.
a. Search checklist on host E-DARC backup procedures (DARC/FDP or DARC univ)
b. Extract procedures o conduct host/ E—DARC backup operations.

Revert to host reduced capabiiitv mode procedures.

a. Search status information area for standard operating procedures or checklist on lmst reduced
mode procedures.

b. Extract procedures to support reduced capabilirv operations.

Detect occurrence of radar display fatlure.

a. - Perceive faiture (display malfunction/compuzer ourage).

b. Detect display slert of not receiving radar message, not updating display message, reduced data
dispiay messag:, not receiving time message or not receiving radar and time message. -

B-53



VI Manage sector/position resources.

11.

12.

13.

14,

15.

16.

Observe data base restoration on radar display.
a. Detect restoration {display operation) of radar display.

Detect occurrence of host failure.

a. Search radar display for proper system functioning.

b. Extract not updasing display message. not receiving radar and time message, or not receiving radar
message from display update alert on radar display.

c. Exrract reduced dara dispiay message and not receiving ime message from display update alent
on radar display.

d.  Detect steady light on clear/parity error key on alphanumeric keyboard.

e. Recognize degradation in resolution of displaved data in any or all displays.
f.  Recognize degradation in accuracy of displayed data in any or ali displays.
g- Recognize lack of feedback/system response to control and/or data inputs.

Select DARC for generation of radar display.

3. Execute selection of CDC prime key (host/DARC function, CDC Meade).

b.  Detect changes in full data block, targer symbol and missing vector line on radar display.
c.  Detect configuration status on radar display.

d. Scan radar display for generation of data block via DARC.

¢.  Detect data block on radar display (DARC.

Select host for generation of radar display.

a.  Execute select CDC prime key thost/DARC funcrion, radar mode).

b. Detect NAS status on radar display .
Scan radar display for generation of complete information in data block {no missing fields, vecror
ines, erc.).

d. Detect dara block on radar display (host, correlated rargess).

Observe posted notice of new/changed equipment/operational status.

a.  Acquire equipment status or compurer status from status information area.

b. Acquire new or changed equipmentstatus, computer status or other operational status from starus
information area.

Request DARC be enzbled.

a. Initiate ground-ro-ground communications {request supervisor enable DARC).

Verify flight plan data base during transition.

a. Search full dawa block on radar display for verification of flight data uccuracy during transition.

b. Extract aircraft identification 2nd aliitude special condition indicator from full dara block on
radar display.

c. Search flight progress surip in flight strip bay for verification of flight data accuracy during

transition.

Extract computer idensification, flight identification. and Mode 3/A beacon code from flight

progress strip in flight strip bav.

<9

. Extract assigned altitude and true airspeed from flight progress sirip in flight strip bav.
f. Extract route information, posted fix, next posted fix, calcolated time of arrival over posted fix,

and remarks from fligh: progress strip in flight sirip bav.
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VI. Manage sector/pesition resources.

g. Extract route information (departure point) from flight progress strip in flight strip bay.

k. Extract proposed departure time frem flight progress strip in flight strip bay (ten proposed
departures in secior).

. Compare information in flight strip bay with information on radar display.

Iniriate ground-to-ground communications {flight dara).

paa
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k. Receive ground-to-ground communications {flight data).
| . Compare flight data on radar display and fligh: progress strip.
‘L m. Evaluate extracted flight data for accuracy based on assessment with others’ sources.

D. Execute backup NAVAID procedures.

1. Determine aircraft needing ssbstirute routing.
;; a. Search flight progress strip in flight strip bay (for aircraft needing substitute routing due to
| NAVAID failure}.
b. Extract flight identification, route information, previous posted fix, posted fix, and nex: posted
fix from flight progress strip.

[ ¢. Extract special equipment from flight progress strip.

d. Search status information area for status of NAVAID.
| e. Extract NAVAID outage/status from status informetion area.
f.  Search radar display for affected rargets.
g Acquire aircraft identification and altirude from full data block.
| h. Compare extracted route of flight information with NAVAID outage information and any given
E substitute routing.
| i. Decide on aircraft that wiil require substitute routing.

2. Receive notice of NAVAID szarus.

a. Receive communications (notice of NAVAID smatus).

b. Receve G.I. message (notice of NAVAID starus).

¢. Transmit air-to-ground (receiving information from pilot regarding status of NAVAID).

3.  Recetve substitute routing.
a. Receive communications (substitute routing).
b. Receive G.1. message (substitute routing).

4. Discuss appropriatensss with supervisor of releasing equipment to maintenance.

a. Perceive mental traffic picture from target symbol, full data block, wack history, and velocity
vector on radar display.

b. Cross-reference flight progress strip in flight strip bay for information pertaining to acrual and
projected traffic load.

c. Cross-reference pertinent weather information from PIREP, center weather report, aviation
weather forecast, and surface observation.

d. Cross-reference NOTAM from status information area.

e. Cross-reference trafhic management record for traffic management constrainss.

f.  Cross-reference metering constraints from sector metering list on inbound list.

g Cross-reference status information area for information pertaining to releasing equipment.
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VI. Manage sector/position resources.

10.

12,

h. Synthesize extracted information into mental picture of current and projected traffic and weather
status.

i.  Assess feasibility and impact of releasing equipment on the basts of current and projected
workload demands.

i. Initiate ground-to-ground communications {discuss with supervisor appropriateness of releasing
equipment 1o maintenance).

k. Receive ground-to-ground communications (discuss with supervisor appropriateness of releasing
equipment to maintenarce).

Review need/cancellation of substitute routing with supervisor.

a. Evaluate need for substitute routing.

b. Initiate ground-to-ground communications (nreed to implement or cancel substitute routing}.
c. Receive ground-to-ground coinmunications (need to impiement or cancel substitutz routing).

Receive supervisor notice of equipment released to maintenance.
a. Receive ground-to-ground communications {notice from supervisor of release status of equip-
ment).

b. Receive G.I. message (notice from supervisor of release status of equipment).

Record substiture routing on paper record.
a. Record controller note (substirute routing).

Review status of questionable NAVAID.

a. Scan equipment status on status information area for status of NAVAID equipment.

b. Extract NAVAID outage/siztus and NAVAID repair schedule from status information area.

c. Imitiate ground-to-ground communicatiens {request for FSS, ATCT, orsupervisor confirmation
of NAVAID outage or return to service).

d. Receiveground-to-ground communications (FSS, ATCT, or supervisor confirmation of NAVAID
outage of return 1o service).

e. Transmit air-to-ground {asking pilot for confirmation of NAVAID outage or return to service,
and receiving pilot report of status).

Observe record of substitute routing.
a. Detect substitute routing on status information area.
b. Extract substitute routing from status inforrmation area.

Forward substitute rouring.
a. Initiate ground-to-ground communications {substirute routing).

Forward deletion of previous substitute routing.
a. Inidate ground-to-ground communications (delete previous substitute routing).

Forward NAVAID starus.
a. Initiate ground-to-ground communications {NAVAID status).
b. Transmit air-to-ground (NAVAID status).



'3,

14.

15.

VI Masage sector/position resources.

Record system status data change.
a. Record on controller note a system status data change.

Receive cancellation of substitute routing.
a. Receive ground-to-ground communicarions (cancel substitute routing).

Request report on NAVAID status.
a. Initiate ground-10-ground communications {query others on status of particular NAVAID).
b. Transmit air-to-ground (requesi additional pilot report on status of NAVAID).

Execute backup procedures for communication failures/ transient operation.

1.

Detect communication failure or transient operation.

a. Receive communications status/reconfigurations {detect communication failure).

b. Initiate ground-to-ground communications (problem in initiating ground-to-ground call).

¢. Receive ground-to-ground communications (problem receiving or answering ground-to-ground
call).

d. Transmit air-to-ground {problem initiating ot receiving air-to-ground communications).

e. Receive ATIS voice recording (intermirrent/filed ATIS).

f.  Recognize malfunction in communication system which degrades or prevents communication
capabilities.

Forward alternate communication path.
a. Initiate ground-ro-greund communications {notice of alternate communicaticns path).
b. Transmit G.I. message (notice of alternate communications path}.

Receive new frequency assignment.

a. Reccive ground-to-ground cominunications (notice of new {zequency).
b. Receive new sector radio frequency to/from status information area.

c. Receive G.I. message (notice of new frequency).

Forward notice of communication status.
a. lnitlate ground-to-ground communications (communications status).
b. Transmit G.I. message (communications status).

Receive notice of 2lrernate communrication path.
a. Receive ground-to-grour.d communications (alternate communications path).
b.  Reccive G.1. message (alternate communications path}.

¢. Receive communication channel assignment from status informarion area.

Check status of personal/console communications eguipment.
2. Assess status of personal and console communicariens equipment.
b. Decide adequacy of switch settings 2nd parameter indicators on interphone switching system or

FAA radio.



VI. Manage sector/position resources.

=4

10,

1.

12.

13.

14,

15.

Receive notice of communication status.

a. Receive ground-to-ground communicatons {communications status).
b, Receive G.1. message (communicarions status).

¢. Tranumit air-to-ground (communications status}.

Switch to backup air-to-ground equipment! radio/ frequency/ BUEC.
a. Initizee selection of backup radio.

b. Execute selection of backup radio.

<. Initiate selection of radio frequency.

d. Execute selection of radio frequency.

e. Execute operation of backup emergency communications (BUEC).

Request communicatior: check from others.
a. Initiate ground-to-ground communications (requesi for communications check).
b. Transmir air-to-ground {request to piot for air-to-ground radic communications check).

Receive communication check frem others.
. . - e
a. Receive ground-to-ground communications (communicarions check received from other con-
troller, facility, or agency).
b. Transmit air-to-ground {radio communications check received from pilot).

Select onginal air-to-ground communicaticns equipment/frequency.

a. Suppress BUEC switck selection {original transmitter/receiver site).
b. Initiate selection: of primary FAA radic option message.

<. Execute selection of primary FAA radio option message.

d. Initare selection of radio frequency message.

e. Execure selection of radio frequency message.

Adjust ground-to-ground communication path to return to normal operation.
a. Execute operatio.. of interphone switching system to adjust communication paths 1o rerurn to
normal operations.

Adjust ground-to-ground communrication path 1o accommodare failure/overload.
a. Execute operation of interphone switching system to mitigate failure/overload.

Forward new frequency assignment.
a. Inidate ground-io-ground communications (advising of new frequency).

b. Transmirt air-to-ground (advising of new frequency).

Record communications status.
a. Inidare recording controller note, a written record of communications status.
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VI Manage sector/position resources.

F. Manage personal workload.

i

Determine impending controller overload.

a. Search data block and geographic map daia on radar display to determine current and projected
workload leveis.

b. Extraci target symbol, full dara biock, track history, and velocity vecior on radar display.

n

Search flight progress strip in flight strip bay for volume of actual and projected workload levels.

o

Search meteorological data record for actual and predicted weather ceaditions to aid in
determining current and projected worlkload levels.

Recognize radio frequency congestion by communicating air-to-ground.

Search traffic management record for traffic management constraints.

Search sector metering list on inbound list for mertering requirements.

Synthesize extracted information into 2 mental picture of current and projected workload levels.
Decide on workload accepability in projected time frame.

an e 0
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Request assistance or relief.
a. Initiate ground-to-ground communications (request assistance or relief).

Request flow control be impused or altered.
a. Initiate ground-1o-ground cormmunications {request flow control be imposed or altered).

G. Perform procedures for non-radar/degraded radar environment.

1.

Inform pilot of radar contact lost.
a. Transmit air-to-ground (radar conract lost).

Terminate radar service to aircraft.
a. Transmirt air-to-ground (termination of radar service).

Initiate use of non-radar separation standards.

a. Search flight progress strip in flight strip bay for information pertaining o aircraft separation.

b. Extract assigned altitude from strip marking on flight progress strip.

c. Extract flight identification and aircraft type from flight progress strip.

d. Extract routeinformation, previous posted fix, posted fix, next posted fix, and remarks from flight
progress strip.

e. Extract time over previous posted fix and calculated time of arrival over posted £ix from flight
progress strip.

f.  Extract estimared ground speed and rrue airspeed from flight progress strip.

g. Cross-reference air traffic control FAA order 7110.65 as required for separation criteria.

h. Synthesize position, roate, speed, altitude, and time information into a mental picture of aireraft
separation.

i. Recognize aircraft paths warranting furrher close monitering and eveluation.

j- Recognize when operational advantage may be gained by using non-radar procedures.




VI, Manage sector/position ressurces.

Request pilot position reports.

a. Transmit air-to-ground {tequest pilot position reports).

b. Initiate ground-to-ground communications {request flight service station, or company radio 10
relay request for piiot position reports).

Observe return of normal radar environment.

a. Scan target symbol, full data biock, and limited data block on radar display (1c determine if radar
presentation has rerurned to normal).

b. Detect precipitation and permanent echo on radar display.

¢. Recognize that radar capzbilities have returned to normal.

Observe loss of radar targer.

a. Acquire position symbol, data b ock, coast track symbo! on radar display {for aircraft in coast
mode).

b. Recognize loss of speed (gr- .nd) indication in full data block.

c. Detect presence of unassociated full data block.

d. Detect loss of primary target and/or secondary target {targer symbol) on radar display.

e. Acquire lost radar data message on lost radar data display of radar display.

£, Recognize strobe line or ring-around.

Receive notice of radar sensor starus.

a. Receive ground-to-ground communications (radar sensor status).

b. Receive G.I. message {radar sensor status).

<. Receive new record of radar equipment outage from status information area.

Receive procedures to be used 10 2ccommodate sensor outage.
a. Receive ground-to-ground communicatiors (procedures to be used during sensor outage).

Perceive tracking or transponder failure/interference.

a. Search target symbol, full dara block, and position symbol on radar display {for rrack disassccia-
tion, aircraft in coast mode, false return, transponder failure, track swap).

b. Detect coast track, secondary target {uncorzelated), and primary target {uncorrelated) on radar
display.

c. Detect display alert of lost weather data message.

d. Detect lost radar data message on lost radar data display.

e. Detect loss of targets.

f.  Recognize track swap and track disassociation from relationship of target symbol to full data block
on radar display.

g. Recognize appearance of strobe line on radar display.

h. Recognize disappearance of targe: from radar display.

Detect appearance of coast irack in position symbol of full data block.
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VI, Manage sector/position resources.

10. Forward notice of radar sensor status.
2. Inidate ground-to-ground communications {notice of radar sensor status).

b, Transmit G.I. message (notice of radar sensor status).

11. Record pilot position report.
z. Record position report to flight progress strip (pilot position report).

Respond to airspace reconfigurations/resectorizations.

1. Receive notice 1o release airspace.
a. Recrive ground-to-ground communications (notice to release airspace).

b. Reczive G.1. message (notice of released airspace;).

2. Receive notice that adjacent facility is open.
a. Receive ground-to-ground communications {notice that adjacent facility is operative).
b. Receive G.I. message {notice that adjacent facility is operative}.

3. Receive notice that adjacent facility is closed.
a. Receive ground-to-ground communications {(notice that adjacent facility is inoperative).
b. Receive G.I. message (notice that adjacens facility is inoperative).

4.  Request airspace reconfiguration.
2. Initiate via land line or from supervisor communications (airspace reconfiguration request w
supervisor).

5.  Receive notice to take over airspace.
a. Receive land line or supervisor communications (notice to take over airspace).

6. Receive notice to prepare for sector reconfiguration.
a. Receive land line, G.L, or supervisor communications {notice to assume contro! of another

controller’s airspace).

7.  Inform others of sector airspace reconfiguration.

a. Ipitiate land line, G.1,, or verbal communications (sector airspace reconfiguration notice).

*U.8, GOVERNMENT PRINTING OFFICE: 1993-761-068/60045
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