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CoNVERSION oF THE CTA, INcORPORATED, EN RouTE 

OPERATIONS CoNCEPTS DATABASE INTO A FoRMtJ:. 

SENTENCE OuTLINE jus TASK TAXONOMY 

INTRODUCTION 

Lack of an easily understood detailed description of 

the duties of an En Route air traffic control specialist 

(ATCS) limits the abiliry to C"nduct research on ATCS 

tasks. Such a description should be derailed enough so 

that every aspect of the job is well-defined and divided 

into its fundamental components. The FAA Air Traffic 

Control Operations Concepts Volume VI: ARTCC-Host 

En Route Controllers (1990), (Operations Concepts) de

veloped by Com purer Technology Associates (CT A), 

Inc., defines the operational duties of an En Route air 

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 System (AAS). Operations Concepts was formatted 

in a com;-lex manner to accommodate these purposes; 

however, it is rather difficult to use in other applications. 

For instance, many of the terms used in the Operations 

Concepts were not recognized by experienced A TCSs; 

t!.erefore, the Operations Concepts required modifica

tions to improve its readability for use as a research tooL 

The research described in this document details the 

restructuring of the CT A taxonomy into an easily 

understood, hierarchically-structured, formal sentence 

outline to facilitate ATCS tasks research. 

The Operations Concepts document attempts to de

scribe not only the duties of an En Route controller, but 

also how the controller performs the job. The document 

includes 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 into 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 system. 
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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 tasks related to training 

were not included in the Operations Concepts. Data were 

collected through document reviews, site visits, and 

performance observations. Validation 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 terms of 

faciliry rype, faciliry size, geographic location, and opera

tional position. The data were also reviewed and vali

dated by a group ofEn Route staff representatives of the 

Federal Aviation Administration (FAA) Academy. This 

document applied only to FAA En Route controllers, 

although CT A developed other volumes for other rypes 

of ccntro!lers. 

The result was a description of the cognitive and 

behavioral actions involved in performing the duties of 

an En Route controller in the form of activities, sub

activities, tasks, and task elements. Activities were de

fined as top-level operational job functions. Sub-activities 

described work performance actions at the next level of 

detail. Tasks, at the next level, were units of work 

pe!formance. Task elements were components of tasks, 

describing th.e systematic steps and actions required to 

accomplish a 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 extractd from the Task List (Appendix 

B) and the Task Element Report (Appendix E) of the 

Operations Concepts. The Task List contained activities, 

sub-activities, and tasks; the Task Element Report con

tained tasks and task elem~nts. 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 

indicared the task was an En Rome concroller task. The 

numbers that followed were separated by~ decimal and 

indicated whether the task was at the activity, sub

activity, task, or task element level (e.g., EC.I.I.l indi

cated the item was at the task or third level). The Task 

Storement was a brief summary of the task to be per

formed. Descriptive information in the task statement 

was preceded by an asterisk as follows; 

V erb-(modifier)-Objoct-(modifier)-(' descriptive in

formation*) 

The Task Element Number and the Task Element 

Statement were formattt"d the same as the Task Number 

and the Task Statement. 

The Operations Concepts contained most of the infor

mation noeded to deveiop an easily understood, detailed 

description of the d.:ties of an En Route conrroller. To 

achieve this, the activities, suL-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 statoments were 

restructured into a hierarchically arranged formal sen

tence outline. The Coordination Media, Coordinatees, 

and Position columns in Appendix B (Task List) were a 

tabular presentation of the means of communication 

and positions involved in performing the task; that 

presentation was redundant to information contained in 

~he corresponding task element statements and. there

fore, was exd uded from the restructured document. The 

Objects and Number of Objects columns in Appendix E 

(Task Element Report) were a tabular summary o• <he 

objects listed in the corresponding task element state

ment and the number of instance> a comroller would 

encounter the ob;oct in a generic En Route facility. 1d 

tin,e scenario, and were also excluded from the restruc

turing of the document. 
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METHOD 

Appendix E from the Operations Concepts (Change 2, 

August 31, 1990) was obtained from CTA, Inc. if' ASCIJ 

format, which was converted into a WordPerfect 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 consistenl with the 

rest of the document. The numbering system was re

placed with an alpha-numeric outline format, as follow>: 

I. Activity 

A. Sub-activity 

I. Task 

a. Task element 

The Verb + Object+ Modir;er format was maintained 

in the conversion; however, conjuncdons and punctua

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, as shown in Figure !. Figure I shows the original 

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 bottom of tho 

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 controllers from the 

Atlanta Air Route Traffic Control Center (ARTCC) and 

rwo groups of six En Route instructors from the FAA 

Academy in Oklahoma City reviewed the restructured 

taxonomy dur:ng 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 that 

was used. 
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II. Resolve aircraft conflicts. 

A. Perform aircraft conflict resolution. 

1. Determine validity of potential 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 conflict data block, target symbol, velocity vector, and J ring 

(of the aircraft involved). 

c. Extract special condition indicator (aircraft pair :11 conflict), altitude, altitude qualifier, 

and ground speed. 

d. Extract available range/bearing time readout. 

FIGURE 1. Original furmat of the Operations Concepts compared to the restructured equivalent. 
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BACKGROUND & INSTRUCTIONS ~ 
FOR SUBJECT MATTER EXPERT REVIEW OF MODIFIED CTA TASKS TAXONOMY I 

The following is an outline of activities involved in performing the job of an en rvute air traffic 
controller. These activities were extracted from FAA Air Traffic Control Operations Concepts 
Volume VI: ARTCC- f1t;st En Route Controllers, which was prepared by Computer Technology 
Associates (CTAL 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 i1. coordination with 
the Host Computer System in a "generic" ARTCC. 

Each job activity has been broken down into sub-activities, tasks, and task elements. In some 
cases, task elements are pPrforrned sequentially and others may be performed simultaneously. 
The task elements may be p2rformed 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 look for unfamiliar phrases or acronyms or statements that seem 
redundant within a task element. Please write any comments or suggestions in the margins. It 
should take approximately 1'/, 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 si"'C. 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 withiu a task, as well as tasks 

and task elements that appear to be out of sequence. Each 

member of the two 6-member preiiminary review teams 

was given a section of the restructured taxonomy to take 
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back to his or her worksite and was instructed to com

plete the review at his or her convenience some time 

during t.."tat day and write comments or suggestions in 

the margins of the document. After each of the two trials 

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 anci offered com

ments and suggestions as part of the preliminary review. 



Section of Document 

Review 2 3 4 5 6 Total 

s: ZTL-1 16 36 91 212 39 112 506 .. 
·;: ACA-1 0 0 0 2 0 4 6 
Ill 

QASME 5 2 3 6 0 0 16 c.: 
>-... .. Total 21 38 94 220 39 116 528 .5 

-~ % ofT~tal 
Oi ... Document 91 95 92 97 85 85 
"-

Change 

s: ACA-2 0 2 0 7 4 14 27 
Ill ZTL-2 2 0 7 0 ~ 7 18 ·;: L 

Ill ZTL-3 0 0 1 0 0 2 c.: .. 
E Total 2 2 8 7 7 21 47 ... 
0 ..... 

%of Total 
Document 9 5 8 3 15 15 
Change 

Grand Total 
of Changes 23 40 102 227 46 137 575 
Implemented 

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

Formal Review 

During the formal review, the remair.ing F Ai\ Acad

emy SME team and two Atlanta ARTCC SME teams 

reviewed the document. The forma! review reams were 

provided written instructions {see Figur...: 2). and the 

Glossary of Controller Task Action Verbs and Task 

Element Verbs from Appendix C of the FAA Air Traffic 

Control Operations Concepts Volume I: ATC Backf;"ound 
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and Ana!v.<is .\fnhodoio7J·(see Appendix A) in add;rion ro 

the restructured ta..xonomy. They \'l.'ere given approxi

mately an hour and a half to complete the review, and an 

experimenter monitorint. the revie\"-' was present in rhe 

room. Suitable changes were made ro rhe document 

hern:een each trial as approved b:· the QA SNiE. 



RFSULTS 

Since the :ndividual sections nf the restructured tax

onomy are not directly comparablo to each othor due to 

differenoes 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 incorporated into rhe document across :;ection 

of document and period of review. 

Depending on the section of document, between 

85% and 97% of the changes we;, made during the 

preliminary review. Indeed, Table I 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 total 

document changes resulted from suggestions made dur

ing the last trial of the forma! review. The final version of 

the restructured taxonomy is presented in Appendix B. 

DISCUSSION 

Opera~-·-~s Concepts is an excellent description of the 

duties performed by an En Route controller; however, 

the complex format makes it difficult to use for purposes 

other than which it was originally intended. Operations 

Concepts was primarily meant to be used with the 

CHORAS software routines developed by CTA to evalu

ate the operational suitability of the bidding contractors' 

design of the AAS. The intent was ro ensure that rhe 

suggested d~sign provided foreffectivedia!ogue berv.·ee:1 

the controller and the automated system throughout: the 

phases of its dl!vdopment. The Operations Conc~p:s 

utilized user lnrerface Language (li!L) for the presoma

rion of the job task taxonomy, which is unacceprable for 

use as a training tool or as stirr..u!us materials in a research 

effort. Addirionaily. acronyms and ierrns not f2mi!iar to 

many controllers were used in the or!ginai docu=nenr. 

For example. "aircraft halo" was replaced wirh '"J ring- in 

rhe newdoct:rnent, a term with which En Roureconcml

Jers were more famiJia.r. Fur:hetmore, sever&l S\~Es 

indicated that some of the tasks performed by.:. co;,trol-
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ler were not included in the original document, although 

some of those tasks were found in other sections of the 

document that were reviewed by other Sl'v~Es .. A.n ex

ample of an addition made to the document, in section 

lV.J., was the task and two task elements which follow: 

4. Detect readback of issued clearance. 

a. Detect whether readback of issued 

cl:>arance is correct. 

b. Transmit clearance until readback is 

correct. 

This task may not have been c_onsidered Yital in 

evaluating rhe operational suitability of rhe conrracr0rs' 

design of tht: A.A.S. but was crucial in considering other 

issues such as the identification of task dements involved 

in operational ~rrors. Fun her modifications of t.he docu

ment may be re-quired to meet demands of future re

search efforts. 

The restructuring of the Operation! Concepts into a 

fprmal sentence outline: was intended to make the docu

ment more useFul to persons interested in the tasks a 

controller performs. lr should be noted that roduudam 

information contained in the original document was 

omitted from the restructured document. Oniv the 

activities, sub-activities, tasks, and task dements w~rl! 

inch.:ded in rhe restructured taxonomy. The dzy::ument 

was reduced in this fashio:-1 so as to ensure readability. It 

shouid also be noted that ;:ho~e :u:-hlS were contained in 

rwo s~parate appendices of the Operations Con.~epts. The 

resuhs indicate that the restr:.Kturing of the document 

was a ~u~cess. 1 he do-:umenc underv.·ent 575 changes 

before it was cons.idered. to be both free of unfamiliar 

aCinnyms and phrases, and complete in regard to the 

::asks and ta.sk dements it derails. Suggestions made 

during the fir~t of the six ::rials accounted for 88.0o/o of 

:.he total document changes. 'X'hereas suggestions made 

durin~ the last of the s:x tria1s accvur:ted for only 0~35~0 

of the tcral docume::r changes. This indicates that the 

docur:1ent was much more u.nC.ers:and.ab!t" to t.."l,e sub

iec:s used in this investiga:.1oi1 after the review trials were 

comp~cred_ 



The restructured document has the potential for use 

not only by researchers interested in En Route ATCS 

tasks, but alw 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 elements, which were either not performed or were 

performed incorrectly by an air traffic controiler who 

commits an operational error. By having a detailed 

dtscription of the duties to be performed, it should be 

possible to identify those tasks related to operatio".U 

error involvement. It may be that certair.. tasks are 

commonly involved in the commission of an operational 

error. One possible use for such information would be to 

provide guidance to further investigation of tasks with 

regard to their potential for automation or develop an 

automated aid to assist in performing the tasks. 

This information would also be of assistrnce 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 idenrifY the tasks and task 

e!ements not :x:rformed or performed incorrealy. This 

could assist not only quality assurance teams in more 

definitively describing the circumstances resulting in an 

operational error. but should also assist the coniro!ler 

who committed the error and other controllers at the 

f..cility to become more aware of the problems rhat 

develop when a given set of tasks or task elements is not 

performed or is performed incorrectly. Funher research 

is required ro de~ermine the extent to which the docu

ment is usable for the identification of tasks involved in 

the commission of operational errors. 

The potential for the restructured taxonomy to be 

used as a traininf; tool wot.!d appear to be an area that also 

deserves further investigation. !fit is possible ro identifY 

the tasks that were not perfOrmed or were perfo:med 

! 

incorrectly during rhe commission of an operational 

error, then training exercises could be developed that 

correspond direaly to the tasks in which an ATCS 

appears to be deficient. Additionally, it might be useful 

for aio traffic control students to see the listing of the tasks 

they will be expeaed to perform when they become 

operational controllers. By providing an organized pre

sentation of the duries students will be expected to 

perform, a more global undemanding of the job might 

be achieved sooner than if this information had to be 

obtained from several difterent sources and across differ

em types of media. 

It would appear that a considerably improved docu

ment, particularly in regard ro readability, has resulted 

from this research. The document may be used for a 

number of purposes other than those mentioned in this 

report. Other erA job task taxonomies are available for 

Terminal radar approach control {TRACON) and Tower 

air traffic controllers. Research is currently underway 

that utilizes the methodology presented in this report to 

modify the remaining controller taxonomies to provide 

controllers, quality assurance teams, and training per

sonnel in these f..cilities rhe potential haefits affurded 

by rhe restructuring. 

REFERENCES 

Compmer Technology Associates, Inc. (!987). FAA Air 

Traf}U Control Opations Conc'f>ts Volume I: ATC 

BackgroundttndAnaiymMnhodo!ogy(CDRLB!I2). 

Englewood, CO: Author. 

Computer Technology Associates, Inc. (1990). FAA A.r 

Tr11jfic CPntro! Operations Concepts Volum~ J,7: 

ARTCC-Host En Route Controllers (CDRL 011). 

Englewood, CO: Author. 



APPENDIX A 

DEFINITIONS OF VERBS IN THE EN RouTE fo&"f:\L 

SENTENCE OUTLINE joB TASK T.uoNoMY* 

*These definitions were extracted from the FAA A.ir Traffic Cor.rtrol Opn-a;ions Concepts ".l'olume l: A TC Background 

and Analysis Methodology. 
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Verb Definitions. 

ACCEPT 

Respond w ar. originating conuoller or ,:-om.r: .1~er mes

sage, indicating rh.ar rhe receiving. controller assumes 

{:Omplere or pania! responsibility fiH the n:'-p;esrcd ac

tion. as appropriate. 

ACQUIRE 

Gather in or perceive via derccricn. scannmg. s:ea.r(h. 

extraction, or cross-refcreni.:e. 

ADJUST 

Change or fine-rune a data ba«e. controls. disrda;:, hHJ! 

or commun:carion control. 

ANALYZE 

Examine methodicJ.Hv so as to Jetermine the :JJ.rure anJ 

components of a. m.arrer. 

APPROVE 

Respond favorably ro a request as J. per.;;.on in aurhorir:·· 

as. in approving a ch~J.rance requesr. 

_-\SSF$5 

Consider ':ia comparison or e"·aiuarion. 

ASSIGN 

Designate or commit an item such that the computer can 

act on it. as in assigning a beacon code to an .aircraft. Also. 

modi~~ pcrsonnd responsibiiiries. as ln desig;~aring .a 

.:ontroller ro take over a particular com.roi position. 

BRIEF 

Give concise preparatory inform.ltion concerning all 

sector or posttion activities and rhe cper.niona.i situation 

to anorher person. as ,,:hen turning over respons:b!iiry· 

for a position. 

BROADCAST 

Transmit a recording or vm::e message to a general 

audience (as opposed to contacting a specific person} via 

radio. 

CALCUL-\TE 

Reckon, mentally compm:e. or compurationaHy deter-

mme. 

CHECK 

\·isually exam in~ a hardware irem to establish its opera

tionJ.1 state- or condition. 

CHOOSE 

~1ake a mental dec:sion oa a course of action or mentally 

pick one of several alternatives, as in choosing a dt:sired 

flow sequence. 

CO~fPA.RE 

R"'b!~ ,-;::~ :~~~=;.~ :.:. ..;, .. ._.ih..-:c w note relative similarities 

and!or diffe-ren-ces, as kn comparing : maintenance re

que.sr to a maintenance s~hedufe. 

CO:-:DUCT 

A~...·::omplish a series of related acrions to achleve J. definire 

go.Il. :.s in conducring a radioira.d.ar se.1.rch for aircraft. 

CROSS-REFERE:-JCE 

Accessing or lcoking up related information. usuaHy by 

means of an indexing or organized structuring scheme 

set up for that purpose. 

DECIDE 

Arrive at an answer. cho~ce. or -:ondusion. 

DECLARE 

State \Vith emphasis that a situation exlsts. as in declaring 

rhe existence of .an emergency event . 
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DELETE 

Remove an information item (as in deleting the high

lighting of an item on .a display) or caned a previous 

aaion (as in cancdit!g a request for pilot position re

ports). This includes verbal actions as well as computer 

infor!Tlation. 

DENY 

Refuse to grant a requesr. 



DETECT 
Discern visually or aurally a newly occurring fan or ite-m 

(not being warcfled fur. i.e .. nor rhe ohic~-~ of preceding 

attention), usually from a display. sqch a.;; an alarm 

indica!ur or the anion of an a~rcrafr target symboL 

DETE!Uv1INE 

Process information mentallv to reach a decision abour 

a ..;iru.arion, qare of affair~. or rhe riming of an action. 

DISCUSS 

Exthange infor~nation/ideas on a panicula=- rortc ··'"·:!!: 

::.•~t.. uf more others. typically nm invclving a resolution 

of differer:ces. 

ENTER 

Insert data, text. or a system messaf::: into the computer 

system. 

ESTIMATE 

.:..1ernaHy gauge. judge. or approxim,>.te. o:ten on the 

basis of incomplete data. 

EVALUATE 

Examine and judge rhe merits of an ac1ior. or -:.ltma!on 

for a ddlnite purpose and ro reach a th.'ci<;inn. 

EXECUTE 

Initiate or acrivare an~- of a set of predefined utiEr:· or 

special-purpose functions. 

EXTRACT 

Directed. attentive reading. observing.. or Jiqen:ng with 

rhe purpose of gleaning the meaning of the conten:s 

thereof. 

EXTRAPOL4.TE 

Assign an approximate value ro a ft.Hu!e po!::H based 

upon the value(s) of preceding poir:r(-.}. Also. memaHy 

extend or estimate the position and/cr path of one or 

more mobile objects in time and "?ace. 

FORCE 

Compel ::he display of SO!:lerhing . .as i<I fcr~ing .1 Fu.2i 

Data Black or F!ighr Data Em:ry.· ::ha! otherv.·ise would 

not be presented. 

FOR.'.IUL\ TE 

\.1emally compose or prepare the cvn(ent of a verbal or 

~.:ompmer input r:;,essage or plan. including aU requ= _,· ~ 

or pcnmem dements thereof, such as &.n d.d•·l .. · :y or 

clearance. 

fORWARD 

Send information verbally o: electronically to another 

posmon. 

GROUP 

!....~ .. k ;:u~<:i.;tcr or associ:ne for purposes of identification. 

!~FORM 

Impart information to another person. 

l~HIBIT 

Prevent the occurrence of a machine function, as m 

inhihiting an alen: function. 

!:>i!TIATE 

_., __ , 

Re~in an action or sC'quence. as in initiating a handoff or 

~raning: a track. 

i~SERT 

~b.ke' space for and place an entity at a sdected location 

\\·ithin the ~ounds of anmher such that rhc turn whoHy 

er..cor:-tpasses the foimcr. and the fo;-mer becomes an 

integral component of rhe latter. 

iNTEGRATE 

Pu!l :oget:her. and r:1enrally orbanize, :.. variety of data 

dements so as to extract the infor:nation contained 

therein. 

ISSCE 

Distribute 0r co::nmunica~e informatiu:: as gui&.mce lO 

J piim: or .... -ehide operator h;· radio. as in issui:1g. clear

ances. ale::rs. and advisories. 

:>iEGOTL\ TE 

Confer i!1 o::de~ to come w a mutu<:1Hy .acceptable agree

:.:J.em .. as when r!ego:iating >vith a pilot the technique to 

b('" used for accomplishir..g a flighr de!ay. 



OBSERVE 

Take notice visually or watch attenti\ ciy something or 

somewhere for an expected message. object. ever:t. or 

occurrence of something. 

OFFSET 

Relocate the position of a Data Block in adap:od incre

ments in relation to irs associattd target on the display. 

PERCEIVE 

Recognize an acti(':1 or situation as it evolves over lime in 

t:he absence of any specific indicator. such as an aircraft 

deviation or a tracking fault. 

PERFORM 

Carry out an action. 

PROJECT 

?\1entally extend or estim;;.te the position and/or path of 

one or more mobile objects. su...-:h as aircraft or ground 

vehicles. in rime and space. 

QUERY/QUESTION 

Inqu!re of another p~rson or of a cnmputer to gam 

ir.formarion to rerc:on· doubr. as in querying a pilot 

about some element of a flight pi.m. 

QUICK-LOOK 

Temporarily prcduce for observation on ones own 

display the data or visual presentations d~1.r are availabie 

from another >vorkstation. 

READOUT 

Acquire information from the computer on a specified 

item. such as range/bearing/rime from an aircraft to a fix. 

REASSOCU-~. TE 

Reposirion a Data Block with i::s intended tar~et ... vhen it 

has become disassociated ~rom it. 

RECALL 

Summon Dr otherv.·ise re-turn per5-on:'1el ~o ::-:e-i:- .... :0rksr.1-

tions. 

RECEIVE 

Acguire rransmined messages by seemg or listening, 

withom neccssari!:· taking action to express approval or 

rece!pL 

RECOGNIZE 

Specific, positive identification of an entit)'. 

RECORD 

\!2.k(: ;1 pcrrriantul Ut rtunen note ot an event or 

observation. as in recording a weather observation. 

REMOVE 

Excise via cutting or deietiofl. 

REQUEST 

Ask another individual for information on. approval of. 

or for receipt of something. Also, direct the system to 

pro.-idt:" a function such as route readout or beacon code. 

RESEQUENCE 

Rearrangf the order of Flight Data Entries dispiayed. 

RESPO:\D 

Ar.s\,;er o; <epiy in reaction to a message input. 

RESTORE 

Bring bat..k into being or remo.-e an inhibit of a function 

such as .\iS:\ \Xr or the display of certain information. 

RETR-\CT 

Take back. negate, or withdraw the start of an action 

ai<eady begun, such as a handoff. 

REVERT 

Go to the t:.se of J.n .alrern:ne ?rocedure. such as backup 

operatl0;15. 

RE\lEW 

Look o·:er and )tudy conditiOO!S o;- situations. or reexa;n

:~c <;ometh~nt:. as in revic-'"'in~ the comp!ete!1ess of a 

7lighr ~!an. Ah.o a.prropriate fo:- absorbing information 

:.:> ma::-J::air. J. J.:::-:ami( ;.--ictt:rc of r:esem and/or future 
-~ ~ . 

::-J.~~:c. o: r=:e 'ra:us. o: some eqmpment. 



SCAN 

Glance over quickly, usually looking for avera!! r::~~erns 

or anomalous occurrences. 

SEARCH 

Scan/look over a. display or area to locate something. 

such as;:~ ~a:-ticular Flight Data Entry. 

SELECT 

Single our an item in preference to others on a display or 

panel, or pick one of several ava:lable 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 future recalL 

SIGN OFF 

Carry out a standard procedure to inform the system t!:;1t 

one is no longer operating at a particular control work

station. 

SIGN ON 

Carry our a standard procedure to establish oneself as 

operating at a panirular control workstation. 

STOP 

Arrest via suspension or termination. 

SUGGEST 

Offer another course of action fo• consideration when a 

request is not feasible, sue~ ... as clearance alternatives to a 

clearance request. 

SUPPRESS 

Curtail the display of an item, such as a Full Data Block 

after a pointout. Such display may be restored at some 

later rime. 

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/ exrrapo lation. 

TERMINATE 

Bring an action to an end, as in terminating radar service 

to an air .... :afc 

TRANSFER 

Direct the system to convey a Flight Data Entry from one 

control position ro another for display and action at the 

latter location. 

TRANSLATE 

Conven or change from one form or representational 

system ro another according ro some consistent "map

ping· scheme. 

TRANSMIT 

A-5 

Send our a message such as a call, acknowledgment, 

response, suggestion, direction, information. instruc

tion, or request. 

UPDATE 

Change or modifjr text or data to make it more up-to

date, as in updating electronic reminder notes. 

VAUDATE 

Deterrr..ine that an automatic altitude readout varies less 

than 300 feet from pilot-reported or known altitude. 

VERIFY 

Establish the truth of an activity or marter by confirming 

that a parricular situation or matter is in the expected 

state_ For example, verifjring pilot compliance vtith a 

clearance, or confirming the occurrence of specific com

puter aaions during transition stages. 
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ACRONYMS 

AIRMET ..................................... Airman's Meteorological Information 

ARTS ............................................. Automated Radar Terminal System 

ATC ........................................................................ Air Traffic Control 

ATCT ..................................................... Airport Traffic Control Tower 

A TIS ...................................... Automatic Terminal Information Service 

BuEC ......................................... Backur 'Cmergenry C.-,"lmunications 

CA .................................................................................. Conflict Alert 

CDC ......................................................... Computer Display Channel 

DARC .................................................... Direct Access Radar Channel 

E-DARC .................................. En Route Direct Access Radar Channel 

E-MSAW ............................ En Route Minimum Safe Altitude Warning 

FDB ............................................................................ Full Data Block 

FDP .: ................................................................ Flight Data Processing 

FR ............................................................ Fiight Plan Readout Request 

FSS ..................................................................... Flight Service Station 

ID ............................................................... ldentificati<:m, or Identifier 

IFR ................................................................... Instrument Flight Rules 

MCI ........................................................................... Mode C Intruder 

MSAW .............................................. Minimum Safe Altitude Warning 

NAS ............................................................ National Airspace System 

NAVAID ................................................................... Navigational Aid 

NOPAR ............................................................. Do Not Pass to Radar 

NORDO .............................................................................. No Radio 

NOT AM ................................................................... Notice to Airmen 

OTP ........................................................................................ On Top 

PI REP .................................................................. Pilot Weather Report 

RX ................................................................. ARTS-NAS Cancellation 

SIGMET ................................... Significant Meteorologicallnfor~ation 

VFR ........................................................................ Visual Flight Rules 
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I. Perform situation monitoring. 

A. Check and evaluate separation. 

1. Review the radar display for potential ·:iolation of aircraft separation standards. 

a. Acquire target symbol, data block, and geographic map data on radar display for potential 

violations of aircraft separation standards. 

b. Acquire route display of aircraft potemially violating separation staadards. 

c. Synthesize aitirude, speed, r:me, and route/direction of flight into a complete mental traffic 

picture with regard to poten·.ial violation of aircraft separation standards. 

d. Recognize potential violation of aircraft separation standards. 

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

a. Search the radar display for target symbol and full data block of aircraft in potential conflict for 

data to project position. 

b. Extract obstruction, airspace area, and geographic map data, (i.e. minimum vector altitude), from 

radar display. 

c. Extract target 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 bay. 

f. Extract flight identification, aircraft type, and requested altitude from the floght progress strip. 

g. E -.nact route information, previous posted fix, posted fix, and next posted fix from the flight 

progress strip. 

h. Extract rime over previou~ rc~tt:ci fix, calculated time of arrival over posted fix, and remarks from 

the flight progrc<o "''ip. 

I. E v::.;o....L route informat~on, (i.e. destination), estimated ground speed, and true airspeed from the 

flight progress strip. 

J· Synthesize time, location. route, known pilot intentions and altitude information on aircraft into 

a mental picture of aircraft path. 

k. Project future location 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/rime re~dout message for information that may assist the assessment of a possible 

conflict. 

b. Execute fix/time readout message. 

c. Extract fix/time readout from the requested message on the computer readout device, (results of 

fix/time readout message). 

d, r~:t!2t€" range/bearing readout message. 

e. Execute rangeibearing readout message. 

f. Extract range/bearing readout fror~1 requested message on the computer readout device, (results 

of range/bearing readout message). 

g. Initiate range/bearing/fix readout messa!ie· 

h. Execute range/bearing/fix readout message. 

1. Initiate request for route readout (for aircraft of concern). 
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I. Peifonn situation monitoring. 

J· Execure request for route readout. 

k. Detect route of flight readout. 

I. Extract range/bearing/fix readout from requested message on the computer readout device 

(results of range/bearing/fix readout message). 

4. Force/quick look full data block(s) to examine <rack information on aircrafi:. 

a. Initiate quick look message, (to force radal'" data from adjacent airspace to radar display). 

b. Execute quick look message. 

c. Extract forced radar data from full data block on rada; display, (results of gu!ck look message). 

d. Initiate display to force data block messege (to force fuil data block from adjacent airspace onto 

plan view display). 

e. Execute display of forced data block message. 

f. Extract information from forced full data block on radar d;splay, (results of force data .block 

message). 

5. Determine whether aircraft may become separated by less than prescribed minirr.a. 

a. Evaluate current and projected mental traffic picture to determine potentiai situations ofless than 

standard separation. 

6. Review the radar display for potential violation of airspace separation standar-ds. 

a. Search target symbol, data block, geographic rtap data, and airspace area on radar display for 

information pertaining to potential airspace conflict. 

b. Extract a mental traffic picture from positiort symbol, target symbol, velocity vector, and track 

history on radar display. 

c. Extract altitude from full data block. 

d. Extract special use airspace, airspace area boundary, controlled airspace, other airspace area, and 

geographic map data from radar display. 

e. Search airspace status in status information area for altitude iimits and activation periods. 

f. Extract airspace status from status information area. 

g. Extract airspace status from controller note. 

h. Synthesize traffic picture, altitude, route, weather, airspace, and time information into a complete 

mental traffic picture with regard to violation of airspace separation standards. 

1. Recognize potential violation of airspace separation standards, and potential airspace conflict. 

7. Review the radar display for potential violation of conformance criteria. 

a. Acquire target symbol, data block, and geographic map data on radar display for information on 

potential violation of altitude, speed, or lateral conformance. 

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

c. Acquire flight progress strip in flight strip bay for information pertaining to potential violation 

of conformance criteria. 

d. Synthesize route, altitude, and speed information into a complete mental traffic picture with 

regard to potential violation of conformance criteria. 

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

8. Determine whether .?Jrspac.e separation standards may be violated. 

a. Decide by mentally projecting the traffic picture if the potential exists for less than standard 

separation between an aircrafi: and airspace of concern. 
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I. Perfonn situation monitoring. 

9. Determine whether conformance criteria may be violated. 

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

10. 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. 

II. Request disp:ay of route of flight. 

a. Initiate request for route display me-;sage. 

b. Execute request for route display message. 

c. Extract aircraft identification and planned route of flight from the route of flight display on radar 

display. 

12. Observe progress of an aircraft on radar display. 

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

13. 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, reponed altitude. and assigned altitude from flight progress strip. 

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

d. Extract route inforwation, 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 stnp. 

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

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

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

separation. 

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

14. 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 altitude, ground speed, and altitude qualifier which may potentially violate flow 

restrictions. 

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

flow restrictions. 

d. Extract assigaed altitude and requested altitude &om flight progress strip. 

e. Extract flight identification, route information (including destination), previous posted fix, time 

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

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

g. Extract calculated time of arrival over posted fix &om flight p:ogress strip. 

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

1. Search traffic management record for traffic management constraints. 

1· Extract sector metering list from inbound list on list display. 
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!. Perform situation monitoring. 

k. Synthesize the mental traffic. picture, altitude. route, and traffic management restrictions into a 

complete mental traffic picture with regard ro flow violations. 

I. Recognize potential violation of flo\\' restrictions. 

15. Observe track velocity to project aircraft movement. 

a. Initiate selection of velocity vector length switch for desired setting on radar display. 

b. Detect velocity vector in full data block for aircraft on radar display. 

c. Extract track velocity information on aircraft from ve!ociry vector. 

B. Analyze- initial requests for clearance. 

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

a. Search flight strip bay for flight progress strip of an inactive flight plan. 

b. Extract flight plan data on flight progress strip. 

2. Request flight plan readout (FR). 

a. Initiate flight plan readout request message for route infOrmation on an aircraft. 

b. Execute flight plan readout request message. 

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

flight strip printer. 

d. Extract full route information from flight plan readout of requested message or flight progress 

strip. 

3. Request pilot to file/refile flight plao. 

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

C. Process departure/en route time information. 

I. Enter departure/en route time message. 

a. Initiate departure message, manually enter departUre time into flight data base. 

b. Execute departure message. 

c. Detect time over previous posted ftx in appropriate flight progress strip (depanure strip is result 

of departure message). 

d. Detect actual departUre time in the appropriate flight progress strip (en route strip is a result of 

departure message). 

e. Initiate enuance of progress repon message for en route time. 

f. Execute progress report message. 

g. Detect appropriate change in time over pr<vious posted fix, calct!lated time of arrival over posted 

fix, and next posted fix in the aircraft's flight progress strip. 

2. Initiate track manuJly. 

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

b. Initiate track message. 

c. Execute initiation of track me~sage. 

d. Detect target symbol. position symbol, aircraft identification and full dar;;. block on radar display. 

c. Initiate coast track message. 

B-6 



I. Perform situation monitoring. 

f. Execute coast track message. 

g. Detect position symbol (coast), and ~ .. Ill data block on radar display. 

n. Initiate departure message. 

1. Execute departure message. 

J· Detect full data block on radar display. 

3. Observe automatic track stan. 

a. Scan radar display for automatic track start. 

b. Detect full data block and target symbol; correia, ed with target. 

4. Receive departure/en route rime notice. 

a. Receive ground-to-ground communications~ notice of aircraft departure or en route rime from 

other controller or FSS. 

b. Transmit air-to-ground; notice of departure or en route rime from pilot. 

c. Detea message waiting la.rnp and associated chime on computer readout de\;ice. 

d. Extract departure notice on computer readout device or from fligh;: progress strip. 

D. Process request for flight following. 

1. Evaluate conditions for providing flight following. 

a. Search target symbol and data block on radar displa~: for information pertaining to workloaC and 

capability to provide flight following. 

b. 

c. 

d. 

e. 

f. 

g. 
h. 

J· 

k. 
L 

Perceive menta! traffic picture from target 5)-·mbot position symbol, velocity vector~ and tra.ck 

history on radar display. 

Extract aircraft identification and ground speed from fuil data block on rad<>r display. 

Extract altitude from full data block on radar display. 

Search flight progress strip in flight strip bay for information oerraining to workload and 

capability to provide flight following. 

Extract assigned altitude. route information. and aircraft ty"Pe from flight progress strip. 

Extract flight identtfication, estimated ground speed. and true airspeed &om flight progress strip. 

Extract previous posted fix, next posted f.x, time over pr~vi.ous posted fix~ calculated time of arri"dl 

over posted fix from flight progress strip. 

Extract posted fix from flight progress strip. 

Synthesize traffic picture. altitude, speed. route~ aircra...ti: special conditions, and weather informa

tion into a complete mental traffic picture of current and e).oected wor!doad. 

Estimate the impact of providing flight following service on current and pred~cted ,-.-orkload. 

Decide on the feasibiiity of providing flight followi,-,g service. 

2. Inform the pilot of aiternate instructions necessary tor £light following service. 

a. Transmit air-to-ground; advise pilot of alternate insrruct~ons to enhance c0ndirions for flight 

following. 

3. Receive request for flight following. 

a. Receive grour..d-to-ground communications (request from .another controller or FSS fo: flight 

following service). 

b. Transmit air-to-ground (pilot request for flight following sen·ice). 
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I. Peiform situation monitoring. 

4. Deny the flight following request. 

a. Initiate ground-to-ground communicnions (de:1y the flight following requested by another 

controller or FSS). 

b. Transmit air-to-ground (advise pilot unable for requested flight foUowing service). 

E. Housekeeping. 

l. Offset a data block. 

<1. Initiate repositioning of data block offset message to reposition data biock. 

b. Execute repositioning of data block offset message. 

c. Detect repositioned data block 0!1 the radar display (result of data block offset message). 

2. Delete (remove) flight plan and track from local host system (RX). 

a. Initiate ARTS-Ill NAS cancellation message to delete flight plan and associated trac."' from the 

local host system. 

b. Execut'! ARTS-!II NAS cancellation message. 

c. Detect deletion of track on radar display. 

3. Restore data block to radar display. 

a. Initiate request for data b!ock message for display on radar display. 

b. Execute request for data block message. 

c. Initiate display of fora:d data block. 

d. Execute display of forced clara block. 

e. Detect appearance of data block on radar display. 

4. Obtain flight pwgress strip. 

a. Remove flight progress strip from flight strip prime. 

b. Insert flight progress strip into strip holder. 

c. Extract/son information from new flight progress. strip. 

d. Decide on appropriate sore location in selected flight st..-ip bay. 

e. Insert new flight progress strip and flight strip holder in appropriate flight strip bay location. 

5. Resequence flight progress strip manually. 

a. Remove selected flight progress strip from present location in flight strip bay. 

b. Insert fligh~ progress strip at another location in flight strip bay. 

6. Review flight progress strip to ensure all data have been forw:>.tded to the ne:u comrol!er!fuciliry. 

..... Assess flight progress strip entries for data transmittal to the next controller or facility. 

7. Review flight progress strips for deadwood. 

a. Assess inactive or proposed flight progress strip app:opriare~ess for removal f~om flight strip bay 

(deadwood) based on current rime. 

8. L'pdate/revise controller r;ote. 

a. Initiate record/update controller no(e on controiier note. 
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I. Perform situation monitoring. 

9. Suppress data block from radar dis?iay. 

a. lniriar.e drop r-rack onfy message for rem(}val of data bioLk from radar display. 

b. Execute drop track only message. 

c. ln;t!ate suppressed forced data block r.Jessage. 

d. Execute suppressed forced data block message. 

e. Initiate suppressed clara block message. 

f. Ex.ec..ne supptes~d. &t.:a block m~ssagoo:.. 

g. Recognize removal of a?propriare data block from radar display. 

10. Reco:d strip marking on flight progress strip. 

a. RecorJ. flight strip cnrr:· on the flight progress strip. 

ll. Delete flight plan and track from ATC system. 

b. 

c. 

1 niri~~..: removal of strip :nessage to ddete flight plan and associated track from ent!re .A. TC ~·stem. 

Execute removal of strip message. 

Recognize removal of appropriate clara block from radar displa_v. 

12. Remove flight progress sr:-ip. 

a. Remove flight progress strip from rhe strip holder. 

b. Set aside flight progress "rip in the authorized storage unit. 

13. Delete controller note. 

a. Initiate removal of paper record (controller note). 

14. Remove obsolete paper records or recorded da,a. 

a. Initiate removal of paper record. 
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II Resolve aircraft conflicts. 

A. Perform aircr2fr conflict resolution. 

1. Determine validity of potential aircraft conflict no-:ice or indication. 

a. Acquire target symbc.! and data b:\)ck on ra~ar display for information w validate r:ht c1ircrafr 

conflict indication or notice. 

b. Extract full data block or conflict data biock, target symbol, velocity vector, and J ring {of the 

aircraft involved). 

c. Ext:tact special cordirion indicator (aircra£t pair in cunilicr). altitude, altitude qualifier. and 

ground speed. 

d. Extract available range/he~ring rime readout. 

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

f. Se-«!'.h flight progress snip and strip marking ia flight strip bay for information to v-.Jidare the 

aircraft :::onflicr indication or notice. 

g. Extract flight identification, :tircrafi: ::ype, and estimated ground speed fror:1 flight progress strip 

of aircraft involved. 

h. Extract assigned altitud< from th~ flight progress strip. 

1. Extract true airspeed and ro~te inform.ation, 1!1duding departure point. from the flight progress 

stnp. 

J· Extract previous posted fix, time o·:er previous ;xm"d fix, posted fix, and calculated rime of arr.val 

over posted fix from fie flight progress strip. 

k. Integrate information cr~raaed from the radar display and flight smp bay with vanous 

non-system information into a menral tr".ou.Cfic picrure of the C"..lrrentlprojecred ?roximity. 

L Recognize o;;:her factors which may impact on the \-a!idarion d~cision. 

m. Assess validity of relayed notice of potential aircraft conflict in considerat!on of the mental t..raffic 

picture and other factors. 

n. Assess validity of a conflict a!ert in co:as!dera<ion of the mcntai ·.raffir. ?icture anci other factors. 

2. Receive notice of porential aircraft conflic:: in L~e sector. 

a. Receive giound-to-grouHd communications (no::ice of pot~m:ia! aircraft conflict). 

3. Inform controller of pot::ntia! aircraft Lonfl:cr in his sector. 

a. Initiate ground-to-ground. commurtica.rions (paten rial a.trcraft conflin in ot.~er sector). 

4. Review the ?o:ential conflict situation for resolu-:ion. 

a. Acquire target symboL full da~a b!ock. iimi::ed clara biock. conflict data block, and aircraf .. 

identification on radar display regarding potential conflic: 

b. Extract rm.!re display from radar dispiay. 

c. Extract altitude and g:ound speed from filE dam block of aircraft invoived on radar display. 

d. Synthesize location, track history, speed, di:ectio~. a."1C:ahi::ude from limi:ed data b!o.:k (position 

symbol and :arge~ symbol). 

e. Extrac:: route in.forma:ion. :a.ircraf:: type, a...-d. r-emarks fro:n flight progress strip. 

f. Ext..""act precipitatior. from :-adar d;spla.y (w!i:en weather rri.ay :,e a fac.:o: ;o cor::si.der). 

l . . b . . b . /~ A ~ " ~ g. mnan: ~nge eanng reaa.out, rar:ge eanng :~.x rec .... out, or nx/nr:H: rea .... out message. 

h. Execute ran£e/bearinz: readout, r~r.ge/bearino.if:x readour. or fixh::me :eadour ;ne~sa£e. '- .... :c ... 
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/1. Resolve aircraft conflicts. 

1. Extract range/be:aring readout, range/bearing/fix readout~ or fix/time readout on ccmputer 

readout device. 

J· Integrate the traffic picture with altitude and speed information into a complete mental traffic 

picture with regard ro rhe separation of rhe two aircraft potentially \n conflict. 

k. Evaluate the need ro resolve potential aircraft conflict. 

5. Determine ap?ropriate action to resolve aircraft conflict situation. 

a. Exrracr aircraft routes. altirudes. and speeds from the flight progress strip. route of flight disph..y, 

conflict alen list, full data block. or conflicr d;;ra block. 

b. Extract aircraft idemificarion ro determine prioriry handling from full data block. 

c. Extract aircraft rype from flight progress strip. 

d. Decide upon action needed to resolve aircraft conflict situation considering mental traffic picture. 

wearher. aircraft performance, special condirions, and viable resolution options. 

6. Perceive porential aircraft conflict siruarion. 

a. Acquire rarger symbol, full data block, or limited data block on radar display for potential 

violations of aircraft separ.ation standards. 

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

block. 

c. Search flight progress strip in rhe fligh' strip l:.ay for in/Ormation indicuing a condition evolving 

into less than standard separation between aircraft. 

d. ExtraCt assigned altitude. requested altitude, route information (departure point), and flight 

identification from flight progress strip. 

e. ExtraCt route information, estimated ground speed, rrue airspeed, remarks, and aircraft type from 

flight progress strip. 

f. Extract srrip marking from flight progress strip. 

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

h. Extract rime over previous posted fix and calculated rime of arrival over posted fix from flight 

progress srnp. 

1. Synthesize traffic picture with altitude. speed, and route information into a complete mental 

traffic picture (with regard to potential air~rafi: conflict situations). 

J· Recognize potential aircraft conflict situation. 

7. Receive pilot notice of traffic in sight. 

a. T ransmir air-to-ground (pilot reports traffic in sight). 

8. Formulate safery alert content. 

a. Synthesize traffic picture, weather information, altitude, roureofflighr, geographic map data, and 

capabilities of pilot. to create an ov•·rall mental picture of an unsafe condition. 

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

c. Formulate contents of safery alen (information which is of critical nature to ass'sr the pilot in 

safdy conducting the flight). 

9. Issue safety alert in regard to traffic proximity. 

a. T ransmir air-to-ground (safety alen). 
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II. Resolve aircraft conflicts. 

10. Detect aircraft maneuver in response to safety alert. 

a. Search full data block, limited data block, and track history on radar display for informacion 

pertaining ro aircraft maneuv~ring: in response !O safety alert. 

b. Detect changes in lateral movement of rhe target symbol, track history, and full clara block on 

radar display. 

c. Detect a change of altitude in full data block. 

d. Compare movement change to contents of safety alen. 

l 1. Inform pilot when clear of traffic. 

a. Transmit air-ro~ground (notice to piiot when aircraft is dear of rraffic). 

12. Formulate advisory content. 

a. Synthesize a traffi~ picture, wearher information, altitude. route of flight. geographic map data, 

and an overall mental piaure of the unsafe condition. 

b. Decide to issue advisoiT service based on the information available. 

c. Formulate contents of advisory sen·ice (device and information to assist pilot in safe conduct of 

flight). 

13. Issue a traffic advisory in regard to traffic proximity. 

a. Transmit air-to-ground (notice to pilot when aircraft is dear of traffic). 

14. Detect aircraft maneuver in response to advisory. 

a. Search full data block, limited data block and track history on radar display for information 

pertaining to aircraft ma...t"leuvering in response to ad\-isory. 

b. Detect ch:mges in lateral movement of rhe target symbol, track history. and full data block on 

radar display. 

c. Detecr a change in altirude and altitude qualifier in full clara block. 

d. Compare movement change ro contents of advisory. 

15. Forward notice of aircraft conflict to supen;isor. 

a. Initiate ground-to-ground communications (aircraft conflict). 

16. Detect aircraft conflict/~ode C intruder (MCI) alerr indication. 

a. Search the radar display for pres<:nce of a conflict alerr indication. 

b. Detect conflict clara block or conflict alen 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. 

I. Detect MSA W indication or alarm. 

a. 

b. 

d. 

e. 

Sc:rn full data block on radar display for presence of MSA W aiens. 

Detect special condition indicator (E-MSAW alen) in full clara block. 

Detect E-M SAW penetration alen on radar display. 

Extract E-MSAW penetration alen ftom full data block on radar display. 

Detect E-MSAW alen (clara block attention indicator, projected alenvector, and vector altirude 

alen) in full data block. 
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II. Resolve aircraft conjlicrs. 

2. Receive notice of a potential low altitude siruation/MSA W in sector. 

a. Receive ground-to-ground communications (notice of potential low altitude situation or 

MSAW). 

3. Inform controller of porenriallow altitude situarion/MSA W in his sector. 

a. Receive ground-to-ground communications; potential low altitude situation or MSA Win sector. 

4. Perceive potential low altitude situation. 

a. Acquire target rymbol, full data block, and geographic map data on radar display for potencial low 

altitude situation. 

b. Extract aircraft iaenrificarion, altitude or altitude qualifier &om full clara block. 

c. Detect coast track and free track in full data block (loss of radar coverage due to altitude). 

d. Extract obstruction, route, other map features, or overhead map from radar display. 

e. 

c .. 
Search flight progress strip in flight strip bay for information indicating conditions devdoping 

into a low altitude situation. 

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

strip. 

g. Extract route information, estimated ground speed, rrue airspeed, and remarks (celestial 

navigation) from the flight progress strip. 

h. Extract previous posted fix, posted fix, calculated time of arrival over posted fix, and time over 

previous !'<'Sted fix from the flight progress strip. 

1. Integrate traffic picture, altitude, route, and obstruction/terrain informacion into a complete 

mental traffic picture (with regard to potential low altitude situation). 

J· Recognize potential low altitude situation. 

5. Determine validity of MSA WI altitude notice or MSA W indication. 

a. Search target symbol, E-MSA W alen, full data block {of aircrafr involved), and geographic map 

data on radar display for information to validate the MSA W. 

b. Extract location of aircrafr involved in MSAW or altitude situation from target symbol and full 

data block on radar display. 

c. Extract aircraft identification and altitude from full data block. 

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

overhead map. 

e. Search flight progress strip in flight strip bay for information penaining to the validity of the 

MSAW. 

£ Extract flight identification and assigned altitude from flight progress strip (of the aircrafr 

involved). 

g. Extract route information. estimated ground speed, and true airspeed from flight progress strip 

{of the aircrafr involved). 

h. Extract previous posted fix, time over previous posted fix, posted fix, and calculated time ofarri,-al 

over posted fix from flight progress strip (of the aircraft involved). 

1. Synthesize the extracted information with various non-system information into a mental picture 

with regard to the current/projected proximity of the aircrafr to obstrucrions/terrai'l. 

I· Assess the validity of the MSAW in consideration of the mental traffic picture and other factors 

such as known pilot intentions. 

B-13 



II. Resolve aircraft conflicts. 

k. Assess the \·alidiry of the reia;'ed notice of a potential low altitude situation in consideration of 

the rr..entai traffic picture and other factors. 

6. Determine appropriate acrion to resolve a low altitude-/\1SA \XT situation. 

a. Extract aircraft routes and altitudes from rhe flighr progress strip. radar dispb;·. and pilot reports. 

b. Exrract full clara block altitudo. route of flight display. and geographic map data from radar 

display. 

c. Extract minimum vector altitude and obstruction from the overhead map. 

d. Decide on the anioft needed to resoh-e E-.\1SA 'X. or low a!ritude situation considering the menta] 

traffic picture and available options. 

7. Observe radar display for fixed obstructions/ terain :har may interfere wirh aircraft fiighr. 

a. Acquire target symbol. data block. and geographic :nap data on radar display for porential 

violation of aircraft separalion standards. 

b. Extract aircraft identification. ahimde. and the altitude qualifier {VFR or OTP) from fuH data 

block. 

c. Extract obstruction (and other map features) !n geog~phic map data from radar display for 

comparison to the traffic picture. 

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

separation. 

e. Extract aircraft identification. assigned alrirude, requested ahi<w:!e. remarks. and aircraft type 

from flight prcgress strip. 

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

(for comparison to geographic map data). 

g. ExtraCt previous posted fix. cakulatt:d tirne of arrival over posted fix. ar.d next posted fL~ from 

flight progress srrip. 

h. Synthesize mental traffic picture, altitude. route. and obstruction/t-errain information into a 

complete mental traffic picture with regard to aircra...'t obstPlctionfterrain clearance. 

1. Recognize potential aircraft-to-obstruction/ terrain separation vio1atio!!. 

8. Issue safe-ty a.l.err in regard to low dltitude situation. 

a. Transmit air-to-ground (safety alert in regard to :nmmmm en rcure/obsrruction dearan.-:e 

alriwde). 

9. Forward notice of valid .\I SA 'X' or flight assist to supervisor. 

a. Initiate ground-to-ground commu~ications (}..1SAW or flight assist). 

C. Perform airspace conflict processing. 

1. Perceive potential airspace conflict si:-uation. 

a. Acquire target symbol. full d:lta block, and geographic map data on radar display for potential 

violario:ts of airspace separatior.. standards. 

b. Extract aircraft idenrificatio:!. altitude, and altitude qualifier from F...1H data block. 

c. Extract airspace area (airspace informarior:) fro::1 radar display fo: comparison to the uaffic 

sitc.adon. 

d. Search status mformat:on area for ~nformar!o:-1 o!'l. airspa..:e status. 
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IL Resolve aircraft conflicts. 

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

froo status information area. 

f. Search flight progress strip in flight strip bay for information pertaining to a possible violation of 

airspace separation standards. 

g. Extract flight identification, assig:1ed altitude, and requested altitude from flight progress strip. 

h. Extract route informario11, posted fa:, next posted ftx, and calculated time of arrival over posted 

fix from flight progress strip. 

1. Extract route information (departure point). estimated ground speed, true airspeed, and remarks 

from flight progress strip. 

J· Synthesize traffic picture, altitude, route. weather, aircraft special condition, and airspace 

information into complete picture regarding violation of airspa.ce separation standards. 

k. Recognize potential aircraft to airspace conflict. 

2. Determine appropriate action to resolve airspace conflict: situation. 

a. Extract aircraft route from flight progress strip and rmae on radar display. 

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

c. Exrracc special condition indicawr from fuU data biock. 

d. Decide on action needed to resolve aircraft to airspace conflict situation considering a mental 

traffic piaure and available conflicr resolution options. 

3. Forward notice of potentiaUactual airspace conflict ro supervisor. 

a. Initiate ground-to-ground communications (airspace conflict notice). 

4. Issue advisory in regard to special use airspace proximity. 

a. Transmit air-to-ground (advi~or:v to pilot regarding proximity to restricted airspace). 

5. Request release of special use airspace. 

a, Initiate ground-to-ground communications (request for reiease of special use airspace). 

6. Receive denial of use of special use airspace. 

a. Receive ground-to-ground communications (denial of usc of special use airspace). 

7. Receive approvai for use of special use airspace. 

a. Receive gronnd-to-ground communi::ations (approval of use of special use airspace), 

8. Determine validity of airspace conflict notice. 

a. Acquire position symbol, data block. and airspace area on radar display for potential violations 

of airspace. 

h~ Extract the airspace area of concern from radar display or overhead map. 

c. Searc..f.:t status information area for airspace s;:arus on airspace. 

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

e. Acquire fiig..lu prcgress strip on radar display for information pertaining to the validity of the 

airspace conflict notice. 

f. Extract aircraft idemific..cion, route, altitude, and altitude qualifier from radar dispiay and flight 

progress srnp. 
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II. Resolve aircraft conflicts. 

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 picrure and 

known pilot intentions. 

9. Inform controller c:f potential airspace conflict in his sector. 

a. lnitiat:e ground-to-ground communications (notice of potential airspace conflict in other sector). 

10. Receive notice of potential airspace conflict in sector. 

a. Receive ground~ro-ground communications (notice of potential aircraft-airspace conflict affect

ing this sector). 

D. Suppress/restore alens. 

1. Suppress conflict alert for paired aircraft. 

a. Initiate suppressed conflict alert pair message. 

b. Execute suppressed conflict alert pair message. 

c. J?etect system acceptance of the suppressed conflict alen pair message in CA status display on 

radar display. 

2. Suppress conflict alen for group suppression. 

a. Initiate group suppression message for suppression of conflict alen for a group of aircraft or 

airspace or altitude range . 

. ;. Execute group suppression message. 

c. Detect system acceptance of group suppression message in a group suppression list on list display 

of radar display. 

3. Suppress MSAW function fer an aircraft. 

a. Initiate suppression of indefinite/specific E-M SAW alen message. 

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

c. Initiate deletion ofE-MSAW VFR processing. 

d. Execute deletion ofE-MSAW VFR processing. 

e. Detec-t system acceptance of suppressed indefinite/specific E-M SAW alert message in E-MSAW 

alen status display in full data block. 

£ Detect system acceptance of suppressed indefinite/specific E-M SAW alen message in full data 

block on radar display. 

g. Detect absence of projected alen vectors. 

4. Determine validity/appropriateness of display of an alert. 

a. Acquire target symbol. data block, and geographic map data on radar display for potential 

violation of aircraft separation standards. 

b. 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 penaining to unsafe condition 

2.dvisory. 
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II. Resolve aircraft conflicts. 

d. Extract flight identification, computer identification, and aircraft type from flight progress strip 

e. 
r 
r. 

g. 

in the fligh~ strip bay. 

Extract assigned altitude, est!!Ilated 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. 

h. Search radar display when aircraft is deviating from hazardous •.veather. 

!. Extract precipitation (geographic weather areas from ATC radar) from radar display. 

1· Search weather sequence on computer readout device for hazardous weather information. 

k. Extract weather sequence from computer readout device. 

1. Search meteorological data rocord for hazardous woather affecting traffic. 

m. Extract hazardous weather from center weather advisory report. 

n. Extract PIREP and aviation weather forec~st from meteorological data record. 

o. Synthesize a mental traffic picture, altitude, route, speed, weather, and piiot capabilities into a 

complete montal traffic picture. 

p. Decide if alort display is inappropriate in consideration of the mental traffic picture for an 

anticipated situation. 

5. Restore specific alert function to normal. 

a. Initiate request for conflict alert pair message to restoro to normal the conflict alert functionality. 

b. Execute request for conflict alert pair message to restore alert functionality. 

c. Detect system acceptance of restored conflict alert message inCA status display on radar display. 

d. Detect FDB special condition indicator (blinking full data block) on 1a.dar display. 

e. Initiate group suppression message to restore normal functioning of conflict alert functionality. 

f. Execute group suppression message (deletion of aircraft or group from group suppression). 

g. Detect system acceptance of group suppression message in group suppression list on list display 

of radar display. 

h. Detect system acceptance of group suppression message via FD B special condition indicator 

(flashing full data block) on radar display. 

1. Initiate rostoration of indefinite/specific E-MSAW alert message. 

J· Execute restoration of indefinite/specific E-M SAW alert message. 

k. Detect system acceptance of restored E-M SAW alert message in E-M SAW alert st~tus display on 

radar display. 

L Detect presence of E-M SAW penetration vector on radar display for pertinent aircraft. 
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III. Manage air traffic sequences. 

A. Respond to traffic management constraints/flow conflicts. 

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

a. Acquire target symbol, data block, and geographic map data on radar display for informacion 

pertaining to traffic management restrictions. 

b. Extract aircraft identification, ground speed, altitude, and altitude qualifier from full data block. 

c. Search flight progress strip in flight strip bay for information pertaining to a potencial violation 

of flow restrictions. 

d. Extract flight identification, aircraft rype, computer identification, and strip marking {clearance 

limit/holding instructions) from flight progress strip. 

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

f. Extract rou<e information, posted fix. next posted fix, and remarks from flight progress strip. 

g. Extract route information (destination, departure point), true airspeed, and estimated ground 

speed from the flight progress strip. 

h. Extract calculated rime of arrival over previous fix and calculated time of arrival over posted fix 

f:om the flight progress strip. 

1. Search traffic management record for traffic management constraints. 

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

record. 

k. Search sector metering list on inbound list for metering information. 

L Extract fix and metering constraints from sector metering list on inbound list. 

m. Synthesize mental traffic picture, route, altitude, speed, and traffic management into a complete 

mental traffic picture with regard to the impact of the restrictions. 

n. 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 cc,nformance. 

b. Ex~ract aircraft identification (to determine priority handling and conformance requirement) 

from full data block. 

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

d. Search flight progress strip in flight strip bay for information to help decide how tr, bring 

individual aircraft into conformance with flow porameters. 

e. Extract assigned altitude from appropriate flight progress strip. 

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

progress strip. 

g. 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 parameters. 

h. Evaluate the appropriateness of vectoring/rerouting to bring aircraft into conformance with flow 

parameters. 

1. Evaluate the appropriateness of changing altitude to bring aircraft into conformance with flow 

parameters. 

j. Evaluate the appropriateness of changing speed to bring aircraft into co!1f:>rm;J1ce with flow 

parameters. 
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Ill. Manage air traffic sequences. 

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

parameters. 

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

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

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

c. 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. 

4. Negotiate traffic management acrion with pilot. 

a. Transmit air-to-ground (option e.g., vectoring/reroute, speed ad.ius!ment, altitude adjustment, 

and holding to conform to traffic management restrictions). 

5. Receive traffic management restriction. 

a. Receive ground-to-ground communications (traffic management restrictions). 

b. Receive G.I. message (traffic management restrictions). 

c. Detect appearance of a traffic management record. 

6. 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 currer..t or expected traffic condidons). 

b. Receive ground-to-ground communications (discuss whether flow restrictions are necessary 

based upon current or expected traffic conditions). 

7. Receive metering data. 

a. Receive ground-to-ground communications. 

b. Receive G.!. message (metering data). 

8. Receive supervisor briefing or! what traffic conditions to expect. 

a. Receive ground-to-ground communications (amount of traffi~..., upper winds, weather, and 

special events during specific shift or time period). 

b. Synthesize information relating to expected traffic conditions. 

9. Request metering list. 

a. initiate selection of inbound list message (display filter key) for display ofinbound list and sector 

metering list. 

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

c. Extract sector metering list information. 

10. Receive notice to hold/reroute traffic clear of contingency. 

a. Receive ground-to-ground communications (notice from supervisor or others to hold or reroute 

traffic). 

11. Receive notice to implement traffic management restrictions. 

e~.. Receive ground-to-grounC .... ommunications (notice of implemented trnffic management restric

tion). 
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l/1. Manage air traffic sequences. 

b. Receive G.I. message (notice of implemented traffic management restriction be imposed). 

c. Receive communications from supervisor or others. 

12. Request traffic management restriction. 

a. Initiate via land line or from supervisor communications (request traffic management restric· 

tion). 

13. Request exception to traffic management restriction. 

a. Initiate via land line or from supervisor communications (request exception to traffic manage

ment restriction). 

14. Review traffic demands and traffic management restrictions with others. 

a. Receive ground· to-ground communications (review traffic conditions 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 

tr~ffic information. 

15. Receive approval of request for exception to flow restriction. 

a. Receive via land line or frorr.. supervisor communications (approval for exception to traffic 

management parameter). 

16. Receive denial of request for exception to flow restriction. 

a. Receive via land line or from supervisor communications (denial of exception to traffic 

management parameter). 

B. Process deviations. 

1. Perceive an altitude or route deviation. 

a. Acquire target symbol. data block, and geographic map data on radar display for potential 

violation of altitude/lateral/speed conformance. 

b. Extract aircraft identification and ground speed from full data block. 

c. Extract altitude, free track, coast track and altitude qualifier from full data block. 

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

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

altitude, speed, or route conformance criteria. 

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

g. Extract flight ID, route information, posted ftx, n~.xt posted fix, and remarks from flight progress 

strip in the flight strip bay. 

h. Extract airspeed, altitude, and other flight plan information from response message on computer 

readout device. 

1. Synthesize route. altitude, speed, time, and aircraft data information into a mental traffic picture 

with regard to potential violation of altitude, speed, or route conformance criteria. 

}· Reccgnize a potential violation of altitude, speed, or route conformance criteria. 
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III. Manage air traffic sequences. 

2. Observe aircraft resuming conformance to d"...arance. 

a. Detect target symbol. position symbol, and data block on radar display to monitor aircraft's return 

to previously cleated course. 

b. Extract relative location and movement of aircraft in question from position symbol (fle.t or free) 

target symbol, and track history on radar display. 

c. Extract aircraft identification, altitude, and ground speed from full data block (of aircraft in 

question) on radar display. 

d. Extract fix, airway, and route segment uom geographic map data. 

e. Compare target position/movement with geographic map data. 

f. Recognize aircraft responding to dearan-:e or resuming conformance with clearance. 

3. Determine maneuver to establish/restore flight plan conformance. 

a. Integrate a mental traffic picture with full data block, target symbol, position symbol, and flight 

progress strip to determine type of maneuver necessary to correct deviation. 

b. Formulate dearanc~ and appropriate instructions to place an aircraft v.-iu~in conformance limits 

of previously issued dearance. 

4. Detect lateral/altitude nonconformance indication. 

a. Search target symbol, data block, position symbol, altitude, altitude qualifier (conformance/ 

nonconformance indication) and radar display for aircraft clearan..:e deviation. 

b. Detect free track and coast track symbol on radar display. 

c. Detect altitude qualifier (conformance/ nonconformance indication) in full data block on radar 

display. 

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

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

situation. 

b. Extract flight identification and route information from flight progress strip in flight strip bay . 

. c. Extract assigned altitude from flight progress strip in flight strip bay. 

d. Extract depatture/arnval posicion time. 

e. Extract airspeed, altitude, route, and time from response message on computer readout device. 

f. Integrate extracted rouce and altitude information with enhanced mental picture. 

g. Decide on action needed to resolve nonconformance situation. 

6. Evaluate lateral nonconformance indication for ~ction needed. 

a. Search target symbol, data block, position symbol (flat or free) and geographic map data on radar 

display for nonconformance situation. 

b. Extract route, fix, and airspace area from rado.r display. 

c. Extract posicion of aircraft in nonconformance situation from full data block, track symbol, 

velociry vector, track history, and position symbol on radar display. 

d. Extract aircraft identification from full data block (of aircraft involved). 

e. Search flight progress strip for flight data. 

[ Extract route information and next posted fix from flight progress strip. 

g. Extract aircraft type, remarks, estimated ground speed and true airspeed from flight progress strip. 
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Ill. Manage air traffic sequences. 

h. Synthesize extrac ... ed position, rouce, and geographic map data into a mental picture of the 

nonconformance situation. 

1. Assess available courses of reconformance action. 

7. Evaluate altitude nonconformance indication for action needed. 

a. Search full data 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 aircra...-1: type, special equipment, requested altitude, remarks, and strip marking from 

flight progress strip. 

d. Evaluate available courses of reconformance action. 

8. Evaluate unreasonable Mode C indication for action needed. 

a. Symhesi:z.e the acquired information into a mental picture with regard to the altitude qualifier 

Mode C unreasonableness indication. 

b. Decide upon the proper course of action. 

9. Detect unreasonable Mode C indication. 

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

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

Mode C. 

c. Extract altitude qualifier showing Mode C variance exceeding conformance limits. 

l 0. Verifjr altimeter setting. 

a. Transmit air-to-ground (verify altimeter setting). 

11. Inform pilot to reset altimeter/stop Mode C squawk. 

a. Transmit air-to-ground (inform pilot to reset altimeter or to cease Mode C squawk). 

12. Request priming of flight progress strip(s) on flight plan. 

a. Initiate FR message to observe one or more flight plans. 

b. Execute strip request message. 

c. Detect receipt of flight progre.:;s strip. 

13. Receive controller notice of aircraft flig..~t plan deviation. 

a. Receive communications (notice of aircraft deviation Lorn dea:red route or altitude). 

14. Inform controller/supervisor of aircrafi flight plan deviation. 

a. Initiate communications (informing supervisor or other controller of airci"aJ."t deviation from 

cleared route or altitude). 

C. Respond to special use airspace events. 

1. Inform others of airspace status change. 

a. Tra.'lsmit G.L message (nvtice to another conttoile:r or supervisor of t.~e s<:atus of airspace 

restriction). 
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Ill. Manage air traffic sequences. 

b. initiate: ground-to-ground communications (notice to another controller or supervisor of the 

status of airspace restriction). 

c. Transmit air-to-ground (advising pilot of the status of restrictod airspaco). 

2. Obsorve record of airspace status change. 

a. Acquire airspace status from status information area for altitude in use, use times, and controlling 

agency. 

b. Compare new airspace restriction information with previous data. 

c. Recognize the difference bet'Neen extracted data and previous airspace restriction data.. 

3. Receive notice of airspace status change. 

a. Receive G.l. message (notice of airspace restricrion/rdeaso). 

b. Receive ground-to-ground communications {notice of airspace restriction/ release). 

c. Transmit air-to-ground (notice of airspace restriction/release from pilot). 

4. Determine restrictions to users necessa.:-y within released airspace~ 

a. lntograte all available data into a mentai traffic picture to project the effect of r=rictions on all 

users~ 

b. Decide on necessary restrictions to be applied for users of roleased airspace. 

5. Inform others on conditions of release of special use airspace. 

a. Initiate ground-to-ground communications (conditions on special use airspace re!oase). 

b. Transmit G.I. message (conditions on special use airspace release). 

c. Transmit air-to-ground (conditions on special use airspace release). 

6. Receive request for use of special use airspace. 

a. Receive ground-to-ground communications (request from other controller or supervisor for use 

of special use ampace). 

b. Transmit air-to-ground (request from pilot for use of special use airspace). 

D. Establish arrival sequences. 

1. Determine doscenr time or point. 

a. Acquire targ<t symbol and data blocl.. on radar display for information applicable to establishing 

arrival patterns. 

b. Extract aircraft identification, altitude, and ground spred from full data block. 

c.. Search meteoroiogical data record for information applicaHe to establishing arrival patterns. 

d. Extract center weather ropon, l'IREP, and aviation weather forecast from meteorological data 

record for tutbulonce and icing repom. 

e. Search flight progress strip for information applicable to establishing arrival ::'atterns. 

f. Extract aircraft tj--pe, route information. and remarks from flight progress strip~ 

g. Search inbound list and s~ctor metering iist for me!:ering infoim.ation. 

h. Extract metering irn"':mation from secror metering list on inbound list. 

1. Search traffic ma.'t!agernent record for traffic management constraints. 

j. l::.xtract rr.J!ic manago:ment information from traffic management record~ 
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Ill. Manage air traffic sequence;. 

k. Synthesize al:-.itude, route, speed, flow restriction-s. aircraft capabilities. pilot :eq:.:!est and c:>ntrol 

workload into a. compkte mental picture for estab}ishing :1:riva! patterno;. 

1. Decide des.cent ti.-ne or point tOr each aircraft. 

2. Proj~ct traffic sequence to establish/modi!)· ~pproach flow to airport or sector. 

a. Acquire targ•!t symbol and full data blc>ck on radar display for information pertaining to aircrnfr 

landing in or near this sector. 

b. Search flight progress strip in flight strip bay (for aircraft landir:g in or nea:: this sector). 

c. Extract flight identification, route information (destination) from flight progress strip in flight 

strip bay. 

d. Extract airspace status from status information. area. 

e. Rt>cognize aircraft lat1ding in this :;ector based ~~!! rotae infcrmation (destination) on the flight 

progress smp. 

f. 

g. 

h. 

Extract remark.:; (estimated time: of arrival), postf!d fix. and calculated tim~ of arrival over posted 

fix from flight progress strip of aircraft landing in this sector 

Synthesize extracted destination information and pilot requestlinrentions picture of arrival flow 

of aircraft in or near the sector. 

Integrate airport acceptance route with arrival How. 

Project air traffic sequence arriving at airport. 

3. Observe sector meterin:; !!st for metering requirements. 

a. Search inbound list a!'ld sector metering list on radar display for merering information. 

b. Extract metering information fron: sector metering list. 

c. Synthesize extracted information into 1nental picture of mett.:;::!!; requirements. 

d. Translate metering requirements into dday facto: and/or control methods needf> l for aircraft to 

arrive over meter fix at desired rate. 

4. Project mentally the range/bearing between aircraft. 

a. Acquire target symbol and full data block en radar display for information pertaining to a menta! 

projection of range/bearing betweon aircr.fr. 

b. Perceive route display of aircraft of concern for proximity of aircraft along the route of flight. 

c. Extract ground speed from full data block for use in mental projection of range/bearing betv•een 

aircraft. 

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

information. 

e. Extract aircraft type, route from flight progress strip for use in mental projection of aircra.ft. 

f. Extrapolate the rnngr: and bearing between aircraft from the extracted infOrmation. 

5. Project mentally the arrival flow for aircraft landing in or near th1s sector. 

a. Acquire target symbol and data block on radar display for information penaining to aircraft 

landing in or near this sector. 

b. Extract altitude and ground speed from full d~ra block. 

c. Search flig..~t progress strip in flight strip bay (for aircraft landirtg in or near this sector). 

d. Extract route information (destination), remarks (to determine aircraft priority)~ posted fix~ and 

calc...tlated time of arrival over post~ fix from flighr progress strip. 

D-24 



Ill. Manage air traffic sequences. 

e. Extract aircraft rype and flight identification (~o estabiish priority handling) from flight progress 

srnp. 

f. Recogntze aircraft landing in or near this sector. 

g. Synthesize extracted desrinationltraffic information into a mental picture of arrival flow of 

aircrafi: in or near the sector. 

6. Issue current arrival information. 

a. 

' D. 

c. 

Cross-reference airport/runway status in status information area. 

Cross-reference terminal forecast and P!REP in meteorological data record. 

Cross-reference altimeter setting readout in compute!" readout device. 

d. T ransmir air-to-ground (issue arrival information). 

7. Observe radar target/data block of arrival aircraft. 

a. 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. 

8. Determine approach,sequence. 

a. Compare approach aircraft types and flight characteristics in relation ro available runways. 

b. Decide approach aircraft sequence and spacing in regard to altitude requirements. 

9. Record necessary flight plan data. 

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

10. Forw-ard arrival sequence to tower controller. 

a. Initiate ground-to-ground communications (inform of ::.rrival sequence). 

11. Request that aircraft be rerouted. 

a. Initiate ground-to-ground communications (request aircraft be rerouted). 

E. Manage departure flows. 

1. Project traffic seauence to establish/modift departure flow. 

a. Searcb airport! runway status in status information area for data pert.aining ro air~raft departures. 

b. Extract runway configuration and appr0ptiare depanure route from airport! runway status. 

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

d. Extract airport fix sub list header, aircraft identification, and assigned altitude from departure list. 

e. Soarch data block on radar display for information affecting aircra.'t depa . .'"tures in this sector. 

f. Detect full data block, velocit'i vector, ar1.d track history on radar display. 

g. Recognize aircraft departing in or through ~el,is se~1:or based on aircraft identifi.::ation in full clara 

block and comparison with aircraft identification on departure iist. 

h. Perceive location of full data block associated with aircraft departing in or through this sector. 

1. Search flight progress strip in ~~e flight strip bay (for aircraft departing in or through this secror). 

J· Extract flight identification~ propDsed departure time or route information (depanure point~ 

destination) from flight progress strip in strip bay. 

k. Extraa requested altin.Ide, aircraft type, true airspeed~ and remarks from flight progress strip in 

flight strip bay. 
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Ill. Manage air traffic sequences. 

L Recognize aircraft departing in or through this sector based on route information, and pcoposed 

departure time on flight progress strip. 

m. Reccgniz.e 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 strip of aircraft departing in or through this sector. 

o. Search meteorological data record for pertinent weather information. 

p. Cross-reference center weather report, aviation weather forecast, and PI REP from meteorological 

data record. 

q. Synthesize extracted info~rnarion into a mental picture of departure flow in relation :o the overall 

mental traffic picture and airport/rucway departure rate. 

r. Project traffic sequence to esrablishlmod!f)· departure flow based on a mental traffic picrurc. 

2. Receive notice of missed approach. 

a. Receive ground-re-ground communications (notice of missed approach). 

b. Transmit air-to-ground (pilot notice of missed approach). 

3. Receive request for release of depanure aircraft from rower. 

a. Receiv~ ground-to-ground communications (rower request for release of departure aircraft). 

4. Forward departure rdea.<e. 

a. Initiate ground-to-ground communications (inform tvwer of deporture release for aircraft). 

F. Monitor nun-controlled objects. 

1. Observe airspace intrusion by non-controlled object (e.g., balloon, glider). 

a. Search data block, target symbol (uncorrelated), and limited data block on radar display for 

possible non-controlled object. 

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

2. Observe (monitor) a non-controlled object. 

a. Initiate tracking message to start a track/flight follow non-control!ed object. 

b. Exeetote initiation of tracking message. 

c. Detect full data block and target symbol on radar display (untracked target becomes t!"acked data 

bloc!.). 

d. Assess track movement of tracked target. 

3. Forn."ard notice of airspace intrusion by a non-controlled objea. 

a. Decide upon need to advise others of an airspace intrcsion by a non-controlled object. 

b. Initiate ground-re-ground communications (notice of ~!Space i:u ... 'Usion by non-controlled 

object). 

c. Transmit G.L message (notice of airspace in:rusio~ by non-controlled object). 

4. Receive notice of airspace !nt.."'Us:on by non-conrroHed ob!ecr. 

B--26 
------------



lll. Manage air traffic sequences. 

a. Receive ground-to-ground communications {notice of airspace intrusion by non-controlled 

object). 

b. Receive G.!. message (notice of airspace intrusion by non-controlled object). 

c. T ransmir air-to-ground (pi1ot notice of airspace intrusion by non-controlled object). 

5. Issue advisory in regard to non-controlled object. 

a. T ransmir air-to-ground (advisory in regard to non-controlled object). 

6. Inform pilot when clear of non-controlled object. 

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

7. Record controller note. 

a. Record/update controller note (reminder note of temporary action or activiry). 

G. Respond to temporary release of airspace requests. 

I. Suppress map associated with temporary use of airspace. 

a. Initiate inhibition of a special area. 

b. Detea suppression of an airspace area from geograph;c map data on radar display. 

2. Discuss release of airspace for temporary use. 

a. Initiate ground-to-ground comfilunications (release of airspace for temporary use). 

b. Receive ground-to-ground communications (release of airspace for temporary use). 

c. Evaluate merits of equipment release. 

3. Select map display of adapted airspace requested for use by another controller. 

a. Initiate seiecticn of the special area. 

b. Detect appearance of airspace area on radar dispiay. 

4. Evaluate feasibility of releasing airspace temporarily. 

a. Acquire target symbol, data block, and geographic map data on radar display Gr information 

pertaining to temporarily releasing airspace. 

b. Extract 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 

atrspace. 

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 

progress strip. 

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

h. Extraa estimated ground speed. true airspeed, and route information {depanure point) from 

flight progress strip. 

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

J· Synthesize traffic picture, route, altitude, weather, and airspace boundary information into a 

complete mental traffic picture regarding approval of temporary use of airspace. 

k. Decide upon feasibiliry of temporarily releasing airspace. 
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S. Receive request for temporary usc of airspace. 

a. Receive ground·to-ground communications (request from controiler/supervisor for use of 

airspace). 

6. Forward approval for temporary use of airspace. 

a. Initiate ground-io-ground communications (notice of airspace release). 

7. Forward denial of temporary use of airspace. 

a. Initiate ground-to-ground communications (notice of denial of request for airspace release). 

8. Receive notification of return of released airspace. 

a. Receive ground-to-ground communications (notification of ret:urn of released airspace). 

H. Request temporar; release of airspace. 

1. Request temporary use of airspace. 

a. Search overhead map for identification of airspace needed for temporary use. 

b. Extract adapted name or locarion of airspace needec for temporary use from overhead map. 

c. Initiate ground-to-ground communications (airspace !D, 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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rv. Route or plan flights. 

A. Plan clearances. 

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

a. Receive ground-to-ground communications (alternate instructions). 

b. Initiate ground-to-ground communications {alternate instructions). 

2. Review potential impediments for impact on proposed clearance. 

a. Acquire target symbol, data block, and geographic map data on radar display for information 

pertaining to impact on proposed clearance. 

b. Extract aircraft identification and altitude from full data block. 

c. Extract airspace area from radar display for comparison to the traffic situation on radar display. 

d. Search status information area for airspace status. 

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

f. Search meteorological data record for pertinen.t weather information. 

g. Extract center weather repon. aviation weather forecast, and PIREP from meteorological data 

record. 

h. Search flight strip printer and computer readout device for pertinent weather information. 

1. Extract surface observation from flight strip printer and computer readout deYice. 

J· Search flight progress strip in flight mip bay for information pertaining to factors which will 

impact proposed clearance. 

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

progress smp. 

L Extract route information, posted fix, next posted fix, calculated time of arrival over posted fix, 

and remarks &om flight progress strip. 

m. Extract route information (destination), estimated ground speed, and true airspeed from flight 

progress strip. 

n. Synthesize traffic picture, altitude~ route, weather, and airspace information into a complete 

m'!nta! traffic picture with regard to factors which wil! impact proposed clearance. 

o. Recognize factors which will impact proposed clearance. 

3- Discuss clearance alternatives with pilotlrelayer. 

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

b. Initiate ground-to-ground communications (determh1e the course of action suitable for traffic 

demands). 

c. Receive ground-to-ground communications (determine the course of action suirable for traffic 

demands). 

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

a. Search flight progress strip in flight strip bay for changes in flight data which could affect 

controller planning. 

b. Extract changes in flight data from flight progress strip. 

c. Assess flight progress strip changes to dererm.ine impact on present or future control actions. 
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IV. Ro,.te or pian flights. 

5. Determine priority of control actions. 

a. Decide the order in which control action~ r..eed to be implemented. 

6. Perceive the need for amended clearance. 

a. Acqu;re target symbol, data block, geographic map data on radar display for information 

pertaining to the 11eed for ame!!ded clearance. 

b. Perceive a mental weather p'icture from precipiiati.on on radar display. 

c. Extract aircrafT identification, altitude, altitude qualifier, and ground speed from full data block. 

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

e. Search sta;:us information area for airspace status. 

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

g. Search flight prog:css strip in flight strip bay for information pertaining ro need for amendt:d 

clearance. 

h. Exuact flight identifica1io-:1. ~signed. ah:itude. ar:d request.ed altitude from the flight p:mgT~ 

stnp. 

I. Excracr roure information. posred fix. next posreci fix, calculated time of arrival over posted fix. 

and remarks from flight progress strip. 

J· Exrracr true airspeed fror.-1 the flight progress strip. 

k. Recognize special conditions associated wirh t:scr needs. 

L Synthesiz~ traffic picture. altitude. roure. weather, and airspace information i:1to a complete 

mental traffic picture wid1 regard to r...l,.e need to amend de:4!a.·"l_Ce of one or wore aircraft. 

m. Recognize the need to amend deara:tce of one or more aircraft based on information available. 

7. Formulate a plan of acrion for clearance generation. 

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

complete m~mal traHic picrare with regard to formulating a controller plan of action. 

b. Decide the requirements and restrictions necessary for composing clearance based on a\'aiiable 
• r . 
1nrorrnation. 

8. Evaluate a mental flight plan projection for appropriateness. 

a. Search target symbol, data block, and geographic map data on radar display for information to 

evaluate rbe appropriateness of the flight plan. 

b. Assess the j ring on rada: display for information pertai:1ing to t_.l,e nee2 for amended clearance. 

c. Perceive a mental traffic picrure from fDH data bloc.~. trac..i( history~ and vdociry vecror on radar 

display. 

d. Extract aircraft identification, altitude, and altitude qualifier (YFR or OTP) from fuji dara block. 

e. Extract airspace area from radar disph1y for comparison to the tra...nc situation on radar di~play. 

f. Extract the relative location of aircraft in question from the target symbol on radar display. 

g. Exuact altitude !imir and activation pe:ioci of airspace area from status information area. 

h. Search the flight progress strip in the flight stri~ bay for information pertaining to formulation 

of dearance. 

1. Extract flight idf'ntification, assig:1ed ahituCe. requested altitude, and estimated ground speed 

from flight progress strip. 

j. Exuacr :oute informat1on. posred Ex, next pos:red :D... a:1d calc-Jiated. time of arrival over posted 

~_x from flight progre-ss seip. 

k. Extract pre"·ious pcsred :1x, t:ue ai:speed, ;;.:1~ z-e~Grks from fl!ght progress strip in flight srrip bay. 
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IV. Route or pLm flights. 

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

complete mental traffic pict~re with regard to evaluating the appropriateness of the flight plan. 

m. Evaluate the appropriateness of the flight plan based upon a complete mental traffic picture. 

9. Determine appropriate action for aircraft clearance. 

a. Synthesize a mental traffic picture to determine controller co• se of action. 

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

I 0. Receive requested flight pla.'l changes. 

a. Receive ground-to-ground communiotions (requested flight plan chang;es). 

b. Transmit air-~o-ground (requested flight plan changes from pilot). 

I J. Recei-:e clearance request. 

a. Receive ground-to-ground communications (relayed clearance request). 

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

12. Receive controller request for clearance/approval. 

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

13. Forward clearance request to another controller. 

a. Initiate ground-to-ground communications (forward clearance/approval request). 

! 4. Request clearance/approval from another controller. 

a. D~cide on the need to coordinate clearance with another controller. 

b. Initiate gro»'ld-to-ground communications (clearance/approval request). 

15. Receive clearance approval/clearance restrictions from another controller. 

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

16. Receive clearance disapproval/denial from another conuoller. 

a. Receive ground-to-ground communications (clearance rejection/denial). 

B. Respond to contingencies/emergencies. 

1. Advise supervisor of emergency. 

2. Issue instructions co NORDO aircraft for identification turn/transponder response. 

a. T ra..r1smit air-to-ground {issuing instructions to airc:Iafi: with no transmitter). 

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

a. Search full clara block on radar display for special condition indicator, target symbol, altitude 

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

b. Detect emergency beacon code or altitude qualif..!:r (nonconformance indication) in full data 

block. 

c. Recognize aircraft turns from target symbol, ttack history, and full data block. 

d. Transmit air-to-ground (detect erratic pilot communication behavior). 
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IV. Route or plan flights. 

e. Integrate data received ro make a decision as to whether a potential emergency or other problem 

extsts. 

4. Inform designated emergency response personnel of aircraft having flight problems. 

a. Initiate ground-ro-ground communications (sending contingency information). 

5. Conduct a search for aircraft without radio contact. 

a. Decide en 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.l. message (requesting information on NORDO aircraft). 

d. Transmit air-to-grounc (attempt to contact NORDO aircraft including backup and emergency 

frequencies). 

6. Observe aircraft identification turn. 

a. Search target symbol (uncorrelated primary or secondary), full data block, and limited data block 

on radar display for aircraft turn or transponder response to instructions by A TC. 

b. Extract movement of target symbol, track history, and velocity vector on radar display in response 

to instructions issued from an A TC facility. 

7. Conduct radio/radar search for overdue aircraft. 

a. Decide on appropriate course of action for search. 

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

c. Transmit air-to-ground (attempt to contact overdue aircraft or request another aircraft to attempt 

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). 

8. Receive supervisor notice to conduct communications searc..l, for overdue/NORDO aircraft. 

a. Receive ground-to-ground communications (notice from supervisor to conduct communication 

search for overdue or NORDO aircraft). 

9. Receive notice that the supervisor will conduct a communications search for overdue/NORDO 

aircraft. 

a. Receive ground-to-ground communications (notice from supervisor that he will conduct 

communications search for overdue or NORDO aircraft). 

l 0. Receive pilot notice of emergency declared. 

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

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

code. 

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

11. Determine appropriate emergency/contingency actions. 

a. Decide what control actions are appropriate to the emergency or contingency situation~ 
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IV. Route or plan flights. 

12. 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 air-to-ground (notice from pilot of termination and/or time of termination of an 

emergency or conringt>ncy situation). 

13. Forward termination notice/time of emergency/contingency. 

a. Initiate ground-to-ground communica(ions (forward notice of termination and/or time of 

te~mination of emergency or contingency situation). 

b. Transmit air-to-ground (forward notice to pilot of termination and/or time of termination of 

emergency or contingency situation). 

14. Receive notice of emergency declared and contingency pian invoked. 

a. Receive ground-to-ground communications (information on emergency declaration and contin

gency plan). 

15. 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. 

16. Declare an emergency. 

a. Initiate ground-to-ground communications (inform supervisor or other controller of dec';ion). 

b. Cross-reference checklist in static infOrmacion record (review checklist). 

c. Decide on appropriate actions for situarion. 

17. Receive 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). 

18. Forward contingency/ emergency information to others. 

a. Initiate ground-to-ground communications (forwarding contingency/emergency information). 

b. Initiate flight data amendment message (to enter contingency information in remarks section). 

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

a. Initiate ground-to-ground communications (requesting assistance from another controller or 

facility to attempt to issue instructions to pilot ofNORDO aircraft). 

b. Transmit air-to-ground (requesting pilot to tty to contact mother pilot of suspected NORDO 

aircraft). 

20. Conduct emergency actions. 

a. Cross-reference checklist (position, emergency, contingency) for appropriate emergency actions 

and assistance to pilot. 

b. Initiate ground-to-ground communications (coordinating emergency acticns and informing 

others). 

c. Transmit air-to-ground (providing information and assistance ro pilot). 
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C. Respond to special operations. 

1. 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 operat!on). 

c. Extract special aircraft idem'fication from full data block on radar display. 

d. Search flight progress strip in flight strip bay for special operations aircraft. 

e. Detect remarks (N OPAR, special operation), flight identification pertaining to special operations 

in the flight progress strip. 

f. Extract remarks (NOPAR, special operation), flight identification pertaining to special opera

tions from the flight progress strip. 

2. Receive review/ notice of special operation. 

a. Receive G.!. message (receiving briefing on special operation). 

b. Receive ground-to-ground communications (receiving information 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. Initiate ground-ro-ground communications (notice of special operations). 

b. Transmit G.!. 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 aaions. 

b. Initiate grcund-to-ground communications {coordinate speci~l operations actions). 

c. Transmit air-to-ground (coordinating special operations actions). 

5. Receive notice of termination of special operation. 

a. Receive ground-to-ground communications (special operation termination). 

b. Receive G.L message (special operation termination). 

c. Transmit air-to-ground (pilot notice of special operation termination). 

6. Forward notice of termination of special operation. 

a. Initiate ground-to-ground communications (special operation termination). 

b. Transmit air-to-ground (special operation termination). 

D. Rev;ew flight plans. 

1. Observe new flight progress strip. 

2. Acquire new flight progress strip printed out on the flight srrip primer or from the flight strip bay. 

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 strip for completeness. 
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IV. Route or plan flights. 

c. Decide what data are missing from flight progress strip (after scanning each field to determine if 

necessary information is available). 

3. Review flight progress strip for flight plan errors. 

1. A.ssess correctness of information on flight progress strip (e.g .. bad routing, airspeed). 

b. Decide what data ~re incorrect in flight progress strip (after scanning each field to determine 

correctness of information available). 

4. Receive flight plan from pilot. 

a. Transmit air-to-ground (receive flight plan from pilot). 

5. 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. 

6. Question pilot about the flight pian. 

a. Transmit air-to-ground (question pilot regarding filed flig..lu plan). 

7. Forward flight plan data verbally/physically. 

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

b. Initiate ground-to-ground communications (forwarding flight plan to another comroller). 

c. Transmit flight plan data physically to another controller. 

8. Enter stereo flight plan into the system. 

a. Initiate entrt of stereo flight plan message for input of stereo flight plan. 

b. Execute entry of stereo flight plan message. 

c. Detect system acceptance of stereo flight pl~n. 

9. Record new flight plan data on flight progress strip. 

a. Initiate recording the flight strip entry on a blank flight progress strip. 

b. Initiate recording the comroller note for new flight plan information. 

10. Enter flight plan into the system. 

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

b. Execme entry of r.'-le flight plan r::~essage. 

c. Detect system acceptance of flight plan. 

11. Inform pilot/relayer of required flight plan changes. 

a. Transmit air-to-ground (required flight plan changes ro pilot). 

b. Initiate ground-to-ground communications (required flight plan changes conveyed to other 

controller or to flight service). 

12. Question the relayer of a flight plan. 

a. Initiate ground-to-ground communications (information of ~rror or need for validation). 

b. Receive ground-to-ground commur:icarior.s (flight pian erro:/va!idacion). 
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E. Process flight plan amendments. 

1. Enter flight plan amendment into system. 

a. Initiate flight data amendment message. 

b. Execute flight data amendment message. 

c. Detect acceptance of flight plan amendment. 

2. Enter pilot's position repon into system. 

a. In~tizte entry cf the progress repon message (fOr input of flight plan progress reporr). 

b. Execute entry of the progress report message. 

c. Detect system acceptance of the progress report message. 

3. Receive flight plan amendment data that was verbally forwarded. 

a. Receive ground-to-ground communications (flight plan amendment data). 

4. Receive pilot's position report. 

a. Transmit air-to-ground (position report from pilot). 

b. Receive ground-to-ground communications (pilot's position report relayed by others). 

5. Forward flight plan amendment data verbally/physically. 

a. Initiate ground-to-ground comrnun.i.cations (flight plan amendment data ro an.other controller). 

6. Determine the need for a flight plan arnend:nenr. 

a. Synthesize a mental t!'affic picture, weather conditions. routing av-ailability, and ether conditions 

influencing the possible need for arnending a flight's flight plan. 

b. Assess the flight part, of the aircrafr. 

c. Assess application of a preferential route. 

d. Assess tr-.Jnc management restrictions. 

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

7. Question the pilot!conrroller on t..l-te flight plan amer.dment. 

a. Transmit air-to-ground (query pilot on flight pla.'l amendment). 

b. Initiate ground-to-ground communications (query other controller or facility on flight plan 

a.'nendment). 

c. Receive ground-to-grou"d communications (response to query on flight plan amendment). 

8. Fo~'ard pilot's position report. 

a. Initiate ground-to-ground communications (position report from pilot). 

9. Receive cvmpurer message of flight plan amendment. 

a. Detea message waiting !an1p (wiL~ c..hime) on computer readout dev!ce or ~ew strip on flight strip 

printer. 

b. Search computer readout device a..1dior nev..- flight progress strip for flight data ~e .... -ision (nev.· flight 

progress sr:-ip provided for route amendment)_ 

c. Detect flight ddta revision on computer re.adout Cevice or flight prcg;-ess strip. 

d. Extract ne\\· flight data on computer readout devlce or flight progress strip. 
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IV. Route or plan flights. 

I 0. 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 entry (drawing a line or X 

through it). 

!I. Flag flight progress strip for reminder action. 

a. Initiate flagging rhe flight progress strip (for reminder action by setting the holder off to one side). 

!2. Unflag the flight progress strip. 

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

13. Forward request for flight plan amendment to orher controller. 

a. Initiate ground-to-ground communications (request for flight plan amendment), 

14. 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 calculated time of arrival over posted fix from flight progress strip, 

c Recognize actual time over posted fix from pilot-reported or radar-observed timefspeed on radar 

display. 

d. Transmit air-to-ground (query pilot regarding aircrafr speed verification), 

e, Compare calculated time of arrival over posted fix against acrual rime over posted fix. 

f. Calculate estimated ground speed, 

g, Decide if true airspeed needs to be amended. 

h. Decide if calculated time of arrivzl over posted fix needs to be amended (next posted fix calculated 

rime of arrival). 

15. Inform controller if unable to amend flight plan. 

a. Initiate ground-to-ground. <:ommunications (advising controller when unable to accept flight 

pian amendment). 

16. Receive controller notification if unable to amend flight plan, 

a. Receive ground-to-ground communications (receive notice from another controller when unable 

to accept flight plan a!nendmem). 

F. Receive transfer of control/radar identification. 

l. Receive handoff request. 

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

b, Detect special condition indicator (handoif) in full data block on radar display. 

c. Receive ground-to-ground communica::ions (handoff request). 

2. Accept verbal handoff. 

a.. Receive ground-to-ground communications (accepting verb.J handoff). 

b. Determine if target being handed off is an uncorrdated or correlated target. 

c. Detect appearance of appropriate fuH data block on radar dispiay. 
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IV. Route or plan flights. 

3. Accept automatic handoff. 

a. Initiate acceptance of handoff message for acceptance of hand off. 

b. Execute acceptane< of han doff message. 

4. Determine that aircraft is entering st:ctor. 

a. Search geographic map data on radar display for information that may aid in determi!ling if 

aircraft is entering sector. 

b. Extract sector boundary, route structure, airport, obstruction, .a....'1.d flx from radar display {fixes 

likely for position repon). 

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

sector. 

d. Extract flight identification and computer identification from flight f'Wgrc ,s st:cip. 

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

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

g. Extract previous posted fix. time over previous posted fix, posted fix, and calculated time of arrival 

over posted fix from flight progress strip. 

h. Determine that aircraft is entering sector. 

1. Extract next posted fix from flight progress strip. 

J· Extract true airspeed and strip marking from flight progress strip. 

k. Acquire aeronautical chart from the static information display pertinent to t..~e flight. 

L Synthesize last known position, time at last known position. speed. route. and current time and 

map data into a mental picture of aircr-~ position. 

m. Project a mental picture of aircraft position with respect m the location of u.I,e sector boundary. 

n. Recognize aircraft is entering sector airspace. 

5. Determine response to handoff reques<. 

a. Scan target symbol, data block, and geographic map data on radar display ro determine rhe 

r~ponse to the handoff request. 

b. Extract aircraft identification, altitude, a..<td altitude quaiifier from full data block. 

c. Search the flight progress strip for information concerning whether or not to accept the handoff. 

d. Extract flight identification and computer identification fr~m flight progress stnp. 

e. Extract assigned altitude, requested altitude, and route information from flight progress strip. 

f. Extract estimated ground speed and remarks from flight progress strip. 

g. Extract previous posted fix, posted fix, and next posted ftx from f!ig.J.,t progress strip. 

h. Extract time over previous posted fix, and calculated time of arrival over posted fix~ from ilight 

progress strip. 

1. Ext..~ct strip marking from flight progress strip. 

i· Synthesize a mental tra.'fic pict"Jre with altitude, speed, a.'!d route infor:narion into a complete 

mental traffic picture (wit!1 regard to accepting handoff). 

k. Decide wheui,.er or nor to accept a. ha..11doff in co!1sicterarion of the men:al traffic picture. 

6. Receive ha.'"'ldoff ret:action. 

a. Receive ground-to-ground comm·_l;licatio!1s {handoff ::etracrion). 

b. Detect disappearance ~fblinking full data b!ock on radar display (indicatir:gh~doff retr:action). 
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IV. Route or plan flights. 

7. Requesr transfer of controL 

a. Initiate ground-to-ground communications (action to request control of an aircraft). 

8. Receive control of aircraft. 

a. Receive ground-to-ground communications (release of control from another comroller/fuciliry). 

9. Deny hand off. 

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

G. Initiate transfer of control/ radar identificatio!l. 

1. Initiate handoff. 

a. Initiate handoff message to initiate handoff action to another sector or facility. 

b. Execute iniriarion ofhandoff message. 

c. Detect acceptance of the initiated han doff message by observing the special condition indicator 

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

d. Initiate ground-to-ground communie2.tions (handoff request). 

2. Observe automatic initiation of handof[ 

a. Search radar display for handoff indication. 

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

c. Extract special condition indicator (track being handed off) &om the full data block. 

3. Retract handoff. 

a. Initiate retraction ofhandoff message to recall previously initiated handoff. 

b. Execute retraction of handoff message. 

c. Detect acceptance of retracted handoff message. 

d. Initiate ground-to-ground communications (handoff retraction). 

4. Receive handoff acceptance. 

a. Search radar display for acceptance of handoff. 

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

that handoff was accepted. 

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

5. Discuss transfer of control with other controller. 

a. Initiate ground-to-gmund communications (information concerning transfer of control of an 

aircraft). 

b. Re.:eive ground-to-ground communications (information on transfer of control}. 

6. Determine that aircraft is leaving sector. 

a. Search geographic map dara on radar display for information that may aid in determining if 

aircraft is leaving sector. 

b. Extract sector boundary from radar display. 

c.. Cross-reference pilot position repon. 
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d. Search flight progress strip in flight strip bay (foe flight progress strip of aircraft potentially leaving 

sector}. 

e. Extract estimated ground speed, true zirspeed, and route information from flight progress strip 

(non-radar). 

f. Extract previous posted fix, time over previous posted Ex, posted fix, and calculated time of arrival 

over posted fix from flight progress strip (non-radar). 

g. Extract next posted fix and remarks (estimated time of arriv:>l) from flight progress strip. 

h. Extract remarks (estimated elapsed time ro destination) and calculated time of arriv:>l over 

previous fix frocn flight progress strip. 

1. Extract strip marking from flight progress strip. 

J· Synthesize last known position (non-radar), radar position, pilot reported position, sp~ed, and 

route into a mental picture of aircraft position in relation to s~:ctor boundary. 

k. Projea a menral piG~re of aircraft position with respect to location of sector boundary. 

l. Recognizt: aircraft is leaving sector airspace. 

7. Detect manual handoff mode indication. 

a. Search full data block on radar display for automatic handoff inhibit indication. 

b. Extract special condition in<1icaror and accent symbol (automatic handoff inhibited) from full 

data block. 

c. Search for acceptance or non-accepra..,ce of handoff. 

d. Recognize that the automatic handoff status has been inhibited and that manual handoff is 

necessary. 

8. Initiate transfer of flight data w another contro!ler!fucility. 

a. Initiate ARTS-Ill transfer request rnessag~ to transfer flight plan data ro another fucility. 

b. Execute ARTS-Ill transfer request message. 

c. Detect system acceptance of message. 

d. I~iriate ground-to-ground communications. 

9. Receive handoff rejection. 

a. Receive ground-to-ground communications (notice ofha..11.doff rejection). 

10. Receive request for rransfer of control. 

a. Receive ground-to-ground communications (receive request for tra.""lsfer of control of aircraft). 

ll. Inform controller of any conditions affecting transfer of control. 

a. Initiate ground-to-ground communications (informing controller of any conditions 3.1Cfecting the 

transfer of control of an aircra..fr). 

12. Inform conrroH~r of relinquished control of aircraft. 

a. Initiate ground-to-ground communications (advising controller of release of an aircraft). 

H. Issue point ours. 

I. Initiate point out. 

a. Initiate point out message. 
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IV. Route or plan flights. 

b. Execute initiate point our message. 

c. Detect system acceptance of initiated point out message. 

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

2. Discuss point out with other controller. 

a. Initiate ground-ro-ground communications (di::.cussing point out). 

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

3. Receive acceptance of point out. 

a. Receive ground-to-ground commu:1ications {notice of point out acceptance). 

4. Receive rejection of point out. 

a. Receive ground-to-ground communications (rejection of point out). 

L Respond to po~nt outs. 

1. 

2. 

3. 

Receive point out request. 

a. ReLeive ground-t,o-ground communications (point our request). 

b. Detect full data block forced ontc radar display. 

Suppress full data block after point out. 

a. Initiate suppression of forced data block message to remove data block from radar display which 

had previously beer; forced to the sector on point out. 

b. Execute suppression of forced data block message. 

c. Recognize disappearance of data block from radar display. 

Determine response to point out. 

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

b. Extract track history, full data block on radar display. 

c. Search flight progress <trip in flight strip bay to determine action required regarding point out. 

d. Extract flight identification, aircraft type, true airspeed, and assigned altimde from flight progress 

strip in flight strip bay. 

e. 
c .. 
g. 

h. 

Extract requested altitude 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. 

1. Synthesize a mental traffic picture, weather, special events, airspace, altitude, route, and speed 

information into a mental picture with regard to point out. 

J· Decide on an appropriate response to point out. 

4. Accept point out. 

a. Initiate ground-to-ground communications (point om: acceptance}. 

5. Deny poinr out. 

a. Initiate ground-to-ground communications (point out rejection or radar contact). 
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J. Issue clearances. 

I. Suggest clearance alternatives to pilot. 

a. Transmit air-to-ground (clearance alternative to pilot). 

2. Formulate a clearance with appropriate instructions. 

a. Search data block and geographic map data on radar display for information pertaining to 

formulating a clearance. 

b. Extract full data block, velocity vector, and track history on radar display. 

c. Synthesize traffic picture, altitude, route, weather, and airspace information into a 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. 

3. 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). 

4. Detect readback of issued clearance. 

a. Detect whether readback of issued clearance is correct. 

b. Transmit clearance until read back is correct. 

5. VerifY aircraft compliance with clearance. 

a. Search full data block and geographic map data on radar display for compliance with clearance. 

b. Extract aircraft identification, altitude, and altitude qualifier from full data block on radar display. 

c. Cross-reference airspace area from radar display. 

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

e. Synthesize traffic picture, altirude, 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 instructions issued by ATC. 

6. Question pilot/relayer regarding conformance 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). 

7. 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). 

8. Approve clearance request. 

a. Initiate ground-to-ground communications (giving approval to clearance request). 
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9. Deny clearance request. 

a. Initiate ground-to-ground communications (ciearance denial). 

b. Transmit air-to-ground (clearance denial). 

10. Suggest alternative(sJ tv ,Ioorance request fro:u controller. 

a. Initiate ground-to-ground communications (clearance alternative). 

K. Establish, maintain, or terminate radio communications. 

1. Receive request to caned air traffic services. 

a. Transmit air-to-ground (request from pilot to cancel air traffic services). 

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

services). 

2. Terminate radio communications with aircraft. 

a. Transmit air-to-ground (advising pilot to change to another frequency or that listening watch is 

no longer required on assigned ft~ttency). 

3. Receive arrival message. 

a. Receive ground-to-ground communications (notice of arrivai time). 

b. Transmit air-to-ground {notice from pilot of arrival time at destination airport). 

4. 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. 

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

d. Extract NAVAID/radio frequency from overhead map. 

5. Issue change offrequency to pilot. 

a. Transmit air-to-ground (issuing frequency change to an aircraft). 

6. Receive initial radio contact from piior. 

a. Transmit air-to-ground (initial call from pilot reporting his presence on frequency). 

7. Issue altimeter setting. 

a. Search weather sequence or altimeter setting readout on computer readout device. 

b. Extract a!timerer setting from computer ro:adout device. 

c. Extract altimeter setting from surface observation on meteorological data record. 

d. Transmit air-to-ground (issuing altimeter to pilot along route or at destination). 

8. Verify aircraft assigned altitude. 

a. Extract aircraft identification, altimde, a~d altitude qualifier from full data block on radar display. 

b. Search flight progress strip in flight strip bay for assigned altitude of aircraft in que5tion. 

c. Extract flight identification and :~.ssigned altitude from flight progress strip. 

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

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

f. Decide altitude is verified. 
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9. Validate Mode C :lltitude. 

a. Search full data block on radar display fo: information related to aircraft Mode C altitude. 

b. Extract altirude (.\lode C) from the full data block on radar display (aircraft's current altitude). 

c. Compare altitude information with the pilot reported altitude. 

d. Decide the validiry of (Mode C) altitC>de displayed for aircraft. 

10. Enter reponed altitude. 

a. Initiate entry of reported altitude message. 

b. Execute entry of reported altitude message. 

c. Detect appearance of altitude (reponed) in fuH data block on radar dis?lay. 

d. Record flight strip entry to show reported altitude. 

L Establish radar identification. 

1. 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 display. 

c. Detect appear ...nee of a nev.· primary target 0:1 radar display. 

d. Detect appearance of a new secondary :arger on radar display. 

2. Inform pilot that radar ccntact is established. 

a. Transmit air-to-ground (advising pilot that radar contact has been established). 

3. Observe radar rarger on departing aircraft within one mile of takeoff runv."2y. 

a. Detect target symbol and full data block on radar display. 

b. Cross-reference departure airport (runv."2.y centerline extension) of geographic map data on radar 

display. 

4. Observe beacon target change to specified code. 

a. Acquire full data block on radar display. 

b. Detect beacon code change in full clara block on radar display of aircraft of interest. 

5. Observe radar target associated with handoff/poim our. 

a. Acquire target symbol, full data block, and limited data block on radar display. 

b. Cross-reference sector boundary of geographic map data on radar display. 

c. Detect aircraft identification and blinking field (handoff) on full da<a block of radar display 

corresponding to aircraft being handed off. 

6. Inform pilot to make identifYing rum. 

a. T !'ansmit air-to-ground {req~est turn for i~entificat!on). 

7. Request pilot squawk idem:. 

a. Transmit air-to-ground (reques:- p!lot ide!lt). 
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8. Observe data block ident. 

a. Detect idenring target turn, aircraft identification, secondary target, and full data block on radar 

display. 

9. Request rhat pi!ot change transponder to standby. 

a. Transmit air-to-ground (request pilot change to beacon standby mode). 

10. Observe loss of beacon target. 

a. Detect loss of secondary target associated with full data block on radar display. 

11. Request that pilot return transponder to normaL 

a. Transmit air-to-ground (request pilot to rerum to normal beacon code). 

12. Observe reappearance of beacon target. 

a. Detect appec.rance of secondary target associated with full data block on radar display. 

13. Inform pilot of radar position. 

a. Transmit air-to-ground (inform pilot of radar position). 

14. Observe radar targer corresponding to pilot report. 

a. Acquire target symbol. full data block. limiied data block. primary target. and secondary target 

on radar display. 

b. Extraaaircraf.: identification in ful! data block or limi:ed data block corresponding to pilot-reported 

position. 

c. Extract primary tdrget or secondary target on radar display corresponding to pilot-reported 

position. 

I 5. Request beacon code for aircraft. 

a. Initiate discrete code request message. 

b. Execute discrete code reques! message~ 

c. Detect beacon code assigned on beacon code message. 

d. Extract beacon code assigned from compu:er readout device. 

16. Assign beacon code to aircrafr. 

;L Transmit air-to-ground (2SSign beacon code to pilot and request "idem:"' if appropriate). 

b. Initiate ground-to-ground comrnunica::ions (inform other cont>oHer of beacon code assign

ment). 

17. Reassociate data block. 

a. Initiate trac..lt message. 

0. Exec .. ne initiation of track mess.a?:e. 

c. Detect fui! data b!ock reassociareci wi::J: .:.arget symbol o::. raCa:- d!s?!.ay. 
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18. Observe data block not associaced w!th target. 

a. Scan radar display to verifY that full data block is associated with target symbol. 

b. Detect full data block not associated with target symbol. 

c. Detect coast uack in position symbol on radar display. 

19. Initiate use of radar separation standards. 

a. Scan target syrnbot on radar display in radar coverage area not under ~dar contact. 

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 information. 

1. Receive weather briefing. 

a. Recei,·e ground-to-ground commur.ications (weather briefing). 

b. Receive G.!. message (weather information). 

2. Determine- whether another controller or pHot needs weather advisory. 

a. Assess the need to fof'\\.-ard weather advisory to another controller. 

b. .Assess the need to forward weather advisory to pilot. 

3. Issue weatherladvisorylupdare to others. 

a. Cross~reference weather sequence on computer reado11t device. 

b. C:o:;s-reference PIREP, aviation weather forecast. and center weather repor.: on meteorological 

data record. 

d. 
Initiate ground~to-ground commun]cations \weather ad:visor:~ information or update). 

Transmit air-to-ground (weather advisory ir.formarion or update). 

e. Transmit G.!. message (wearherladvisory/updare). 

4. Receiv" wearher advisory (e.g .. SlG~iET. A1R..\1ET). 

a. Receive ground-to-ground communications (weather advisory). 

b. Receive G.!. message (weather advisory). 

c. Receive PI REP. aviation weather forecast. or center weather reoort. 

5. Forv..~ · weathr:r/PIREP inforr:tation. 

a. Initiate ground~ro-ground com:nu~io.r!ons (forn·ard weather info:mation). 

6. Request weather informatio~:. 

a. Initiate ground.-::o-g::-our:d comrr..unic.ario~s :;request weaiher inform..at1on). 

b. T r.a.:l.Smit air-::o-ground {request wear.her info~matio:1). 

c. Iniriare wea.th~r :request :nessage Uo :-eques: sto:eC weathe: dat.a\ 

d. Execute we.athcz- request message. 

e. De~ect system a.ccep~aace o: \\'eathtr req;.:es: message. 

f. Transmit G.L message :reqt.:est fo: wea:he: in:o:r::.ation). 
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V. Assess wea_ther impact. 

7. Broadcast weather information. 

a. Transmit air-to-ground (broadcasting current weather information). 

8. Observe radar display of wearher linelinrensirylmo,·emenr. 

a. Synthesize extracted weather information into a mental weather picture. 

b. Recognize area of light precipitation. 

c. As[)ess severity of weather conditions. 

d. Estimate the dimensions/ movementl!ocation of rhe weather if such data are nor available. 

9. Determine w~ather impact on routes/flow. 

a. In regrate mental weather picture with mental traffic picture. 

b. Assess the impact of known and forecasted weathe!" on traffic flows and routes. 

10. Determine altitude/route change to bypass severe weather. 

a. Integrate mental weather picture with pilot request to form mental traffic picture. 

b. Decide altitude/route to bypass severe weather based on a mental traffic and weather picture and 

routes through area. 

11. Evaluate the impact of a new weather condition. 

a. Synthesize new weather data and the number of pilo!: requests for altitude change or reroute into 

a mental weather picture. 

b. Evaluate new aerona'.!tical and meteorological data for impact on traffic. 

12. Receive new routing for weather avoidance. 

a. Receive ground-to-ground communications {new routing for weather :a.voida."'lce). 

b. Receive new routing for controller note record. 

c. Receive G.I. message (new routing for weather avoidance). 

d. Extract flight progress strip with n.ew routing for weather avoidance for an aircraft. 

e. Ex::ract traffic manageme::1t r::cord noting new routing for weather avoidance. 

f. Issue appropriate routing change to pilots. 

g. Input revised rm;ting into compute:. 

h. Observe comp!iance of routing change. 

!3. Forv•ard urgent PIREP to others. 

a. Cross-reference PI REP including turbulence reports on meteorological data record. 

b. Initiate ground-to-ground communications hransm!t PlREP information). 

c. T :ansrnit air-to-grou~d (transm:~ PI REP indudi~g turbulence reports to pilo:::). 

14. Record P!REP. 

1 -. ). 

a. Record PlREP (handw:itten). 

Review ">\'eather i::forz;tarion 0n displays:' records. 

a. Search wea:: .. !:e!' s.eque:1ce on co!'f'.?'..!~er reaciou: c.~v:.ce or rligh~ str~p p~i:1te.=-. 

b. Exr::acr altimeter setting. re;-::pe:arure a:1d dewpoint. ,·isibiiiz:.·. ar:ci r~marks fzum weather 

se<;uence Of! COr:1?ilter re;adout dev:,:e. 





V. Assess weather impacr_ 

5. Receive general :"OTA.M. 

a. Receive G.i. message (general NOTA:\1). 

b. Receive ground-to-ground communications (general KOT A.\1). 

6. Receive airport environ me:: tal information. 

a. Receive ground-to-ground communic.ations. (airport enviro!1mem:ai informarion from tower). 

7. Receive runway use data. 

a. Receive ground-to-ground comrr.unications {runway in use data). 

b. Receive G.L message (runway in use da::a). 

8. Rece;ve airport specific ~OTA.:vL 

a. Receive ground-ro-ground comr.mnications (airpo:-r specific ~OTA~i). 

b. Receive G.I. message (airport-specific ;..:oTA~\1). 

9. Forv;ard runway use data. 

a. Initiate ground-to-ground communicat:ions {runway use clara). 

b. Transmit air-to-ground {runway use data). 

10. Receive weather report/updare (e.g .. hourly surface observarion, other reports). 

a. Search weather sequence on computer readout device or flight strip printer for changes in weather 

data. 

b. Extrac: altim~ter setting. temperature and de?.·point, visibility. and remarks from weather 

sequence on compur.er readout device or flight strip printer. 

c. Extract wind direcr:on. speed. and charac::er (gusts, etc.) from weather sequence on computer 

readout device or flight strip printer. 

d. Search PI REP. aviation weather fo:-ecast. center weather repor.:. and surface observation on 

meteorological data record. 

e. Receive ground-to-ground co:nmunicarions (weather n:porr/updare}. 

f. Recognize updated weather informa-::ion in PI REP. center weather report~ surface observation 

and aviation weather forecast. 
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VI. Manage sector/ position resources. 

A. Brief relieving controllers. 

1. Brief relieving conrrolier. 

a. Cross-reference checklist or auromated checklist during relief briefing. 

b. C:oss-reference controller notes during relief briefing. 

c. Inform relieving conrroller (mental traffic picture, mental weather picture, mental systems status 

picture. priority messages. controller notes. display status). 

2. VerifY completeness of relief briefing. 

a. Cross-refeerrce checklist tO verify completeness of relief briefing. 

b. Assess completeness of relief briefing. 

3. Sign off at position log. 

a. Initiate record on paper or automated log, sign on/off iog. 

B. .-\ssurne position responsibility. 

1. Review sysrem 5!atus w determine currency/upda.te sd[ 

a. Search status information area for system status information pertinent t:l assuming controi of 

position. 

b. Extract communications status, equipment status, and airspace status from the status information 

area. 

c. Search list display on radar di':>piay for information pertinent to a.ssur:1ir!g cont:ol of position. 

d. Extract depanure list, inbound list, hold b:. and group suppression Est from the list display. 

e. Extraa 'lFR inhibit list and conflict alert list from list display. 

£ Synt..ltesize extracted information with regard to assuming position ;esponsibility. 

2. VerifY that all required display parameters are properly set. 

a. Scan radar display and comrolle.r console for lighting Je,·els, geographical range, altitude filrer 

limits, and setting for other adjustable parameters. 

b. Compare parameters on radar display v:irh procedural requirements. 

c. Compare pa..rameters on flight strip printer wit!! procedural requirements. 

d. Compare parameters 0:1 compm:er readout device with p:ocedural requirements. 

3. Adjust parameters and displays/equipment to personal preference. 

a. Initiate adjustment of contrast. dimmer. and other settings to personal preference. 

b. Detect changes in console settings. 

c. Initiate adjustments to communications equipment/displays. 

d. Adjust volume of audio alarm. 

e. Adjust focus adjustmen~. 

4. Check displays/equir:ment for yroper configurat:on, usability, and satisfactory status. 

a. Recognize display configuration, status, and overall workstation usability. 

b. Evaluate workstation physical displays and equipment. 

c. Receive communications statt.:s (including co:1figurations). 
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VJ. Manage sector/position resources. 

5. Review briefing check.list/not:es to assure completeness of briefing coverage. 

a. Search information on controller nmes. 

b. Search checklist and locally direct<d information for data pertinent to assuming control of 

posumn. 

c. Extract pertinent data fro~ checklist and locaiiy directed information on computer readout 

device or status information area. 

d. Integrate exrraaed information with regard to assuming position responsibility. 

6. Determine if ready to accept control responsibility. 

a. Decide whether or not to assume position responsibility based on the information available. 

7. Receive controller relief briefing. 

a. Recei"e traffic~ weather. and system status briefing from conrro~ler verbally. 

b. Cross-reference radar display, flight strip bay. status information area, meteorological data record, 

and traffic management record. 

c. Synthesize traffic, weather, and system status information into mental picture of situation. 

8. Inhibit automatic hand off for all tracks or for designated track. 

a. Initiate selection of automatic handoff (inhibit) message. 

b. Execute selection of automatic handoff (inhibit) message. 

c. Detect inhibited automatic handoffhas b~en aaiva<:ed in special condition indicator (automatic 

handoff manually inhibited) in fu!l data block on radar display. 

9. Restore automatic han doff for all tracks or for designared r:ack. 

a. Initiate selection of automatic hand.off (enable) message. 

b. Execute selection of automatic handoff (enable) message. 

c. Detect automatic handoff has bec:n e~:abled from absence of automatic handoff inhibited 

indicator in special condition indicator of fuil data block on radar displ;;.y. 

10. Review flight progress strips and display lists for correlation. 

a. Search list display (hold, inboand, departure, etc) for aircraft identification. 

b. Extract aircraft identification from list display. 

c. Search flight progress strip for flight idemificatior:. 

d. Extract flight identification from flight progress strip. 

e. Recognize matching flighr/;;.ircra..~ identific.nion. 

11. Sign on position log. 

a_ Initiate record on paper or automated log. sign on/off log. 

12. Review current and projected traffic/v-:e:a.ther. 

a. Search full data block. iimited data block. geographic map data on radar dis;:>lav to determine 

current and proj~cted traffic/weather. 

b. Extract target symbol. full data block. tr:ack history, vdociry Yector, and j ring 0:1 :-adar display. 

c. Ex::ract limited data biock, target s;::nbol. altitude. and altitude q:.1alifier on radar display. 

d. Extract full data block .altitude aJld alritude qualifier on radar dis?lay. 

e. Extract aircraf! iden::ification and g:ou~d speed f:om full dat2. block on radar display. 
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VI. Manage sector/position resources. 

f. Extract track symbol and position symbol from data block. 

g. Search flight progress strips in the flight strip bay for information pertaining to actual and 

projected traffic l<>ad. 

h. Extract assigned altitude from flight progress strip. 

t. Extract route information and remarks &om flight progress strip. 

J· Extract flight identification, aircraft- type, and estimated ground speed from flight progre>s strip. 

k. Extract previous posted ftx, time over previous posted fix, posted fix, calculated time of arrival over 

posted fix, and next posted fix &om flight progress sr:-ip. 

L Search weather sequence on computer readout device or flight strip printer for hazardous weather 

data. 

m. Extract updated weather from weather sequence on computer readout device or flight strip 

printer. 

n. Extract altimeter setting. temperature and dewpoint. sky and ceiling, and visi~ility from weather 

sequence on computer readout device or flight strip printer. 

o. Search PI REP. aviation weather forecast. surface observation. and center weather report oil 

meteorological data record for actual and predicted weather conditions. 

p. Extract aviation weather forecast. surface observation. and center weather report on meteorologi-

cal data record. 

q. Extract reported weather conditions &om PI REP. 

r. Extract NOT AM (general notices, alerts) from status information area. 

s. Search traffic management record for traffic management constraints. 

t. Exrract traffic constraints (speed, altitude, roure, etc.) &om traffic management record. 

u. Search sector metering list (where available) on the inbound list. 

v. Extract metering information from inbound list (where available). 

w. Synthesize extracted information into a mental picture of current and projected traffic and 

weather status. 

C. Execute backup procedures for proce>singfperipheral equipment failures. 

1. Verify computer action during transition stages. 

a. Search radar display to verifjr that all •-"gets under sector jurisdiction are properly identified. 

b. Ex=ct computer identification, aircratt id.:mification, and altitude from full data block on radar 

display. 

c. Recognize absence oflosr radar data message on iosr radar clara display of radar display. 

d. Extract time &om current time display and target symbol and full data block &om radar display. 

e. Recognize that full clara block is properly associated with target symboL 

£ Search flight progre,; strip in flight strip bay ro veri~- that data are consistent with data on radar 

display. 

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

h. Compare computer identification and flighr identification of flighr progress strip with full data 

block on radar display. 

t. Evaluate all computer responses during =nsitions between host and backup modes. 

j. Initiate communication with supervisor (discuss current system status). 

k. Receive information from supervisor regarding computer transition status. 
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l-7. Manage sector/position resources. 

Receive confirmation of comput:::r action during transition stages. 

a. Receive ground-ro-ground commun.icarions (veri£ cation of computer actions and data transmis

sion during transition stages). 

3. Detect non-acceptance of input data. 

a. • Detect display update alen on radar display. 

b. Recognize lack of feedbackiS)o"Stem response to control and/or data inputs. frozen targets, alen 

message. system startover message~ and no tit!le update on radar display. 

c. Scan response message or.. computer readout device for status of input data and messages. 

d. Derea rejection message on computer readout device. 

e. Extract rejection message from computer readout device. 

4. Receive notice of adjacent facility automation equipment status. 

a. Receive ground-to-ground communications (adjacent system srarw;). 

b. Receive G.L message (adjacem system status). 

c. Acquire adjacent system status from computer readout device or status information area.. 

5. Forv.-ard notice of equipment status. 

a. Initiate ground-to-ground communications (notice of equipment status)~ 

b. T r:ansmir G.L message (notice of equipment status). 

6. Detect failure to update flight plan data base. 

a. Search new flight progress strip on flight strip printer (to verifY that flight plan data base is being 

updated). 

b. Recognize that flight progress strip is not updated. 

c. Detect computer readout de'\·ice rejection message or code O'\·erflow message noting failure to 

accept flight data amendment message. 

7. Receive notice of equip;nent or operational srarus. 

a_ Receive ground-to-ground communications (equipment status~ computer status). 

b. Receive GJ. message (equipment status, computer status). 

8. Reven to hostiDARC backup procedures. 

a. Search checklist on hostfE-DARC backup procedures (D.IffiC/FDP or DARC only). 

b. Extract procedures to conduct hostfE-DARC backup operations. 

9. Reven ro host reduced capability mode procedures. 

a. Search status information area for standard operating procedures or checklist on host reduced 

mode procedures. 

b. Extract procedures to support reduced capability operations. 

I 0. Detect occurrence of radar display failure. 

a~ Perceive fai!"..i.re (d!splay malfunction/computer outage)~ 

b. Detect di>;- ~a y olen: of nor receiving radar message, nor updating display message, reduced data 

display m~·;, not receiving rime message or not receiving radar and rime message. 
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W. Manage sector/position resources. 

11. Observe d:ata base re~toration on .-adar display. 

a. Detect restoration (dispiay operation) of radar display. 

12. Detect occurrence of host failure. 

a. Search radar display for proper system functioning. 

b. Extract not updarine, display message. nor rect.iving radar and time :nessage, or not receiving radar 

message from display update alert on radar display. 

c. Extract reduced data display message and not receiving rime message from display update alen 

on radar display. 

d. Detect steady light on dear/parity error key on alphanumeric keyboard. 

e. Recognize degradation in resolution of dispiayed 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. 

13. Select DARC for generation of radar display. 

a. Execute seleaion of CDC prime key (host!DARC fimction, CDC Mode). 

b. Detect changes in full data block, target symbol and missi:1g vector line on radar display. 

c. Detect configuration status on radar display. 

d. Scan radar display for generation of data block via DARC. 

e. Detect data block on radar display (DAR C). 

14. Select host for generation of radar display. 

a. Execute select CDC prime key (host!DARC function, radar mode). 

b. Detect ~AS status on radar displa) . 

c. Scan radar display for generation of complete information in data block {no missing fields, vector 

lines, ere.). 

d. Detect dara block on radar display (host, correlated targets). 

15. Obsen·e posted notice of new/changed equipment/operational status. 

a. Acquire equipment status or computer status from status informat~on area. 

b. Acquire nev.· or changed equipment status • .computer status or other operational status from status 

information area. 

16. Request DARC be enabled. 

a. Initiate ground-to-ground communications {request supen·isor enable DARC). 

17. Verify flight plan data base during transition. 

a. Search full data b!ock on radar display fo; verification of flight data accuracy during transition. 

b. Extract aircraft identification and alrirude special condition indicator fran fuH data biock on 

radar display. 

c. Search flight progress strip in flight strip bay for verification of flight data accuracy during 

rrans1tton. 

d. Exuact computer identification. flight identification~ and ~1ode 3/A beacon code from flight 

progress strip in flight strip bay. 

e. Extract assigned altitude a11d true airspeed from flight progr~s strip in flight strip ba:·. 

f. Extract route ~nfon-;Jation, posted fix, next posred fix. calculated t!me of ar:-:val ov!"r pos~e-d fix. 

and remarks from fligh:: progress strip 2~ f!igh: strip bay. 
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VI. Manage sector/position resources. 

g. Extract route information (depanure point) from flight progress strip in flight strip bay. 

h. Extract proposed depanure time frcrr. flight progress strip in flight strip bay (ten proposed 

depanures in sector). 

!. Compare information in flight strip bay with information on radar <.iisplay. 

J· Initiate ground-to-ground communications (flight data). 

k. Receive ground-to-grouncl communications (flight data). 

L Compare flight data on radar display and flight progress strip. 

m. Evaluate extracted flight data for accuracy based on assess'llent with others' sources. 

D. Execute backup NAV AID procedures. 

1. Determine aircraft needing substitute 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 next posted 

fix from flight progress strip. 

c. Extract special equipment from flight progress strip. 

d. Search status inf9rmation area for status ofNAVAID. 

e. Extract NAV AID outage/status from status information area. 

f. Search radar display for affected targets. 

g. Acquire aircrafr identification and altiwde from full data block. 

h. Compare extracted rome of flight information with NAV AID outage information and any given 

substitute routing. 

1. Decide on aircrafr that will require substitute routing. 

2. Receive notice of NA V AID status. 

a. Receive communications (notice of NAV AID status). 

b. Receive G.I. message (notice ofNAVAID status). 

c. Transmit air-to-ground (receiving information from pilot regarding status ofNAVAID). 

3. Receive substitute routing. 

a. Receive communications (substitute routing). 

b. Receive G.!. message (substitute ro1.:ting). 

4. Discuss appropriateness with super1iso: of releasing equipment to maintenance. 

a. Perceive mental traffic picture from target symbol, full data block, track history, and vdociry 

vector on radar display. 

b. C:oss-reference flight progress strip in flight strip bay for information pertaining to actual and 

projected traffic load. 

c. Cross-reference pertinent weather information from PIREP ~ center weather report, aviation 

weather forecast, and surface observation. 

d. Cross-reference NOT AM from status information area. 

e. Cr-oss-reference traffic ma...'1agement record for tra...!fic management constraints. 

f. Cross-r-eference metering cons-uaints from sector metering Est on inbound list. 

g. Cross-reference status information area. for information penainin.g to releasing equipment. 
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VI. Manage sector/position resources. 

h. Synthesize extracted information into mental picture of current and projected traffic and weather 

status. 

1. Assess feasibility and impact of releasing equipment on the basis of current and projected 

workload demands. 

J· Initiate ground-to-ground communications (discuss with supervisor appropriateness of releasing 

equipment to maintenance). 

k. Receive ground-to-ground communications (discuss with supervisor appropriateness of releasing 

equipment to maintenance). 

5. Review need/cancellation of substitute routing with supervisor. 

a. Evaluate need for substitute routing. 

b. Initiate ground-to-ground communications (need to implement or caned substitute routing). 

c. Receive ground-to-ground communications (need to imp!ement or cancel substituto routing). 

6. 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.L message (notice from supervisor of release status of equipment). 

7. Record substitute routing on paper record. 

a. Rc::cord controller note (substitute routing). 

8. Review status of questionable NAV AID. 

a. Scan equipment status on status information area for status ofNAV AID equipment. 

b. Extract NAVAJO outage/s-..atus and NAVAID repair schedule from status information area. 

c. Initiate ground-to-ground communications (request for FSS, ATCT, or supervisor confirmation 

of NAV AID outage or return to service). 

d. Receive ground-to-ground communications (FSS, ATCT, or supervisor confirmation ofNA V AID 

outage or return to service). 

e. Transmit air-to-ground (asking pilot for confirmation ofNAVAID outage or return ro service, 

and receiving pilot report of status). 

9. Observe record of substitute routing. 

a. Detect substitute:: routing on status information arc::a. 

b. Extract substitute routing from status information area. 

10. Forward substitute routing. 

a. Initiate ground-to-ground communications (substitute routing). 

11. Forward deletion of previous substitute routing. 

a. Initiate ground-to-ground communications (delete previous substitute routing). 

12. Forward NA V AID :status. 

a. Initiate ground-to-ground communications (NAY AID status). 

b. Transmit air-to-ground (NAV.'\.!D status). 
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VI. Manage sector/position r~sourc~s. 

1 3. Record system status data change. 

a. Record on controller note a system status data change. 

14. Receive cancellation of substitute routing. 

a. Receive ground-to-ground communications (cancel substitute routing). 

\5. Request report on NAVAID status. 

a. Initiate ground-to-g,ound communications (query others on status of particular 1'-:AVA!D). 

b. Transmit air-to-ground (request additional pilot report on status of NA VA!D). 

E. Execute backup procedures fur communication failures/ uansienr operation. 

1. Detect communication failure or transient operation. 

a. Receive communications status/reconfigurations (detect communication failure). 

b. Initiate ground-ro-ground communications (problem in initiating ground-to-ground call). 

c. Receive ground-to-ground communications (problem receiving or answering ground-to-ground 

call). 

d. T ransrnit air-to-ground (problem initiating or receiving air-to-ground communications). 

e. Receive ATIS voice recording (intermittent/filed ATIS). 

f. Recognize malfunction in communication system which degrades or prevents communication 

capabilities. 

2. Forward alternate communication path. 

a. Initiate ground-to-ground communications (notice of alternate communications path). 

b. Transmit G.I. message (notice of alternate communications paffi). 

3. Receive new frequency assignment. 

a. Receive ground-to-ground communications (notice of new f:.:qaency). 

b. Receive new sector radio frequency to/from status information area. 

c. Receive G.!. mcs».ge (notice of new frequency). 

4. Forward notice of communication status. 

a. rnitiate gr<?und-to-gr-ound communications (communications sta.tus). 

b. T ~nsmit G.I. message (communications status). 

5. Receive notice of alternate commur .. ication path. 

a. Rece!ve ground-to-grour4d communicuions (alternate communications path). 

b. Receive G.L message (dternate comrnunicatio:::ns path). 

c. Receive communication channel assignment from status information area. 

6. Check status of personal/console communications equipment. 

a. Assess status of personal a...!d console communications equiprr.ent. 

b. Decide adequacy of switch settings and parameter indicators on inter-phone rn·itchi..ng system or 

FAA radio. 
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VI. Manage sector/position resources. 

7. Receive raotice of communication status. 

a. Receive ground-to··ground communications (communications status). 

b. Receive G.l. me~sage (communicarions staws). 

c. Tran-:mit air-to-ground (communications status). 

8. Switch to backup air-to-ground equipment/ radio/ frequency/ BUEC. 

a. Initiate selection of backup radio. 

b. Execute selection of backup radio. 

c. Initiate selection of radio frequency. 

d. Execute selection of radio frequency. 

e. Execute operation of backup emergency communications (BliEC). 

9. Request comm unicatior: check from others. 

a. Initiate ground-to-ground communicat~~ns (request for communications check). 

b. Transmit air-to-ground (request to pilot for air-to-ground radio communications check). 

10. Receive communication check from others. 

a. Receive ground-to-ground communications (communications check received from other con

troller, facility, or agency). 

b. Transmit air-to-ground (radio communications check received from pilot). 

11. Select original air-to-ground communications equipment/frequency. 

a. Suppress BUEC switch selection (original transmitter/receiver sire). 

b. Initiate selection of primary FAA radio option message. 

c. Execute selection of primary FAA radio option message. 

d. Initiate sdeaion of radio frequency message. 

e. Execute sdeaion of radio frequency message. 

12. Adjust ground-to-ground communication path to return to normal operation. 

a. Execute opera rio.~ of interphone switching sy:;rem to adjust communication paths to return to 

normal operations. 

13. Adjust ground-to-ground communication path to accommodat~ failure/overload. 

a. Execute operation of interphone switching system to mitigate failure/overload. 

14. Forw.u-d new frequency assignment. 

a. Initiate ground-to-ground communications (adv£sing of new frequen·:y). 

b. Transmit air-to-ground (advising of new frequency). 

15. Record communications status. 

a. Initiau: reo::ording ("Ontroller note, a written record of communications status. 
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VI. Manage sector/position r~sources. 

F. Manage personal workload. 

1. Determine impending controller overlo;;.d. 

a. Search data bluck and geographic map data on radar display m determine currem and projected 

workload leveis. 

b. Extract target symbol, full data block, rrack history, and veiociry vector on radar display. 

c. Search flight progress strip in flight strip bay for volume of anual and projected workload levels. 

d. Search meteorological data record for actual and predicted weather ccndi:iof!s to aid in 

determining current and projected workload levels. 

e. Recognize radio frequency congestion by communicating air-to-ground. 

f. Search traffic management record for traffic management const::ai•m. 

g. Search secror metering list on inbound list for metering requirements. 

h. Synthesize extracted information into a mental picture of current and projected workload levels. 

1. Decide on workload acceprabiliry in projected rime frame. 

2. Request assistance or relief. 

a. Initiate ground-to-ground commu:1!cations (request assistance or relief). 

3. Requesc flow control be impused or altered. 

a. Initiate ground-to-ground communications (request flow control be imposed or altered). 

G. Perform procedures for non-radar/degraded radar environment. 

]. I !lform pilot of radar contaa lost. 

a. Transmit air-to-ground (radar contact lost). 

2. Terminate radar service to aircraft. 

a. Transmit air·to--ground (termination of radar service). 

3. Initiate use of non-radar separation standards. 

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

b. Extract assigned altitude from strip marking on flight progress strip. 

c. Extraa flight identification and aircraft rype from flight progress strip. 

d. Extract route inform~tion, previous posted fix, posted fix, next posted fiX, and remarks from flight 

progress strip. 

e. Extraa time over previous posted fix and calculated time of arrival over posted fix from fligl1t 

progress strip. 

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

g. Cross-reference air traffic control FAA order 7110.65 as required for separation criteria. 

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

separat!.On. 

1. Recognize aircraft paths warranting further close monitoring and evcluation. 

J· Recognize when operational advantage may be gained by using r:on-radar procedures. 
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VE Manage sector/position resourctts. 

4. Request pilot position reports. 

a. Transmit air-to-ground {iequest pilot position reports). 

b. Initiate ground-to~ground communications (request flight service station, or company radio to 

relay request for pilot position reports). 

5. Observe return of normal radar environment. 

a. Scan target symbol, full data block, and limited data block on radar display (to determine if radar 

presentation has returned to normal}. 

b. Detect precipitation and permanent echo on radar display. 

c. Recognize that radar capabilities have returned to normal. 

6. Observe loss of radar target. 

a. Acquire position symbol, data b ock, coast track symbol on radar display (for aircraft in coast 

mode). 

b. Recognize loss of speed ()'•- ~nd) indication in full data block. 

c. Detect presence of unassociated fuli data block. 

d. Detect loss of primary target and/or secc.r.dary target (target symbol) on radar display. 

e. Acquire lost radar data message on lost radar data display of radar display. 

£ Recognize strobe line or ring-around. 

7. Rt:ceive notice of radar sensor status. 

a. Receive ground-to-ground communications (radar sensor sratus). 

b. Recei·;e G.!. message (radar sensor status). 

c. Receive new record of radar equipment outage from statu~ information area. 

8. Receive procedures to be used to accommodate sensor outage. 

a. Receive ground-to-ground communicatior,; :procedu•es to be used during sensor outage). 

9. Perceive tracking or transponder &.i!urefinterference. 

a. Search target symbol, full data block, and position symbol on radar display (for track disassocia

tion, aircraft in coast mode, false return, transponder failure, track swap). 

b. Detect coast track, secondary target (uncorrdated), 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. 

£ 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 target from radar display. 

1. Detect appearance of coast track in position symbol of fuil data block. 
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W. Manage st'Ctorlposition resources. 

I 0. Forward notice of radar sensor status. 

a. Initiate ground-to-ground communications (notice of radar sensor status). 

b. Transmit G.I. message (notice of radar sensor status). 

11. Record pilot position report. 

a. Record position report to flight progress strip (pilot position report). 

H. Respond to a;rspace reconfigurations/resectorizations. 

1. Receive notice to release airspace. 

a. Recc~ive ground-to-ground communications (notice to release airspace). 

b. Receive G.L 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.L 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.L message (notice that adjacent facility is inoperative). 

4. Request airspace reconfiguration. 

a. Initiate via land line or from supervisor communications (airsp2ce reconfigl.iration rcque~t to 

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.!.. or supervisor communications (notice to assume control of another 

controller's airspace). 

7. Inform others of sector airspace reconfigurarion. 

a. Initiate land line, G.L, or verbal communications (sector airspace reconfiguration notice). 
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