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NOTE

This report is intended only to provide an approximate indicaticn
of the capability of the ARTS IIIA to support future processing
and storage requirements and should not be used to determine the
precise hardware configuration that should be implemented at any
particular site. All processing and memory requirements estimates
contained in this report are based on the New York ARTS IIIA
program architecture.
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1.0 SUMMARY

The analysis approach for this study was designed to provide insight into
the capability of the ARTS IIIA to support anticipated processing demands
at three types of terminal facilities:

e Metroplex configuration (New York TRACON)
e High density dual sensor sites (Chicago and Los Angeles)
e High density single sensor sites (Detroit)

The future processing and storage requirements throughout the year 1990 were
analyzed for the model sites shown in each category above. It is assumed
that any capacity limitations evident at Chicago and Los Angeles would be
similar in severity and expected time of occurrence to those that should be
expected at other dual sensor sites with high traffic densities. Similarly,
the analysis results for Detroit are assumed representative of those expected
for single sensor sites with high traffic densities. The New York TRACON,
currently in the implementation phase, is the only existing metroplex configur-
ation. The FAA, however, is considering the use of metroplex configurations
at other locations such as San Diego, Oakland and Washington, D.C. The
analysis results for New York provide insight into the ability of the ARTS
I1IA to support the requirements of large metroplex facilities.

The study results indicated that the processing capacity of the ARTS IIIA will
be adequate for dual and single sensor sites throughout the period of the
study. The processing capacity of the New York system, however, appears only
marginally to meet the demands starting in 1984, with strong indications of

an overload if Metering & Spacing (M&S) is installed before the Discrete

Access Beacon System (DABS). The demand for storage is expected to equal or
exceed system capacity at all high traffic density sites, except single sensor
sites. Storage saturation is expected in 1982 at New York with the implementa-~
tion of Conflict Alert. At dual sensor sites with high traffic densities,
saturation is expected to occur in 1986, as M&S is introduced.
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Processing and storage requirements at ARTS IIIA facilities are determined
by the peak instantaneous traffic counts, system hardware configurations,
and processing functions perfomed at each site. Thus. in order to estimate
the current and future processing and storage requirements it was first
necessary to identify the environmental and functional characteristics of
the selected model sites.

Estimates of peak instantaneous traffic counts were developed by examining
reported and projected airport operations at facilities within the coverage
area of the ARTS surveillance systems. Busy hour instantaneous traffic
estimates were developed for each model site by establishing a busy/average
hour ratio of airport operations and applying it to forecasts of average
hour operations for the years 1980 to 1990. Instantaneous traffic estimates
were then derived from the busy hour estimates. Computation of the instan-
taneous traffic count was based upon estimates of the average speed, average
altitude and radius of surveillance coverage for each general category of
aircraft, as well as distance from the surveillance system to the airport of
operation for the aircraft.

Determination of the current and future hardware configurations at the four
model sites primarily involved the identification of the number and type of
displays and sensors. The number of control room displays was estimated

to increase in proportion to the projected growth of air traffic. Also it

was assumed that remote tower cab displays will be implemented by 1984 at
airports that have control towers and are within 20 nm of ARTS IIIA facilities.
ARTS IIIA sensors are assumed to be ASR-8 and ATCBI-4 or 5 initially. These
sensors are expected to be replaced with DABS by 1985 at Chicago, Los Angeles,
and Detroit and by 1988 at New York.

The functional capabilities at each model site for 1980 are the standard
ARTS TIIA/New York TRACON capabilities currently being implemented. Future
functional growth is expected to include Conflict Alert (CA), Metering and
Spacing (M&S), ARTS/DABS integration, ARTS/Terminal Information Processing
System (TIPS) interface, Full Digital ARTS Displays (FDAD) and Tower Cab

1-2




Digital Displays (TCDD). The assumed implementation dates are:

CA 1982

M&S 1985

DABS 1985 (Chicago, LA, Detroit)
1988 (NY)

TIPS 1983

FDAD 1984

TCDD 1983

Having determined the environmental and functional characteristics of each
model site, processing and storage models were developed in order to determine
the system requirements.

The processing model consisted of three parts: a scheduler model, task timing
models, and lattice descriptions.

The scheduler model is a FORTRAN program which simulates the ARTS IIIA method
of initiating processing activities. Three types of processing activities are
scheduled: planned tasks, popup tasks, and overhead. Planned tasks are
initiated by the scheduler according to a set of precedence relationships
described in a lattice structure and according to availability of processors.,
Popup tasks occur asynchronously with the lattices and planned tasks and may
be scheduled periodically or activitated at random intervals.

Task timing models are mathematical equations that relate system load
parameters to the amount of processing time required by individual task.
Models of processing times for existing planned and popup tasks and for
overhead activities are based upon analysis of results of timing measurements
taken at the New York TRACON and the System Simulation Facility at NAFEC.
Live aircraft traffic returns constituted the system load for two of the
measurements runs and simulated traffic returns were used for the remaining
runs. Data collected in all runs consisted of time expended in each planned
and popup task, as well as in overhead, dead time, and idle time. At the

1-3
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same time, counts were taken of the quantities of radar and beacon target
reports, associated and unassociated tracks, display symbols of various

In addition, the mean variance, maximum,
The mean lattice

P —

NS AT

types, and other system variables.
and minimum time were recorded for each task in each run.
times, and the percentages of time spent by each processor in planned tasks,
popup tasks, overhead, dead time, and idle time were also recorded.

For those tasks exhibiting large mean times or large variances, attempts

were made to characterize the processing times as linear functions of some

of the system variables, using multiple linear regression analysis. Where
linear relationships were established, they became the models for the pro-
cessing times for the tasks for the year 1980. Where regression analysis
failed to establish linear relationships, and where the measured mean times
and variances were small, the process times were modeled by sue of the means
and variances obtained from the system measurements. In some cases, however,
analysis of the design of the software for a particuiar task led to the
conclusion that the processing time depended on a parameter which did not
vary during the measurement runs. In those cases, the process time models
were adjusted to reflect the dependence.

S T o

The lattice model for the New York TRACOM for the year 1980 is the one which
existed at New York at the time of the system measurements. Lattice models
for Chicago, Los Angeles and Detroit ARTS IIIA systems in 1980 are modified
versions of the New York lattice.

Storage requirements estimates for 1980 for New York, Chicago, Los Angeles,
and Detroit are generally based upon the storage allocation formulas used
in the New York system in the fall of 1979. The 1980 storage requirement
estimates are given as a range of values for each site. The range is based
upon the assumed range of track capacity requirements.

For the years 1982 and Tater, storage, lattice, and processing time models
were all modified to account for the impact of the planned implementation
of advanced functions: Terminal Conflict Alert (CA), Terminal Metering

and Spacing (M&S), ARTS/DABS integration, ARTS/TIPS interface, Full Digital




ARTS Display (FDAD), and Tower Cab Digital Displays (TCDD).

Changes in ARTS IIIA processing and storage utilization in the period 1980

to 1990 are expected to be influenced primarily by the implementation of

new functional capabilities and system interfaces. Large increases in
processor and memory utilization are required for incorporation of Conflict
Alert (CA) and Metering and Spacing (M&S). The implementation of FDAD is
also expected to increase processing and storage requirements. Keyboard
input processing should decrease, but this will be more than offset by the
substantial increase in display processing required to generate all-digital
symbology. The addition of TCDDs to ARTS IIIA's will require the addition of
remote display/keyboard pfocessing tasks at facilities not already having

these programs and will thus increase memory and display processing requirements.
The Terminal Information Processing System is expected to require a substan-

tial amount of memory, but will have little impact on processing. DABS
implementation is assumed to eliminate the need for track corrlation processing
in ARTS. Thus DABS will reduce total processing requirements but will have
little impact on storage demands.

The level of traffic density at each site is a major factor in the determina-
tion of initial resource requirements, and also has a targe influence on the
initial impact of the implementation of advanced functions. However, growth
in traffic density is not projected to be great enough at any of the sites
studied to cause significant changes in the requirements for processing time
or memory capacity from 1980 to 1990.

The following tables present the estimated track capacity, memory and
processor requirements for each model site during a busy hour. The tables
present the system requirements based on two levels of assumed traffic load.
"Level C" represents the higher traffic load assumptions and "Level B" repre-
sents the lower. The current system capacity is 7 Input/Output Processors
(IOPs) and 14 Memory Modules (MMs) in a failsafe configuration. In a fail-
soft configuration, there can be up to 8 I0Ps and 15 MMs.
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TABLE 1-4
ESTIMATE OF THE NUMBER OF REQUIRED ACTIVE PROCESSORS

ek

T S T IR, S e s S S AT A TN =S

LEVEL C TRAFFIC

e g b g

NY LA CHI DET :

1980 7 3* 3% 3 %
| 1982 7 4 4 3 ﬁ
i 1984 8 4 4 3
5 1986 9 4 4 4 ‘
1988 8 4 4 4 :
1990 8 4 4 4 ;
;
LEVEL B TRAFFIC é
NY LA CHI DET
1980 7* 3* 3* 2
1982 7* 3 3* 2
1984 7* 4 3 3
1986 8 4 4 3
1988 7 4 4 3
1990 7 4 4 3

*These numbers represent the planned initial configurations at New York,

Chicago and Los Angeles. No attempt was made to determine if fewer ;
processors could be used in 1980. For Detroit the assumed initial 1
configuration included one processor. Therefore, the estimated processing

requirements for Detroit in 1980 represent the minimum requirements for Level

B and Level C traffic assumptions. ;
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Memory and processing estimates for all model sites are derived by use of
program sizes, processing times, lattice designs and data base designs of
the New York ARTS IIIA system as standards. The New York system represents

a large system configuration which has been optimized for processing effi-
ciency. Thus using the New York system as a basis for determining processing
requirements results in a high degree of confidence in estimates which show
that the available processing capacity will not be exceeded for single and
dual sensor sites. The memory requirements for single and dual sensor sites,
however, may be slightly decreased if the standard ARTS IIIA programs are
assumed instead of the New York program.

Table 1-5 shows the relative impacts of adding new functions to ARTS IIIAs.
The figures shown are for the New York system/Level C traffic.
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TABLE 1-5 ESTIMATE NUMBER OF PROCESSORS REQUIRED FOR WEW FUNCTIONS

1982

1984

1986

1988

1990

LEVEL C, NY TRACON

CA

0.30

0.31

0.34

0.37

0.40

FDAD

Mes

0.93

0.94

0.94

DABS

-0.37

-0.37

ey A T
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2.0 INTRODUCTION

2.1 Background and Purpose

A continuing evolutionary approach is being taken to'develop and implement
improvements to the National Airspace System. With this approach, changes

in the basic nature of the operational system are introduced in increments
over successive system generations. The third generation level of capability,
including the computer-based semiautomatic radar air traffic control system

of basic NAS Stage A (en route) and basic ARTS (terminal), is now in operation.

ARTS IIIA is an enhanced version of the ARTS III terminal automation system,
designed to provide automated radar target detection and tracking, expanded
processing and storage capacity, automated failure recovery and reconfiguration,
and minimum safe altitude warning. There are, currently, ARTS IIIA systems

at two TRACONS, New York and Tampa. The Tampa system has been in operational
use since June, 1979. The New York system is stil1l in the installation phase.
Current FAA plans calls for the upgrade of sixty-three ARTS III TRACONS to

ARTS IIIA capability.

In order to meet the anticipated traffic control demands through the year 2005
at acceptable levels of safety and without introducing intolerable delays to

the system users, a substantial upgrading of the third generation air traffic
control system is in process. The engineering and development work leading to
timely availability of this upgraded capability is the current challenge of the
development programs.

Efforts to achieve the capabilities for upgrading the system are distributed
among a number of Engineering and Development (E&D) programs, including the
Terminal/Tower Control Program. These programs are oriented toward the common
objectives of providing system capacity to meet the expected growth of air
traffic, controlling costs, and maintaining or improving the present level

of safety.

Many of the E&D programs will result in systems which will either be incorporated
into ARTS IIIA or will interface to it.

2-1




The purpose of this study is to examine the capability of ARTS IIIA to support
increasing processing demands imposed on it by anticipated traffic growth

‘and by the implementation of expanded functional capabilities and interfaces
in the period 1980 to 1990.

2.2 Scope

The scope of the study includes the detailed assessment of capacity require-
ments versus limitations at four sites and use of the results as indicators

for capacity considerations at large metroplex systems, dual sensor sites, and
single sensor sites. To this end, the study approach is to develop estimations
of the processing and storage capabilities of ARTS IIIA, project the system
configurations and traffic loads for each terminal area, characterize the
processing and storage demands imposed by current and future terminal functions,
and compare the capacity at each site to the anticipated capacity requirement.
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3.0 ANALYSIS APPROACH

3.1 ENVIRONMENT ANALYSIS

Estimates of processing and storage requirements depend upon the config-

uration of the site and upon the volume of data to be processed during a

busy period. Configuration parameters which impact the system load range
from the number and types of sensors to the number of processors and the
number and type of displays. The volume of data to be processed during

a busy period is characterized by the peak instantareous count of target
reports, associated and unassociated tracks, and sensor noise within the

system.

3.1.1 Site Configurations

Major external interfaces of the ARTS IIIA system are shown in Exhibit 3.1-1.
A typical configuration of ARTS IIIA is shown in Exhibit 3.1-2.

3.1.1.1 Sensor Systems

This study assumes air traffic to be uniformly distributed around the airport
from which they operate. A< a result, estimates of traffic data to be processed
by ARTS IIIA are sensitive to the detection range and scan rate of the radar

at each site. Assumptions of 1ong detection ranges result in high traffic
counts, while assuptions of short ranges result in low traffic counts. Like-
wise, high scan rates result in high traffic couvnts.

Radar sensor systems used at various sites throughout the terminal ATC system
include ASR-4, ASR-7, and ASR-8. However, it is understood that the ASR-4

and ASR-7 sensors will be upgraded to ASR-8 capability in future years. The
schedule for sensor system upgrade has not been determined. As a result,

the ASR-8 has been assumed to be implemented at all sites for this study. There
are two advantages of this assumption. The analysis approach is simplified
through the elimination of the type of radar as a parameter. In addition, the
ASR-8 exhibits higher sensitivity characteristics than the ASR-4 and ASR-7.
Thus, greater confidence can be placed on any study results which shown capacity
limitations are not exceeded for a given site in any particular year.
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The planned configuration for New York includes four radars:

Radar Antenna Beacon
JFK ASR-7 ASR-8 BI-4
EWR ASR-7 ASR-8 BI-4
ISP ASR-8 BI-5
HPN ASR-8 BI-5

There are two radars ot Chicago and Los Angeles. For Chicago they are

Radar Antenna Beacon
e ORD ASR-7 ASR-8 BI-4

e CHI-S ASR-7 ASR-8 BI-4

The Los Angeles sensors are

Radar Antenna Beacon
e LAX-7 ASR-7 ASR-8 BI-4
e LAX-4 ASR-4D ASR-8 BI-4

There is a single radar at Detroit:

Radar Beacon
o DTW ASR-8 BI-5

The number and location of each radar is assumed to remain fixed throughout the
period of the study.

Initially, it is assumed that the Leacon sensor at each site is either the
ATCBI-4 or ATCBI-5. These systems eventually will be replaced by DABS. For
Chicago, Los Angeles and Detroit implementation of DABS is assumed to take
place in 1986. Implementation in 1988 is assumed for New York.

It is generally expected that the maximum detection range of DABS will be
approximately 100 miles, in contrast to 60 miles for the ATCBI-4 and ATCBI-5.

The increased range of DABS has the potential of allowing a single DABS to
replace two existing systems. However, it is not yet known how the peculiarities
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of terrain will influence sheilding and the ability to achieve complete area
coverage with a single sensor., If a single DABS sensor is used with dual
radars, there may be registration problems which make it more difficuit to
correlate beacon replies to radar returns at some locations.

Since the addressing of the above problems is beyond the scope of this study,
the simplifying assumption was made that each existing beacon sensor will be
replaced by one DABS. This led to the further assumption that there would

be no requirement to track or display beacon replies at ranges greater than
60 miles.

Therefore, a DABS cutoff range of 60 miles was assumed for all sites.

It is assumed that DABS will not only transmit beacon replies to ARTS IIIA, but
that the radars will also interface through the DABS processor. All radar and
beacon reports are assumed to be correlated to tracks before transmission. Since
ARTS IIIA is a non-correlating user of DABS data, some software modules (TCRSS and
TPSEC) required for correlation of target reports to tracks can be a eliminated
when DABS is implemented.

3.1.1.2 Tower Cabs

The primary way in which a tower affects ARTS III capacity utilization is through
the quantity and manner of interface of its displays. Initially the tower cab
displays at all sites are 1ssumed to be BANS displays. For each terminal system,
the number of tower cab displays in 1980:

New York
Chicago
Los Angeles
Detroit

N W~

At New York, six tower cab displays interface to the TRACON processing system
through RDBMs (Remote Display Buffer Memories) via a CMC (Communications

Multiplexer Controller) and modems. LaGuardia Tower has its display connected
through an MDBM (Multiplexed Display Buffer Memory). The Chicago, Los Angeles
and Detroit BANS tower cab displays interface through MDBMs to the processors.
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It is assumed that in 1984 the BANS (Brite Alpha Numeric System) displays

will be replaced by TCDDs (Tower Cab Digital Displays). It is also assumed that,
at that time, TCDDs will also be installed at all towers within 20 miles of

the radars serving the TRACON. This method of estimating results in the follow-
ing complements of remote displays in 1984.

N W

New York 11
Chicago 5
Los Angeles 4
Detroit 5

No growth is assumed in the number of tower cab displays after 1984.

TCDD are assumed to require interface through an RDBM. Thus, it is assumed
that RDBMs will be added to the Chicago, Los Angeles and Detroit systems in
1984. The software modules (RDOP, RTDOP and RKIP) required to interface to
remote displays through RDBMs are currently included in the New York system
and are assumed to remain throughout the time frame of this study. RDOP,
RTDOP and RKIP are assumed not to be included in the Chicago, Los Angeles and
Detroit systems until 1984,

3.1.1.3 Local Displays

The complements of displays for the four TRACONS for the years 1980 to 1990
are shown in Table 3.1-1. The list includes all displays for each TRACON,
including displays at remote towers. It is assumed that DEDS (Data Entry and
Display System) will be the display used at all sites before 1984, and that
DEDS will be replaced by FDAD (Full Digital ARTS Disolay) in 1984.

3.1.1.4 ARTS IIlIA Processing System

3.1.1.4.1 Sensor Receiver and Processor (SRAP) J

The SRAP performs radar and beacon target detection, radar clutter mapping,
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TABLE 3.1-1 ESTIMATED NUMBER OF TRACON DISPLAYS (LOCAL AND REMOTE)

1980 1982 1984 1986 1988 1990
New York: JFK 19 19 21 21 21 21
EWR 15 15 16 16 17 17
HPN . 7 7 8 8 8 8
ISP 5 5 5 5 6 6
; Chicago: ORD 14 14 15 15 15 15
g . CHI-S 6 6 7 7 7 7
- Los Angeles: LAX-4 8 8 9 9 11 11
! LAX-7 6 6 7 7 9 9
Detroit: DTW 11 11 15 15 17 17
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and radar/beacon target correlation. It transmits data to the TRACON
consisting of

e Radar only target reports

¢ Beacon only target reports

e Radar reinforced beacon target reports
v Sector marks

¢ Alarm messages

Two SRAPs are connected to each sensor system for redundancy.

Target reporting functions will be performed by the DABS processors when DABS
is implemented. At that time, SRAPs will no Tonger be needed.

3.1.1.4.2 Input - Output Processor B (IOPB)

I10Ps perform the basis executive control and data processing functions of
the ARTS IIIA system. They are provided with addressing capability for up
to 16 memory modules (16K words per memory module). Each IOP is connected
through a CMA (Central Memory Access) to all memory modules.

In a fail safe configuration, ARTS IIIA systems will be configured with one to
seven active on-line I0Ps and one spare. The spare provides a fail safe
capability by remaining on standby, fully connected into the system with power
on. In this state, it can automatically be brought on line to replace a failed
processor. Except for New York, ARTS IIIA facilities are not scheduled to be
provided with spare IOPs.

In the analysis, it is assumed that the number of on-line processors may be
expanded in any year up to a maximum of seven as required at each site to

process the projected load.

3.1.1.4.3 Memory Module (MEM)

Each memory module provides storage for 16,384 thirty bit words of data

and programs. A maximum of 15 modules may be included in a system configuration.
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3.1.1.4.4 Central Memory Access (CMA)

The CMA is the interface module for memory modules and the RFDU (Reconfiguration
and Fault Detection Unit). Memory modules and the RFDU are connected to the

IOPs through CMAs. Each IOP connected to a CMA can communicate with all memories
connected to the CMA. Each CMA provides interfaces for up to eight memories

or up to seven memories and one RFDU. A system containing eight or more memories
requires two CMAs. The maximum system configuration consists of two CMAs
interfacing seven I0Ps to 15 memories and one RFDU.

3.1.1.4.5 Reconfiguration and Fault Detection Unit (RFDU)

The RFDU provides for automatic or manual reconfiguration of up to eight IOPs
and 15 memory modules.

3.1.1.4.6 Multiplexed Display Buffer Memory (MDBM)

An MDBM provides display refresh control, keyboard entry control and display
data storage for one to four DEDS or BANS displays. Starting in 1984, it is
assumed that an MDBM (or similar multiplexing device) will provide the same type
of interface for FDAD., Whether the FDAD's display buffer memory is provided in
the MDBM or is internal to the display has no impact on this study.

3.1.1.4.7 Remote Display Buffer Memory (RDBM)

An RDBM provides display refresh control, keyboard entry control, and data
storage for a remote display. Data tranfers between RDBMs and I0Ps take place
through modems and a Communications Multiplexer Controller (CMC).
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3.1.2 IAC Estimates.

3.1.2.1 Introduction,

The expression "IAC" (Instantaneous Airborne Count), as used in this re-
port, refers to the number of aircraft that are instantaneously within

the coverage area of a given surveillance site, Since many of the system's
processing functions are related to aircraft in the airspace under sur-
veillance, the number of such aircraft is an essential part in making any
determination of the processing demands. Further, since the specific

tasks executed are contingent on available data pertaining to the aircraft
being processed, it is additionally necessary that the IAC be broken down
into subsets relevant to the processing required. This breakdown has been
termed "IAC System Load Factors" and is presented in Table 3.1-2.

At the time of this effort, there were no previously deveioped IAC esti-
mates available that specifically addressed the needs of the study; viz.,
what is the expected IAC and what is its expected composition during peri-
ods of high activity for each of the next ten years at each of the sur-
veillance sites associated with the ARTS IIIA locations included in the
study. Consequently, it was necessary to undertake the development of
these estimates as part of the overall effort,

3.1.2.2 General Approach.

In selecting a general approach, several alternatives were considered.
One was to arbitrarily establish incremental levels for the IAC system

load factors. This approach is useful in determining system sensitivity
to various load factors and was used as part of the efforts to develop

task time equations. It does not, however, address the question of what
load might be expected at a given site at a given time, Another approach
was to make projections from historical data based on forecast increases
or decreases in annual activity. Unfortunately, historical data available
reievant to IACs are sparse and incomplete and it is not known whether the
data were acquired during periods of low, medium or high aerial activity.
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,f TABLE 3.1-2
; een

N IAC SYSTEM LOAD FACTORS
: (Each Surveillance Site)

TOTAL TARGET REPQRTS

Radar Only
Beacon Only

Discrete
Non-Discrete
Mode C

Radar Reinforced Beacon

Discrete
Non~-Discrete
Mode C

ASSOCIATED TRACKS

Radar Only
Beacon Only

Discrete
Non=-Discrete
Hode C

Radar Reinforced Beacon

Discrete
Non-Discrete
Mode C

UNASSOCIATED TRACKS

Radar Only
Beacon Only

Discrete
Non=Discrete
Mode C

Radar Reinforced Beacon

Discrete
Non-Discrete
Mode C

Cross-Linked with Associated
Track in another system

UNUSED TARGET REPORTS !

Radar
Beacon




The approach that was adopted is aimed at deriving estimates of the IAC
from terminal area forecasts of annual activity and deriving estimates of
the IAC break down (i.e., IAC system load factors) through the application
of reasoned assumptions. In general, the approach involves the estimation
of busy hour operations from forecasts of annual activity and historical
data relative to busy/average hour relationships, the estimation of instan-
taneous counts from busy hour estimates and a break down of these estimates
into the various categories relevant to processing requirements, The ap-
proach is keyed on several basic assumptions, These are:

® The IAC is related to the number of operations at airports in the
vicinity of the surveillance site of interest. In this regard,
"vicinity" is considered to be within 60 nautical miles (the normal
range limit of current terminal surveillance systems) and "airports"
are limited to those public use or military airports having a paved
runway 1,500 feet or greater in length and, as a practical matter,
for which annual activity forecast and/or historical data are
available.

® The higher IACs occur during good weather conditions with the peaks
occurring when conditions are such as to strongly stimulate the urge
to fly on the part of many private and studert pilots -- probably on
a weekend or holiday in the spring of the year.

® The higher activity in terms of airborne flights simultaneously re-
ceiving terminal radar services (analogous to associated tracks in

the system) occurs during poor weather conditions.

® The instantaneous count of associated tracks is related to the num-
ber of instrument operations handled by the TRACON,

3.1.2.3 Annual Activity Base Numbers,

The sources of the base (annual activity) numbers used in the estimation
process were:
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® For Public Use Airports: FY1977 activity and FY1979-1990 forecast
values from FAA's terminal area forecast data base,

® For Military Airports: The Military Air Traffic Activity Report
for CY1976, published by the FAA. Forecast activity data for these
airports were not available, however, general forecasts of military
air traffic activity indicate it will remain relatively unchanged
during the 1979-1990 period. Therefore, as was done by the FAA
in their forecasts of military operations at public use airports,
the values for the military airports throughout the period were
assumed to remain the same,

The base numbers available for public use airports are broken down by oper-
ations category (Itinerant, Local and Instrument)., Itinerant and Local are
further broken down by aviation category (Air Carrier, Air Taxi and Commuter,
General Aviation and Military). The reporting categories for the military
services differ among the services and with those of the FAA., Total oper-
ations are reported. However, the Air Force and Navy do not break out Itin-
erant and Local operations and none of the services break down civil traf-
fic into Air Carrier, Air Taxi and Commuter, and General Aviation categor-
ies. Consequently, for the military airport base numbers, where Itinerant
and Local operations were not broken out, each were assumed to equal 50% of
the Total operations value. Additionally, civil aircraft were assumed to
all be in the General Aviation category.

Potential overflights (i.e., flights that originate and terminate at air-
ports outside the 60 mile radius) were not considered in the estimation
process for several reasons, First, a means of estimating the number of
such flights simultaneously in the area was not apparent., Second, it is
reasonable to believe that this number would be quite small as compared to
the number of flights operating to/from airports in the vicinity. Finally,
there is some compensation for this omission that results from unavoidable
double~-counting of some of the itinerant flights. More specifically, since
the "other" airport to/from which an itinerant flight is proceeding is un-
known, it is assumed that the other airport lies outside the area (i.e., it
is not one of the airports whose itinerant operations forecast is also
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included in the IAC estimation process). Thus, for that portion of the
itinerant traffic that originates at one airport in the area and termin-
ates at another airport in the area, double-counting will result, It is
reasonable to welieve that this number will also be relatively small,

3.1.2.4 Methodology.

Different processes and assumptions are applied in deriving the estimated
instantaneous airborne counts and the estimated instantaneous associated
track counts, Following these processes, the results are merged to determine
the final set of values for the IAC system load factors, i.e,, number of
Target Reports, Associated Tracks, Unassociated Tracks, etc,.

IAC estimates were made for two different sets of assumptions related to
general weather conditions (Good and Poor), Additionally, IAC estimates
were made for a period of average activity and for two different assump-
tions concerning busy/average hour ratios during a period of high activ-
ity, the latter providing a range to the high activity estimates used in
assessing the impact on processing.

The instantaneous associated track counts were estimated on the basis of
poor weather conditions. During good weather conditions, the instantaneous

associated track counts were assumed to approximate 75% of the poor weather
values,

The processes and assumptions applied in estimating the instantaneous air-
borne counts, the instantaneous associated track counts, and in the merging

of these estimates to derive the IAC system load factors are described in
Appendix A.




3.1.2.5 Resulting Estimates.

The IAC system load factors estimated for each of the surveillance sites
included in the analysis effort are contained in Appendices G - J.
Estimates are provided for FY77 (based on reported annual activity data)
and for FY80, FY82, FY84, FY86, FY88 and FY90 (based on forecase annual
activity data).

In the breakdown of categories, the group headed "BASE" represent the
estimated IAC base values and the group headed "ADJUSTED" represent the
estimated target report values. The remaining nomenclatures conform to
those contained in Table 3.1-2.

The columns heeded A, B and C reflect the use of different busy/averace
hour ratio assumptions in deriving IAC base value estimates as discussed

in paragraph 1.2, Appendix A. The A column reflects estimates of instantaneous
counts during an average hour whereas the B and C columns reflect a low

and high range of estimates of the instantaneous counts during a busy hour.

It will be noted that the entries for associated tracks and cross-linked
tracks appear only under column B. This is because differing busy/average
] hour ratios were not used in estimating associated tracks (see paragraph 3.2,

Appendix A}, thus, the same values appearing under column B also apply to the
A and C columns.




3.1.3 IAC Estimate Validation,

The IAC estimation methodology has, of necessity, been based on numerous
assumptions. While conscientious efforts were made to apply sound judge-
ments in making these assumptions, it would, of course be highly desirable
to have a means of verifying the accuracy of the estimates produced by the
process. However, a precise and practical method of doing this is not
obvious. For one thing, the process is aimed at converting forecasts of
annual activity into estimates of peak {or near peak) instantaneous counts
during periods of high activity where high activity is in terms of all air-
craft in the airspace of interest, not just those receiving air traffic
control service, It is during such periods that the system will be taxed
most severely, However, it is difficult to predict just when such con-
ditions will occur, thus, it is extremely difficult to mount and time a
special data collection effort that will assure actual IAC data is captured
under these conditions. As was noted earlier in this report, field measure-
ment data relevant to IACs are sparse and incomplete, and it is not known
whether the counts are representative of Tow, medium or high levels that
may be encountered during the course of the year.

Notwithstanding the above, some comparisons of the results produced by the
methodology have been made with field data samples provided by the FAA,

In making these comparisons, the objective was to determine if the estimated
totals appeared reasonable bearing in mind that whether the field data
represented low, mggium or high values for the year was unknown. The focus

was on totals (rathey than composition of the total-) because these values
have the greatest i:gact on system loading.

Data were provided by the FAA for each of the nine surveillance sites. The
data for the New York surveillance systems were taken at the New York TRACON
in conjunction with system integration and shakedown efforts and represent
"snapshots” of the instantaneous number of active tracks in each surveil
lance system at different points in time. The data for the Chicago, Los
Angeles and Detroit surveillance sites were derived from beacon target




report data recorded at these sites over hourly periods for several
different hours. These data were reduced by ARD-143 to reflect the aver-
age and peak number of beacon target reports per scan during each of the
hours recorded.

The date, day of the week, time of day (local), peak count and,
weather conditions of the field data samples are as shown in Table 3.1-3.
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Site

New York

Chicago

Los Angeles

Detroit

Date

6~-7-79
6-8-79
6-8-79
6-10-79
6-28-79
6=-29-79

8-17-79
8-17-79
8-17-79
8-29-79
8-29-79
8-29-79

8-11-79
8-11-79
8-11-79
8-11-79
9=-13=-79
9=-13-73
9-13-79
9-13-79
9-15-79
9=15-79
9-15-~79
9=15-79
9=20-79
9-20~79
9=-20-79
9-20-79
9-22-79
9-22-79
9-22-79
9-22-79
9-27-79
9=27-79
9=27-79
9-29-79
9-29-79
9-29-79

104-79
10-4-79
10-4-79
10-4-79
10-6-79
10-6-79
10-6-79
10-6~79

TABLE 3.1-3

PEAK TRAFFIC COUNT MEASUREMENTS FOR
NEW YORK, CHICAGO, LOS ANGELES, AND €MICAGO
(Provided by FAA)

Day Time Weather Peak
of Week (Local) Conditions Count
Thur 0845~ IFR 407
Fri 0303~ Marginal VFR 336
Fri 1608~ Marginal VFR 497
Sun 1440 Good VFR 527
Thur 1619 Marginal VFR 677
Fri 1614 Marginal VFR 710
Fri 1445-1545 VFR 296
Fri 1545~1645 VFR 253
Fri 1659-1759 VFR 288
wed 1430~-1530 VFR 243
Wed 1530-1630 VFR 264
Wed 1630~1730 VFR 254
Sat 1030~1130 VFR 350
Sat 1130~1230 VFR 327
Sat 1230~1330 VFR 308
Sat 1330~-1430 VFR 306
Thur 05000930 VFR 277
Thur 1000~-1400 VFR 298
Thur 1429~1559 VFR 293
Thur 1600-1830 VFR 327
Sat 0500~-0830 VFR 326
Sat 0900~-1400 VFR 369
Sat 1439-1539 VFR 31s
Sat 1600~1930 VFR 245
Thur 0500~-1000 VFR 277
Thur 1030~1430 VFR 306
Thur 1459-1559 VFR 354
Thur 1600~1830 VFR 332
Sat 0500-1000 Marginal VFR 301
Sat 1030-1430 Marginal VFR 346
Sat 1459-1559 VFR 316
Sat 1605-2005 VFR 276
Thur 0500~-1000 VFR 306
Thur 1020~1430 VFR 351
Thur 1450~1550 VFR 356
Sat 0500--1000 VFR 365
Sat 1030~1500 VFR 298
Sat 1610-2140 VFR 238
Thur 0859-1029 IFR 76
Thur 1040~1140 IFR 59
Thur 1205-1435 IFR 70
Thur 1520~1750 IFR 97
Sat 0920~1150 IFR 66
Sat 1210~1440 IFR 51
Sat 1510~1640 IFR S5
Sat 1650~175%0 IFR 49

I

J A

Peak
Total
Track
Counts

(4 sensors)

Peak
Total
Beacon

Rﬁr‘ts

(2 sensors)

Total

Beacon

Reports
(2 sensors)




TABLE 3.1-3 (Cont'd.}
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Comparisons of the IAC estimates with the field data samples for each of

the surveillance sites are reflected in Exhibits 3.1-3 through 3.1-11.
These exhibits portray the following:

® The estimated IAC during an average hour, This corresponds to
to the A (average) hour assumption concerning busy/average hour

ratios. (See paragraph 1.2, Appendix A)

® The range of the IAC estimates for a busy hour (i.,e., the B and C
busy/average hour ratio assumptions) under both good and poor
weather conditions,

® The range of the peak counts in the field data samples.

It should be noted that since the New York field data samples were with
respect to tracks, the IAC estimates for the New York surveillance sites
are also with respect to tracks. Since the data for the other sites were
with respect to beacon target reports, the IAC estimates portrayed for
these sites are also with respect to beacon target reports.

A review of the exhibits leads to the following observations:

® For the New York systems (JFK, EWR, HPN and ISP), the range of
the field data samples brackets the estimated average IAC, with
the higher counts falling somewhere between the upper poor weather
estimate and the lower good weather estimate, As a matter of
interest, the field data provided for New York did include some
annotations regarding the general weather conditions at the
time the data was taken, One sample was during IFR, one during
VFR and the remaining four during marginal conditions, The high
and low samples both occurred when the weather conditions were
marginal.
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EXHIBIT 3.1-3
Estimated Peak Instantaneous Total Tracks - JFK
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EXHIBIT 3.1-5

Estimated Peak Instantaneous Total Tracks - HPN
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Estimated Peak Instantaneous Total Tracks - ISP
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® For Chicago (ORD and CHI-S) the field data samples were all well
above the estimated average IAC. The range of counts extended up
to the Tower of the good weather estimates.

° For Los Angeles (LAX4 and LAX7) the field counts were generally
well above the estimated average IAC. The highest counts fall somewhat
below the Tower traffic level of the good weather estimates.

0 For Detroit (DTW) the field data samples fluctuated about the estimated
average IAC. About half of the 17 field samples were recorded during
IFR weather conditions. For these cases, the measured counts generally
agree with the poor weather estimates. The good weather samples,
however, extend only somewhat above the estimated average IAC. This
could be the result of underestimating the average radar shielding
angle at DTW. (A 0° shielding angle was estimated from an examination
of DTW panoramics taken in 1975). The application of average shielding
angles in the IAC estimation methodology has the effect of reducing
the instantaneous count estimates.

Based on the above observations and considering the uncertainties as to
whether the field data samples represent low, medium or high instantaneous
counts for the year, there appears to be no reason to conclude that the
estimated IACs are unreasonable.
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3.2 PROCESSING REQUIREMENTS ANALYSIS

3.2.1 Introduction

The ARTS IIIA software functions have been described in Reference 1 as con-
sisting of eight major areas:

e Multiprocessor Executive (MPE)

o SRAP Input Processing

o Tracking

e Display Output Processing

o Keyboard Input Processing

o Interfacility Flight Plan Processing
o MSAW

o Continuous Data Recording

The MPE provides overall control of the operational program by scheduling the
processing of functional tasks. There are two types of tasks: planned tasks
and popup tasks. Planned tasks are scheduled in accordance with rules of
precedence of a list structure called a lattice. Popup tasks are scheduled
independently of the lattice precedences for planned tasks. Popup tasks may

be executed at random or periodic intervals. Random popup tasks typically

are interrupt driven and are used for processing of functions with indeterminate
schedules, such as output to peripherals. Periodic popups typically provide
processing for external functions, such as keyboard input or SRAP input, which
can be controlled by polling.

The SRAP Input processing accepts declared targets and passes them to tracking.

The tracking function performs a scan-to-scan correlation of the declared taraets
to provide aircraft position, ground speed and altitude for display output

3-31




processing. The tracking function operates separately on the data from each
sensor system. It has an automatic track start and acquisition feature for
beacon and radar targets. It maintains track files on all declared tra:'s.

The display output function gathers data from the tracking function, keyboard
input function, MSAW function, and the interracility processing and prepares {
it for output to the displays through MDBMs. ’

The keyboard input processing function accepts data from the keyboards and
performs the desired function.

Interfacility flight plan processins communicates with the ARTCC computer.
This function accepts flight plan information and passes this data to the A
tracking and display output functions.

MSAW includes altitude tracking and general terrain and approach path warning
logic.

The objective of the analysis of ARTS IIIA processing requirements is to
quantify ARTS IIIA processor utilization as a function of system configuration,
functional capability, lattice structure, and load factors imposed by the external

environment.

The processing analysis has been separated for convenience into three areas:

Analysis of the multiprocessor executive scheduler algorithms.

e Analysis of processing time durations for tasks running under control
of the schedulers.

ot e —

e Analysis of lattice structures for establishment of planned task
precedences.

Scheduler algorithm models have been developed which result in the ability to
predict sequences of task executions. The task sequences depend upon processing
time durations for tasks running under the scheduler, and upon the priorities
imposed on the tasks by the lattices in which they occur. Tasks are represented
by equations for their processing times as functions of the instantaneous pro-

cessing loads produced by the operating environment.
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3.2.2 Task Models

3.2.2.1

General

Task models are represented where feasible by equations of the form

where:

T= K0 + KlFl + K2F2 +...t KnFn

T is the processing time for the task
Fn is the value of an environmental factor (e.g., number of target
reports processed, or number of data blocks displayed)

Kn is a constant.

In cases where the above form is not suitable, and in cases where the processing

times have small means and small variances, task processing times are given as

means and standard deviations.

The task equations were developed through an iterative process which included

Analysis of ARTS IIIA design data.

Development of a 1list of system load factors which have the potential
of influencing task processing times.

Development of a data extraction software package to support measure-
ment of task processing times and potential load factors.

Measurement of processing times and load parameters, using the New York
TRACON and the ARTS IIIA system in the SSF at NAFEC.

Analysis by linear regression of the measurement results in order to
produce task equations.

Critique of the regression results based on understanding of the system
design.

Refinement of equations for 1980 based on the critique.
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e Modification of the 1980 equations to account for the impact of functions
added in future years.

Data were also collected during this process to be used in characterizing
processing time spent for overhead activities.

Analysis of the software design for each task module focused primarily on input
and output parameters and the logical flow of the processing. Input and output
parameters were analyzed in order to develop an initial list of candidate load
factors for each task. Examination of the logical flow enabled judgments to

be made as to which candidate factors appeared to have important influence on
processing time and which did not. Evidence of major program loops and data
base searches on large arrays were considered guides to judge the significance
of data elements on process time. Computational details were not considered.

The result of the design analysis was a list of data elements to be countec
along with task processing times while exercising the New York version of
the program. Those data elements are shown in Table 3.2-1.

The 1ist of tasks which were measured is shown in Table 3.2-2.

Three forms of output data were produced: statistical summaries of processing
times; tabulations, for each lattice processed, of the quantities of data
processed and of the task processing times; and histograms of the processing
activities of each active processor.

For each run the statistical summary data show

e For each task
- Number of measurements
- Average time {mils)
- Minimum time
- Maximum time
- Standard deviation
- Variance
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TABLE 3.2-1 DATA EXTRACTION PARAMETERS EOR PROCESSING
LOAD MEASUREMENTS

Task fefinirion
ADB Altitude data blocks
AT Associated tracks reguiring display change
ATB Associated tracks with beacon codes
ATC Associated tracks with mode C
ATD Associated tracks with discrete beacon
ATH Associated tracks in handoff
BOR Beacon cnly reports
cCT Number of changes to CTS threads
oTT Deviation trial tracks
FD Full data blocks requiring display change
Lo Limited data blocks requiring display change
MO MSAW data blocks requiring display change
NAT Number of assoc threads updated
NCS Number of changes to sector threads
NDT Number of tracks flaaged for delay terminations
MM Number of tracks in the MSAW tab list
NPC Number of tracks in the coast/suspend list
NPS Tracks in the store list
NT Number of tracks, total
NTT Tabular lines
ROR Radar only reports
RRR Radar reinforced beacon reports
SEC Sector number of jiven sensor
SNS Sensor number
SS Single symbals requiring display update
TA Associated tracks - total
TAA Number of issoc threads added
TAD Number of 3ssoc tracks displayed
TAF Number >f assoc tracks requiring a FDB update
TL Tabular lines requiring display update
T0 Number of threads added/delected
TSt Number of tracks in the store list
1SS Number of tracks requiring single symbol updates
T Turning traii tracks
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Task

v

TUD
TUF
TuL
TWw
UBR
URR
Ut

uTB
uTC
uTD
utTL

TABLE 3.2-1 DATA EXTRACTION PARAMETERS FOR PROCESSING

LOAD MEASUREMENTS (cont'd)

Definition

Number of unassociated tracks, total
Unassociated tracks displayed

Number of unassociated tracks required FDB update
Unassociated linked tracks, total
Unassociated unlined tracks, total

Unused beacon reports

Unused radar reports

Unassociated tracks requiring display update
Unassociated tracks, beacon

Unassociated tracks, mode C

Unassociated tracks, discrete beacon
Unassociated tracks requiring LD8 update

XS

T

e

Al s~ e

o e Y




TABLE 3.2-2 TASK DEFINITIONS FOR 1980 ARTS IIIA CONFIGURATIONS

Task

ALTRK
AUT
COR
cot
CRIT
cTIP
bop
EDISC
IFI
IF0
KOFA
MAT
MSAW
MsP
MTP
PAUS
PDOP
PSRAP
ROQP
RKIP
RTDOP
SCTME
SLINK
SWABS
TCRSS
TDOP
TEDC
TEXEC
TINIT
TPRED
TPSEC
TPUR
TROUT
TUDS
Tuo

Definition
Altitude tracker
Automatic offset of display data blocks
Continuous data recording
Console data terminal
Critical data recording
Console typewriter input processing
Display output processing
Disk controt
Interfacility input
Interfacility output
Keyboard operational functions
Flight plan tab list data monitor
Minimum safe altitude warning
Medium speed printer control
Magentic tape processing
Track display data output control
Periodic display output processing
SRAP input processing
Remote display output processing
Remote keyboard input processing
Remote tabular display output processing
Scratch pad display monitor
Inter-sensor track link
Software adaption to beacon system
Track cross reference
Tabul:r display output processing
Track early discrete correlation
Tracking executive
Track initialization
Track prediction
Primary/secondary correlation
Process unused reports
Track output
Sector thread update
Thread update
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® For each processor
- Number of planned task measurements
- Average, minimum, maximum, standard deviation and variance of process
times (mils) for planned tasks
~ Number of popup task measurements
- Average, minimum, maximum, standard deviation and variance
of process times for popups

- Percent of total processing time used for planned tasks popup
tasks, dead time, inactive time, idle time and overhead.

Appendix K contains the statistical summaries of measurements taken at the
New York TRACON and at NAFEC in the SSF.

Eight runs were taken at New York. Four methods of data input were used:

e Capacity scenario. Developed by UNIVAC, this scenario generates 500
targets, consisting of a mixture of radar and beacon targets, each
moving in a small circle at 60 knots. The targets are spatially distri-
buted more or less uniformly around the four New York sensors and have
ranges great enough that there was little change in bearing from any

sensor. Approximately 1200 tracks are generated from the targets, F
including associated and unassociated tracks. !

e Modified capacity scenario. Capacity scenario modified by Sterling

to cause targets to move in a constant direction (90°) at a greater

speed (150 knots) to force sector and track thread changes, track
initiation, trial track generation, and variations in spatial distribution
of tracks.

o Live data. Two samples were taken: one with all tracks unassociated,
and one with some tracks manually associated.

e Sterling scenario. A scenario containing a small number of targets

concentrated in a small volume of space, with some targets descending
in altitude. This scenario allowed extreme variation in spatial dis-
tribution and produced a load for MSAW processing.
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Table 3.2-3 lists these data sets Exhibit 3.2-1 shows the data format for
measurement of processing loads and task times. Exhibit 3.2-2 illustrates the
1crmat for histograms of IOP processing.

3.2.2.2 Existing Functions

The statistical summaries were used to select tasks which accounted for
major amounts of processing time. These tasks were subjected to analysis

by linear regression in order to develop equations to represent their pro-
cessing times. Tasks analysed by regression are listed in Table 3.2-4 along
with the regression results.

The regression result for PAUS represents the cumulative time for seven logical
copies of the task in one lattice execution. The expression 0.6 (TAF)2 was
ultimately eliminated from the PAUS model because no basis for it could be
found in the design data and because its contribution to the total time is
small. Discussions with UNIVAC personnel resulted in replacement of the
constant term (45.7) with a function which is proportional to the CTS size.

The number of single symbols updated cannot be predicted directly. Estimation
of the number of single symbol updates is based on the following assumptions:

o The number of single symbols updated on any display is equal to 0.25
(unassociated tracks) for the radar to which the display is associated.

& The total number of single symbols for any radar is the sum of the
single symbols on all its displays.

® The number of single symbols updated during any lattice
is proportional to the time duration of the previous lattice.

The equation for PAUS which results from this analysis is

P
tt(p) = 0.0381(CTS) + 0.425(t )(T1)
p=1
wh T(1) FSNSR % {T ( k)] PDi ] (J)
ere 1) =1 1 I U(j, splays ]
=1 ts (3) k=1
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- TABLE 3.2-3 ARTS I11A MEASUREMENT DATA TAKEN
AT _NY_ TRACON

P

RUN ¢ DATE SCINARIOQ {OTES ¥
: . h :
1 7/3/79 Capacity g
2 7/3/79  Live A1l Targets Unassociatad E
3 7/3/79 Live Some Associated Tarcets E
5 7/4/79 Modi fied A11 Tracks Unassociated ;
Capacity No Keyboard Entries i
6 7/4/78 Modified Some Associated Tracks i
Capacity Keyboard tntrizs Znabled
7 7/5/79% Modi fied
Capacity
3 7/4/79 Sterling gt
Scenario i
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TABLE 3.2-4 REGRESSION ANALYSIS RESULTS

PAUS  t = 45.7 + 0.6(TAF)2 + 1.7(5S) Fota] time for all copies of PAU4
8.2 o=2.7

ot
]

SLINK
TCRSS
TEDC t = 1.7 + 0.55(ATD + UTD) + 0.2(TA)(TU)

3.7 + TU + 0.2(TA)2

ot
1

TPRED t = 3.1 + 1.3(TA + TU)

TPSEC t = 7.8 + 0.5(TU) + 0.2(TA)(TU)
TPUR t=11.9 ¢ =10.9

TUDS t=7.9 o¢=6.9

TUD t=4.5 o¢=5.9

e i e S, S AR B it e i
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TU = unassociated tracks

Jj = sensor ID

k = sector ID

t, = execution time of previous lattice
tg = sensor scan time.

No basis could be found in the system design for the term 0.2(TA)2 in the
equation for TCRSS. This term also appears to have only a small influence
on the process time for TCRSS since the number of associated tracks is
normally small compared to the number of unassociated tracks. The term was,
therefore, eliminated from the TCRSS equation.

The same reasoning led to the elimination of the term 0.2(TA)(TU) from the
equation for TPSEC.

No correlation was found between the processing times for SLINK, TPUR, TUDS
or TUD and the processing load. The mean and standard deviations were taken
as the final models for SLINK and TPUR.

Discussions with UNIVAC personnel, however, led to the assumption that the
times for TUDS and TUD are proportional to the CTS size. The final models
for these tasks then became

For TUDS
t = 0.0066(CTS)

For TUD
t = 0.0038(CTS)

Small means and small variances were indicated by the statistical summaries
for the tasks ALTRK, AUT, CDR, CRIT, DOP, MAT, MSAW, MTP, PDOP, RKIP, RTDOP,
SCTME, SWABS, TEXEC, TINIT and TROUT. It was decided that tasks with short,
nearly constant processing times could be adequately modeled by their mean
times and standard deviations. Therefore, to save effort, no regression
analysis was performed on the measurement results for these tasks.
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For some or these tasks, however, analysis of the software design led to the
conclusion that the processing times depended on hardware configuration para-
meters which did not vary during the measurement runs. In those cases, the
process time models were adjusted to reflect the dependence:

o DOP t = 1.4(#MDBMs)

e PDOP t = 0.6(#MDBMs)

¢ RDOP t = 2.4(#RDBMs)

® RKIP t = 1.3(#RDBMs)

e RTDOP t = 0.6(#RDBMs)
I

e TDOP zt(i) = 2.9(#MDBMs) (I = #executions/lattice)
t=1

e TEXEC t = 0.5(#sensors)

There was insufficient information to develop potential load factors for the
tasks IFI, IFQ, KOFA, CDT, CTIP, PSRAP and MSP. These tasks, except for IFI,
were then modeled by their mean times and standard deviations. IFI was estimated
to have a means time of 5 mils.

The above analysis led to the processing time models for the year 1980 shown
in Table 3.2-5 as processing times for each execution of the tasks.

A1l planned tasks are initiated in every lattice. Some of them, however,

may be initiated under circumstances in which there is no load to be processed.
In these circumstances, the tasks bypass their normal logical flow and exit
quickly. Tasks of this type include most tracking tasks, as well as PDOP and
MAT. Models for these times are shown in Table 3.2-5 under the column "Process
Time (Mils) When Initiated But Not Executed".

Statistics for overhead processing are also included in Table 3.2-5. They
were obtained by use of the overhead times indicated in the processor utili-
zation histograms.
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Task models for future years are described in Appendix L and are discussed
in Section 3.2.2.3.

There was some concern about the possibility that the task processing times
may be significantly influenced by a change in the number of processors. To
resolve this issue, a set of measurements was conducted at the SSF. These
measurements were conducted with the following combinations of processors and
displays using the modified capacity scenario:

#10Ps #Displays
7 46
7 38
7 32
7 20
5 46
5 20

The number of processors was changed from seven to five by reconfiguring the
system to place two I0Ps off line.

The actual number of physically connected displays did not vary, since only
a small number of displays (5) was connected. The display variation for the
experiment was affected by modification of the list of logical displays in
the ARTS IIIA data base, causing PAUS to process output data only for those
displays on the list.

Arguments for the possibility of processing time changes resulting from varia-
tions in the number of processors are based on the proposition that contention
for access to memory locations causes increases in processing times as the
number of processors increases. If this proposition is true, then processing
times for measurements using seven processors can be expected to be greater
than for processing times with five processors, with the number of displays
held constant.
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Tables 3.2-6 and 3.2-7 show the mean times and standard deviations,

respectively, for each task for each combination of processors and displays.
Although these data do not provide a complete and accurate indication of

the effects of memory contention, there appears to be no tendancy for
processing times to be overwhelmingly affected by the number of processors.
(Note that the model development process effectively built memory contention

TR AT I e N

into the task equations, since measurements were performed on a 7 active

I0Ps by 14 active MMs system.)

The CDR function was modified during the measurements to allow recording of
process times and other parameters related to the tests onto the system disk.
The magnitude of the influence of normal CDR on the task processing times
cannot be determined since modification of CDR is essential for the system

measurements. However, timing measurements conducted by UNIVAC on the

e > e e e T = g e

Tampa processing system indicate that the processing times for several
import:iint tasks may be influenced by the execution of CDR. The following
data represent percent of an I0P used for processing some tasks at Tampa A

with four active IOPs ard a 480 track scenario. H

% of an IOP
Task Without CDR with CDR
psnAap .68 3.28
KIP 14.41 17.00
TPRED 14.69 20.21
AL TRKR 4.06 7.55
MTG 1.86 5.84

Changes in processing times for other tasks were small - menerally in the

ranoe ot + 1 percent of an I0P. The cambined effect for all tasks was an ]

ncrease ot 10 percent of an I0P when CNR was processed.
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TABLE 3.2-6 MEAN TASK PROCESSING TIMES WITH VARIATIONS
IN THE NUMBER OF PROCESSORS AND DISPLAYS

|
0ps | 7 I 5 | :
- - i ‘ . . e m e e ___1\ %
Displays ' 46 | 38 | 32 20 | 46 l 20 ¢
i | — o
ALTRK 2 ' 2 2 2 2 2 ‘ 4
AUT 1 1 1 1 1 | 1 ¢
CDR 1 1 1 1 ! 1 ! 1 !
CRIT 3 | 3 3 2 3 2 | i
DOP .4 4 4 3 4 | 2 | ;
IF] 1 1 1 1 ; 1 ‘ ;
IFO 8 8 9 9 8 | 8 ¢
KOFA 8 7 4 4 | 7 4 ;
MAT 3 3 1 1 2 1 ]
MSAW L2 22 2 2 1 r
MTP 1 o1y o1 1 1 1 |
PAUS 19 | 17 11 21 | 12 f
PAUS 1 22 20 20 13 | 27 | 14 !
. PAUS 2 20 . 18 18 12 17 | 10 f
. PDOP 4 3 4 2 4 1 3
: RDOP 12 |12 11 10 13 12
. RKIP 4 | 4 4 4 4 3
' RTDOP 4 5 5 4 4 4
~ SCTME 1 1 1 1 ] 1 ‘
SLINK 8 9 8 8 9 8 !
SWABS 1 1 1 1 1 1 §
TCRSS 6 6| 6 5 8 I 6 1
TDOP 7 8 i 8 7 7 | 7 ~
TDOP 1 7 8 8 7 7 7 E
* TEDC 10 10| 9. 8 13 10 J
_ TEXEC 2 2 | 2 2 2 : 2 :
' TINIT 4 4 1 4 3 4 | 3
CTINIT 1 3 3. 2 2 3 ‘ 2
" TPRED 8 8 7 7 10 ! 7
TPSEC 6 6 5 5 7 6
TPUR 2 2 2 2 3 2
TROUT 33 3 3 3 3
TROU 1 2 | 2 2 . 2 3 2 1
- TUDS 7 7 6 5 8 6
TUD 4 3 3. 1 3 2
coT 6 6 2 2 6 5
CTIP 2 1 1 2 1 1
EDISC 4 4 4 4 4 4 o
KIP 13 11 13 10 12 10 J
MSP 0 0 3 3 0 0 i
PSRAP 8 7001 7 8 6 :
| ' ﬁ
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TABLE 3.2-7 STANDARD DEVIATIONS OF TASK PROCESSING TIMES
WITH VARIATIONS IN THE NUMBER OF PROCESSORS AND DISPLAYS

A et ,
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ALTRK
AUT
CDR
CRIT
DOP
IFI
IFO
KOFA
MAT
MSAW
MTP
PAUS
PAUS 1
PAUS 2
PDOP
RDOP
RKIP
RTDOP
SCTME
SLINK
SWABS
TCRSS
TDOP
TDOP 1
TEDC
TEXEC
TINIT
TINIT 1
TPRED
TPSEC
TPUR
TROUT
TROU1
TUDS
TUD
CoT
CTIP
EDISC
KIP
MSP
PSRAP
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The above results cannot be used to quantify the impact of CDR on processing
times estimated in the current study. However, they do imply a possible
increase in processing times of some tasks when CDR is executed.

3.2.2.3 Future Functions Impact

This section presents a set of assumptions which constitute the bases for
estimation of the impact on ARTS IIIA processing requirements of the future
implementation of the following systems:

o Terminal Conflict Alert (Stage A)

o Terminal Metering and Spacing

® ARTS/DABS integration

e ARTS/TIPS interface

® Tower Automated Ground Surveillance

e Full Digital ARTS Display

e Tower Cab Digital Display.
The sources of information on which these assumptions and estimates are based
are sparse. Therefore, the estimates are very approximate and should only be
interpreted as providing insight into the order of magnitude of ARTS resource

requirements.

3.2.2.3.1 Terminal Conflict Alert (CA)

It is assumed for this study that the CA function will be implemented at all
sites in 1982 to provide service for controlled aircraft which are beacon
equipped and reporting Mode C.




3
A
Various time estimates are available from studies conducted by MITRE and ;
UNIVAC [28, 29, 30 at single and dual beacon sites. Although the gquanti- W
tative ;esults vary widely because of differing assumptions concerning air-
craft densities and overhead processing, the equations used for estimation g

are all of the form

2

t=AN" +BN+C

where N is the number of aircraft eligible for CA processing, and A depends
strongly on aircraft density. The method of estimation used in this study
follows a similar approach.

As a result of discussions with UNIVAC, the CA function is assumed to be processed
in the following planned tasks.

e TUDX - A single task which performs thread update. This task is
parallel to TUDS and TUD in the lattice structure, is similar to
themin operation and executes each lattice. Discussions with UNIVAC
led to the conclusion that the timing for TUDX will likely be similar
to that of TUDS. As a result, the timing model for TUDS was also
adopted for TUDX.

e CA - One logical copy per sensor will provide conflict detection.
A1l copies are successors to TEXEC, TUDS and TUDX in the planned
lattice. Each copy executes once per sector for its assigned sensor.
The timing model for this task is assumed, as a result of discussions
with UNIVAC, to be of the form t = ANZ + BN.

o CATRK - One Togical copy per sensor will perform CA tracking. Each
copy is a successor to one copy of the CA task. UNIVAC estimates 2
mils per track for processing time.

e CATU - A single task which acts as a data base manager. This task is

executed after all copies of CA which are eligible to execute because
of sector advances. UNIVAC estimates a mean processing time of 2 mils
per execution.
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Following the above analysis, the processing times for CA tasks are estimated
to be described by

Task Process Time Model
TUDX t = 0.0066(CTS)
32 2 32
CA t(j) = 0.0015 |z CTA(j,k} + 0.084 = CTA(j,k)
k=1 k=1
J = sensor ID
k = sector ID
CTA = #associated tracks of Mode C beacon equipped aircraft
plus unassociated linked tracks
CATRK t(5) = 2 [CTA(3,k)
CATU t=2

3.2.2.3.2 Terminal Metering and Spacing (M&S)

M&S was initially assumed to be a planned task which takes the following
amount of process time 32 times per scan[adapted from Reference 14

t = 0.11 + 1.35(Ng + Ng¢) + 2.7N;

where Ng = Number of active aircraft outside the feeder fix
Nj = Number of active aircraft inside the feeder fix
N¢ = Number of flight plans or suspend status tracks

Subsequent discussions with UNIVAC and FAA personnel led to a revision of the
M&S timing equation to

t = 0.11 + 2.2N;

In the current study, N; is interpreted to include controlled, arriving aircraft.
Controlled, arriving aircraft are estimated to constitute 75% of the associated
tracks during a busy period.

M&S is modeled in this study as a periodic popup task, MSPOP, which executes 32
times during the period of one radar scan. One logical copy of MSPOP performs
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processing for all sensors in a multisensor system. [Its processing time per
execution is related to the number of associated tracks on all sensors by the
following equation

#SNSR 32
t=0.11+1.7 ¢ 1 TA(j.k)
=1 k=1

where j = sensor ID
k

sector ID

An earlier attempt in this study to model the M&S function was based on the
assumption that M&S might be separated into two roughly equal parts, one executed
by a planned task and the other by a popup. The planned task turned out to

cause the lattice processing times to be too long, however, and was abondoned.

M&S is also expected to cause a slight increase in display processing time. It
is assumed that increase in PAUS processing time will occur which is proportional
to the number of M&S data elements displayed, but is independent of the existing
PAUS processing time. The increase in PAUS processing time is assumed equal to
the amount 0.84(TA), where TA is the number of associated tracks processed.

3.2.2.3.3 ARTS/DABS Integration

ARTS/DABS integration will cause major changes to ARTS TIIA lattices. DABS
will perform scan-to-scan correlation at the sersor site, thus allowing ARTS
ITIA to become a noncorrelating system. In addition, unused reports will be
virtually eliminated.

Thus, it is assumed that the following planned tasks can be removed from the
lattice

TPUR, TCRSS, TPSEC.
TEDC is assumed to remain in the system after DARS intearation to nerform

correlation. correction. and orediction, TPREN is assumerd tn remain to
perform auto drop and coast.




However, all tracks will be processed by TEDC after DABS integration, whereas
it currently processes discrete beacon tracks only. The processing time per
track for TEDC is expected to increase by about 50% due to replacement

of the TOS tracker with a TABG tracker. This new expanded version of TEDC
has been renamed "DABC" to distinguish it from the current version.

3.2.2.3.4 ARTS/TIPS Interface

Since TIPS will be implemented with its own processing and display, its impact

on ARTS IIIA processing will be minimal. The IFI and IFO tasks are expected to
expand to account for increased message traffic. After implementation of the
ARTS/DABS interface, IFO and IFI are estimated to require 10 mils each per
execution. A neligible increase in processing time will be caused by implementa-
tion of a new popup task to execute for approximately 20 mils only upon depres-
sion of the alternate data switch.

3.2.2.3.5 Jower Automated Ground Surveillance (TAGS)

TAGS is expected to be an independent system employed in busy airports to per-
form ground tracking and conflict alert. Its processing and storage requirements
are expected to be extremely large (on the order of M&S with added tracking).

For these reasons it would seem difficult and unnecessary to merge TAGS process-
ing into the ARTS IIIA system. Therefore, it is assumed that TAGS would employ
its own processors and displays and would have negligible impact on ARTS IIIA
processing.

3.2.2.3.6 Full Digital ARTS Displays (FDAD)

FDAD will be very similar to a full-digital TI DEDS or TCDD with an internal RDBM
operating over a parallel interface to the IOP instead of a serial interface to a
CMC. Therefore adding the FDAD to ARTS IIIA is very similar to adding the RDBM/TCDD

combination.

The new tasks added for the RDBM/TCDD include:

1. RKIP* - Remote Keyboard Input Processing
2. RDOP* - Remote Display OQutput Processing
3. MOP - Map Output Processing
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4. RTDOP*- Remote Tabular Display Output Processing
5. PUTT - Process Untracked Targets

The microprocessor in the FDAD will cause keyboard input processing to be
more similar to RKIP than to KIP,

Output processing for the FDAD will be more similar to DOP than to RDOP

since the parallel interface of the FDAD is more similar to the parallel
interface to an MDBM than it is to the serial interface to an RDBM. There-
fore, the estimates for DOP and RDOP before the implementation of FDAD should
remain valid.

MOP is a new task which is necessary in a system with digital displays. It
outputs a new map to a display when requested by keyboard entry. Since it is
executed so seldom, its effect on system timing should be negligible.

Because of the microprocesser integrated into the FDAD, tabular display
processing should more resemble RTDOP than TDOP.

PUTT is a new task which displays all untracked target reports in order to
simulate video. This task must execute once per sector per sensor as a post-
task of TPUR. Therefore, PUTT must be added to the lattices as a post-task of
TPUR. One copy of PUTT should be used for each copy of TPUR. PUTT execution
time may be estimated at 1 msec per sector per sensor. It should be noted
that because of this requirement, the sensor (eg., SRAP, DABS) must send all
target reports to the IOP including false target reports.

PAUS will also be significantly affected by the FDAD. The track symbology
required on a full-digital display is much more complicated than that on a

*These tasks are also required for the RDBM/BRITE display
combination and are already present in the New York Tracon system.
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time-shared display. This difference is illustrated below:

Time-Shared Symbology Full Digital Symbology

e Controller symbol displayed e Dash displayed at current scan
at current scan reported reported position
position o Controller symbol displayed 1/16"

above the dash
e History trails displayed at smoothed
positions of up to the last 5 scans.

The cost of computing this more complicated symbology is estimated at 200
msec per track per display per scan. The time used by PAUS is acjusted
accordingly.

There are also minor impacts on several other programs. For example, TROUT
will have additional duties related to history trail updates. However, these

impacts should be minor and are, therefore, ignored at this time.

3.2.2.3.7 Tower Cab Digital Display (TCOD)

TCDD is expected to be implemented at control towers within 20 miles of ARTS IIIA
sensor systems. Implementation of TCDD is expected to cause the planned

tasks RDOP, RTDOP and RKIP to be required. Modification of the software to
provide all-digital symbology, maps, and processing of untracked targets are
accounted for in the FDAD implementation impact analysis.

3.2.3 Scheduler Simulation

The ARTS IIIA multiprocessor executive scheduler is simulated by a stand-
alone FORTRAN program (ARTSCD), which accepts operator inputs and provides
printed output. The scheduler simulation produces a detailed record of the
sequence and timing of all pertinent events concerning the running of tasks
by an operational ARTS IIIA program. The running (and overhead) times of
such tasks are simulated according to the models of the previous section.
The scheduling procedures are adapted from the New York ARTS system.
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The scheduler simulation outputs provide the raw data and statistics which y
allow evaluation of timing loads for an operational ARTS IIIA program.

Figure 3.2.3-1 shows a generalized flowchart of the simulation. }'

3.2.3.1 Simulation Concept and Outline

The scheduler simulation mimics the real-time action of an ARTS IIIA multi-
processor executive in assigning (deassigning) tasks to processors and

provides a control framework for the execution of these tasks and for
evaluating computer loading. 5

A period of real-time, typically one radar scan time, is simulated during f;
which appropriate system states are recorded and statistics are accumulated.

This period is divided by the scheduler into a number of lattice executions. f
A current New York type of singlie Tattice is utilized throughout and modified ﬁ
appropriately for other sites and epochs. The lattice is a list of planned %;
tasks with precedence relations that determine which tasks are eligible for f:
execution at any time, given the set of completed tasks at that time. In
addition to planned Tattice tasks, popup tasks can occur, which are a separate

category outside of the Tattice structure and whose execution is independent
of the lattice restrictions and timing.

Planned tasks are independently classified as high or low priority. The execu-
tive maintains separate queues of elegible tasks for each priority. Tasks

are added to queues when all immediately precedina tasks of the lattice have
been completed. A task is removed when it is assigned to a processor for

o

execution. High priority eligible tasks are assigned in preference to low
priority eligible tasks.

Pnpup tasks are made eligible to run according to their assigned periods in
the task models. Popup tasks have assignment priority alternating with
* anned tasks in each processor as lTong as tasks are continuousily assianed.
* ~uch a3 processor is idle for an interval, the alternating pattern is restarted
—andom phase.




FIGURE 3.2.3-1 ARTSCD, SCHEDULER SIMULATION GENERAL FLOW %
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When a task is assigned, the executive overhead time is calculated according
to the overhead model, and the task execution time according to the task
timing model. The processor is made busy with this task, but initially
enters the overhead state. Task execution begins when the overhead time
expires.

Some task timing models require traffic load inputs. These are determined
from an aircraft track category table for each sensor which is tabulated in
32 radar sectors. The appropriate sector to be used at any time is found
from a running determination of radar beam direction corrected by the sector
processing lag for each task.

Some task timing models specify a total time for a set of tasks (copies) and
require that each task of the set end at the same time (or nearly so). In
these cases (PAUS, SCTME, TDOP), when the subsequent copies are assigned,

any remaining time of the total is redistributed among all the assigned copies
so that they end together. In the special case of PAUS, PAUS1 is normally
forced to execute 10 mils beyond any other assigned PAUS copies. PAUS execu-
tions are terminated prematurely whenever the lattice runs too long and timeout,
therefore, occurs.

The lattice terminates when all planned tasks have finished executing. A
new lattice then begins immediately. Any popup tasks that have been assigned
continue to execute across the lattice boundary.

The scheduler simulation is based upon an event driven logic. At each point

in time the program maintains a list of next event times which are current

and imminent. The earliest next event is determined, the state of the scheduler,
the time and the event list are updated accordingly and the process continues.
After each such event is processed, the program assigns available tasks by

order of priority and Tattice eligibility to idle processors according to
scheduler sequencing logic and determines the overhead and running time of

each new task. This defines new events for the event list. ‘)

The event list contains the following events (in the form of a time of next
occurrence):




Executive Lockout Expiration

The scheduler model assumes that when a new task is assigned to an
idle processor, the executive enters a state of lockout for a time
determined from the executive overhead task model of Section 3.2.2.
During lockout, no further tasks may be assigned to any idle
processors. This event is created each time a new task is assigned
and the lockout is cleared upon expiration.

Task Expiration (each active processor)

For each active processor a task expiration is calculated at the
time a task is assigned by accounting for both the overhead and the
task execution time determined from the timing models. When the
task expiration occurs, the current task is deassigned and the
processor becomes idle again.

Sector Advance (each sensor)

For each sensor in the system a record is kept of the next sector
crossing time. When a sector crossing event occurs, the sensor state
is updated and the next sector crossing time is calculated and inserted
in the list. Sector crossing may modify lattice timeout time.

Qutput Print

In order to conveniently provide a simulation output option which
consists of the state of each processor (tasks being run) at multiples
of a uniform time interval, the simulation maintains an output event.
When this event occurs (and other conditions are met) a printing

of processor states occurs ("snapshot print") and the next output
print time is calculated and inserted as a new event,

Lattice Timeout Limit

At the beginning of each lattice, the lattice timeout time is set
here as 145 mils beyond the initial lattice time., Occurrence of a
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lattice timeout results in setting a program flag which allows any
PAUS tasks to be immediately terminated short of their normal end
time.

This nominal 145 mils is shortened to 125, 100, 75, 50 mils if any
sector advances occur which create data backlogs of, respectively,
2, 3, 4, 5 sectors for the worst sensor.

3.2.3.2 Simulation Inputs

The overall simulation is controlled by means of a console dialogue, while
the details of the site case parameters are specified in a data file, which

is read by the program,.

The console dialogue allows the operator to make the following selections:

The site case parameter file

Length of run

Snapshot print interval

The first and last lattice of the block of lattices to be outputted
by the snapshot print

The number of processors to be assumed

Either high or low traffic

Optional print of the site case parameter information.

The site case parameter file specifies the following information:

The site case data file number and title.
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The number of sensors, their periods and initial beam direction.

The program assumes a number of track storage slots (CTS) equal to
300 times the number of sensors.

The following processing and display equipment complements: number
of processors, number of MDBM's, number of RDBM's, number of displays

associated with each sensor. The program calculates the number of
DBM's as the sum of all displays minus the number of RDBM's,

The set of tasks defined for the site case. Each task is identified
by name, is assigned a priority type (high planned, low planned or
popup) and a parameter type. The parameter type is followed by the
coefficients of the timing model for the task and controls the
interpretation of these. In addition, the parameter type defines
the correspondence between the various copies of a tracking task

and their associated sensors.

The lattice structure. Lattice structure is specified as an ordered
list of all the planned tasks, where each task is accompanied by
an ordered list of its successor tasks.

Traffic counts for each sensor. Both high and low counts are provided,
the selection to be made at run time. For each sensor the following
traffic category numbers are supplied: total associated tracks,

total unassociated tracks, discrete beacon associated tracks,

discrete beacon unassociated tracks, mode C beacon equipped associated
tracks, mode C cross-linked tracks. These numbers are obtained from
the traffic Toad models of this study. The sum of the last two
categories constitutes the conflict alert eligible tracks.

The program distributes these sensor track totals at random among 32
sectors in such a way that the counts are consistent (for example, J
the number of discrete beacon associated tracks in each sector is i

never greater than the total associated tracks for that sector).




In the special case of the New York validation run, the counts by
sector are directly inputted in detail from the parameter file.

3.2.3.3 Simulation Qutputs

The output of a run consists of the lattice snapshot print and the summary
statistics., In addition, timeout and overload conditions are printed when
they occur for any lattice. These outputs are prefaced by run parameter
information.

The lattice snapshot print is an output of the state of each processor in

the system at specific instants of time. These instants are integral multiples
of a selected print time increment which occur during execution of a selected
set of consecutive lattices.

If a processor is busy running a task, the state of the processor is denoted
by printing the task name. If a processor is in executive overhead or is idle
with no assigned task, while some other processor is in overhead, then those
processors are considered to be in the overhead state, and **QVHD** is

printed for each. If a processor is idle (and not in the overhead state)

and all planned tasks for this lattice have been or are being executed, then
that processor is in the inactive state and **INAC** is printed. If a
processor is idle (and not in the overhead state) and is not inactive, then
that processor is in the dead state and **DEAD** is printed. These rules
provide an exhaustive definition of processor states.

The processpr states are printed in blocks, each one lattice long. A summary
of execution time, beginning and ending time is given for each lattice.

The summary statistics contain the following information accumulated for
the entire run:

° The total number of lattices executed and the total run time.

0 The mean and standard deviation of the lattice execution time over
all lattices of the run.




° The percent average processor utilization time for each processor
(and total, averaged over processors) occupied by:

1) planned tasks, 2) popup tasks, 3) overhead state, 4) dead
state, 5) inactive state.

. The mean execution time, standard deviation and number of calls
for each defined system task.

Whenever timeout occurs of a given lattice, a message is printed which
contains the following information: 1) the lattice number, execution time,
beginning and ending time, 2) the number of sectors lag in processing and

3) the percentage completion of PAUS processing for this lattice and the total
PAUS time requirement.

If the sector lag becomes 16 or greater, the run is terminated and a special
termination message is printed.

3.2.4 Lattices

The scheduler lattices used in this study are adapted from the current New
York ARTS. A single lattice is defined for each combination of site: New
York, Chicago, Los Angeles, Detroit and year: 1980, 1982, 1984, 1986, 1988,
1990. The validation run is made with the NY 1980 lattice. The years beyond
1980 incorporate new functions in a hypothetical way.

In this section, the term lattice is used in a broad way to include all of
the following:

] An ordered 1ist of planned tasks defined for the system.

(] The priority of each planned task, high or low.

° An ordered list of (immediate) successor tasks for each planned
task.

0 An ordered list of popup tasks.
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This information allows the scheduler to determine the order of assignment
of tasks to idle processors.

When a lattice is loaded at the start of a scheduler simulation run, the
number of tasks which are predecessors to each planned task are tabulated.
Those tasks having no predecessors are used to initialize the task eliqibility
queues at the beginning of each lattice. High priority tasks are placed

on the high priority queue (FIFO) in the defined order, and low priority tasks
are placed on the low priority queue. When any task complete execution, a
test is made of each of its successors in the defined order. Any successor
task whose predecessors have all completed execution is added to the queue
corresponding to the successor task priority.

Popup tasks are scanned for eligibility in the defined order.

In order to explain the various case lattices, we refer to the representative
New York lattice of 1986 in Table 3.2.4-1. This lattice can be modified by
deletions or substitutions to obtain any other lattice case.

The following general remarks can be made:

. Many of the task names are identical except for a final numerical
digit. This number distinguishes the several available similar
copies of a task that may be individually assigned to different
processors. These copies may execute simultaneously or not; but
all must complete before their successors become eligible or the
lattice can complete (see below for an exception).

. A1l lattices define seven PAUS tasks (PAUS1 to PAUS7) and three
SCTME tasks (SCTME1l to SCTME3). However, the number of copies
actually active in the scheduler simulation for each is limited to
no more than the number of system processors. The remaining
copies are inhibited and do not execute.

0 The number of copies of certain track related tasks corresponds in
each lattice to the number of system sensors (4 in NY, 2 in Chicago
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TABLE 3.2.4-1 (Cont'd.)
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TABLE 3.2.4-1 {Cont'd.)
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and Los Angeles and 1 in Detroit). These tasks are:

TCRSS- TPRED- CA-
TEDC- TPUR- CATRK-
TPSEC- SWABS- PUTT-
MSAW- TINIT- DINIT-
ALTRK- TROUT- DABC-

The execution of such copies is assumed to occur with data from the corre-
sponding sensor.

. The number of TDOP- copies for each site corresponds roughly to the
size of the display requirements (number of displays).

. Conflict alert system capability is introduced by adding TUDX, CA-,
CATRK- and CATU tasks. TUDX is an X-thread update, CA- are the
copies of conflict screening and detection, CATRK- are the corresponding
copies of a special track algorithm for conflict alert and CATU is a
short cleanup task. In order to force CATRK- and CATU to complete
before PAUS, it is necessary to set them to high priority. TUDX and
CA- are low priority.

(] The metering and spacing task, MSPOP, is a popup. There is no
planned metering and spacing task. Originally, it was planned to
split this task into a planned and popup task on a 50-50 basis.
However, it became evident that the task was so demanding of time,
that any substantial allocation as a planned task would cause
lattice timeouts. As it is, the MSPOP task runs nearly continuously
in one or another processor for the more demanding cases. Since
the popup executions can continue across lattice boundaries, this 1
does not disrupt the lattice.

° In order to integrate DABS with ARTS, the TINIT- tasks are replaced J
by DINIT-, TEDC- is replaced by DABC- and the following tasks are !
deleted: TPUR-, TCRSS-, TPSEC-, PUTT-.

° The implementation of a full digital ARTS display requires the intro-
duction of RTDOP, RKIP and RDOP tasks where they are not already
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provided (as in NY). Further, PUTT- tasks are defined as successors
to the corresponding TPUR- tasks in order to process untracked
targets. PUTT- tasks are given high priority to force completion
before PAUS.

When DABS integration is introduced, PUTT- is deleted.

) The introduction of the advanced system enhancements above, as well
as the ARTS/TIPS interface, affects the timing models for individual
tasks, Section 3.2.2, but has no effect on the lattice definition

beyond those mentioned above.

Starting with NY 1986 as a base, the other lattices may be obtained as follows:

New York:
1980 and Validation Delete CA-, CATRK-, CATU, TUDX, PUTT-, MSPOP
1982 Delete PUTT-, MSPOP
1984 Delete MSPOP
1986 ---
1988 and 1990 Delete TPUR-, PUTT-, TCRSS-, TPSEC-
Change TINIT- to DINIT-
TEDC- to DABC-
Chicago: Two copies of all track related tasks.
Three copies of TDOP-.
1980 Delete CA-, CATRK-, CATU, TUDX, PUTT-,
MSPOP, RTDOP, RKIP, RDOP
1982 Delete PUTT-, MSPOP, RTDOP, RKIP, RDOP
1984 Delete MSPOP
1986 to 1990 Delete TPUR-, PUTT-, TCRSS-, TPSEC-

Change TINIT- to DINIT-
TEDC- to DABC-
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Los Angeles:

Detroit:

Two copies of all track related tasks.
Two copies of TDOP-.

(The changes for each year are the same as
for Chicago).

One copy of all track related tasks.
One copy of TDOP-.

(The changes for each year are the same as
for Chicago).




3.3 MEMORY REQUIREMENTS ANALYSIS

A1l program and data base modules for the ARTS IIIA system are stored on-line
in fixed memory space. There is no use of dynamic memory allocation or program
overlays.

As a result, storage utilization estimation for each year of the study is
accomplished through simple summation of space required for all programs and
tables, and addition of an amount to account for memory mapping loss.

The sources of information for space requirements for existing programs and
data bases are ATC 25000 and information provided by UNIVAC describing changes
to program and data base sizes as reflected in the New York System Design Data,
Revision A which was developed in the fall of 1979.

Storage estimates for New York, Los Angeles, Chicago and Detroit are shown in
Table 3.3~1 and 3.3-2. The estimates in Table 3.3-1 are based on level C traffic
estimates, while those in Table 3.3-2 are based on level B traffic.

The storage requirements for each terminal area in the year 1980 are estimated by
separately calculating the requirements for programs and data base.

.For New York, the program storage requirements are taken directly from existing
program sizes provided by UNIVAC (Table 3.3-3). Program storage estimates for
Los Angeles, Chicago and Detroit are based on the sizes of programs existing at
New York, modified to reflect some differences between the New York program and
programs which may be installed elsewhere.

Data base estimates for 1980 for all sites are based on the formulas provided in
ATC 25000 as modified by UNIVAC. These formulas, and the amounts of storage space
allocated for each data base in the existing New York system are shown in Table
3.3-4.

As a convenience, and to simplify the computation of storage estimates, the data
base estimated has been divided into two parts: variable data base storage and
fixed data base storage. The variable portion of the data base includes all
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storage whose estimated size depends upon the total number of tracks files, or
the maximum number of associated tracks, target reports, MDBMs, RDBMs, displays,
keyboards, or sensors in any user. It also includes the BOT, ROT and RAT Tables.
By combining the formulas in Table 3.3-4, the size of the variable portion of
the data base may be estimated by

o e e e

37.625(T) + 1800(MDBM) + 660 RDBM + 419(DISPL) + 2846 (SNSR)
+ 300 (PROC) + 49(KB) + 1.5(RPTS) + 13(TA) + ROT + BOT + RAT

The fixed portion of the data base store includes those data base elements whose
sizes do not vary. Examples are the selected code table, the airport fix tabie,
and 900 words of the RDBM buffers.

o I e e e

Estimates of storage requirements for the basic data base (excluding enhancements) !
storage requirements for the years 1980 to 1990 are shown in Tables 3.3-5 through {,
3.3-8 for New York, Los Angeles, Chicago and Detroit. The system parameters which
influence the size of the variable portion of the data base are also shown.

The parameter T includes associated and unassociated tracks obtained from good
weather track estimates in Appendices G, H, I and J, and also includes estimates
of the number of flight plans. The number of flight plans is estimated to be
the same as the number of associated tracks, since flight plans and associated
tracks are estimated to be in the system approximately the same amount of time
(15 to 20 minutes).

The New York program contains one copy of each program module, except the following:

Total Storage Assumed for
Task Copies Storage One Copy ,
PAUS 3 250 80
TDOP 2 800 400
TINIT 2 3000 1500
TROUT 2 400 200 i

T T ST Ny g, R Y P TOU AT, K~ LI RIS

The programs at Chicago, Los Angeles and Detroit and assumed to require only
one copy of each of the above tasks.

T
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The New York program also contains one copy of the following tasks:

Task Storage
SLINK 300
RDOP + RTDOP 1600
RKIP 850

SLINK processes inter-sensor track 1inks, and will be implemented only at
multisensor sites. It is not expected to be installed at Detroit, which has
a single sensor. RDOP, RKIP and RTDOP are assumed not to be implemented at
Chicago, Los Angeles or Detroit until the installation of TCDD.

For years after 1980, the storage estimates include the impacts of functional
enhancements.

New functions are assumed to be implemented on the following schedule

NY OTHERS
CA 1982 1982
TIPS 1983 1983
TCOD 1983 1983
FDAD 1984 1984
M&S 1985 1985
DABS 1988 1985

Storage requirement estimates for conflict Alert are shown in Tables 3.3-1 and
3.3-2. They are based on the following criteria established in reference :28'

Programs 5320
Tables 1537 + 0.02T2 + 13.6T (T = Total Track Capacity)
Total 6857 + 0.02T2 + 13.6T




T T TN

Storage increases for TIPS are estimated by UNIVAC as‘ follows

KIP 45

SAD 600

Common Subroutine 400

IFI 2400

IFO 1
IF Buffers, Data 700 :
KB & Display Data Base 12(TA + TU)

Total 4145 + 12(TA + TU)

TIPS storage estimates are shown in Tables 3.3-1 & 3.3-2.

The impact of the implementation of TCDDs is to require allocation of memory
space for RDOP, RKIP and RTDOP at Chicago, Los Angeles and Detroit. MNo impact
on program storage requirements is assumed at New York. Data base requirements
will increase in proportion to the number of displays added. The amount of data
base increase is reflected in the formula for this basic variable data base
estimates.

The storage impact of FDAD is estimated by UNIVAC to be
3500 + 2200{#sensors) + 7(TA + TU) + 9(#displays).

(See paragraph 3.2.2.3.6 for a discussion of the impact of introducing FDADs).
Tables 3.3-1 and 3.3-2 1ists storage estimates for FDAD.

M&S storage estimates are shown in Tables 3.3-1 & 3.3-2 and are based on the
following model (derived from Reference 18 and discussions with UNIVAC)

Programs 17000
Tables 10000 Words for 20 Tracks
Total 17000 + 500{M&S Track Capacity)

= 17000 + 430(TA in Poor WX)

This model assumes that M&S track capacity must be equal to the estimated number

of associated tracks for arriving aircraft in a busy period. This number of /
tracks is estimated to be 86% of all associated tracks during poor weather. '
Associated track estimates in poor weather are shown in Table 3.3-9.

The memory requirements impact for ARTS/DABS integration is expected to be minor
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TABLE 3.3-9
ESTIMATE OF ASSOCIATED TRACKS - POOR WEATHER




compared to the impact of CA, TIPS, FDAD and M&S. Some programs and tables
will be deleted. They include

Programs
TPUR, TCRSS, TPSEC

Tables
BOT, ROT, RAT
Tables associated with TPUR
Tables assoicated with TPSEC (scoring parameters, etc.).

Overall, these programs and tables account for about 5000 words. This reduction
is expected to be more than compensated for by increases in input buffer space,
input processing logic and tracking tables. An increase in memory requirements
of 5000 words is estimated for DABS.

P

-




3.4 PROCESSOR UTILIZATION MODEL VALIDATION

In order to verify the reasonableness of the processor utilization estimates,
a comparison was made between simulated processing times and times measured
during the processing of live data at New York. The live run used for com-
parison was run 2,

The lattice structure task models and hardware configuration used for the
simulation were those assumed to be at New York in 1980. Traffic parameters
used in the simulation consisted of a sample taken from the live run. These
parameters are shown in Exhibits 3.4-1 through 3.24-4 .,

The traffic sample consisted of tracks processed during one arbitrarily
selected scan of the sensor in run 2. No attempt was made to determine how
representative the data sample might be of conditions existing throughout
the run. However, the duration of the run was short (less than one minute).
It seems unlikely that a large change in the number of tracks in the system
would occur in a one minute interval. However, there is a possibility that
the average processing load during run 2 differed from that of the arbitrary
sample.

The results of the comparison are shown in Tables 3.4-1 and 3.4-2. From these
results, the following observations can be made:

@ These is less than 10% difference in the average lattice times

o There is less than 10% difference in the proportion of time devoted
to tasks.

o In general, the mean processing times for individual tasks are compara-
ble to the measured times.

From these observations it may be concluded that the simulation results are
reasonable.




EXHIBIT 3.4-1

TRAFFIC PARAMETERS USED FOR MODEL VALIDATION
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EXHIBIT 3.4-2

TRAFFIC PARAMETERS USED FOR MODEL VALIDATION
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EXHIBIT 3.4-3

TRAFEIC PARAMETERS USED_FOR MODEL VALIDATION

“rey

20
-

o
Tiss

SENSOR 3
TA (R atn
Q 2 (A
£ i) o
(3] 4q (5]
oy i 0
1 a4 1
g r 1
v ) 0
O e O
{ “? (3]
0 1 0
i' 7 1
1 4 ()]
0 1 0
O 0 0
1 O 1
[4) f [4)
0 (1) 0
] (3] )
0 0 (1)
T 2 0
O 1 0
i 2 1
Q “ 0
1 A O
1 2 1
o I4 !
1 & 0
O A 0
0 2] 0
7 e 1
o A 0
- q 0
=1 te 10
3-97

1L

0
0

(3}

0

0
(1)
O
L
(R
0
O
0
O
O
0
()
0
O
0
0
0

0
(A]




EXHIBIT ~.4-4

TRAFFIC PARAMETERS USED FOR MODEL VALIDATION
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TABLE 3.4-1
COMPARISON OF PERCENT PROCESSOR UTILIZATIOM - RUN 2 VS SIMULATION

R W

Processor Utilization (%)

Run 2 (Live) Simulation

Planned tasks 64.6 67.2
Popup tasks 13.1 15.2
Overhead 11.6 10.1
Dead 1.9 0.8

Inactive 9.0 6.8
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TABLE 3.4-2 COMPARISON OF MEAN LATTICE AND TASK TIMES - RUN 2 VS SIMULATION

MEAN TIMES(MILS)

Run 2 (Live) Simulation
1ATTICE 87.3 80.3

Pianned Tasks ALTRK
AUT
CDR
CRIT
boP
IFI
IFO
KOFA-
MAT
MSAW
MTP
PAUS
PDOP
RDOP
RKIP
RTDOP
SCTME
SLINK
SWABS
TCRSS
TDOP
TEDC
TEXEC
TINIT
TPRED
TPSEC
TPUR
TROUT
TUDS
TUD

Popup Tasks  CDT
CTIP
EDISC
IF1
KIP
PSRAP
MSP
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4.0 ANALYSIS RESULTS

4.1 Processing Capacity

For each of the four TRACONS, processor utilization estimates were obtained

by simulation, using the ARTS IIIA scheduler simulation program with appropri-
ate inputs to describe the site configuration, busy hour instantaneous traffic,
lattice configuration, and task processing time equation. Simulations were
conducted for New York, Chicago, Los Angeles and Detroit for the years 1980,
1982, 1984, 1986, 1988 and 1990. The initial number of processors assumed at
each site in 19280 was:

Tracon Total I0Ps Redundant I0Ps Active I0Ps
New York 8 1 7
Chicago 3 0 3
Los Angeles 3 0 3
Detroit 1 0 1

Where the simulation results indicated that the capacity of the assumed number
of active processors was exceeded for a given year, the number of processors

was increased until there was adequate capacity or until a maximum of seven
processors was used.

The most common indication of a capacity deficit was incomplete processing

of the display task PAUS. The system scheduling logic is designed to cause
PAUS processing to be curtailed in any lattice in which the lattice processing
time excceds a threshold. When this happens, the unprocessed PAUS data are
held for processing during the next lattice. If a large number of lattices

is unable to complete processing of PAUS, then some display data will never

be output to the displays.

The scheduling Togic designed to overcome this kind of difficulty is based

on the theory that sector processing will lag behind the sensor antenna
position in an overload condition. This logic causes target reports to be
erased from memory for the next sector to be processed when sector processing
lags the antenna position by five or more sectors. This is done to cause

4-1




the processing time for the next sector to be short, due to a lack of reports
to be correlated. If sector processing lags by 10 or more sectors, no track-
ing tasks are processed for those sectors in excess of 10.

However, the simulation results indicate that the processing of sectors rarely
falls behind the antenna position with anticipated loads. In only one case,
(Detroit in 1980 with level C traffic and one active processor) did a lag
appear. In this case, processing was nine sectors late at the end of one radar
scan. When the number of processors was increased, and when level B traffic
was assumed, processing did not lag.

In the usual overload case, processing of PAUS data is not completed, but
sector processing remains synchronized with the antenna. This is interpreted
to mean that track processing continues normally, but that some tracks may not
be displayed in a heavy overload condition.

Simulation results for processor utilization at New York are summarized in
Exhibit 4-1 for level C and level B traffic assumptions. Seven active processors
were assumed for each year for both traffic levels. The results indicate

that seven processors will be adequate until 1984 if level C traffic is assumed.
Starting in 1984, one additional processor is required for all years except

1986. In 1986, the results indicated a need for two additional processors with
Tevel C :raffic. When level B traffic is assumed at New York, seven processors
appear to provide adequate capacity, except in 1986, when eight active processors
are required.

Estimation of the number of additional processors required when a seven processor
configuration is overloaded is accomplished by examination of the PAUS process-
ing results. In Tables 4-1 through 4-5, estimates are derived for the total
additional time per scan which would be required if all PAUS processing was

compieted. The estimates are:




EXHIBIT 4-1
PROCESSOR UTILIZATION SIMULATION RESULTS

NEW_YORK

LEVEL C TRAFFIC

1980 1982 1984 1986 1988 1990
Number of Processors 7 7 7 7 7 7
Lattices Executed 43 37 34 34 34 34 ‘
Lattice Ouration: Mean 116.2 133.8 146.8 147.4 148.2 147.6
5.4 7.3 1.7 1.0 3.0 4.6
% Process Time: Planned
Tasks 74.1 75.7 85.8 73.0 73.6 73.8
Popup
Tasks 14.8 15.3 8.0 21.5 21.6 21.7
Overhd. 6.6 6.0 6.0 5.4 4.8 4.6
Dead 0.3 0.0 0.0 0.0 0.0 0.0
Inact. 4.2 3.0 0.2 0.0 0.0 0.0
Total Process Time
for Tasks 30984 31535 32781 33145 35579 3477
Lattice Timeouts 0 3 33 k13 33 33
Additional Process
Time Required
Per Scan* 1625 6341 2857 3258
Time Available
. Per Processor 4915 4915 4915 4915
Additional
Processors
Required 0 0 1 2 1 1
New Functions CA TIPS M&S DABS
FDAD

TCOD




EXHIBIT 4-1
OROCESSOR_U1ILIZATION SIMULATION RESULTS (Cont'd.)

NEW_YORK

LEVEL B TRAFFIC

1980 1982 1984 1986 1988 1990
Number of Processors 7 7 7 7 7 7
Lattices Executed 54 47 42 34 41 40
Lattice Duration: Mean 91.9 105.6 119.6 145.4 121.7 125.6 ‘
o 5.4 5.2 6.6 3.5 5.8 6.6
% Process Time: Planned
Tasks 70.1 71.8 79.4 72.9 70.5 70.5
Popup
Tasks 15.2 15.2 8.4 21.2 20.9 21.4
Overhd. 8.6 8.0 7.6 5.5 5.9 5.7
Dead 0.6 0.0 0.1 0.0 0.0 0.0
inact. 5.5 4.9 4.5 0.5 2.7 2.4
Total Process Time
for Tasks 2628 30226 30802 32563 31924 32319
Lattice Tireouts 0 0 0 29 ] 0
Additional Process
Time Required
Per Scan* 3447+
Time Available
Per Processor 4915
Additional
Processors
Required 0 0 0 1> 0 0
New Functions CA TIPS M&S DABS
FDAD
TCDD

* This represents the estimated minimum additional processing capacity required.
Capacity requirements may increase due to the use of additional processors.

**Processor capacity is marginally exceeded in simulation results for Level 8
Traffic in 1986.




TABLE 4-1
ESTIMATE OF PROCESSING TIME REQUIREMENTS

IN_EXCESS OF TIME AVATLABLE

1
NY 1984 LEVEL C TRAFFIC '
g 4
? PAUS TIME % PAUS PAUS TIME
% LATTICE REQUIRED COMPLETE COMPLETED REMAINDER
f 1
' 2 413.1 99.7 411.1 2.0
: 3 420.4 65.3 274.5 145.9
4 424.0 80.2 340.0 84.0
5 423.4 84.2 356.5 66.9
6 424.7 91.9 390.3 34.4 &
7 425.2 91.7 389.9 35.3
8 422.4 81.8 345.5 76.9
9 423.2 92.9 393.2 30.0
10 430.3 95.4 410.5 19.8
11 422.0 85.5 360.8 61.2
12 425.4 97.9 416.5 8.9
13 428.2 97.1 415.8 12.4
14 426.3 90.8 387.1 39.2
15 423.0 81.5 344.7 78.3
16 430.0 87.5 376.3 53.7
17 426.6 93.8 400.2 26.4
18 425.7 99.8 424.8 0.9
19 420.4 70.1 294.7 125.7
20 422.7 81.9 306.2 76.5
21 423.6 94.0 398.2 25.4
22 430.0 61.6 264.9 165.1
23 424.4 98.3 417.2 7.2
24 420.4 91.6 385.1 35.3
25 426.4 94.1 401.2 25.2
26 425.6 95.5 406.4 19.2 .
27 442.0 88.8 392.5 49.5
28 426.2 86.0 366.5 59.7
29 426.1 75.9 323.4 102.7
30 423.9 98,2 416.3 7.6
31 424.2 88.8 376.7 47.5
32 426.3 97.9 417.3 9.0
33 426.0 80.3 382.1 83.9
34 427.0 97.7 417.2 9.8

1625.5 Total Time p
for ;
Unprocessed
PAUS




TABLE 4-2

ESTIMATE OF PROCESSING TIME REQUIREMENTS
IN_EXCESS OF 1IME AVATLABLE

NY 1986 LEVEL C TRAFFIC

PAUS TIME % PAUS PAUS TIME
LATTICE REQUIRED COMPLETE COMPLETED REMAINDER

1 311.0 79.8 248.2 62.8
2 433.1 56.6 245.1 188.0
3 434.3 46.6 202.4 231.9
4 437.2 59.1 258.4 178.8
5 438.2 51.0 248.8 188.4
6 432.9 54.0 233.8 199.1
7 436.6 60. 1 262.4 174.2
8 438.5 57.4 251.7 186.8
9 435.3 75.3 327.8 107.5
10 435.5 46.3 201.6 233.9
11 436.2 52.3 228.1 208.1
12 441.9 45.0 198.9 243.0
13 432.8 72.8 315.1 117.7
14 434.1 44.1 191.4 242.7
15 435.1 62.6 272.4 162.7
16 437.8 51.0 223.3 214.5
17 433.0 45.9 198.7 234.3
18 436.6 51.1 223.1 213.5
19 441.8 60.5 267.3 174.5
20 441.6 84.2 371.8 69.8
21 437.9 47.4 207.6 230.3
22 434.1 61.5 267.0 167.1
23 435.3 61.4 267.3 168.0
24 438.5 62.9 275.8 162.7
25 441.2 59,7 263.4 177.8
26 439.6 75.7 332.8 106.8
27 439.5 55,7 244.8 194.7
28 435.3 44.7 194.6 240.7
29 438.0 49.4 216.4 221.6
30 434.0 34.8 151.0 283.0
31 435.3 57.9 252.0 183.3
32 438.8 63.5 278.6 160.2 ;
33 435.3 63.0 274.2 161.1
34 432.9 41.8 181.0 251.9

6341.

-




TABLE 4-3

§ ESTIMATE OF PROCESSING TIME REQUIREMENTS
' IN EXCESS IME AVAILABLE

NY 1988 LEVEL C TRAFFIC

PAUS PROCESSING

PAUS TIME % PAUS PAUS TIME
LATTICE REQUIRED COMPLETE COMPLETED REMAINDER
1
2 418.0 98.5 411.7 6.3
3 451.6 82.9 374.4 77.2
4 460.2 72.9 335.5 124.7
5 461.4 88.9 410.2 51.2
6 463.8 79.4 368.3 95.5
7 457.3 69.4 317.4 139.9
8 464.2 78.1 344.0 120.2
9 457.3 89.8 410.7 46.6
10 462.7 85.0 393.3 69.4
11 462.9 90.1 417.1 45.8
12 465.6 79.4 369.7 95.9
13 465.0 86.3 401.3 63.7
14 470.1 86.1 404.8 65.3
15 460.1 84.5 388.8 71.3
16 460.0 68.7 316.0 144.0
17 471.7 74.7 352.4 119.3
18 461.7 81.8 377.7 84.0
19 455.4 83.8 381.6 73.8
20 462.8 77.6 359.1 103.7
21 462.2 73.0 337.4 124.8
22 462.4 92.3 426.8 35.6
23 464.2 88.4 410.4 53.8
24 459.1 90.3 414.6 44.5
25 465.8 84.4 303.1 72.7
26 458.4 73.6 337.4 121.0
27 456.4 75.8 346.0 110.4
28 464.1 67.9 315.1 149.0
29 456.2 82.1 374.5 81.7
30 459.4 76.4 351.0 108. 4
31 461.8 79.2 365.7 96.1 1
32 457.4 77.4 354.0 103.4
33 464.0 81.9 380.0 84.0
34 458.4 83.8 384.1 74. |
1424.3 2857.5 i




TABLE 4-4

3 ESTIMATE OF PROCESSING TIME RE%UIREMENTS
= BL

NY 1990 LEVEL C TRAFFIC

PAUS TIME % PAUS PAUS TIME
LATTICE REQUIRED COMPLETE COMPLETED REMAINDER

1
2 396.1 97.9 387.8 8.3
3 459.6 79.1 363.5 9.1
4 460.8 79.4 365.9 94.9
5 458.7 73.7 338.1 120.6
6 472.9 74.2 350.9 122.0
7 465.3 70.6 328.5 136.8
8 461.4 69.9 322.5 138.9
9 465.4 78.6 365.8 99.6
10 464.7 93.4 434.0 30.7
11 480.3 75.4 362.1 118.2
12 464.5 79.4 368.8 95.7
13 483.7 71.7 346.8 136.9
14 469.2 79.6 373.5 95.7
15 465.4 78.5 365.3 100.1
16 467.1 73.0 341.0 126.1
17 462.2 68.1 314.8 147.4
18 477.3 72.5 346.0 131.3
19 460.9 98.8 455.4 5.5
20 456.7 82.2 375.4 81.3
21 464.1 76.6 355.5 108.6
22 467.8 69.2 323.7 144.1
23 465.1 73.2 340.5 124.6
24 462.6 89.3 413.1 49.5
25 463.5 75.7 350.9 112.6
26 464.6 88.0 408.8 55.8
27 468.7 79.0 370.3 98.4
28 467.5 79.8 373.1 94.4
29 464.8 67.0 311.4 153.4
30 466.6 80.7 376.5 90.1
31 468.0 79.7 373.0 95.0
32 469.1 67.7 317.1 152.0
33 463.7 88.4 409.9 53.8
34 462.2 89.3 412.7 49.5

3257.9
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TABLE 4-5

ESTIMATE OF PROCESSING TIME RE%UIREMENTS
ILABLE

NY 1986 LEVEL B TRAFFIC

PAUS TIME % PAUS PAUS TIME Sus.
LATTICE REQUIRED COMPLETE COMPLETED REMAINDER CUM.
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EXHIBIT 4-2

PROCESSOR UTILIZATION SIMULATION RESULTS

CHICAGO

LEVEL C TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1990
4 Lattices Executed 55 45 43 42 42
Lattice Duration: Mean 90.9 109.3 115.6 118.9 117.6
] 8.4 7.8 8.3 8.8 8.4
% Process Time: Pind.
Tasks 72.4 80.5 67.9 68.1 68.7
Popup
Tasks 15.2 8.7 24.8 24.7 24.3
Overhd. 7.6 7.0 5.3 3.5 5.2
Jead 0.0 0.0 0.0 0.0 0.0
Inact. 4.7 3.8 2.0 1.7 1.7
Total Process Time
for Tasks 17517 17547 18424 18540 18381
Lattice Timeouts 0 0 0 0 0
3 Lattices Executed 40 36
Lattice Duration: Mean 125.2 137.4
g 10.0 10.2
. % Process Time: Plnd.
' Tasks  73.6 78.2
! Popup
| Tasks 19.7 19.3
; Qverhd. 5.5 6.1
3 Dead 0.0 2.0
t Inact. 1.2 0.4
Total Process Time
for Tasks 14013 13873
Lattice Timeouts 2 10
New Functions CA TIPS M&S
FOAD DABS
TCOD ]
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EXHIBIT 4-2 (Cont'd.)

PROCESSOR UTILIZATION SIMULATION RESULTS (Cont'd.)

CHICAGO

LEVEL B TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1920
4 Lattices Executed 54 53 51
Lattice Duration: Mean 92.0 93.9 96.8
s 7.2 7.4 7.6
% Process Time: Plnd.
Tasks 65.6 65.4 65.2
Popup
Tasks 24.4 24.5 25.3
Overhd. 6.5 6.7 6.4
Dead 0.0 0.0 0.0
Inact. 3.5 3.4 3.1
Total Process Time
for Tasks 19874 19908 19739
Lattice Timeouts 0 0 ]
3 Lattices Executed 48 42 38 34
Lattice Duration: Mean 103.9 118.0 130.4 145.9
] 10.7 9.0 8.1 7.2
% Process Time: Pind.
Tasks 70.9 71.4 79.8 61.9
Popup
Tasks 19.3 19.6 11.4 32.8
Overhd. 7.0 6.6 6.8 5.3
Dead 0.0 0.0 0.0 0.0
Inact. 2.8 2.4 2.0 0.1
Total Process Time
for Tasks 13497 13530 13561 14092
Lattice Timeouts v} 0 2 28
New Functions CA TIPS M&S
FOAD DABS
TCOD
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EXHIBIT 4-3

PROCESSOR UTILIZATION SIMULATION RESULTS

LOS ANGELES

LEVEL C TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1990
) Lattice Executed 57 48 46 39 38
Lattice Quration: Mean 87.2 103.7 107.0 127.3 132.2
] 7.4 9.5 7.8 10.0 10.2
. % Process Time: Pind.
Tasks 74.2 30.3 58.3 58.9 68.4
i Popup
| Tasks 12.4 8.4 23.5 25.1 25.8
‘ Overhd. 1.7 7.2 5.7 1.7 4.6
Dead 0.0 0.0 2.0 0.0 0.0
Inact. 5.7 4.1 2.6 1.3 1.2
Total Process Time
for Tasks 17216 17659 18075 18665 18922
Lattice Timeouts 0 0 Q 0 0
3 Lattice Executed 42 37
Lattice Duration: Mean 119.5 135.5
g 13.6 9.1
% Process Time: Pind.
Tasks 75.7 76.1
Popup
Tasks 16.6 16.8
Overnd. 5.6 6.0
Dead 0.0 0.0
Inact. 2.1 2.1
Total Process Time
for Tasks 13099 13970
Lattice Timeouts 0 7
1 cA TIPS MAS
New Functions FOAD DABS

TCOD
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EXHIBIT 4-3 (Cont'd.)

PROCESSOR UTILIZATION SIMULATION RESULTS {(Cont'd.)

LOS ANGELES

LEVEL 8 TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1990
4 Lattice Executed 56 55 49 8
Lattice Duration: Mean 88.3 90.3 101.2 104.0
] 7.8 8.1 7.8 8.4
% Process Time: Plnd.
Tasks 77.6 56.3 66.1 66.0
Popup .
Tasks 7.9 23.3 25.3 25.7
Overhd. 8.5 6.8 5.9 5.9
Dead 0.0 0.0 0.1 0.0
Inact. 5.9 3.6 2.7 2.5
Total Process Time
for Tasks 19017 17792 18133 18211
Lattice Timeouts 0 0 0 0
3 Lattice Executed 49 43 36
Lattice Duration: Mean 103.3 115.9 136.7
9 9.4 9.1 9.3
% Process Time: Pind.
Tasks 73.9 74.1 80.8
Popup
Tasks 16.9 16.7 11.6
Overhd. 6.9 6.8 6.1
Dead 0.0 0.0 0.0
Inact. 2.3 2.4 1.5
Total Process Time
for Tasks 13527 13522 13638
Lattice Timeouts 0 0 10
New Functions CA TIPS M&S
FDAD DABS

TCOD




EXHIBIT 4-4
PROCESSOR UTTLIZATION SIMULATION RESULTS

DETROIT

LEVEL C TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1990
4 Lattices Executed 63 57 55
Lattice Duration: Mean 78.3 87.0 39.6
] 6.1 7.0 8.6
% Process Time: PInd.
Tasks 69.4 70.8 70.0
Popup
Tasks 19.7 19.7 20.9
Overhd. 6.3 5.7 5.3
Dead 0.7 0.6 2.8
Inact. 3.9 3.2 3.1
Total Process Time
for Tasks 17572 17943 17913
Lattice Timeouts 0 0 8}
3 Lattices Executed 78 69 44 36
Lattice Duration: Mean 63.6 71.2 113.7 138.9
g 10.7 12.5 13.7 13.4
% Process Time: Pind.
Tasks 71.6 73.6 84.0 70.3
Popup
Tasks 12.9 12.8 7.7 24.9
Overhd. 8.3 8.0 5.8 4.4
Dead 1.8 0.3 0.0 0.0
Inact. 5.4 5.2 2.4 0.4
Total Process Time
for Tasks 12573 12743 13768 14282
Lattice Timeouts [1} a c 21
2 Lattices Executed 40
Lattice Duration: Mean 123.9
o 18.G
% Process Time: Plnd.
Tasks 76.6
Popup
Tasks 17.5
Overhd. 5.5
Dead 0.0
Inact. 0.3
Total Process Time
for Tasks 9325
Lattice Timeouts 7
1 Lattices Executed 23*
Lattice Duration: Mean 213.3
g 24.0
% Process Time: Pind,
Tasks 60.0
Popup
Tasks 33.4
Overhd. 6.6
Dead 0.0
Inact. 0.0
Total Process Time
for Tasks 4689
Lattice Timeouts 23
New Functions CA TIPS M&S
FDAD DABS
oD

*Processing was 9 sectors behind real time at the end of one scan period.
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EXHIBIT 4-4 (Cont'd.)

PROCESSOR UTILIZATION SIMULATION RESULTS

DETROIT

LEVEL B TRAFFIC

No. of
Processors 1980 1982 1984 1986 1988 1990
4 Lattices Executed
Lattice Duration: Mean
[+3
% Process Time: Plind.
Tasks
Popup
Tasks
Overhd.
Dead
Inact.
Total Process Time
for Tasks
Lattice Timeouts
3 Lattices Executed 60 S1 45 44
Lattice Duration: Mean 83.2 97.0 109.3 112.9
o 9.7 11.6 12.7 13.5
% Process Time: Pind.
Tasks 79.8 65.9 66.3 65.0
Popup
Tasks 7.6 25.3 26.9 28.1
Overhd. 7.5 5.9 5.0 5.1
Dead 0.2 0.5 0.2 0.4
Inact. 4.9 2.4 1.6 1.3
Total Process Time
for Tasks 14093 13531 13757 13873
Lattice Timeouts 0 0 0 0
2 Lattices Executed 56 35
Lattice Duration: Mean 88.6 104.1 144.5
] 14.6 5 7.3
% Process Time: Pind.
Tasks 73.5 73.3 82.4
Popup
Tasks 17.5 18.2 11.7
Overhd. 7.1 7.0 5.9
Dead 0.0 0.0 0.0
Inact. 1.8 1.6 4.0
Total Process Time
for Tasks 9026 9145 8506
Lattice Timeouts 0 0 29
1 Lattices Executed 26
Lattice Ouration: Mean 194.7
a 20.8
% Process Time: Pind.
Tasks 57.3
Popup
Tasks 35.6
Overhd, 7.1
Dead 0.0
Inact. 0.0
Total Process Time
for Tasks 4663
Lattice Timeouts 26
Mew Functions CA TIPS M&S
FDAD DABS
TCDD




] Year Additional Time
Level C traffic 1984 1600 mils
1986 6300
1988 2900
1990 3300
Level B traffic 1986 300

It should be noted that the actual increased amount of processing time con-
sumed by additional processors should exceed the amount required for PAUS
processing. The reason is that additional processors will require overhead
processing time and may enable the execution of additional tasks in a free
running lattice design.

However, comparing the additional processing time required for PAUS to 4915
mils, which is the time available for one processor for one scan, the follow-
ing additional active processors are required for New York.

Year Additional IOPs
Level C traffic 1984 1

1986 2

1988 1

1990 1
Level B traffic 1986 1

Exhibits 4-2 through 4-4 summarize the processor utilization results for
Chicago, Los Angeles and Detroit. The results indicate that four active
processors is the maximum number expected to be required at any of these
tracons.

Estimates of the total number of active processors required for New York,
Chicago, Los Angeles and Detroit are given in Table 4-6.

4.2 Storage Capacity

The analysis results indicate that the demand for storage will equal or exceed
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1i TABLE 4-6
ESTIMATE OF THE NUMBER OF REQUIRED ACTIVE PROCESSORS

LEVEL C TRAFFIC

NY LA CHI DET
1980 7* 3 3% 3
1982 7 4 4 3
1984 8 4 4 3
1986 9 4 4 4
1988 8 4 4 4
1990 8 4 4 4 ‘
LEVEL B TRAFFIC
NY LA CHI DET
1980 7* 3* 3* 2
1982 7* 3* 3* 2
1984 7* 4 3 3
1986 8 4 4 3
1988 7 4 4 3
1990 7 4 4 3

*These numbers represent the planned initial configurations at New York,
Chicago and Los Angeles. No attempt was made to determine if fewer
processors could be used in 1980. For Detroit the assumed initial
configuration included one processor. Therefore, the estimated processing
requirements for Detroit in 1980 represent the minimum requirements for Level
B and Level C traffic assumptions.
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system capacity at all high traffic density sites, except single sensor

sites. Exhibits 4-5 through 4-8 are charts of the storage requirement estimates
for New York, Chicago, Los Angeles and Detroit. They indicate memory capacity
will be exceeded in the following years:

Year Marginally Year Firmly
Tracon Exceeded Exceeded
New York 1982
Chicago 1986
Los Angeles ) 1986
Detroit 14 to 15 memory modules estimated in 1986. Capacity

not exceeded.
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4.3 PROCESSING CAPACITY SENSITIVITY ANALYSIS RESULTS

The processing capacity requirements estimates resulting from the above
analysis are based on the assuptions that

e The instantaneous traffic load during a busy hour will be within
the range of the level B and level C estimates of this study

o CA, FDAD, M&S and DABS will be implemented within the time frame
of the study

® The New York TRACON will automatically acquire tracks on radar and
beacon targets

The sensitivity of the processing requirements to variations in traffic load
from level B to level C may be seen by examination of Table 4-6.

® At New York in the years 1984 through 1990, the number of processors
required for level C traffic is one greater than the number required
for level B traffic.

e The number of processors required at Los Angeles and Chicago is
sensitive to the traffic assumptions only in one year, 1982. In 1982,
level C traffic estimates result in a requirement of four processors
at Los Angeles and Chicago, while only three processors are required
for Tevel B traffic. However, four processors are required after 1982
regardless of whether the traffic is level C or level B.

@ The variation in traffic estimates results in a variation of one processor
at Detroit for all years except 1984. The number of processors at Detroit
in 1984 is insensitive to the difference between level B and level C
traffic.

Since the processing requirements at New York are expected to equal or exceed
available capacity, an analysis was performed to determine the sensitivity of the
capacity requirements to the implementation of future functional enhancements.




Future functions which are expected to have significant impacts on processing
time are CA, FDAD, M&S and DABS. Exhibit 4-9 shows the estimated number of
processors required for new functions in the years 1982 to 1990. The bases
for the estimates are given in Exhibits 4-10 through 4-13.

The New York TRACON processing and memory requirements estimates were based
on the assumption that New York would be implemented as a track-all system.
If the New York system does not automatically acquire tracks on radar only
targets, the processing and memory requirements can be expected to decrease
slightly. Estimates for the amount of processing capacity attributable to
tracking all targets instead of only beacon equipped targets is shown in
Exhibit 4-14 (Level C traffic is assumed). The reduction in memory require-
ments would be approximately 37.625(R), where R is the number of radar only
targets. For 1980, Level C traffic, the reduction in memory requirements
would then be 37.625(451) = 16,969 words, or about 1 MM.
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EXHIBIT 4-9 ESTIMATED NUMBER OF PROCESSORS REQUIRED FOR MEW FUNCTIONS

1982

1984

1986

1988

1990

LEVEL C, NEW YORK

CA
0.30

0.31

0.34

0.37

0.40

FDAD

0.86

0.87

0.91

0.92

Mes

0.93

0.94

0.94

DABS

-0.37

-0.37
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EXHIBIT 4-11 ESTIMATE OF PROCESSING REQUIREMENT IMPACT DUE TO FDAD

LEVEL C, NEW YORK
Mean Time in Mils
YEAR Tpytt Tpaus TFDAD* TLATTICE | #PROCESSORS**
1982
1984 4 421.6 125.9 146.8 0.86
1986 4 432.2 127.7 147.4 0.87
1988 4 456.1 135.3 148.2 0.91
1990 4 459.7 136.5 147.6 0.92

* Computed by summing the contributions due to PUTT and the increase in PAUS
The total time for PAUS is

caused by FDAD.

TPAUS = 45.7 + 0.625:

(z is a function of the number of tracks and displays)

Without FDAD, the time for PAUS would be

T

'PAUS = 45.7 + 0.425T

The impact due to FDAD is, therefore

Teaus - T'paus = 0.2z

Since

t = (TPAUS -45.7)/0.625

It follows that

TpAUS - | PAUS = 0.32(TPAUS - 45.7)

And

TepAD = 0.32(TPAUS -45.7) + TPuTT

**Mean process time attributable to FDAD divided by mean lattice time
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5.0 CONCLUSIONS

Resource requirement estimates for Chicago and Los Angeles are representative
of requirements for dual sensor sites with high traffic densities. Requirements
for Detroit are representative of single sensor sites with high traffic densities.

5.1 Processing Capacity

TRACONS with single sensor systems or dual sensor systems are expected to require
a maximum of four active processors. This is well below the maximum ARTS IIIA
configuration of seven active I0Ps (assuming one spare processor).

The processing capacity required at New York during a busy period in 1986 is
expected to be 8 to 9 active processors, exceeding the available capacity by
1 or 2 processors,

In the years 1984, 1988 and 1990, the processing capacity required at New York
is expected to be 7 to 8 active processors, exceeding available capacity by 0

to 1 processor.

In 1980 and 1982 the processing capacity required at New York is expected to be
7 active processors.

5.2 Memory Capacity

Memory requirements are expected to exceed available memory capacity by 1982 at
New York and by 1986 at high traffic density dual sensor sites. Available memory
appears to be adequate for the requirements at single sensor sites through 1990.
Use of standard ARTS IIIA programs at dual and single sensor sites, instead of the
New York ARTS IIIA programs which have been optimized for processing efficiency,
potentially will cause some reduction in memory requirements at these sites.
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6.0 RECOMMENDATIONS

Normal development cycles for major air traffic control automation systems
can be as long as seven to ten years. The problems of storage saturation at
all major sites and processing capacity saturation at New York need to be
addressed in much shorter time frames.

As a result, viable options for near term ARTS IIIA capacity increases should
be examined. This approach is not necessarily an alternative to the develop-
ment of a replacement system, but should be considered independently of plans
for ARTS IIIA replacement.

In addition to development of approaches for increasing ARTS IIIA capacity,

methods of minimizing demand for resources should be investigated. One potential

means of reducing the peak demand for processor capacity at New York is to
jnstall DABS prior to the installation of Ma&S.
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1 IAC (Good Weather Estimates)

1.1 Determination of Airports in the Vicinity of the Surveillance
Sites

The determination of eirports in the vicinity of the surveillance sites was
accomplished in several steps. Sectional Aeronautical Charts were scrutinized
to identify airports within, or close to within, a 60 mile radius of any of

the surveillance sites of interest. The coordinates of these airports were
then determined from the Airport/Facility Directory (or DOD Flight Information
Publication Supplements for military airports). Having this data and the
coordinates of the surveillance sites (obtained from the Controller Chart
Supplement, Section 9, Air Route and Airport Surveillance Radar Facilities),
the distance from the surveillance site to each of the pertinent airports

was then computed and recorded.

For those airports within 60 miles of the radar sites, a search was made of
the FAA's terminal area forecast data (Military Air Traffic Activity Report
in the case of military airports) to determine if forecast (or activity)

data were available. Where this was the case, the appropriate annual numbers
for each operation and aviation category were extracted for the fiscal years
1977, 1980, 1982, 1984, 1986, 1988 and 1990. These, along with the identifi-
cation of the airport and its distance from the pertinent surveillance site,
were then input as part of the data base used for IAC estimation.

1.2 Estimation of Busy Hour Flights.

The objective of this step is to estimate the number of flights (in each

of the operations and aviation categories) operating to/from each of the

airports in the vicinity of the surveillance site du .ng the course of a

busy hour. These data are subsequently used in estimating the IAC during
a period of nigh activity.
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The average hour values can be determined quite simply by divid-

ing the number of hours in a year into the annual value. dowever, estima-
tion of the values during a period of high activity requires the use of
busy/average hour ratios. For this purpose, busy/average hour relationships
as a function of the total annual operations cof an airport were developed
from busy hcur and annual activity data reported in FY&3, FY72, FY73 and
FY76 for airports where the control towers (source of the counts) were in
operation 24 hours daily. This relationship, as depicted in Exhibit A-1

is represented by the equation

-.0035%
8.72¢ +1

i

Busy/Average Hour Ratio

where x = total annual operations (in thousands)

(Note: Derivation of the equation is described in Appendix B)

It is pertinent to note that the above equation relates to the busy/average
hour relationship at an airport, not an area. Thus, if one were to use

this ratio, per se, to estimate the number of flights in an area during a
period of high activity, it would be tantamount to assuming that all of

the airports in the area experience their busy hour at the same time, This
seems most unlikely. On the other hand, if one were to use the average
hour value for each airport to determire the number of operations in the
area during a high activity period, it would be tantamount to assuming

that for each operation above the average at one or more of the airports,
there is a corresponding number of operations below the average at the
remaining airports. While perhaps somewhat more plausible than assuming

all the airports experience their busy hour at the same time, it is still
considered quite unlikely that this would represent the situation during

the area's busy hour, It is more reasonahle to helieve that the appropriate
value lies somevihere in between, probably biased more toward the average
than toward the busy/average hour ratio of the individual airnorts. Accord-
ingly, three sets of values are derived as estimates of the hourly number
of operations at the airports in the area which are subsequently used in
estimating the IACs, The first is simply the average and is carried through
the remaining IAC computations merely as an item of interest that may be
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used as a point of reference. It is not particularly germane to a determination
of whetner the system's capacity is adequate to handle expected future load
conditions. The remaining two are used to represent a low and high range of
estimates.

In Tine with the foregoing, the busy/average hour ratios applied in deter-
mining each airport's contribution to the area busy hour were:

A (Average Hour) Ratio

[}
-—

L]

B (Busy Hour) Ratio = .25(Busy/Average Hr. Ratio, - 1) +1

C (Busy Hour) Ratio

.5(8usy/Average Hr, Ratio, - 1) +1
where a = Busy/Average Hr, Ratio for the azirport.

The number of flights of each operations category (Itinerant and Local)

and of each aviation category, 1.e., AC (Air Carrier), AT (Air Taxi and
Commuter), GA (General Aviation) and MA (Military Aircraft), are computed
for each airport as described below using each of the ratios (#, B and ()
previously described. The results represent the estimated number of flights
in each category orerating to/from that airport during the area's busy hour,

® Itinerant Flights: (Separate computations are made for AC, AT,
GA and MA)

Forecast Annual Itinerant Operations
8760*

« Ratio

(*3760 = Number of hours in a year)

® Local Flights: (Separate computations are made for GA and MA)

.5(Forecast Annual Local Operations)*

. Rati
8760 aLio

(*Local operations include both the departure and arrival of flights whose
departure and arrival are at the same airport; hence, local flights are only
50% of local operations.)
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1.3 Estimation of IAC Base Values (Tentative).

The objective of this step is to convert the estimates of the number of
flights operating to/from airports in the area during a busy hour to esti-
mates of the number of flights simultaneously within the coverage area of
the particular surveillance system. Fundamentally, this is a function of
the time each flight spends in the coverage area which, in turn, is a func-
tion of the average speed and distance flown in the coverage area, Since
these are unknown, it is necessary to estimate the required values for each

aviation and operation category and, as relates to surveillance coverage,
for each surveillance site.

The basic assumption is that all flights operating to/from an airport during
the hour (with exception of part of the local flights discussed later), are

uniformly distributed throughout the area surrounding the airport, The
average speed and altitude for each aviation category are weighted averages
resulting from general characteristics and performance assumptions presented

in Appendix C. The radius of surveillance coverage is based on the detect-
ability and shielding angle assumptions presented in Appendix D. The resulting
values used in the computation are contained in Table A-1,

It should be noted that separate computations are required for the radar and
beacon systems as well as for each operation and aviation category for each

airport.

1.3.1 Itinerant Flights.

There are three different cases pertaining to the location of the airport
with respect to the area of surveillance coverage that determine the specific
computation used. These cases and the appropriate computations are as follow:
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e Surveillance Site

O Airport

r; = radius of surveillance coverage

2]
t

P2 I distance from surveillance

site to airport.

Case 1: Surveillance site located on the airport.

I'l + 10
= ——e———— ¢ Busy Hour Flights
Av, Speed

Case 2: Distance from surveillance site to airport < r;.

r2 + J.O ﬂrl
= ———w—— ¢ Busy Hour Flights -
Av., Speed -

Case 3: Distance from surveillance site to airport > ry.

1.3.2 Local Flights

-2 Busy H h P!
S cnm——— 8 us Fij t .
Av. Speed v four fiignts vt

2

ol
ﬂrz‘

Local flights include two generally different groups of flight activity.




_—

j

1

Group 1 is comprised of aircraft on sight-seeing flights or operating to, '

ol . , . . 4

from or within local practice areas. Group 2 is comprised of aircraft re- H

maining in close proximity to the airport (10 mile radius) and executing &
touch-and-go landings or full stop landings followed by taxi back and take-

off. ;

e R AT

It is assumed that 50% of the local flights, whether GA or MA, are in
Group 1 and the remaining 50% are in Group 2. Separate computations are
performed for the different aviation categories. Additionally, the method
of computation differs according to Group.

Group 1:

For Group 1 (i.e., 50% of Busy Hour Local Flights), the computation is
identical to the computation for itinerant flights except the results

are multiplied by two. This is because the aircraft are assumed to be
going both out from and back to the airport during the busy hour, while
an itinerant flight travels in one direction only. As a result, Group

1 flights travel twice the distance that itinerant aircraft travel within
radar coverage.

Group 2:

For Group 2 (i.e., the remaining 50% of Busy Hour Local Flights), speed
is not a factor since the flights are assumed to be equally distributed
within a circle having a 10 mile radius from the airport. It is further
assumed that the flights in this group are airborne 75% of the busy hour
and on the airport surface the remaining 25% and that, while airborne,

their average altitude is 1,000 feet.

Obviously, if the 10 mile radius circle around the airport falls total-
1y outside the radius of surveillance coverage for 1,000 feet, none

of the aircraft in this group would be in the coverage area. Converse-
1y, if the 10 mile radius circle around the airport falls totally with-
in the radius of surveillance coverage at 1,000 feet, all of the air-
borne aircraft in this group are considered to be within the coverage
area. Where the two circles partially overlap, the number of airborne

aircraft in this group in the surveillance coverage area is proportionate
to the area of the overlap region to the area of the 10 mile radius circle.

A-9




From the foregoing, it is evident that the ratio of the area of the over-
lap region to the area of the 10 mile radius circle around the airport

(CR) is a function of two values, viz., the distance (d) from the surveil-
lance site to the airport and the radius of surveillance coverage (ROSC)

at the average altitude assumed for the flights. It may be recalled that
the distance (d) was previously determined for each airport in the area

and stored in the data base. The values of ROSC pertinent to this compu-
tation are given for each surveillance site under the column labelled Gp. 2
Local, Radar & Beacen, in Table A-1.

The computatior for the Group 2 Local Flights is as follows:
N = ,5(Busy Hour Flights) * .75 * CR
For d < (ROSC - 10), CR = 1

For d > (ROSC + 10), CR = 0
Where (ROSC ~ 10) < d < (ROSC + 10), CR is determined as follows:

= 1 2 __"LB - ; 2 LA _ .
CR Toom I:w ( 180 sanBcosLB) + ROSC (_180 s:.nLAcoslA)J

2 2 _ 2
where (A = arc cos ( d”_+ ROSC 10 )

2 » ROSC » d

d% + 102 - ROSCZ)

andl.B-arccos( S5 4

(Note: Derivation of this equation is described in Appencix E)

1.3.3 Fluctuation in IAC During the Hour

After sumring the individual airport values pertinent to a particular sur-
veillance system, the end result of the processes described thus far is the
estimated average number of aircraft in each aviation category that are
instantaneously within the coverage of that system during a busy hour for
each of the ratio values assumed (i.e,, A, B and C). Since the number




would obviously fluctuate above anc below the average during the ccurse

of the hour and the peak values are the ones of interest, a peaking factor
of 1.2 (i.e. 1.2 « Average IAC during Busy Hour) is applied. The value of
1.2 was based on past observations of peak to average instantaneous tracks
during busy hour operations at the New York CIFRR. The reasorableness of
this value was further substantiated by averzge and peak beacon target
report counts made for Chicago and Los Anceles in the fall of 1979 by
ARD-143,

1.3.4 Distribution by Radar Only, Beacon Cnly and Radar Reinforced
Beacen.

The purpose of this step is to break down the tentative IAC base values into
categories relevant to »rocessing requirements -- i,e,, radar only, beacon
only and radar reinforced beacon with the beacon categories further hroken
down as to discrete or non-discrete code and automatic altitude reporting
(Mode C) capability., The term "base values" is used to dencte the estimated
number of targets in each category if the probability of detection were 100%
and there were no false targets, The "tentative" qualification is apblied
since it is possible that some adjustments may be required when the IAC
estimates are merced with the instantaneous associated track estimates to
complete the system load factor estimates.

At this point in the process, the number of aircraft in each operation and
aviation category has been summed for all the airports and the peaking

factor has been applied. Converting this set of numbers into categories

such as radar only, beacon only, etc., requires the application of assumpticns
regarding beacon equippage and code assignments as well as the consideration
of any differences in the radius of surveillance coverage of the radar system
as compared to the collocated heacon system,

The beacon assumptions made for the good weather conditions are reflected
in Table A-2. The radius of surveillance coverage for each of the radar
and co-located beacon sites for each of the operation and aviation categor-
jes is contained in Table A-1.
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TABLE A-2
BEACON ASSUMPTIONS

BV, 7OR5. T MY PP SR TP RS

ey

(During Good Weather Conditions)

Fy-77 FY-80 FY-82 FY-84 FY-86 FY-88 FY-90
AIR CARRIER

Beacon Equipped 100 100 100 100 100 100 100
Mode C 100 100 100 100 100 100 100
Discrete Code 100 100 100 100 100 100 100

AIR TAXI & COMMUTER

Beacon Equipped 100 100 100 100 100 100 100
Mode C 95 97 98 99 100 100 100
Discrete Code 50 54 58 62 66 72 75

MILITARY AIRCRAFT
Beacon Equipped 100 100 100 100 100 100 100 !

Mode C 95 97 98 99 100 100 100
Discrete Code
Itinerant 60 65 70 75 80 85 90
Local 0 0 0 0 0 0 0

GENERAL AVIATION

Beacon Equipped 65 68 71 73 75 78 80
Mode C 15 21 25 28 32 36 40
Discrete Code
Itinerant 5 5 6 7 8 9 10
Local 0 0 0 0 0 0 0

Values in the table represent the percent of the total aircraft estimated
to be within the beacon surveillance area.

Discrete Code is the estimated percent that will be responding with a
discrete code, not the percent with discrete code capability .




The distribution is determined by applying the following computations to
the numbers for each operations and aviation category (using the apnropriate
values from the beacon assumption table) and summing the results.

RIAC = Number in radar coverage area as determined from previous

computations.,

BIAC = Number in beacon coverage area as determined from previous

computations.
1
Radar Only = RIAC(1 = Percent Beacon Equipped) g
Beacon Only = Percent Beacon Equipped(BIAC - RIAC) ¢
Discrete = Percent Discrete Code(BIAC - RIAC)
Non~Discrete = Beacon Only = Discrete
Mode C = Percent Mode C(BIAC ~ RIAC) i

Radar Reinforced Beacon = Percent Beacon Egquipped * RIAC

EwitOuper >

Discrete = Percent Discrete * RIAC
Non-Discrete = Radar Reinforced Beacon - Discrete
Mode C = Percent Mode C * RIAC

1.4 Estimation of Target Reports (Tentative).

Conversion of the IAC base values to estimates of the number of target
reports in each of the radar only, beacon only, etc. catecories is based
on probability of detection and Talse target assumptions. The values
assumed for this purpose are contained in Table A-3.

The "tentative" qualification also applies here since any change in the
IAC base values that may occur in the system load factors finalization
process requires recomputation of the target report estimates. i

In application of the probability of detection (or conversely, the proba-
bi1ity of missed detection) to the radar reinforced beacon base values,




TABLE A-3

PROBABILITY OF DETECTION AND FALSE TARGET ASSUMPTIONS

Radar

Probability of Detection .96

False Targets

Good Wx Conditions 50/scan
Poor Wx Conditions 100/scan
Beacon
Probability of Detection .96%*
False Targets .0417 x No. of targets detected **

* Assumes 4% loss of targets due to antenna shielding in turns
and multi-path cancellation effects.

** Number of false targets due to reflections, side-lobes, etc.,
is assumed to approximately equal number of missed detections.




it 1s assumed that the radar and beacon misses do not occur at the same
tima for the same aircraft, Thus, for each assumed beacon miss of an

aircraft initially in the radar reinforced beacon category, the number

in that category is reduced by one but the number in the radar only
category is increased by one., Similarly, for each assumed radar miss

of an aircraft initially in the radar reinforced beacon category, that
category is also reduced by one but the number in the beacon only category
is increased by one.

The assumed number of radar false targets are added to the radar only
category while the number of beacon false targets resulting from the
beacon false target probability assumption are added to the beacon only
category. The false target report values (radar and beacon) also consti-
tute the estimated values for the "Unused Target Reports" category of the
IAC System Load Factors.,

While the above manipulations appear relatively straight forward, the pro-
cess is somewhat complicated by the requirement to maintain a breakdown
of the beacon counts into the discrete, non-discrete and Mode C sub-
categories. The equations used in the process are set forth in Table A-4,

2 1AC (Poor Weather Estimates).

The methodology and computations used in deriving the IAC estimates
for poor weather conditions are identical to those used in deriving the
IAC (Good Weather Estimates). With several exceptions, the assumptions

made are also identical., These exceptions are as follow:

® There are no Local Operations under these conditions.

® The number of GA Itinerant Operations is reduced to 40% of the
good weather values. The number of AC, AT and MA Itinerant
Operations are assumed to remain unaffected, i.e.,, remain the
same as the good weather values.




TABLE A-4

ADJUSTMENT OF BASE VALUES TO ACCOUNT FOR
PROBABILITY OF DETECTION AND FALSE TARGETS

~ Legend - k
RO = Radar Only f
BO = Beacon Only 2
RRB = Radar Reinforced Beacon g
Subscript "b" = Base value (i.e., estimated number of targets if the ?
probability of detection were 100% and there were no &
false targets) !
Subscript "a" = Adjusted value based on probability of detection and %
false target assumptions £
Prefix "d" = Discrete code é
Prefix "n" = Non discrete code i
Prefix "c" = Mode C g
RPD = Radar probability of detection (parameter; assumed X
value = ,96)
BPD = Beacon probability of detection (parameter; assumed
value = ,96)
BFTP = Beacon false target probability (parameter; assumed
value = ,0417)
BFT = Beacon false targets. BFT = BFTP(BPD(RRBb + BOp))
RFT = Radar false targets (parameter; assumed value for

"good" weather = 50; assumed value for "bad" weather = 100)

- Equations -

Total Target Reports, = ROz + BOg + RRB,

ROg = RPD * ROp + (RRBp - RRBp * BPD) + RFT
BO, = dBO, + nBO, :
dBo, = (1 + BFTP) * ((dBO;, * BPD) + (dRRBj - dRRB, * RPL}) N
i

+ BFTP(dRRBy, - dRRBy, ((1 - RKPD) + (1 = BPD)))

nso, = (1 + BFTP) * ((nBOp * BPD) + (nRRBp ~ nRRBj * RPD)) A
+ BFTP(nRRBy, = nRRBy((l - RPD) + (1 - BPD)))

cBO, = (1 - BFTP) * ((cBO, * BPD) + (cRRBy, - CRRBp * RPD))
+ BFTP(nRRBy, - NRRBp((1 - RPD) + (1 - BPD)))
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TABLE A-4 (Cont'd.)

Adjustment of Base Values to Account for Probability of Detection
and False Targets (Continued)

RRB 4 = dRRB, + nRRB
dRRB 4 = dRRBy, - dRRBy((1 - RPD) + (1 - BPD))
nRRB 4 = nRRBp = nRRBp((1 ~ RPD) + (1 - BPD))
CRRB,4 = CRRB}, ~ CRRB,((l = RPD) + (1 - BPD))

A-17
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® The number of radar false targets per scan is estimated tc be 100
(instead of 50 as estimated in the good weather case).

® The assumptions regarding beacon equippage and code assignments
differ from the good weather assumptions, The beacon assumptions

applied in the poor weather estimates are presented in Table A-5.

3 Estimation of Instantaneous Associated Tracks.

3.1 Annual Activity Base Numbers,

The method of estimating the instantaneous number of associated tracks at
an ARTS IIIA TRACON differs in a number of respects from that used in esti-
mating the IAC counts, This is due, in part, to the nature of the problem
and the nature of the annual forecast data available. In this regard, it
is pertinent to remember that in the ARTS IIIA system, associated tracks
are analogous to airborne aircraft receiving radar services from the TRACON
(or any of its associated towers that are tied in to the system), whereas
the IAC counts are estimates of the number of aircraft in the surveillance
coverage area, not just those being handled by the facility. Consequently,
it is more appropriate to use the forecasts of annual instrument operations
for these estimates than to use total operations (Itinerant and Local) as
was done for the IAC estimates., There are, however, several aspects of the
annual instrument operations forecasts that make them unsuitabie to serve
as the annual base numbers without first applying certain interpretations
and/or assumptions. The basic problems posed by the data available and the
approach taken are outlined below.

Forecast instrument operations are presented in the annual forecast data

base for each airport that had an FAA operated tower in service during the
year preceding the year in which the forecast data base was established. They
are presented whether or not the tower has approach control authority. These
forecasts represent projections from the annual activity reported by the
facilities during the previous year. Forecasts are not provided for airports
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TABLE A-5
BEACON ASSUMPTIONS

(During Poor Weather Conditions)

Fy-77 FY-80 FY-82 FY-84 FY-86 FY-88 FY-90

AIR CARRIER
Beacon Equipped 100 100 100 100 . 100 100 100
Mode C 100 100 100 100 100 100 100
Discrete Code 100 100 100 100 100 100 100

AIR TAXI & COMMUTER

77 PRARIRG FOGIRT on VTP - s TR, R Y "g;:i-_g‘;‘ﬁ‘?f '

Beacon Eguipped 100 100 100 100 100 100 100
Mode C 95 97 98 99 100 100 lo0
Discrete Code 85 87 88 89 90 90 90

MILITARY AIRCRAFT

Beacon Equipped 100 100 100 100 100 100 100
Mode C 95 97 98 99 100 100 100
Discrete Code 95 97 98 99 100 100 100

GENERAL AVIATION

Beacon Equipped 76 80 82 84 86 88 90
Mode C 25 31 35 38 42 46 50
Discrete Code 42 45 46 47 48 49 50

R e 1 Y O

Values in the table represent the percent of the total aircraft estimated !
to be within the beacon surveillance area. :

Discrete Code is the estimated percent that will be responding with a
discrete code, not the percent with discrete code capability,
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without control towers., As a consequence, an airport related approach is
not feasible. Data are not available for each of the airports involved
and, for the towered airports, double counting would result from flights
counted by the towers not having approach control authority as well as

the one that does. Accordingly, the approach taken uses the total annual
instrument operations forecast for the terminal facility having approach
control jurisdiction for the area. For New York, because of the impending
changeover from the New York CIFRR to the Wew York TRACON and associated
changes in the area of jurisdiction, the annual instrument operations data
for N9@ were used for FY-77. For subsequent years, the forecast data for
N9@ and HPN were combined.

The forecasts of instrument operations are not broken down as to aviation
category (i.e., AC, AT, GA and MA); however, breakdowns of this nature are
reflected in annual activity reports, Therefore, to provide a breakdown
to facilitate estimating average times in associated track status on the
basis of general performance characteristics, the following assumptions
were made:

® The annual instrument operations by MA will remain the same as
the value reported for FY-77,

® The annual instrument operations by AC will increase/decrease with
respect to the FY-77 reported value by an amount proportionate to
changes in the AC itinerant operations forecast,

® The remainder of the total forecast operations represents the annual
instrument operations by AT and GA. A further break out of these
two groups was not undertaken since the data available does not lend
itself to such a breakout and, in the case of instrument operations,
GA is assumed to be made up predominantly of light twin-engine air-
craft similar in performance to AT, thus, the breakout is not essen-
tial in the estimating process.




3.2 Estimation of Busy Hour Associated Tracks.

Following the same approach used in the IAC estimation process (see par-
agraph 1.2), busy/average hour relationships as a function of

total annual instrument operations were developed from busy hour and
annual instrument operations activity data reported in FY69, FY72, FY73
and FY76 by approach control facilities having 300,709 or more annual
instrument operations. The results of this effort are depicted in Exhibit
A-2 and are represented by the equation,

- Ut L

2,51 +

tt

Busy/Average Hour Ratio

f

where x = annual instrument operations (in thousands)

Unlike the IAC busy hour estimates, the question of different airports ex-
periencing their busy hour at different times does not arise in this case
since the ratio derived is from the forecast annual value for one facility,
not a combination from different forecast annuai values for a number of
airports. Consequently, the instantaneous associated track estimates (for
the poor weather conditions ) are based on the above busy/average hour ratio
equation, i.e., different (A, B and C) ratios, as pursued in the IAC esti-
mates, are not applied in this case. The instantaneous associated track
estimates for good weather conditions are derived simply from the assump-
tion that they are equal to 75% of the poor weather values. This is based
on the notion that in good weather conditions, the delay experienced by in-
dividual aircraft will be less and thus their time in associated track status
will be less,

The composition of busy hour instrument operations by AC, MA and (AT + GA)
is computed as follows:

_ Annual Value (AC, MA or AT + GA)

N 8760

+ Busy/Average Hour Ratio
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3.3 Estimation of Instantaneous Associated Tracks in the System,

The conversion of busy hour estimates to estimates of the instantaneous
number of associated tracks in the system is based on estimates of the i
average time each flight is in associated track status. This, in turn, |
requires estimates of the distance flown and flight profiles (i.e., speed i
and altitude) relative to the different aviation categories as well as the t
adoption of assumptions regarding radar coverage and arrival/departure I
ratios. The estimates/assumptions made for this purpose were as follow: ;
® AC and MA have the same general performance characteristics and i'
will average the same time in associated track status. d
® AT and GA involved in instrument operations have the same general F

performance characteristics and will average the same time in
associated track status,

L ® The average path length for arrivals in associated track status
during the busy hour is 67.5 miles.* '

® The average path length for departures in associated track status
during the busy hour is 33,75 miles.*

® The ratio of arrivals to departures during the busy hour is 3:1.

® The average time overflights are in asscciated track status is
equal to the weighted arrival/departure average.

® Radar coverage is not a factor (i.e., procedures for handling
instrument operations in a radar control environment are generally
designed to retain controlled aircraft in surveillance coverage )
to the maximum extent practical),

g

The estimated time in associated track status based on the above assumntions
and estimated speeds for the different categories are as follow:*

I ~entiga
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Weighted

Arrivals Departures Average
AC & MA 19:18 9:43 16:54
AT & GA 23:54 11:53 20:54

where time is expressed in minutes and seconds,

(* The hypothetical geometry and flight profiles assumed in deriving the
estimates are presented in Appendix F.)

Based on the foregoing, computation of the average associated track
count during the busy hour is accomplished as follows:

N = ,2817(Busy Hr AC + MA) + .3483(Busy Hr AT + GA)

where ,2817 and ,3483 represent the average hours (in decimal)
that each of the different categories is in associated
track status.

Since the above results represent the average instantaneous associated
track count during a busy hour and the count will obviously fluctuate above
and below the average during the course of the hour, a peaking factor of
1.2 is subsequently applied to estimate the peak instantaneous associated
track count during a1 busy hour. The factor of 1.2 is based on past obser-
vations of peak to average instantaneous tracks during busy hour operations
at the New York CIFRR,

3.4 Beacon Assumptions Pertaining to Associated Tracks.

Inasmuch as associated tracks represent controlled flights, it is reasonable
to assume that the vast majority are associated with beacon equipped air-
craft. The specific assumptions made in determining the distribution of
associated tracks by the Radar Only and Beacon categories were as indicated
in the following table:




-« Percent of Total Associated Tracks =

FY77 FY80 FY82 FY84 FY86 FYsgs FY30
Beacon Equipped 95 96 97 38 99 99 99

Discrete Code 75 80 83 86 89 92 95
Mode C 75 80 a3 86 89 92 95
Radar Only 5 4 3 2 1 1 1

3.5 Distribution of Associated Tracks by Surveillance Site,

Estimates of the instantaneous associated track counts made thus far in
the process relate to the overall system, However, with the ARTS IIIA
system, associated tracks are correlated in the radar system corresponding
to the one used for display by the controller position having control
Jurisdiction over the flight., Therefore, for the locations where sur-
veillance data is provided from more than one surveillance site, it is
necessary to estimate the distribution between the various sites. In
practice, it is probable that the distributions are related to the config-
urations and operating practices appiied at the particular facility. For
purposes of estimating, it is assumed that there is some general relation-
ship between the airports having the bulk of the activity and the surveil-
lance sites closest to those airports. The assumed distributions for the
facilities in this study were as follow:

New York ¢ JFK (35%); EWR (35%); HPN (15%); ISP (15%)

Chicago ¢ ORD (70%); CHI-S (30%)
Los Angeles : LAXgq (55%); LAX7 (45%)

3.6 Unassociated/Associated Track Cross-Linking,

In ARTS IIIA, unassociated tracks in one surveillance system that correspond
to associated tracks in another surveillance system (i,e., are deduced to
be the same aircraft) are cross-linked for purposes of changing the display
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symbology that would otherwise be presented for the unassociated track.
The occurrance of this condition is a function of the overlap in coverage
of the particular surveillance sites in areas where tracks are in an
associated track status. The general assumptions made relevant to esti-
mating the number of unassociated tracks that are cross-linked with
associated tracks are as follow:

® The average range of an associated track on an arrival when it
first becomes an associated track is 45 miles from the surveil-
lance site with which it is associated.

® The average range of an associated track on departures when it
is handed off and the track becomes an unassociated track is 25

miles from the surveillance site with which it was associated.

® The altitude of the associated arrival/departure flight is such
that detection by the other surveillance system/s is not 1ine-of-
sight Timited,

The foregoing assumptions imply that the number of associated tracks in
surveillance system "A" that would be cross-linked with unassociated tracks
in surveillance system "B" is a function of the percent the surveillance
site A's area covering associated tracks is overlapped by surveillance site
B's coverage. For example, surveillance site A's associated track area for
departures is a circle having a radius of 25 miles. Surveillance site B's
assumed coverage is a circle having a 60 mile radius. For arrivals, sur-
veillance site A's associated track area is a circle having a radius of

45 miles while surveillance site B's assumed coverage area remains a circle

having a A0 mile radius. The number of unassociated tracks of surveillance
site B that are cross-linked with associated tracks of surveillance site A

is equal to the percent of surveillance site A's associated tracks on depar-
tures that lie within the area where the 25 mile radius and 60 mile radius
circles overlap plus the percent of surveillance site A's associated tracks

on arrivals that Tie within the area where the 45 mile radius and 60 mile
radius circles overlap, In line with the earlier arrival/departure ratio




5 symbology that would otherwise be presented for the unassociated track.
The occurrance of this condition is a function of the overlap in coverage
of the particular surveillance sites in areas where tracks are in an
associated track status, The general assumptions made relevant to esti-
mating the number of unassociated tracks that are cross-linked with
associated tracks are as follow:

® The average range of an associated track on an arrival when it
first becomes an associated track is 45 miles from the surveil-
lance site with which it is associated.

® The average range of an associated track on departures when it
is handed off and the track becomes an unassociated track is 25
miles from the surveillance site with which it was associated.

® The altitude of the associated arrival/departure flight is such
that detection by the other surveillance system/s is not line-of-
sight limited,

The foregoing assumptions imply that the number of associated tracks in
surveillance system "A" that would be cross-linked with unassociated tracks
in surveillance system "B" is a function of the percent the surveillance
site A's area covering associated tracks is overlapped by surveillance site
B's coverage. For example, surveillance site A's associated track area for
departures is a circle having a radius of 25 miles. Surveillance site B's
assumed coverage is a circle having a 60 mile radius. For arrivals, sur-
veillance site A's associated track area is a circle having a radius of

45 miles while surveillance site B's assumed coverage area remains a circle
having a A0 mile radius. The number of unassociated tracks of surveillance
site B that are cross-linked with associated tracks of surveillance site A ‘
is equal to the percent of surveillance site A's associated tracks on depar-

tures that 1ie within the area where the 25 mile radius and 60 mile radius

circles overlap plus the percent of surveillance site A's associated tracks ‘

on arrivals that lie within the area where the 45 mile radius and 60 mile
radius circles overlap, In 1ine with the earlier arrival/departure ratio




assumption, associated tracks on departures are assumed to be 25% of the
total associated tracks and associated tracks on arrivals are assumed to
be 75% of the total associated tracks. The ratio of the overlap area to
the 25 and 45 mile radius circles around surveillance site A is, of course,
dependant on the distance (d) between the two surveillance sites,

Where there is more than one "other" surveillance system, as is the case
with New York, separate computations are made for each of the other systems
and the results are summed to determine the number of unassociated tracks
that are cross-linked with associated tracks in another system.

The computations used to determine the number of unassociated tracks that
are cross-Tinked are as follow:

N = po4(.25(Total Associated Tracks in other system)) +
poy(.75(Total Associated Travtks in other system))

where:

pog = percent 25 mile radius circle around surveillance
site A is overlapped by 60 mile radius circle

around surveillance site B,

poy = percent 45 mile radius circle around surveillance
site A is overlapped by 60 mile radius circle

around surveillance site B.

The equation used to determine CR in the computation of Group 2, Local
Flights (see paragraph 1.3.2) is also used to determine pos and
poy by substituting values in the equation as follows:

where: d = distance between survelllance sites,
ROSC = radius of surveillance coverage for site B = 60
atr = associated track radius. For poy, atr = 25, for

poa; atr = 45,




then:

For d < (ROSC ~ atr), po =1
For d > (ROSC + atr), po = 0

Where (ROSC -~ atr) <« d < (ROSC + atr), po is determined as follows:

1 2 | LB , i 2 ( LA , i
= - —_— - B / B + ROSC —— = sin/AcoslLA
po Toon atr ( T80 sin«Bcos ) \ 730 )
2 2 - 2
where (A = arc cos { d-_+ ROSC atr )
' 2 ¢ ROSC * d

and LB = ary cos (d

Y+ atrs - ROSCZ)
\ 2 « atr « d

4 Meraing and Finalizing the Estimates of IAC System Load Factors.

Application of the preceding processes produce tentative values for all of
the IAC system load factors except the Radar Only, Beacon Only and Radar
Reinforced Beacon values for Unasscociated Tracks., The purpose of his step
is to derive these values and to finalize the tentative IAC base values
and the tentative target report values,

In the ARTS IIIA system, the system attempts to automatically initiate and
maintain tracks on all aircraft operating within the coverage area of the
surveillance systems providing it inputs. Tracks for which the controlling
position has been determined (either from flight plan data or keyboard in-
puts) are termed associated tracks. As previously noted, these tracks
equate to airborne aircraft receiving terminal radar services from the
facility served by the system, A1l other tracks are termed unassociated
tracks. On the premise that the system does not generally track noise
(false targets) and is capahle of coasting tracks through momentary target
Toss situations, the determination of unassociated tracks would appear to
be simply a matter of subtracting the associated track values from the IAC
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base values. This would indeed be the case if it were not for two compli-
cating factors. One is that the application of probability of detection
assumptions in converting IAC base values to target report values resulted
in some redistribution between the Radar Only, Beacon Only and Padar Rein-
forced Beacon categories., The other is that the IAC base values and the
associated track values were independantiy derived and use different assump-
tions regarding beacon equippage and code assignments, It is therefore
possible in merging the data to encounter situations where the number of
unassociated tracks in a particular category is a negative value. When
this occurs, it is necessary to modify the tentative IAC base values (as
well as the tentative target report values) to rectify the condition.

The equations used to determine tentative values for the unassociated

track breakdown are contained in Table A-6. If no negative values are
produced, then these values along with the tentative IAC base and tentative
target report values represent the final set of values. If, on the other
hand, one or more negative numbers are produced, adjustments are made to
the tentative IAC base and tentative target report values with the amount
of adjustment determined hy the absolute value of the negative number,
These modified values then represent the final set of values for the IAC
system load factors.




TABLE A-6

DETERMINATION OF UNASSOCIATED TRACK VALUES
FROM BASE VALUES AND ASSOCIATED TRACK VALUES

- Legend -
RO = Radar Only
BO = Beacon Only
RRE = Radar Reinforced Beacon

Subscript "b" = Base value (i.e., estimated number of targets if the
probability of detection were 100% and there were no
false targets)

Subscr.ipt "at" = Associated tracks

Subscript "ut" = Unassociated tracks

Prefix "gd* = Discrete code

Prefix "n" = Non discrete code

Prefix "c" = Mode C

RPD = Radar probability of detection (parameter; assumed

value = ,96)

BPD = Beacon probability of detection (parameter; assumed
value = ,96)

- Equations -
Total,s = ROys + BOye + RRB,¢
ROye = ROp + RRBp(1 = BPD) = ROz
BO,¢+ = dBOut + nBOy¢ ;
dBO,¢ = dBOp + dRRBy(1 - RPD) - dBO,, é

nBO,;+ = nBO),, + nRRBb(l RPD) = nBOg;

cBO,. = cBOp + CRRBp(l = RPD) - cBOs
RRB,, = dRRBys + NRRBy,
dRRB,, = dRRBy, ~ dRRBp((l = RPD) + (1 = BPD)) - dRRBny

NRRB;;+ = nRRBy = nRRBb((l - RPD) + (1 - BPD)) = nRRB,¢

CRRB,. = CRRBy = CRRBp((l = RPD) + (1 - BPD)) = CRRB,4
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BUSY HOUR/AVERAGE HOUR RATIOS VS, TOTAL ANNUAL OPERATIONS

(For Airports with 24 Hr/Day Tower Operations)

An analytical expression for the Busy Hour/Average Hour Ratio (y) as a
function of the total annual operations (% 1,000, = x) was derived from
the following assumptions:

(1) As the total annual operations for any airport becomes large,
increases in traffic loads are spread out over more hours of
the day. Any given airport system will operate at maximum
load only by spreading out the traffic load evenly over all
24 hours of the day, with a resulting y = 1. On the other
hand, airports with very low traffic loads will presumably
not be operating at maximum capability, For reasons of con-
venience, peak loads can be expected to occur in such systems,
producing a y > 1.

Assumption: For small x, y > 1; but y asymptotically approaches
1 for large values of z.

(2) As a preliminary approach to this problem, airports were placed

in groups corresponding to specific ranges of x, and the aver-

age y was calculated for each group. When (5; x midpoint of range)
points were compared, they did indicate a monotonically decreasing
function, This function dropped more slowly than z~1, and there-
fore more slowly than x-n, for any integral n. An exponential

fit was then attempted for (y - 1), since ™™ will approach zero
asymtotically for large x, and since the initial slope of the
dropoff can be adjusted by adjusting the value of m, The fit
looked good.

, -mz
Assumption: y = ce + 1, when ¢ and m are constanta

In order to evaluate the constants ¢ and m, and to obtain some statistical
verification of these assumptions, it was noted that, if they were true,
one could write

y -1= Ce-mn




Then, by taking the natural logarithms of both sides, one obtains
In(y - 1) = In ¢ - mz,

Since this expression is linear in x, standard linear regression analyses

were performed on the transformed sample points [In(y - 1), z].

Data points were available for four separate years; 1969, 1972, 1973 and
1976. Regressions were performed separately for each particular year,
and for all the years taken together in one combined sample. The results
of these regressions are as follow:

Number of Correlation

Year Airports c In c m Coefficient
1969 204 8.37 2,12 |-.0031 -.59
1972 212 9.07 2,20 |-.0036 -.61
1973 209 9.34 2,23 }|=-.0038 -.67
1976 200 8.10 2,09 |-.0034 -.61
Combined 825 8.72 2,17 |=-.0035 -.62

Note that the calculated values hold relatively constant from year to year,
and that th~ correlation ccefficient holds steady at the high value of
approximately -0.,6, It is therefore reasoned that the result obtained
from the combined sample points provides a valid tool for estimating busy
hour operations at an airport given a forecast of total annual operations
for that airport. 1In other words, that

y = 8.72¢7+0035% 4




APPENDIX C

PERFORMANCE ASSUMPTIONS FQR AIRCRAFT CATEGORIES

C-1




PERFORMANCE ASSUMPTIONS FOR ATRCRAFT CATEGORIES

Aircraft proceed directly to/from the airport except that an
additional 10 miles is flown in the vicinity of the airport
while maneuvering to land or immediately after takeoff,

GA consists predominantly of aircraft with characteristics
similar to Cessna 150's and 172's.

AT consists predominantly of light twing with characteristics
similar to Cessna 310's and Beechcraft 99's.

AC consists predominantly of aircraft with characteristics
similar to Boeing 727's.

MA consists predominantly of aircraft with characteristics
similar to alr carriers.,

The airport elevation is 0 feet MSL,

The assumed performance of each aviation category related to flight
path distance from the runway is as follows:

Flight Path Distance 0 5 10 20 40 70
GA

Av. Alt (MSL) 500" 1,000 1,000' 3,000' 3,000'
Av, IAS 85 100 100 110 110
Av. TAS 86 101 101 115 115
Time to Fly 3:29 2:58 5:56 10:26 15:39
ar

Av. Alt (MSL) 500" 1,000 1,000 4,000' 8,000'
Av., IAS 95 110 150 190 190
Av, TAS 96 112 152 202 214
Time to Fly 3:08 2:41 3:57 5:56 8124
AC & MA

Av. Alt (MSL) 500! 1,000 2,000 9,000' 20,000
Av, IAS 135 180 210 230 350
Av. TAS 136 183 216 263 479

Time to Fly 2:12 1:38 2:47 4:34 3:45
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APPENDIX D

SURVEILLANCE DETECTABILITY AND
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RADAR DETECTABILLTY ASSUMPTIONS

Estimates of radar cross section and radar range based on information
contained in "Excerpts from PRIMARY/SECONDARY TERMINAL RADAR SITING
HANDBOOK, July 20, 1976, Order 6310.6"

B

Radar Cross Section* (Unshielded)
Radar Beacon
aviation Average dB, ret to Range Range
‘ Category Altitude Sq. Meters 2.2 m? (ASR~8**) (ATCBI-4)
i
)
i ITINERANT
! Ga 2500 2.8 +1 51 58 (LOS)
AT 4000 3.5 +2 57 60
AC & MA 8500 12 +7.5 60 60
GROUP 2 LOCALS
GA 1000 2.8 +1 38,5 (LOS) 38.5 (LOS)
MA 1000 12 +7.5 38.5 (LOS) 38.5 (LOS)

* Values for types of aircraft of interest are not given in the cited Hand-
book. Estimated values relate to given values as follow:

and less than F100 (3.5) and DC~-3 (11).

3.5 Equal to Fl00, Greater than T33, F84, F4 and F86
and less than F106 (4.4) and DC-3.

12 Not equal to any given value, Greater than DC-3

! Sq. Meters 2.8 Equal to F4 and F86. Greater than T33 and F84 (2.2)
!
i and less than B707 (13.8) and DC-8 (17.4).

#* Assumes ASR~8 operating with linear polarization.

(LOS) = Line of sight limitation due to earth curvature effect based on
the following assumptions: ' )
Antenna height = 21 feet (17 foot pedestal + 1/2 eight foot sail)
Aircraft height = Average altitude. j
Mean earth radius = 3,440.07 International Nautical Miles
International Nautical Mile = 6076.11549 feet.

by
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b

a < Shielding Angle
Ant, Height -

Altitude of Interest

/

Surface

b = Line of Sight Range Limit for
Altitude of Interest where

- 8. 5inB
b= <Tha and

LA = (Shielding Angle + 90°)
LB = 180° = (¢LA + LC)

¢ sinda
AL LTy
a

LC = arc sin

a = (mean earth radius + alt. of interest)

¢ = (mean earth radius + antenna height)

Computation of Radius of Surveillance Coverage at Altitudes of Interest




RADIUS OF SURVEILLANCE COVERAGE

(With Shielding Assumptions Applied)

Av. Alt.
(x 100) 85 40 25 85 25 85 85 40 25 85 25 85 10
N
3 - RADAR BEACON
a & Radar &
3 . S Gp. 1 Gp. 1 |} Beacon
) & 3 | --Itinerant--- | Local --Itinerant--- | Local
§ 3 < Gp. 2
& 0 “ YAC AT GA MA | 6a MA | AC AT GA MA | GA MA | Local
N9g | JFK .33160 50 37 60 37 60 60 50 37 60 37 60 18.9
EWR .6 60 40 28 60 28 60 60 40 28 60 28 60 13.0
HPN .5 60 44 31 60 31 60 60 44 31 60 31 60 14.8
ISP .3 60 52 38 60 38 60 60 52 38 60 38 60 19.9
ORD | ORD 2501 60 54 40 60 40 60 60 54 40 60 40 60 21.5
CHI-S .25360 54 40 60 40 60 60 54 40 60 40 60 21.5
LAX LAX4 * 59 36 26 59 26 59 59 36 26 59 26 59 15.2
LAX7 * 59 36 26 59 26 59 59 36 26 59 26 59 15 .9
DTW | DTW None f 60 57 51 60 51 60 60 60 58 60 58 60 38.5

* LAX Shielding Angle = 1o (all ranges). Average Altitude increased 930°'
(the average elevation of airports in data base).
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APPENDIX E

CALCULATION OF THE RATIO OF THE OVERLAP OF TWO
OVERLAPPING CIRCLES TO THE AREA OF THE SMALLER CIRCLE
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CALCULATION OF THE RATIO OF THE OVERLAP AREA OF TWO
OVERLAPPING CIRCLES TO THE AREA OF THE SMALLER CIRCLE

This problem arises in estimating the percentage of Group 2 local flights
operating in the immediate vicinity of an airport that fall within the
radius of surveillance coverage (ROSC) of a particular surveillance site.
It also arises in estimating the percentage of associated tracks in one
surveillance system that are cross-linked with unassociated tracks in
another surveillance system.

In the case of the Group 2 local flights, the smaller circle is called
the airport circle and has a radius of 10 miles. The radius of the
larger circle (ROSC) varies depending on shielding angle assumptions
related to the specific surveillance site. The value of "d" is equal
to the distance between the particular surveillance site and the par-
ticular airport.

In the cross-link case, the smaller circle represents the associated
track area. The radius of the associated track area (atr) is either
25 miles or 45 miles depending on whether the associated tracks are
on departures or arrivals. The larger circle, ROSC, represents the
radius of surveillance coverage of the surveillance system with the
unassociated tracks. It is assumed to be 60 miles. The value of "d",
in this case, is equal to the distance between the two surveillance
sites.

For purposes of illustration, the examples that follow are based on
the case of Group 2 local flights with ROSC having an assumed value of
38.5 miles. The same equations are applied to the other cases by
substituting the appropriate values. S

Case I: The airport circle is contained Distance from

surveillance
entirely within ROSC. The area of site to airport
overlap is the area of the airport
circle, divided by the area of /
the airport circle which produces ' ; k ROSC ]
| i Md 38.5
L______.. : © Alrport d .
Case I occurs when \\Siffle , ’ J

|-a < (38.5 - 10) | » ,




e -

Case II: The airport circle lies

completely outside the ROSC.

Here, the area of overlap equals
zero, which, when divided by the
area of the airport circle yields

CR =0

Case II occurs when

l d > (38.5 + 10)]

Case III: The airport circle lies neither totally within nor totally

outside ROSC.

Case III occurs when 28.5 <d < 48.51

The area of overlap will range all

the way from zero (at d = 48.5), - T —
producing a CR = 0, up to the ~
area of the airport circle RrOSC *\
(at d = 28.5), producing a ‘

CR = 1.

Airport )
Circle




To calculate the area of overlap, consider

the circles illustrated as follows:

The area of over—/,f"”w o
lap can be ’
seen to
equal the
sum of a
segment
from the

airport

circle (called 38.5
AN

(Segment)lo) and \

a segment from the surveillance circle

(called (Segment)38.5).

Considering the two circles again, we find a triangle of

sides 10, 38.5, and d. Since for any partic- e

ular case d is known, we can compute L.10 /”f

(opposite side 10)//////’/’—.m‘\

and ¢38.5 )

(opproside side ,// ~

38.5) by the / 38.5

Law of Cosines|. L10 >,

A

In a triangle
with sides a,
b, ¢, the LC
opposite side ¢
is given by the

Law of Cosines as

2 4 p2 - 2
LC = arc cos (_a____l_>____c_)

2ab

In our own particular case,

——y

& + 38.52 - 102
L10 = arc cos 7 v 38.5 + 4 and ,
a2+ 102 ~ 38.52
L38.5 = arc cos 2 « 10 + d




. rr——r ey

Now, how do we find the area of a segment? The general case is illustrated
below:

\\
~. The segment area can be found
N
N by subtracting the triangular
///// \ area from the area of the sector.
\
\\ The area of the sector will be
\ equal to
] !
& ! 29 26
} . 25 ,
~ | " o6 ¢ Since S5go
r\ / represents the proportion of the

circle's area which is subtended

by the sector.

The triangular area can be found by examining the smaller triangles, one
of which is illustrated below:

P
The height of the triangle = r sin® ’
The base of the triangle = r cosb - r sind
- 6
So, the area of one of the smaller triangles will be r cosH

r sinf + r cos®
2
And, since there are two of them, the total triangular area will be

2 sinBcosh.
Finally, we can carry out the subtraction and write the segment area as

e . 29 - 2 sinfcosb= r?

70 s
3253 7800 ~ s.lnecose) .

Returning to our specific problem, we can then write the area of overlap
as equal to the sum of the segment areas as follows:

1.38.5 , .10 , v
102 180 - san38.5cosL38.5) + 38.% ( 180 SthlOCOSLlO) )

Which, when divided by the area of the airport circle, yields the coverage
ratio.
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Determination of the coverage ratio (CR) may then be stated as

- 2 (nL38.5 o | ,
CR = 100w [;0 780 51nL38.5cosL38.5) + 38.5

TL10
180

- sinLlOcosLlO)

Note -~ when the intersection is as illustrated here,

38.5 is obtuse and

the segment from the airport circle (to be added

to the segqment from the surveillance circle t?///////’ ‘~\*\\

obtain the area of overlap) is the

larger segment of the airport

circle.

The derived formula, however,
still holds under these
conditions as illustrated

below.

So we have

Segment area = 28

e ——

/AN
!
‘10 38.5

R N
“\

Airport circle

\\\\ Surveillance Circle
.

The area of the largest sector is

given b =28 r2, as before.
Y 360

The triangular area must be added to
area of the sector to obtain the area

of the larger segment.

« r?2 + 5in(180 -8)cos (180 - 8) « r2

360
But -~ sin(l180 - 0) = sin@®, cos(l80 - 6) = -cosb,
So we have
Segment area = 2 I%g - sinecose), and the formula still holds.
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APPENDIX F

HYPOTHETICAL GEOMETRY AND FLIGHT PROFILES ASSUMED
IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS




YPOTHETICAL GEOMETRY ASSUMED IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS

;v Arrival Track Association &0

55

Feeder Fix Departure Track dandoff

’3 0

4 30
20_/___._______ AP
58
15, 20
! 30 25
I
1
<_----—;-—-—-—° 1S
20 ig! 5 Runway 5 10
'

- lagend -

Arrival Flight Path
Departure Flight Path

30 Distance from Runway




FLIGHT PROFILES ASSUMED IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS

AC and MA Arrivals

Fit Path 50% of Arrivals
Distance
from  ——=m== Average——-—-—=
Runway Alt IAS TAS TTF
0  emcsmsecececc——— ——
5 135 136 2:12
5
10 156 158 1:54
10
15 160 164 1:50
15
20 177 183 1:39
20
25 180 187 1:36
25
30 203 212 1:25
30 mmmeeeeececm—e—e— ~——
35
40
45 lle 210 249 7:13
50
55
60 0 e e
148 227 284 1:03
65 0 eemeemm e
70 150 250 315 l:54
75 e
TOTAL TTF: 20:46

50% of Arrivals

--—-=—-Average

Alt IAS TAS TTF
5 135 136 2:12
10 156 158 1:54
15 160 164 1:50
20 177 183 1:39
25 180 187 1:36
30 203 212 1:25
55 210 228 3:57
75 225 252 1:12
95 250 289 2:05
17:50

Average Associated Track Life (AC and MA Arrivals) = 19:18




FLIGHT PROFILES ASSUMED IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS

Flt Path
Distance
from
Runway
0
5
10
15
20
25
30
35
40
45
50
55
60
65

70

75

AT and GA Arrivals

50% of Arrivals

———e==Average

Alt IAS 7Tas TTF
5 95 96 3:08
10 117 119 2:31
10 120 122 2:28
10 159 1le1 l:52
15 180 184 1l:38
20 189 195 l:32
60 190 208 10:06
100 190 221 2:43
TOTAL TTF: 25:58

50% of Arrivals

——=——=Average~——=--—
Alt IAS TAS TTF
5 95 96 3:08
lo 117 119 2:31
lo 120 122 2:28
10 159 161 1:52
15 180 184 1:38
20 189 195 1:32
50 190 205 5:52
80 190 214 2:48
21:49

Average Associated Track Life (AT and GA Arrivals) = 23:54

S
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FLIGHT PROFILES ASSUMED IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS

AC and MA Departures

Flt Path 25% of Departures 50% of Departures 25% of Departures
Distance
from "0 Average=—w=-===  =====-= Average——=—== -=w—=- Average===---

Runway Alt IAS TAS TTF Alt 1IAS TAS I'TF Alt IAS TAS TTF

P Ti0 1s0 1s2 11 1o 160 162 1:51 10 160 162  1esl
’ 20 185 191 1:34 20 185 191 1:34 20 185 191 1:34
10 30 210 220 1:22 30 210 220 1:22 30 210 220 1:22
' 30 210 220 l:22 30 210 220 1:22 30 210 220 1:22
20 W mmmmmmmmmmmemmmmmmee | ememeo——e o —mmmme— | eeemm—mme e — e
25 40 210 223 2:42
30 ceecmem—mm————————
35
80 210 237 8:52
40
45
50
55 mee—eeeemmcce—aa——a-
TOTAL TTF: 6:09 8:51 15:01
Average Associated Track Life (AC & MA Departures) = 9:43
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FLIGHT PROFILES ASSUMED IN ESTIMATING AVERAGE LIFE OF ASSOCIATED TRACKS

AT and GA Departures

Flt Path 25% of Departures 50% of Departures 25% of Departures
bistance ————==Ave (e - Aver Ave Qwmm———
from verag: verage rag

Runway Alt IAS TAS ITF Alt IAS TAS TTF Alt IAS 7TAs TTF

° 5 110 111 2:42 5 1lo 111  2:42 5 110 111  2:42
’ 15 150 153 1:58 15 150 153 1:58 15 150 153 1:58
10 25 175 182 1:39 25 175 182 1:39 25 175 182 1:39
. 30 190 199 1:30 30 190 199 1:30 30 190 199 1:30
20 ---——-- -—- - —— -
25 40 190 202 2:59
7 -
35
50 190 205 10:16

40
45
50
55 ——————- memmmmmmeem o

TOTAL TTF: 7:49 10:48 18:05

Average Associated Track Life (AT & GA Departures) = 11:53




APPENDIX G

IAC SYSTEM LOAD FACTORS FOR THE
NEW YORK TRACON SURVEILLANCE SITES




SYSTZ™ LJAD VALUES

7 OR
NEW YORK JFK
1977
LYY 3030 WZATHER BAD WEATHER
A 3 c A B ¢
TOTAL 143,66 296.62  45C.19 91,04 98.52 146.67
RADAR ONLY 39,56 84,34 129,12 5.19 11.03 16.87
“BEACON CNLY .00 9.30 D) 0.90 0.00 0.00
DISCRETE 0. 00 0.3) 0,90 9.00 0.00 0.00
NON DISCRET: 0.00 0.30 0.00 0.00 0.00 0.09
MNDE C J.02 0.00 0.0) 0.00 0.00 0.0
“RADAR REINFORCED PEACON 103,51 212.29 321.07 75.85 87.50 129,81
DISCRETE 44491 50.27 73.05 59,88 69,80  1G2.81
NfIN DISCFETS 58459 162.01 26A,N1 15.37 17.70 27.00
MOCE € 44,91 90.30 135,08 59,88 59,88 92.68
ADJUSTED G0JD WEATHER BAD WEATHER
A 3 c A [} ¢
TATAL 195022 351.30  528.18 189.78  201.50  25%53.42
RADAR ONLY 92.0) 139,30 187.C) 107.00 114.06 121.00
BEACON ONLY 8,9 17,30 26409 4,90 7.00 10,00
DISCPETE 2.09 %400 6,03 3.00 6.00 8.00
NN DISCFETE 5400 13,30 20.09 1.39 1.00 2.00
—HOOE ¢ 4,00 7.90 11.00 3,90 5.u0 7.00
RADAR REIMFORCEC PEACON 9%.22 195,310  295.38 69,78 80.50 119,42
BISCREYT %1.32 46425 6721 55,09 64.21 94,58
NON DISCPETE 53.91 149,35  228.17 16,69 16,28 26,864
30t ¢ 41,32 83.53 124,27 55,39 55,09 85,26
ASSOCTATEL TRACVS SO0 WEATHER BAD WEATHER
A ] ¢ A 8 ¢
~TUTal 21 28
PADA® ONLY 2 2
WLy 1 2
DISCRFTE 1 2
NN UTSTRET: [+) 0
MO0E C 1 1
“WAUAR VFINFURTEY FEACUN 18 2%
DISCRETE 16 19
RON CYSCPETE 4 S
MODE ¢ 16 21
UNASSOCIATED TRACKS G020 WEATHER BAD WEATHER
[y [} T A B . C
TATAL 122 275 429 53 71 119
RADAR ONLY 2 91 149 6 13 20
REACON ONLY 3 7 12 1 H 3 :
TISTNETY 1 Y T 3 T F
NON DISCRETE 2 5 19 1 1 1
WODE T T 3 [} T | 3
RADARP REINFORCFD BEACIN 77 177 277 46 56 96
DISCRETE 27 32 53 EY3 «5 76
NON CISCRETE 59 145 224 10 11 20
MODE ¢ 3] 53 158 1) L) Y4
CROSS-LINKED 38 49
UNUSED TAPGET RFOORTS S 58 63 103 104 198
RAUAR 53 50 50 100 100 109
BEACN 4 ) 13 3 4 5
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SYSTEM LOAD VALUES

QP
NEW YORK JFK o
1980
34S5E 3000 WEATHER BAD WEATHER
o A ) c A 8 ¢
il 157.17 319.58  482.GJ 95,41 104,44 155,76
RADAR ONLY 40,95 84455 128,16 5.4 1042 15.81
BEACON ONLY 3.069 0.90 2.02 9.00 0.00 0.00
ODISCRETE 0.03 040 0,09 2.39 9.00 0,09
NCN BISCRETE 0.09 0.00 0.6) 2.80 0.0C 0.00
MODE C de €D 04392 0,09 2.00 0,00 0.00
RADAR PEINFORCED BEACON 116.22 235.33 353,84  90.38  94.02 139,95
DISCPETE 56.48 56,69 75.09 75431 75.31 109.56
NN OISCRETE 59.74 178,55 278,76 15.06 18.70 30,39
MADE € 56,48 110423 164,66 75.31 75431 10042
ADJUSTED 6000 WESATHER BAD WEATHER
A 3 C Y 8 ¢
TOTAL 299,93 376,22 540454 194.15 208,50  263.75
RADAR ONLY 94400 141,30 187.00 107,90 119.00 121.09
SEACON ONLY 9.00 19,00 28,400 4.0 8.00 11.00
DXSCPETE 2.09 4,90 6.00 3,30 600 9.02
NON CISCRETE 7.09 15,00 22.00 1.09 2.30 2,00
“00E ¢ %.09 9,90 13.060 3,00 5.00 8.00
RADAR REINFORFCED REACON 106493 216,23  325.54 83.15 86.50 128.75
BISCFETE 1.97 31,97 63.08 59.29 €9.29 1GC9.79
NON CISCRETE 54,96 164426 256,48 13.86 17.21 27.96
»30F 51.67 131.41 151.49 69.29 69,29 92.39
“TES30CTEYEC YWACRS  — GUJD WEATHER BAO WEATHER
A 8 ¢ A ] ¢
~TOTAC Z5 3%
RADA® ONLY 2 3
“BEICON KLY 2 2
DISCPETE 2 2
NCW TISCFETE Q 4]
MNRE ¢ 1 1
“XEUKW YEINFURCET BSEACTN Z7 EL]
DISCRETE 18 24
~ NON CISCKETE '} 5
“ODE ¢ 20 26
UNASSOCIATED TRACKS 6000 WEATHER BAD WEATHER
A 1} T ) 8 T
TOTAL 131 293 455 62 70 121
“WaOAR OMLY Yy 92 140 6 11 18
SEACON ONLY 2 4 12 2 2 3
NYSTPETE L} b) 1 1 T 2
NON CISCRETE 2 7 11 1 1 1
Ll Lot - o T 3 ) 2 2 3
RADAR 9EINFORCSED BEACON 8% 194 203 54 57 160
DISCRETE L1} EY) 51 45 ) 77
NIV DISCRETE 51 169 252 9 12 23
PI0E T 3¢ BT 131 %3 43 66
CRASS=LINVYED 47 58
UNUSED TARGET REGDRTS 55 59 66 194 104 136
LZVIL L) L) 30 100 100 100
2EACTN 5 9 14 4 4 '
G-3

%

AT

vy

N e

T e AR A OO e~




SYSTEM L0OAD VALUES
0R
NEW YIRK JFK
- 1982
ASS 300D WEATHER 9A0 WEATHER
A 8 C A 8 ¢
cTal 164.81 3133.79 ©96.,77 1J0.54 108.48 161.55%
ADAR NONLY 39.156 79.59 119.84 5085 9.87 14,90
SaCON ONLY 0.C2 0400 0.00 0.00 0.00 0.30
DISCPETE 0.0 0.0 0.00 0.30 0.00 C.00
NON CTSCRETE 0.C0 0.00 Ue0) 0.0 Jed0 3,00
MODE C 0.09 0,230 0.00 9.3) 030 3.0
ADAW WEIKFPMACED PEACON 125.¢65 251,29 376.92 95.69 96.61 146,66
DISCRETF 6l.41 614,41 30,09 81,88 81,88 114,18
NON DISCRETZ 64,24 189,38 296,83 13,81 16.73 312,48
»00E ¢ 61,41 124,74 186416 81,89 81.88 107,19
TJUSTED 3000 WEATHER BAD WEATMER
A B C A 8 c
JTAL 218.60 387.19 556477 199.0¢ 211,72 266493
DAR NLY 93,00 136.30 180.02 107.30 113.00 120.00
2ACON ANLY 10.C0 20,09 30.00 420 8,00 12,39
DISCRETE 2,30 4,30 5.00 3.90 5400 .20
NON DISCRETE 8.00 16490 2640 1,30 2.00 3.3
mODE C 5.00 10.00 15.C0 3,30 6.00 9.00
"ADAR REINFORCED REACON 115.60 231.19 366477 884064 90.72 134.93
DISCRETYE 56.50 56.50 73469 75.33 75.33 105.C5
NN DISCRETE 59.1) 174,69 273,08 12.71 1539 29.88
wcde € 56,53 114,76 171.27 75.33 75%.33 98,62
SSNCTATED TVACKS GOJD WEATHEW A0 WEATHER
A 8 c A a C
ATET 27 34
“ADAR ONLY 2 2
TITTW OFLY 2 2
NISCRETE 2 2
T NOWTTISTRETE J [+]
»NDE ¢ 1 1
‘XDAW 23 30
NISCFETE 29 26
NON DISCRETE 3 4
MQODE C 21 29
INASSOCIATED TRACKS 3030 WEATHER 8AD WEATHER
[} ] o [ K [
‘OTAL 137 306 479 67 T6 128
“ADAF CNLY 42 L] 133 7 12 19
JEACON ONLY 3 3 13 2 2 4
PYSTYETY ) [} 1 T 1 3
NON DISCRETE 3 3 12 1 1 1
YOUE C T % ) z z 3
PADAR 9EINFORCED PEACHN 92 298 124 58 60 135
DISCRETE 36 16 1O %9 49 79
NAN DISCRETE 56 172 270 9 11 26
Lde]1) g o k1] 3% 150 [1) 1Y) 70
‘ANSS=LIrKED 46 60
INUSED TAPGET REPQPTS 55 D) 65 104 104 1086
LYY Y L L) LE) H{4 19% 10C 100
Bseceon 5 13 15 4 4 6 _
G-4




SYSTFM LDOAD VALUES

FOR
NEW YOIRK JFK
1984
RASE 503D WZATHEF BAD WEATHER
A 3 [ A g C
TITAL 172.43 341,16 509,99 134435 1i1.61  165.83
_RaDAR ONLY 38.38 76054 114469 4,54 9.10 13.66

BEACON ONLY 0.00 030 0.60 0.30 0400 0.9V
DISCRETE 2,00 0,30 0.00 - 0.00 0490 0.00
NON DISCRETC 0.00 0.30 0.C0 0.00 0.00 0.30
vDE C 0.00 0.0 0.00 0.30 0.00 0.00

“RADAW REINFORCED REaCON 134,05 264,53 395,21 99.51 102.51 1%52.17
DISCRETE 65,49 65.49 85.04 57,32 87.32 118,04
NON CISCRETE 68,56 199,14 310,17 12.18 15.16 34,13
MODE C 69.97 136,34  203.71 87.32 87.32 112,60

ADJUSTED 3000 WEATHER 84D WEATHER

TR 3 C 2 ] c

TOTAL 225%.32 398,46 571,59 201.5%  215.31  271.09

RADA® ONLY 92.99 1364.00 176,00 196,33 113.00 119.00

SEACON NNLY 11.09 21.30 32.00 4,00 8.090 12.00
DISCRETE 2.00 5.20 7.09 3,00 6.00 9.03
NON DISCRETE 9,02 16,90 25.00 1.3 2.00 3.92
MODE € 6.0) 11.90 16.CJ 3.90 6.00 9.00

RANAR REINFORCED BEACON 123432 243,46 363,59 91.55 94,31  140.00
DISCRETE 60.25 60.25 78,24 80.34 860.3¢ 108.60
NN CISCRETE 63,97 183,21 285,135 11.21 13.97 31.40
MADE C 64,37 125,89 187,41 A0,34 80.34¢ 103.59

ASSOCYATED YFACKS 3900 WEATHER BAD WEATHER

A 3 c A 8 ¢

TITAL 23 36

RADAR ONLY 2 2

“HTITON ONY 2 2
DISCPETE 2 2
T RCN UISTYETE b) ()]
MCDE € 1 1
“WEDAR PEINFORCED BEACON FL) — 32
DISCPETE 21 28
NN DISCRETE 3 4
“g0E € 23 31
UNASSOCIATED TRACKS G000 WEATHER BAD WEATHER
A [ T A 8 C

TOTAL 145 313 481 67 7% 130

RAQAR (ONLY 42 8% 129 7 11 18

BEACON ONLY 4 9 13 1 2 4
DYSUYETE T — 1 1 1 b 3
MON DISCRETE 3 3 12 9 1 1
PUDE C 2 Y 7 z ] Y

QADAR RETNFORCED 9FACON 99 219 319 59 62 108
DYSCRETE 39 39 57 52 52 8l
NON DISCRETS 69 180 282 7 10 27
FODF T 31 133 164 %49 9 73

CROSS~LIMKFD 49 [

UNUSFD TAPGET REPQRTS 55 51 66 134 104 196
LYLIL LE) 50 50 100 160 109
AEACON 5 1t 16 4 4 6

G-5




NSYSTEM L0AD VALUES

FOR
NEW YNeK JFK
1986
LY GOJD WEATHER SAD WEATHER
A L) [+ A 8 c
TaTAL 178,32 3149417 522.03 128,39 113,7¢ 168,67
_?AﬁDAR j]NLY 36495 72.76 108.57 6-15 8.20 12-25
REACAN ANLY 0.00 .30 0.0v 3.20 .00 0.0
DISCFETE 0.C0 090 0.00 0.00 0.00 0.00
NAN CISCRET:E 04C3 0.00 0.C0 0,30 0.00 0.90
MONE O 0.GC0 C.00 0. 00 J+J0 0.00 Q.29
“RADAR RETNFARCED PFEACON 141.35 276441 411.47 103,94 105,54 156.42
DISCRETE 70.08 70.38 89.30 93,464 92.44 122.84
- NON DISCPETS 71.28 206.33 322.17 10.50 12.10 35.5¢
MODE € 7779 151425 224473 93.44 93,44 117.92
_ADJUSTED G0ID WEATHER 8AD WEATHER
A [} A 8
TCTAL 232405 407.39 582459 205,63 217.10 274491
T RADAR ANTY 91.00 131.90 171.60 106,00 112,30 118.00
3EACON DNLY 11.33 22.00 33.00 €.00 8,00 13.00
NISCPETE 3.00 5.00 7.00 3,00 T.00 idedd
__ NN DISCOFT: 8.00 17.00 26.C0 1.90 1.90 3.00
T »rDE C 6439 1220 18.00 3.90 6.00 9,00
RADAR REINFQRCED BFACIN 130.9% 254430 378.55 95,63 97.10 143.91
- NISCRETE 64,48 b4e68 82.16 85%.97 85.97 111.18
NON CISCRETE 65457 189.82 296.39 2.66 11.13 32.73
“ADE C 71.57 139.16 236476 85.97 85.97 108,48
TASSOCTATED YRECFS GUJD WcATHER BAD WEATHER
A 8 C A B
TTATEL 29 38
RADA® INLY 1 2
“SEACON KLY 2 3
DISCRETE 2 3
MK TISTRETT b} 0
“aDE ¢ 1 1
TRADERTVTINFOFCET PREACON 26 33
OISCRETE 23 30
NON CISCRETE 3 3
»0oE € 25 33
UNASSNCTATED TRACKS G070 WEATHER BAD WEATHER
o X ) T X B
TATAL 150 320 491 70 75
RADAR OINLY 42 83 124 6 1C
RZACHM rNLY 4 9 15 1 1
DYSCFETE T 1 H 1 1
NON DISCRETS 3 8 13 0 0
WADE C H ] [] 3 3
RANAP QZINFSPLED PEACON 134 2219 352 63 64
NTSCFETE 4l el 59 56 56
MON OISCPETE 63 197 293 ? 8
TTTTTTMADET 47 114 182 23 23
CeNSS=L Ir¥ED 52 66
UNUSED TARGET SE20aTS 56 51 bb 104 104
YEDER 1] 50 30 100 100
AEACTON 5 11 1é & L]
G-6




SYSTeM LDAD VALUES

FOR
NEW YIRK JFK
19839
8435° 50210 WEATHER 840 WEATHER
A 8 C A B C
TOTAL 183,87 13156.32 528478 112.90 116,13 171.78
RANAR CNLY 33,865 55447 97.28 3,70 T.26 10.77
N ONLY ¢.00 .00 0.00 0.09 0,06 0.00
DISCRETE el 0.40 0.C0 2439 9.00 3,00
NON DISCRETE 0.C0 0.30 2400 0400 0400 ved0
»ODE € 2403 0.90 0.00 .93 0.20 J¢20
RADAR FEIKFPRCED PEACCN 150.21 290,86 431,.%0 1{05.19 108.9) 161.01
DISCFETE 76419 76.10 94,19 101447 101447 123.53
NON OTSCRETE 74,11 214.76 337,21 7.72 7.43 37.48
MODE ¢ 85.97 165,98 265,79 101,47 101447 123.32
ADJUSTED GOJOD WEATHER BAD WEATHER
A 8 c A ] 3
TATAL 238,20  414.59 592.9% 211.46 220.19 278.13
RA0AR ONLY 88,09 124,00 161.00 136.00 111,00 117.00
BEACON ONLY 12,00 23.00 35,09 5¢03 9,00 13.99
DISCRETE 3,00 5.30 8.00 443 7.90 10.00
NON DISCRETE 9.4 18.90 27.09 1,99 2.00 3.u0
MODE ¢ 7.G0 13.00 20.00 4,00 7.00 10.C0
RADAR REINFOFCSD SEACON 138,20 267.59 396,93 100446 100.19 148.13
DISCPETE 70.02 70,32 86466 93,35 93,35 113,65
NON DISCRETE 658,18 197.57 310.32 7410 6.83 34.48
“COE C 79.¢ 152.51 226412 33.35 93,35 113,46
ASSTCTAYED TRACKS GOJD WCATHEP 8AD WEATHER
A 8 c A 8 c
“YOTRL EL 40
RADAR NONLY 1 2
TREACOV TFLY 2 3
DISCPETE 2 3
T NCN UISCRETE [+] C
PCODE C 1 1
WANAR REIFFOPCED BEACUN 27 3%
DISCFETE 25 33
NPN CISCRETE 2 F3
MODF C 27 36
UNASSOCTIATEN TRACKS 307D WEATHER BAD WEATHER
[ 8 [ A [ -~ 6
TOTAL 154 327 499 72 76 131
WADAR ONLY 39 76 114 6 10 15
SEACON ONLY 3 10 15 1 1 3
HISCRETE 1 1 2 I 1 H
NON OISCRETE 3 9 13 0 0 1
Ldals] H ) 9 3 3 D
RADAR REINFNRCED RAEACON 111 261 ki) &5 65 113
RTSCRETE [} 45 62 C¥) 60 8l
NON DISCRETS 56 196 308 5 H 32
PCDE ¢ 52 126 135 57 57 7
CRNSS=LIMKED 54 70
UNUSED TARGET REPCRTS 55 82 67 104 134 126
LILTL] 5 — 80 50 109 100 100
BEACOWV 6 12 17 4 4 )




SYSTEY LJAOD VALUES

F o
NIW YIPK JFK
T/ 1999
AASE 3010 WEATHEP 3AD0 WEATHER
3 3 ¢ A B ¢
TToTaAL 189,25 362.8) 538,54 117.3% 120.86 175.03
RANDAP ONLY 31,54 50458 89,R2 3,22 6421 9,21
3EACCN ONLY 0.03 0430 0.C0 08,920 0.,00 0,00
DISCRETE 0,09 0.30 0.00 9,00 0.30 0.00
NON DISCPETE 0.C0 .00 Gedd 9.9 0.230 0.99
MODE C C.8) 0,30 0.+30 .00 0.00 0.9
RADAR JEINFORCED 2c4CON 157.52 302.17 446, T2 114,64 1la.64 165.82
DISCRETE 32.51 32.51 98.59 110.01 110,01 126432
NON DISCRET:Z 75.32 219.51 348,12 4463 4.63 39.59
%0pE © Q4,45 130.76 267,08 110,01 110.01 128,98
ADJUSTED 5030 JEATHER 3AD WEATHER
A ) C A B 3
TOTAL 244,92 421.95% 600,98 215447 224447 280456
RADAR ONLY 37,392 123.30 154,00 105.30 110.00 115.09
3EACON ONLY 13,00 26,90 38,05 5439 9.9 13,90
SISCFETE 3,02 PR 8.90 4,00 7.00 10.00
NCN DISCRETS 100V 19.39 2R.90 1429 2.00 3.00
“ODE C Bevwv 14400 21.00 ¢.00 7.00 19.00
RADAR REINFCRCED BEACCN 144,92 277.35 410,98 105.47 105447 152.56
CISCEETE 75.91 75.91 99,71 101,21 101,21 116,22
NON CISCRFTE 59,%1 302,34 323.27 4256 4e26 36434
“GgDE C 26,99 1564339 245,71 1J1.21 101.21 118,66
TASSOCYATED TRACKS 300D WEATHER BAD WEATHER
A ] [ [} A C
TOTEL 31 a1
RAOAR JNLY 1 2
BEACCN CNLY 2 3
NISCRETE 2 3
— NON DISCRETE 0 []
¥ACE C 1 2
TRADAR REINFORCEN BREACIN 28 3t
DISCRETE 27 35
NON DISCRETC 1 1
#ODE C 29 319
UNASSCCTIAYED TRACKS 50700 WEATHER BAD WEATHER
A 3 [4 A 8 c
TOTAL 158 332 836 76 79 134
RADA® ONLY 37 72 197 ) 9 14
BEACON ONLY 4 19 16 1 1 &
BYSCRETE 1 1 2 1 1 2
NPN DISCRETE 3 9 14 0 0 2
WIDE © 3 [ 10 2 2 3
RADAP REINFORCED PEACOM 117 253 3823 69 69 11%
NTSCFETE 49 43 64 66 66 8l
NON DISCPETS 58 221 319 3 3 35
¥COE € 58 137 217 62 €2 80
CRASS-LINVED 5S4 T2
UNUSED TAFGET 9FO0RTS 55 62 58 105 105 107
RapAD 93 53 5C 100 100 109
2LACON 5 12 18 S ) 7




SYSTEYM LOAD VALUES
FQR
NEW YORK EWR
L1977
RASE £0J0 WEATHER BAD WEATHER
A 3 [+ A 8 ¢
TITAL 97.35 236499 31646) 79.46 83.61 121.84
RADAR ONLY 24,28 54,25 83,72 3,64 1.76 11.91
BEACON OMLY 0.0) 0.90 G090 .00 .00 C.00
DISCRETE 0.00 .20 0,00 0,90 0.00 0.00
NON CISCRETE .50 0.30 0,00 0.09 0.00 0.00
MONE C 0.00 .00 .00 0.00 0.0 0.0
RADAR REINFORCED BEACON 72.97 152.93 272.89 75.85 75.85 109.93
DISCRETE 44,91 444,91 67.01 59.88 59.88 9C.30
NON OISCRETE 28.06 108,232 165.88 15.97 15.97 19.62
#ADE € 44,91 T4.74 111.80 59,88 59.88 83.38
ADJUSTED GOJD WEATHER BAD WEATHER
A ) C A [ c
TOTAL 149,13 260469 373.26 177.178 185.78 226413
RADAR ONLY 76,00 198,30 140,00 105.30 110.00 116.20
BEACON ONLY 6.00 12.90 19,03 3.0 6.00 9,00
DISCRETE 2,09 4.00 5.00 3.00 5400 7.60
NON DISCRETZ 4.0 8.0 14,00 0.99 1.00 2.09
MCDE C 3,00 640 3.00 2.3 5.00 7.90
2ADAR QEINFNPCED BEACIAN 67,13 160469 214426 59,78 69.78 101,13
DISCRETE 41,32 41.32 61465 55,09 55,09 83.08
NON PISCRETE 25.81 99,38 152.61 14.69 14,69 18.0%
MCOE € “1.32 68,77 102,85 55,29 55409 76.71
ASSOCTATED TRaCHS GNOD WZATHER BAD WEATHER
) A 8 ¢ A B c__
YovaL 21 28
RADAR NNLY 2 2
BEACON ONLY 1 2
DISCRETE 1 2
NON TISCRETE b 0
PONE € 1 1
“WAWEP REINFURTED BEACOM 18 24
DISCRETT 16 19
NON DISCRETE 3 5
MODE C 16 21
UNASSDOCIATED TRACKS G070 WEATHER BAD WEATHER
A ) 4 A ] o
TOTAL 76 185 297 52 56 94
TRADAP ONLY 25 59 91 5 9 le
REACOM ONLY 2 5 9 1 1 3
DISCTRETE T I H ] (i 3
NON DISCRETE 1 4 7 1 1 1
TTrO0E € 1 Z k) T 1 2
RADAR REIMFQOPCED BREACON ©9 122 197 46 46 77
HTSCPETE 27 27 %8 36 36 b4
NON DISCRETZ 22 95 149 10 10 13
MODE C 25 53 87 3% D) %6
CROSS-LIAKED 38 45
UNUSFED TARGFT REZ0RTS 53 56 59 103 103 124
FAUAR E-F) 53 50 100 100 109
SEACCN 3 6 9 3 3 4
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SYSTEM LOAD VALUES

FQo
NEW YIRK EWR
1989
2453 309D JEATHER BAD WEATHER
. A ) o A B ¢
TATaL 126.28 223.55 340,82 93,81 97.60 128.97
RADAP NNLY 25,18 54447 83.76 3.42 7.22 11.01
ATACON ONLY 0.0 0.09 0.00 2.9 0,30 0430
DISCRETE 3,0) 0.19 0.C9 0420 0,00 0.00
NON CISCRETE GeBd 0.30 0.C0 3.00 0.00 0.00
MCDE € 0.0 €.00 C.C0 0.30 0.092 .00
RADAQ SEINFORCED REACON P1.10 169,38 257.C6 90.38 90.28 117.96
DISCRETE 56448 56,48 69+51 75431 75431 96.15
NAN OISCRETE 24.62 112.60 187.55 15.36 15,05 21.81
“NDE C 56448 88445 133.07 75.31 75431 90417
ADJUSTED 500D WEATHER BAD WEATHER
A ] [ i ] C
TATAL 157,41 278,55 398449 191,15 199.15 232,52
RANAO ONLY 77.00 109.00 161.C3 105.30 110.39 115.00
REACON DMLY 6.00 14,30 21.00 3,32 600 9.90
DISCRETE 2.C) PO F) 6433 3,30 5,03 8+03
NON DISCRETS 4.29 16,99 15400 2.00 1.00 1403
“ODE € 4,00 7.00 11.90 3.3) 5.00 7.39
RADAP REINFORCED REACON 74.61  155.55 236449 33,15 83,15 108452
DISCFETE 51.97 51.97 53,95 69.29 69.29 8R.46
NON DISCRETE 22,65 103,59 172,85 13.86 13.86 23436
MQODE € 51.97 81.37 122.43 59.29 69.29 82.96
ASSACTATED TPACKS GOJD WEATHEP SAD WEATHER
A 8 c A B ¢
TATAL 26 3%
940AP ANLY 2 2
REACON ONLY 2 2
DISCFETE 2 2
NON PISCRETZ 3 ]
»NDE © 1 1
TA0FT PEINFONCYD AEALON 23 26
DISCRETE 18 24
MON OISCFETE 4 5
“0DE € 20 26
UNASSOCTATFN TPACKS GOOD WSATHER AAD WEATHER
A ) T Y B £
TOTAL 80 198 316 50 64 95
Ra0A® ONLY 26 59 92 4 B 13
BEACON ONLY i 5 9 ? 2 3
TISCRETE b] 3 I 1 1 ?
NON DISCPETS 1 5 8 1 1 1
WIOE T 1 3 3 H ? .
RANAP REINFARCED REACON 53 124 215 54 54 79
DISCRETE 34 3¢ 3 45 %5 X}
NON DISCRETE 19 122 169 9 9 15
FOOE 32 61 102 %3 %3 57
CROSS=LINKED 43 54
UNUSED T2PGET REPQORTS 53 57 60 104 104 13%
TADAP LF] 53 50 163 —100 100
REACTN 3 7 13 4 4 5
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SYSTEY LQOAD VALUES f

FOP
NEW YJRK _EWR
1982
RASEZ 3010 WEATHER 34D WEATHER
) A L) [o [ B T
TOTAL 111.35 232,13 352+ 70 98,37 102033 133.53
RADAR ONLY 24,09 51,642 78475 3,24 6.81 10,34
3EACON ONLY 3.00 0.0 0.00 0,00 0.00 0.03
DISCRETE G.09 0499 2.00 2,00 0,00 0+00
NAN DISCRETE 8.00 0.00 0400 9.0 9.00 0400
MODE ¢ 2.00 $.90 0.00 2.90 0.00 0,092
RADA? PEINFORCEN BEACAN 8§7.26 180.51 273.95 95.69 55.69 123.16 ‘
DISCRETE 61441 61,41 73.79 81.88 81.88 99.99 y
NON CISCRETE 25.85 119,19 200416 13.81 13.81 23.17
“0DF ¢ 61.41 98,50 148426 81.88 81,88 95.58
ADJUSTED 5030 WEATHER BAD WEATHER
. A ] 4 A ]
TATAL 164.28 287,16 411.0% 196,04 205,04  238.31
RANDAR ONLY 77.23 137.03 137.00 135.00 110.00 115.00
RCACON ONLY 7.C3 14,00 22.00 3,99 7.6) 10,02
OISCPETE 2.0 4430 6.00 3,30 5.00 8.90
NON DISCRETE 5.9) 10.30 16,00 0,00 2.00 2.0)
*DDE © 4,00 8430 12.00 3,90 5.00 8.00
RADAR REINFORCED REACON 80.28  156.16 252,04 88.94 884064 113,31 !
DISCRETE 54,50 56450 67.89 75.33 75.33 91.59 +S
NON _PISCRETE 23,78 139.6¢ 184,415 12.71 12.71 21.32 (1
“ADE € 56,50 90,71 136449 75433 75.33 87.94 13
]
ASSACIATEC TPACKS GO0 WESATHER BAD WEATHER
A 8 c A 8 e
“TATAL 27 34
RADAR ONLY 2 2
AEACON CNLY 2 2
DISCRETE 2 2
NON DISCRETE ) [}
»NDE C 1 1
ZKDAW REYNFORCED BEACUN 23 30
DISCRETE 23 26
NAN CISCRETE 3 4
MODE C 21 29
UNASSDCIATED TRACKS GODD WEATHER BAD WEATHER
'y 5 - A ] G
TATAL a4 235 326 65 69 99
RADAR CNLY 26 57 88 5 9 13
3ZACON ONLY 1 5 9 2 2 3
DYSCPETE ) 0 1 1 1 2z
NON PISCRETE 1 H 8 1 .1 1
NOOE ¢ 1 3 5 ] z 3
RADAR REINFORCED BEACON 57 163 229 58 58 83
OYSCRETE 36 35 %8 %9 49 65
NON DISCRETE 21 137 181 9 9 17
T WODE ¢ EL ] 73 115 46 %6 59
£ISS=LINKED 43 56
UYUSED TARGEZT REPORTS 53 57 b1 104 104 105
RADAR

REACCN




SYSTEN LQAD VALUES
FOR

NEW YNO9K EWR

19846
AASS 3070 WNEATHER B3AD WEATHER
A 8 ¢ A 8 R
TATAL 116429 230,42 362457 122.57 105.77 136.936
RADAR ONLY 23,69 49.55 75452 3,986 6426 9,46
BEACCM CNLY 3.0 Q.70 0,00 0.990 J.00 0.33
NDISCRETE L0 0.30 0,09 0,0¢ 2.00 DEEV)
NAN OISCRETE 0,00 0«30 (.00 .20 0.00 .30
MODE £ 0.09 0,30 0.09 2,090 0.00 vedd
RADSR PEINFORCEC RSACON 92469 189,27 287,05 39.51 39,51 127.50
DISCRETE 65,49 55449 78.01 37.32 37,32 103.26
NON CISCRET: 27.2) 124.38 209.C4 12,18 12.18 24,24
MNDE ¢ 65.49 107.04 160483 87.32 37.32 99.99
ADJUSTED GOID WEATHER 3AD WEATHER
A B [+ A B <
T0TAL 168428 294,48  42).08 199,55 207,55  241.32
RADAR NONLY 764929 13520 | 134.00 1205.00 109,00 114400
REACON CNLY 7.00 15.39 23.00 3.3 7.00 10.00
NISCPETE 209 4.00 6400 3,20 6.00 8.00
NON DISCPETS 5409 11,09 17.0) 0.22 1.09 2,90
»CCE C 4.09 9.3C 13.09 3.22 5.00 3.00
RADAR QEINFQORCED RPSACON 85,28 174.48 264428 31.58 91.55 117.30
OISCRETE 6Ce29 60.25 71.77 8C.3¢ 80.34 35.090
NCN DISCRETZ 25,02 1164.%3 192,232 11,21 11623 2.30
MOOE C 60425 38.48 147.97 8l.34 80434 91.99
ASSOCTATED TEACKS GOJ0 WEATHER BAD WEATHER
A 3 ¢ A B o
TATAL 28 36
ANAR ONLY 2 2
BEACON INLY 2 2
DISCPETE 2 2 e
WON DISCRETE B) 1]
MNDE ¢ 1 1 o
RADAR FEINFUOCED REACIN 24 32
DISCRETE 21 28
NTIN DISCPETE 3 4
MODE C 23 i 31 o
UNASSOCIATED TRACKS 607D WEATHER BAD WEATHER
[ 8 [4 A [ [
TOTAL 88 211 334 5% 68 131
RADAR ONLY 29 55 8% 5 8 13
REACON ONLY 2 6 9 1 B
TTISCRETE I 1 ] 1 1 2
NON DISCPETE 1 5 8 3 0 R
MO0F € 2 3 5 2 2 3
RADA® QEINFQRCED REACON 61 150 240 59 59 S
OISCRETE EL 39 51 52 52 67
NCN DISCRETE 22 111 189 7 1 18
Maot € 37 75 12% 49 49 61
CROSS=LIKKED 45 59 o
UNUSED TARGET REPQRTS 54 £8 61 13¢ 104 125
LI L) 50 50 199 100 100
BEACON o 8 11 4 45
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SYSTEY LJAD VALUES

FOR

NEW YJRK EWR

1985
2aS°c 5390 wiATHZC® 3AD JEATHIR
A 3 ¢ I Y :
TITAL o 122.23 245429 270427 135,76 109,58 137,25
RADAP ONLY 22.76 47,20 71.65 2,73 5.62 .49
REACON "NLY 0.03 0.20 2.0) 0.20 2.00 2.33
DISCRETE a0 0.)0 0.00 0.29 0406 5.3
NON DISCRETE 3.00 0.30 0,00 2.09 0.93 2,09
_MenE g.C0 0.36 C.00 3.0 J.Tu .02
"RADAR FEINFORCED REACON 97.53 198,239 298.65 133.94 103,94 133.7%
_ _DISCRETE 75408 70408 B1.66 33,44 93,44 105,61
NON DISCRET= 27.45 128.91 217.¢9 10.39 10.50 25,16
MCOF ¢ 70.08  116.92 175.42 93,44 $3.44 184,13
AnJuSTED G010 WEATHER o 3AD WEATHER
ToTrTT A 3 c T N {
TnTay 173.73 301,26 429,75 292,53 211,63 163,31
QADAR ONLY 76.03 133,00 131.C0 104,29 109.69 113.30
AEACTN DNLY 8,93 16430 26,03 4.93 7,90 10.350
STSCOFETF 2.090 4,30 7.02 3,00 6400 3,39
NON CISCRETS 6.0 12,32 17.00 1,20 103 2.3
T T 5,92 9.30 164.C0 3,39 6,239 5,30
RANAR IFINFNRCED REACON 89,73 182,24 2764475 35.63 95.62 120,31
T nrsCRETE 64,43 £4.48 75.11 85,37 85,37 37.16
_ NON DISCRETES €.25  117.17 _ 199.&4 Q.06 .06 23,159
waDE b4e48  137.55 161.38 35,97 ac,.37 35.20
TASSECTATEDN TRACKS G000 4EATHER T80 WEATHER
. A 8 c L8 :
TTaval T T T T 29 T T 3.
RADAR ANLY 1 2
RCACON ONLY 2 3
DYSCRETE 2 3 )
T ORAN MFYSCPETE 3 T 0 T
“90E C 1 . 1 -
RADAR OFETNFORCFD BEACIN F) - A o o
DISCRETE 23 30
“NPN DISCRETE 3 E
“1pE ¢ 25 e 33 ~
UNASSPNCTATFO TRACKS G00D WEATHER BAD wEATHER
Tt o X L] o T [ [: c
T3TAL 91 216 31647 59 72 12
RADAR FNLY 36 % 83 5 3 2
9EACON ONLY 2 6 15 1 1 2
T BISCRETE T 1 1 1 YT | S i
NN DISCRETE 1 5 9 c 1
T wAfE T ? % e o R 3
SANAR REINFIRCED BFACON £3 155 249 53 63 37
- RTSCRETE 41 Wl 52 56 56 57
NN DISCRETE 22 115 197 1 2
T ovrpE € 39 83 136 7 T ey 53 7 53
220SS~-L [AKED 49 D
UNYSED TERGET RECORTS 54 58 82 134 _bos 135
- TaDAR %0 59 50 1) 10¢C 18)
aFACON 3 8 12 4 4 5
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SYSTEM LDAD VALUES

Foe
NEW YOARK_ZWR
1088
3ASE 603D WEATHER BAD WEATHER
_ A 8 [ A 8 Jod
TOTAL 1264419 253437 376,95 111.69 114417 141.80
RADAR ONLY 29.77 92,54 64,31 2.50 4.98 T.45
BIACON OMLY 0402 0.30 0.G0 ‘0,00 0.CO 0.00
DISCRETF 040) 0430 0,00 0,99 0400 0,20
MAN DISCRETE 0400 €.30 2.00 REYEE) 400 GedD
“O0E C 0,03 0.3) 2.2 9.39 0.00 0.00
RADAP REINFARCED PEACON 133,43 208,)3 312,64 109,19 109.19 134.3%
DISCRETE 76419 76.10 85,82 121467 101.47 101,47
NON CISCPETE 27.32  131.33 226482 7.72 7.72 32.87
MOCE € 76,10  126.83 189,87 101,47 101647 101447
ADJUSTED 3070 WEATHER BAD WEATHER
A ) C A B 3
TOTAL 177.15 307.39 436,63 208,46 215.46  247.643
RADAP ONLY 74402 99,30 124.C) 104,99 108400 113,00
9EACON ONLY 8.CJ 17.3) 25,93 4,90 7430 11.00
DISCRETE 2.00 5439 7.00 3,00 6400 9.0
MON DISCRETE 6,03 12,30 18433 1,22 1.9¢ 2.0
MODE C .09 10.99 15,C9 1,30 6400 9.20
RADAR QREIMFORCED BEACON 95.15 191.39  287.63 198,46 100446 123462
DISCRFTE 70.02 70.32 78,95 93,35 93435 93.35
NON QISCPETE 25414 121.38  208.63 _T.12 7,10 30,24
MNDE C 73492 116468 176,68 91,35 93.35 93.35
ASSOCTIATED TRACKS G03D WEATHER 8AD WEATHER
R 4 8 ¢ A B [
TATAL 39 %0
RANAR ONLY 1 2
SEACON ONLY 2 3
DISCFRETE 2 3
NN DISCRETS 9 []
MODE € 1 1
"PADAR REINFORCED BEACON 27 3%
DISCPETE 25 32
NON CISCRETE 2 F
MOOE € 27 36
UNASSOCIATED TRACKS 600D WEATHER BAD WEATHER
[ [} [4 A 8
TATAL 96 229 347 71 73 101
RADA® ONLY 24 $) 76 5 7 11
SEACNN ONLY 2 6 10 1 1 2
DISCRETE 1 1 1 1 1 1
NON DISCRETE 1 5 9 k) 0 1
#ODE ¢ 3 Y 7 3 3 3
RADAR QEINFNRCED BEACIN 63 164 26) 5% 6% 88
DISCRETE 45 45 56 69 60 60
NON DISCRETE 23 119 207 5 5 28
“MCDE C 43 90 148 ST 57 57
CROSS=LINKED 53 65
UNUSED T2RGET REPARTS €4 58 63 104 104 105
“OLOAP 59 53 50 130 100 100
BEAFDN 4 8 13 3 “ $
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SYSTEM _LJAD VALUES

FOR
NEW YIRK EWR
1990
1 SE 3700 JEATHER BAD WEATHER
~ A B ¢ A 8 ¢
JTal 128406 255,59 383.11 116.82 118.92 144.54
\DAR ONLY 19.52 39,51 59.49 2,17 4,28 6439
TACON ONLY Veud “eJ9 0.02 0.32 0.J0 0.90
DISCRETE Y00 Q90 0200 Q.0 0,90 0.00
NON DISCRETE .03 Vedd 0.09 .20 0.00 0.30
*I0E C 0.G3 C.30 0.C0 0.00 2.00 2.092
\DAR OGEINFORCED BEACON 108.54 216.98 323.61 114.64 114464 138.16
DISCRETE 42,51 82,51 89.57 110.01 110,01 110.01
NAN DISCRETE 26,03 133,57 234405 4eb63 4.63 28415
MIDE C 82,51 137.36 204463 110.01 110,01 110,31
YJUSTED 5030 WEATHER 340 WEATHER
A 8 [ A ] ¢
1TAL 181,86 312.79 443.73 213447 220,47 25%.11
1DAR FNLY 73.00 97430 120490 104.20 108.9C 112.00
TACON ONLY .03 17.09 26.02 LX) 7.00 11.090
CISCRETF 3.09 5.00 7.00 3.00 6.00 9.v0
__NON _DISCRETE 6.63 12,30 19,09 1.92 1,90 2,00
mADE C 5,09 11.39 16403 3,30 6400 9,00
$DAR JEINFOPCED BEACON 99.86 198.79 297.73 135.47 105.47 127.11
PISCRETE ?5.91 7597 82.40 131.21 101.21 101.21
NON CISCRETE 23.9% 122,88 215432 4.25 4,26 25.990
MogE C 75.91 126.1¢ 188426 101.21 101.21 101.21
TSACTATED TRACYS GOID WEATHER 8AD WEATHER
A 8 c A 2 [
ITAL 31 41
A0AP CNLY 1 2
S4CON ONLY 2 3
DISCRETST 2 3
NON TISCPETE 3 0
MODE C 1 2
<ADAW OETINFIRCED FEACIN 28 36
NISCPETE 27 38
NPN DISCRETE 1 1
MODE C 29 39
NASSNCIATED TRACKS G000 WEATHER BAD WEATHER
- [} 3 [ A 8 ¢
TaL 97 224 3151 p&] 77 103
ADAP DNLY 23 47 71 5 7 10
EACDON ONLY 2 6 11 1 1 2
BISCFETE 1 1 2 1 1 1
NCN DISCRETE 1 5 9 0 Q 1
NODE C 2 3 7 2 2 2
ADAR REINFOFCED RFACCN 72 171 269 69 69 91
NISCRETE %9 49 55 66 66 66
NON DISCRETS® 23 122 214 3 3 25
*00E € 4“7 97 159 52 62 [H
105S=LINKER 50 67
NUSED TARGET QEPQPTS 54 K] 63 125 10¢ 138
RAD 4P 53 X 50 109 100 100
PFACON 4 9 13 5 H )




SYSTEM LOAD VALUES

FOR
NEW YORK HPN

1977

aaSE

5030 JEATHEK
a c

BAD WEATHER
8 c

TTITAL
2ADAR INLY

200477 325476
5586 86.07

84.60 114.25
8,75 13.39

SEACON ONLY
OISCRETE

0.30 04062
0.20 0.00

0.90 0.09
0.00 V.00

NON DISCRETE
MIDE C

0430 Ce0Q0
0.00 0.C0

J3.00 0.09
0.90 099

RADAR REINFORCED REACON
DISCRETE

144.9] 219.67
44,91 56.41

75.85 109.86
59.88 79.43

NON CISCRETE
MOCE C

130430 163.26
L% 95.71

15.97 21448
59.88 Jl.48

ADJUSTED

GOJD WEATHER

840 WEATHER

TATAL

8 C A
2%4,.32 361.10 177.78

B c
185.78 217.89

TRADAP CRLY
BEACON ONLY

109.36 141.09 105.90
12,99 18.00 3.3¢

111.C0 117.00
5.00 8.00

DISCRETE
NON CISCRETE

3,00 500 2.30
9.00 13.90 1.9

4.00 6.30
1.00 2.50

vohe T
RADA® PEINFORCED REACON

5.J0 8.090 2,939
133,32 202.10 69.78

4.00 6.00
69.78 92.80

DYSCRETE
NON DISCPETE

41432 51.99 $5.99
92,00 150,20 14.69

55.09 73.395
164.69 19.75%

MODE C

59,29 88.06 5529

55.09 65.76

ASSOUTATED TRACKS

GJJD VEATHER

WEATHER

TTOTAT
RADAR ONLY

1

-

9z ACCN ONLY
OISCRETE

NON DIXCRETE
“0DE C

¥ANAR RETINFORCFD PFALON
DISCRETE

)

—NON DISCRETE
MODE ¢

qrna~m<:cxwo~r-¢7a

O MNE OO Qe pehs Nip

UNASSPrCTATED TRACKS

GOOD WEATHER

WEATHER

TATAL

) C
191 296

8
73

RADAR ONLY
SEACON ONLY

61 94

11
2

OTSCWETE
NON DISCRETE

1
1

VIDE T
RADAR REINFORCED REACON

H
60

OISCRETE
NCN DISCRFTE

4“7
13

M30e C
CROSS~-LINKED

46
(-1']

UNUSED TARGET REPORTS

PADAR
®EACON




SYSTEM LDAD VALUES

FJR
NEW YORK HON
1983 —
3457 6030 WIATHER 34D WEATHER
A ) c A B .
“ToTaL 106.C7 218,49 337,92 94,27 98,64 122426
RADAR ONLY 26485 56451 86,39 4,90 8.26 12.53
REACCN ONLY 0.00 3.)0 0.00 0.00 Ueiiw 3.9
DISCRETE n.00 0.29 0,00 0,39 0.00 0+900
NON DISCRET: 0403 3.3C "F) 0.00 0.o0 2400
nane ¢ 3.0 0.320 0.09 0.00 0.00 0.00
“RADAR REINFOPCED REACON 79.22 161.88 246,53 90.38 90.38 1C9.72
OISCPETE 5ho 48 56.48 56,48 75.31 75.31 65.48
NON DISCRETE 2274 135.39 188,05 15.%6 15,06 24426
Mnpe ¢ 56,48 78,30 117,02 75.31 75.31 75431
ANJUSTED G090 WEATHER 340 WEATHER
Y ] [ Y 8 o
TOTAL 157.89  272.93 387.97 191.15 200415 225.94
“WADAR ONLY 79.00 111,30 143.CO 105.00 111,00 116.0
BEACNN ONLY 6.00 13,39 20.09 3.33 6400 9,00
DISCRETF 2.C0 3,00 5.69 2.00 5.00 7.00
NON DISCRETE 4.0 10.30 15,00 1.0 1.00 2.930
FODE € ~— 3.07  5.30 9.C0 2.00 4,00 8¢30
PADAR QEINFNRCEL BEACON 72.89 148,93 224,97 B3.15 83,15 1€0.9¢
DiSCFETE 51,97 51.97 51.97 59,29 69.29 78.64
MON DISCRETE 20,92 96,96 173,00 13.86 13.8% 22.30
MADE C 5197 72,04 137,65 99,29 69.29 59.29
ASSCCTATED TRALKS GO0D WEATHER 40 WEATHER
A 8 c A 8 c
TOTAL 12 14
RANAR ONLY 1 1
“BEACON ONLY 1 1
CISCRETE 1 1
NN OTSCRETE A G
MODE € 0 0
TADAR REJNFMECED BEacON 10 12
DISCPETE 8 10
NN OISCRETE 2 2
mODE C 8 11
UNASSOCIATED TRACKS G0JD WEATHER 340 WEATHER -
2 ] T A 8 ¢
TOTAL 9% 296 319 31 85 1408
WADAR DMLY 29 62 95 7 11 16
BEACON ONLY 2 s 9 3 3 3
“DTSTFETE 1 T T H z F
NON DISCRETS 1 4 (] 1 1 1
WODE T z 3 ki E} k] 3
RADA® REIMFORCED REACAN 63 139 2158 71 71 39
" OISCRETE %% LYY Y 59 59 69
NON DISCRETE 19 95 171 12 12 20
“ODE ¢ 'Y} 64 130 58 5a 58
CRASS-LINKEC 57 73 o
UNUSED TABRGET REPQRTS 53 5% 60 194 104 136
Ta0AP

PEACCN




SYSTEM LJAD VALUES

ey

:QR
NEW YIRK HPON
1982
AASE GODD <z A&THER BAD WEATHER
A a c A B ¢
TATAL 112,32 228,26 344,29 69457 103.56 127,33
RAQAR ONLY 26,00 53,31 81,62 3.87 7.87 11.86
BEACCN ONLY FIE) 0,20 0.60 0.90 0.09 2.00
DYSCRETE 0.02 0.10 0.00 0.90 8.03 0.60
NON GISCRETE 0.Cc0 3.3y 0.00 3.32 9400 0.00
“ODE ¢ 0,02 0439 0.00 0.00 0.00 0.99
“RADAF PEINEORCED GEACON Bbe32 174,46 262,59 35.69 95.69 115.47
DISCRETE 6lebl 61,41 61e61 81.88 31,38 89.45%
NON DISCPETE 24491  113.04 221.17 13.81 13,81 25,02
MODE € 61,61 88480  132.67 81.38 81,88 81.88
ADJUSTED 6030 WEATHER BAD WEATHER
A D T A B ¢
TOTAL 164,42 283,50  401.58 196406 205,04  231.23
Ty 78,69 109.00 139,00 165.00 111.00 116.90
BEACON ONLY 7.00 14.90 21.60 31,30 6.00 9.39
BISCPETE 2.00 3,00 5.C0 31,00 .60 7.90
NON DISCRETE 5.02 11.90 16,09 0422 1.09 2.20
¥GOE ¢ %.C2 7.30 11.G0 2.00 .00 7.00
RADAR REINFNRCED BEACAN 79.42 160450 241.58 88434 88,04 106.23
DISCRETE 56450 £6.50 56450 75.33 75.33 82,30
NON DISCRETE 22,92 124,93 185.08 12.71 12.71 23,93
MODE C 56459 8l.79 122.05 75.33 75,33 75.33
TKSSNCYITED YRACPS —  BJ0D WEATHER SAD WEATHER
A ] c A B c
TIOTAL 11 15
RADAR ONLY 1 1
SEACON ONLY 1 1
DISCRETE 1 1
NON DISCRETE F] 0
MODE ¢ 3 1
1) ] 13
DISCRETE 8 11
NDON DISCRETE 1 2
PODE C 9 12
UNASSOCIZTED TRACKS 500D WEATHER BAD WEATHER
1 ] T T ) C
TOTAL 100 217 332 "5 89 112
NCY 29 50 91 T 11 15
BEACON ONLY 2 6 9 3 3 .
UTSCKETe T Y ¥ Z H 3
NON DISCRETE 1 5 8 1 1 1
—¥OUE T Z 3 ) 2 2 2
RADAR REINFOPCEDN REACON 73 151 232 75 75 93
DISTWETE %3 (Y] %8 b 64 T
NON DISCRETE 22 103 184 11 11 22
WOTE T [} 3 113 63 63 63
CROSS=LINKED 58 74 o
UNUSED TAPGST PEPORTS 53 57 61 136 136 10%
WEDA¥ 53 50 z 100 13< 103
SEACCN 3 ? 11 ) 4 5
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SYSTEM LOAD VALUES

€AR
KE4 YGRK HPN
198¢
BASE 5070 WCATHER 9AD WEATHEFR
A 3 4 A B ¢
TATAL 118.¢5 236.80 355.35 103,156 136479 131445
RADAP ONLY 25,65 52419 78,53 3466 7.29 10.92
BEACCN ONLY 0.90 0.0 0.00 0.00 0.0 0,00
OISCRETE JeG) 0.00 V.00 0.30 0,03 2.00
NON DISCRETE 0. 00 2.0 ¢.00 0.0 9,00 0.00
#ODE € 0.00 9.90 0.90 0.00 0.90 0.02
TRADAR REINFORCED SEACON 92,53  184.T0 276,82 — 99.51 99.51 120.53
DISCRETE 6549 6549 65449 87.32 37,32 87.32
NAN DISCRETE 27.19 119.21 211,33 12.18 12,18 33,21
MODE € 65.49 97.72 145.M 87.32 87.32 87.32
ADJYSTED 639D WEATHER BAD WEATHER
i ) 3 3 B €
TOTAL 170,19 291,93 612.67 199,55 208.55 235,89
“RADA® ONLY 78.00 197.00 136.60 105,00 110.08 115.00
SEACON ONLY 7.€2 15.30 22.03 3.30 7.00 10.00
TISCRETE Z.09 4,00 5,00 3.90 5.00 7.00
NON DISCRETE 5.9) 11.20 17.00 0.33 2,20 3.30
MCDE C 4.C0 €439 12.C3 390 5400 7.30
PADAR REINFOPCED PEACON 85.19 169.93 254.67 91.5% 91.55  110.89
OTSCRETE €3.25 50.29 60,25 80,34 83.34¢  80.34
NON DISCRETE 26493 109.48  194.42 11.21 11,21 30,56
WOOE C 60,25 89.99 134.05 8J.34 80.34 80.364
TASSOCYATET TRACKS  GOJD WEATHER BAD WEATHER
A 8 c A 8 ¢
TOTAL 12 16
RADAR ONLY 1 1
REACON ONLY 1 1
DISCRETE 1 1
NON DYSCRETE 0 0
“NDE € F) 1
m 10 14
DISCRETE 9 12
NN OISCRETE 1 2
MODE € 190 13
UNASSOCIATED TRACKS 5000 WEATHER BAD WEATHER
T ) T L) B T
TOTAL 106 228 343 86 89 115
RADIX NNTY 23 58 29 7 10 15
BEACON ONLY 3 7 10 2 2 3
—DISCPETE 3 7 H 3 T H
NON DISCRETE 1 5 8 0 0 1
OUE T Y 5 ) 1 H H
RADAP CEINFORCED YEACON 75 169 244 17 17 97
DISCRETY 51 - 51 BE}! 68 68 68
NON DISCRETE 24 139 193 9 9 29
FRDE € 33 89 124 67 67 [X4
CROSS=-LINKED 60 78
UNUSED TARGET REPORTS 54 57 61 124 104 108
RADAR 59 39 50 100 10¢ 109
BEACHN [ 7 11 4 4 5
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SYSTEY LOAD VALUES

FOR
MEW YIRK 4PN )
1986 -
]ass GOJID WEATHER RAD WEATHER
o A &) c A B oz
TITAL 123.1% 243,53 363.92 107,31 110457 136400
RADAP ONLY 26493 49,81 74469 3.37 6460 3,34
BEACON OMLY .03 0.70 0.00 a.00 3,30 3,30
NISCRETE 2.90 G20 0.82 3.33 0429 3090
NON CISCPETE 0.09 0.29 0.69 0.00 0.00 JJdv
PODE ¢ N.02 3,90 0.00 .30 090 3.9
RADAR RETNFORCEL REACON 98,22 193,72 289,22 103,94 103,94 126,32
NISCRPETE 70.08 70438 70.08 93,44 93,44 33,44
NON DISCRETE 28,13 123,54 219.1% 10.50 10.50 30,494
“00E ¢ 70.08 108,04 160475 93,44 33.44 33,44
AN JUSTED 5000 WEATHER BAD WEATHEX
A g [ A @ p
TITAL 175.36 300,22 422,08 2064.63 212,63 238,23
RANAR ONLY 76.C9 106433 133.C9 135.00 110.3¢C ile.99
SEACON OMLY 8402 16,00 23.00 4,00 7.00 13429
NISCFETF 2.C9 4,00 6430 3.32 5430 3,350
NPN DISCRETE 6,00 12.90 17,06 1.0 2,00 2.9
“A0F € 4e00 9.J0 13.09 3,00 5.30 7.30
RADAR REINFANRCED REACIN 99.36 178,22 266408 35,53 95453  116.39
DISCYEY? 64, GR 64 .48 64448 95,97 85.97 88,97
NON CISCRFTE .88 113.74 201.61 9,55 9.5¢6 29,41
WEDE - 64448 99.40 147.89 15,37 85,37 89,37
TESSOCTATEN TFACKS GOOD WEATHER 340 WEATHER
A 3 ¢ A 8 -
“TETAC 13 16
RADAR ONLY 1 1 -
AEACNN CNLY 1 1
DISCEFETE 1 1 L
NN DISCRETE ) ¢
¥IDE € b 1 o
WADA® UEINFORCEN BEACON 11 14
DISCRETE 10 12 o
NON DISCRETS 1 1
MODE C 11 14
UNRSSOCIATFD TRPACKS GOOD WEATHER BAD WEAT™ 4ER
) 5 T A BT 7T
TATAL 119 231 351 92 9s 1y
RAGAR CNLY 29 57 85 7 10 14
REACON ONLY 3 ? 11 3 3 4
DYSTRETF H 2 H 3 AT TN
NN DISCRETS 1 5 9 9 0 1
Ot € 3 % [ 3 3" 3
RADAR REINFNPCED REACTN 79 167 255 32 82 Rer'EN
BTSCPETE LD 54 54 73 73 73
NN DISCRETS 25 113 201 3 9 27
widt € 53 88 137 72 72 bl
CRNASS=~L INKED 63 82 )
UNUSED TAPGET QEPQRTS 54 58 62 104 106 105
LAY Y] L) EE) 50 133 icC 109
°C ACON 4 8 12 4 “ 5
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SYSTEX LCAD VALUES

:gQ
NEW YOIRW 4ON
T 19889
EYEE 503D 4EATHER BAD WEATHER
L A 3 [ 4 8 c
TOTAL 128,12 250,99 372,01 112,23 115405 137010
CRADAR ONLY 22,96 45.15 67,35 3,43 5.86 8.69
AEACON ONLY G.C0 0.30 0.00 0.09 0.00 0.0
DISCRETE %09 0.20 0,00 0,90 0.90 9499
NON DISCRETSE 0.C0 0.00 6.0d 2.0 0.00 0.0
N MO00E ¢ 0.09 0.0 0409 0,39 0,90 209
RADAP REINFORCED AEACAN 105.18 204,35 304, 71 109.19 109,19 128,42
_ _PMISCRETE 16,10 16,10 76410 101,67 101.47  101.47
NCN CISCPETZ 29,07 128.8% 228,61 1.72 7.72 26,94
“QDE ¢ 76413 118,15 176,414 101,67 101,47 101467
_ADJUSTED 300D WEATHER 340 WEATHER

TATAL

A 8 c
180.76 306455 431434

A 8 o
239.46 216446 241.14

TYaDs% ONLY

76.069 132.33 127409

105.30 199.90 113.00

BEACIN MLY 8.00 16,30 24,00 4499 Te0d 19.00
; STSCRETE 2.90 .00 5400 3.00 5.00 8.9
NTN D[SCRETS 6.2 12.3) 18,93 1.39 2.00 2039
TTURLF T Seud 15.30 16,00 3.29 5.00 8.09
RADA® SZINFOPCED BEACNON 96,76 188,55 289,34 19).46 1G0.46 118414
T DYSCRETE 70.02 70.32 70.02 93,35 93,35 93,35
MON DISEOETE 26475 118454 219,32 7.13 7.19 24,179
“rgE 73.62 109,25 162.G4% 93,35 93.35 93.35
TASSNCTETEDTYWACKS GOOD WEATHER BAD WEATHER
A B : A 8 c
TTorat T 14 17
RADAR NLY 1 1
JEALIN CNLY 1 1
NISCRETE 1 1
T TURANTTISCRETE 0 C
wang ¢ ] 1
TRANAF ITINFIRCED BEACON 12 15
DISCRETE 11 14
NEN CISCRETE 1 1
*108 ¢ 11 15
UNASSCCIATED TRACKS G0DD WEATHER BAD WEATHER
T .3 B T A L] o
TITAL 114 236 358 94 97 120
TEADAR CNLY 26 52 79 [) 9 13
TEACON ONLY 3 7 11 3 3 &
T UTTDTSTREYE z K 2 —3 D 3
NON DISCRETE 1 5 9 ] 0 1
R s 2] J o k] ¥ k4 3 3 3
2ANA° PEINFORCED PEACON 8% 177 258 8% LE 103
NTSCRE 2 59 LE] 59 79 79 79
NAN DISCRETE 26 118 209 3 6 24
TTTTTERpE € LE] 98 151 78 78 79
€295S=-LINKED 66 86
UNUSED TARGET REOCRTS 54 58 62 104 194 105
PADAF 53 50 50 109 100 109
9FACON 4 8 12 4 4 5
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SYSTE™ LOAD VALUES

DR
NEW YIRK WPN
1990
RASZ GOOD WEATHER RAD WEATHER
- A 8 ¢ A 8 ¢
TATAL 132.75 256,30 379,24 117.33 . 119.71 14Gel2
PADAR ONLY 21.70 42,11 62452 2.56 5.36 7.47
BEACON ONLY 0.c0 0.20 C.0) 0,30 0.00 0,00
DISCPETYE 2,09 0,20 2,09 2.39 0.09 0.00
NAN DISCRETE 0.00 0.0 .03 0.20 0.20 0.3)
MODE € 3.09 0,20 0.0 2.90 0.00 0.03
RADAR QEINFOFCED REACIAN 111,06 213,89 16.71 114.64 114,64 132.65
NISCRETF 82.51 82.51 82,51 110.31 110,01 11091
NON DISCRETE 20,55 131,38 234,20 .63 . 4463 22.64
MODE ¢ 82,51 129,56  191.66 113,91 110.01 110.01
ADJUSTED 5000 WEATHER AaD WEATHER
A [ C A [ [+
TLTAL 186,18 312,78 439,37 213.47 220.47  243.34
RADAR ONLY 75.09 99,30 123.30 106.90 108,39 112,30
BEACON ONLY 9,09 17,99 25.060 6,00 7.00 11.00
DISCPETE 2.0 “«.33 6.00 3.39 5.00 8.0
NON . VETE 7.0 13,30 19.¢9 1.99 2.00 3.0
- w00E ¢ ~ 5.00 16.39 15.00 3.J0 6.00 8.00
RADAP QEINFORCEN BEACTN 192,18  i96.78 291,37 10%.47 135.47 122406
DISTRETE ¥5.91 T5.91 T5.91 101.21 191.21 101,21
NNN DISCRETE 26427 120,87  215.47 6,26 6,25 20,83
MODE € 75.91 119,29 176.33 101,21 101.21 101.21
ASSOCYATEL TRATKS 3090 WEATHER BAD WEATHER
A 3 C A 8 ¢
YATAL 17 18
RADAR ONLY 1 1
BEACCON OFLY 1 1
NTISCFETE 1 1
NON DISCWETE -} G
“ODE € b 1
WANAW WETRFORTCC BEALEN 1T 16
DISCPETE 11 15
NON DISCRETE ] 1
»ODE © 12 17
UNASSOCTATED TRACKS GOOD WEATHER BAD WEATHER
[y L T A ] z
ToTaAL 119 263 365 98 lvl 122
Ty F ] LL] 74 6 9 12
REACON ONLY 3 L4 11 1 2 4
TISUVETYE Z Z H 3 3 3
NON CISCOETE 1 S 9 k) 0 1
FODE € ] L3 3 3 3 3
RADAR QEINFOPCEDN SEACIN 91 136 280 89 89 106
BYSCOETY? 63 65 65 ) 86 86
NON DISCPETE 26 121 215 3 3 29
¥OTE ¢ 5% 107 1€% (X3 B4 84
CROSS-LINKED 67 8g
UNUSED TARCET PEPORTS 54 59 63 105 105 105
LY YL LE) 5% 50 190 10C 109
PEACCON 4 9 13 5 5 5
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SYSTEM LJ40 VALUES

£
NEW YIRK [sP
1977
aASe 5000 WEATHEP 3AD WEATHER
- A 3 c A e c_
TATAL 123,46 252459 181,92 83.49 85.93 117.33
RANAP ONLY 35,61 74,39 113.87 4,84 10.08 15.32
SEACON ONLY 0.99 0,30 0.00 0.00 0.00 0.60
NISCRETE 9429 0.20 Ce02 2.3 0.00 2.99
NON QISCRETE 3.0 0.30 0+09 0.9 0.G0 FITE)
al] ye N 0.33 0409 3.30 0.00 000
RADAR REINFOPCED BEACON 87.55 177.89 268,C5 75.85 75.85 192.91
DISCRETE 44,91 46491 52.08 59,88 £9.88 77.67
NON DISCRETS 42.69 132.89 215.57 15,97 15.97 24,34
vCOE C 44,491 72,37 104425 53,38 59,88 68.49
ADJUSTED GNND WEATHE® 340 WEATHER
A 3 A 8 [4
TITAL 175455  336.58 437.60 178,78 186,78 225.85
R&DEF ONLY 98,09 129.30 170.30 126,923 112.G0 119.00
3EACOY ONLY Teud 14402 2160 3,00 5,00 8,00
NISCPETE 2.00 3,00 4eCd 2.90 4.00 600
NCN DISCPETS 5.09 11.90 17.63 1.30 1.9v 2.90
“ORNE ¢ 3.09 5.00 8400 2.20 4.C0 5.00
RADAR OEINFORCED BEACON 82.55 163,58 2664€) 59,78 69.78 93.85
T TDISCRETE 41,32 41,32 47.92 55,39 55,09 TL.46
NON DISCRETF 39,23 122.26 198,69 14469 14.69 22,39
vOCt ¢ 41,32 6447 95491 55,09 55,09 63,61
ASSNCIATENTTFATKS 3030 WEATHER A0 WEATHER
A 3 o A 8 c
ThTal 13 12
SADAR INLY 1 1
ATACON PRLY 1 1
DISCRETS 1 1
T TTNDN DYSCRETE ] ]
MADE € d ¢
TRADARTREINFURCED BEACON 5 10
DISCRETE 5 8
NO% DISCRETE H] 2
mONE C 14 9
UNASSOCTATED TRACKS 6030 WEATHER BAD WEATHER
X B o 1 [ o
TOTAL 113 242 373 69 T4 13%
“RADAR ONLY 38 81 124 7 12 18
9EACON ONLY 3 6 10 2 2 3
“OTSTYETE I 1 1 1 Y 2
MON CISCPETE 2 5 9 1 b 1
LLu ) 3 of Ed 3 1 L ? 3
PANAR PEINFOPCED REACON 72 155 239 69 60 83
TYSCRETE 35 L) CY] % (Y] 63
NON NISCPETE 17 129 197 13 13 20
- vArE ¢ 74 57 89 %5 [Y3 54
CROSS=-LINKED 39 51
UNUSEN TARGEY QEOCRTS S4 57 61 103 103 104
LIV I P L) 50 103 100 133
AEACON 4 ? 11 3 3 4




SYSTSE™ LOAD VALUES

FaR
NEW YJIRK [50
1989
BASE GNJID WIATHER SAD WEATHER
A A ¢ A 8 c__
TATAL 139,63 276,23 412,84 95.15 99,93 126443
RADAP DONLY 38,03 7554 113.65 4s78 9,56 14,33
REACCN ONLY 0.02 N.J0 0«00 0.30 0.00 0.00
DISCRETF 1.0 0.J0 0.C0 0,00 9.C0 0.00
NNM DISCRETE 0.C2 0,00 009 0,30 Us00 0.00
“ODE C 3.02 0.20 G.00 N.00 0.00 0.00
RADAP REINFOPCEL REACON 121.59 220439 299419 92.38 90.38 112,09
DISCRETE 54,48 5he48 5648 75.31 75431 84.50
NON DISCRETS 45,11 143.91 242.71 15.36 15.06 27.59
“NDE C 56,48 88,53 131.55 75.31 75431 75.31
ADJUSTED GOOD WEATHER 3AD WEATHER
[ 8 4 A 8 o
TATAL 192,47 331,36 470426 192,15 201415 230412
RADAR QOMLY 91,00 131.00 171.09 106423 112.00 118,00
ATACNN ONLY 8,00 16433 24+C3 3.90 6400 9,09
OISCRETF 202 3.39 4.00 2.00 5.00 7.00
MAN DISCPETE [ YR 13,33 29.00 1.32 1.30 2492
MCDE C 4,00 7.0 11.00 2.90 4.00 6,00
RADA? PEINFQRCED 2EACON 93,47 184.36 2715426 83,15 83.15 103.12
DISCRETYE 5197 51,97 51,97 69.29 69,29 T7.74
NON OISCRETR 4l.52 132449 223,29 13.36 13.886 25,38
MODE € 51497 31.44 121,03 $9.29 69.29 69,29
TASSRCTATED TPACYS GJJ0 WEATHER BAD WEATHER
A 8 [+ A P [«
TATEL 12 14
RADAR ONLY 1 1
3€ACON ONLY 1 1
DISCRETE 1 1
NN DYSCRETE 0 Q
#J0F ¢ ] 0
RADAW TEINFQOPCED RETACON 10 12
NISCRETE 8 10
NAN QISCRETE 2 2
MO0E C 8 11
UNASSNCTATEDR TeACKS 500D WEATHER BAD WEATHER
A B T A [ [
TOTAL 128 264 401 31 86 112
RANAD ANLY 41 83 125 7 12 18
REACON MY 3 7 11 3 3 3
DYSCRETE 1 R Y 1 2 F k2
MON QISCPETZ 2 ] 10 1 1 b3
wAOE T H R ¥ 3 3 I
RADAR PEINFORCED BEACIN 84 174 265 71 71 91
BTYSCRETE 44 44 (1) 59 59 638
NOM DISCPETE 49 130 221 12 12 23
Ldols) 20 B (1) T3 113 58 58 58
CRNASS=LINKED 48 b2
UNUSED TARGET REPQRTS 54 58 62 104 104 1C4
RIDAR 53 %59 50 100 10¢C 100
8FACON 4 3 12 4 s 4
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SYSTZ4 LOAD VALUES

FO®
NEW YORK [S®
1982
AaSE G0J0 WEATHER BAD WEATHER
A 3 ¢ A E c_ .
TOYAL 167,75 Ip5,38 425.5) 130,20 104,76 131.89
RADAR ONLY 36,49 71.26 106404 4,61 9.05 13.49
BEACGN OFLY G.00 0.20 ¢.00 0.00 J.0¢8 0.03
DISCPETE () 0,00 C.00 0,30 0.00 6,09
NON DISCRET: 0.C0 0.33 C.CJ 0,33 0.C0 0.29
“30E C 0.09 2,29 0.00 0.00 0.00 V.00
RADAR PEINFNRLED BEACON 113,77 215.12 319.47 95.69 95.69 118.41
DISCRETE 51.41 51,61 51,41 81.88 81.88 88.86
NON DISCRETS 49,35 153,71 258.06 13.81 . 13,61 29.55
MOCE € 61,41 101.7¢% 15075 91.88 81.88 81.88
ADJUSTED 6070 WEATHER 3AD WEATHER
A ) C [ B c
TOTAL 199.91 341.91 484,91 197.94 206,04 235.94
PADAR ONLY 89,00 127,00 165,00 106,20 112.00 118,00
BEACCN ONLY 9.09 17,00 26,00 3,30 6490 9.00
PISCRETE 2.03 3.00 5.00 3,00 5,00 7.00
NON PISCRETE 7.00 14,20 21.00 0.2 1.30 2,30
A0E ¢ % 0D 890 12.0¢ 7.09 4.00 7.00
RADA® REINFIRCED 9EACHN 101.91  197.91 293.91 88,06 88.04 108.94
BDYSCRETE 56,50 56.50 56.50 7533 75433 81.75
NON DISCRETS 45,41 141,41 237,41} 12,71 12.71 27.18
“fDE C 56459 93,60 138,69 75.33 75.33 75.33
RS SUID VEATHER BAD WEATHER
A 8 ¢ A 8 :
TOTAL 1T 1t
RADAR NNLY 1 1
BEACOV ONLY 1 1
DISCRETE 1 1
NN CTSCRETE b) 0
“NDE ¢ ] 1
i ] [y (-] 13
DISCRETE 8 11
NON DISCRETE 1 2
PODE € 9 12
UNASSOCIATED TRACKS GOJ0 WEATHER 3A0 WEATHER
i ] [ A ] T
TOTAL 135 274 413 95 90 117
RADA® ONLY 43 79 11e 7 12 17
BEACON NNLY 3 7 11 3 3 S
T OYSCFETE B! 1 1 H H 3
NN DISCRETE 2 5 10 1 1 1
“ROOE € Fd [3 6 z 3 2
RANAP QEINFORCED BEACIAN 92 183 284 75 7% 96
“DYSCRETE %8 %9 %8 CY) 6% 71
NON PISCRETE 44 14) 216 11 11 25
“MODE C LY 33 130 LY 63 83
CROSS=-LINKED 49 62
UNUSED TARGET REPQORTS 54 59 63 124 104 135
LI T3 53 59 50 103 10¢C 109
REACNN & 9 13 & & b
.
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SYSTEM LOAD VALUES

FOP
NEW _YORK IS®
1984
AASE GOJID W:ATHER BAD WEATHER
[} L) C A 8 C
TaTAL 154,51 295475 ©37.01 103,73 107.84 136412
_RADAR ONLY 35.75 58,52 121.30 433 8.33 _12.34
BEACON ONLY Na0Y 0.0 0.09 0,90 0400 0.90
DISCRETE JeCO 0.30 0.C0O 0.00 0.00 0,00
NN DISCRETE 0.C2 0.0 0.09 0.0 0.00 0.00
MODF C 0.09 0,00 0.C0 0.00 0.00 0.00
RADAR REINMFOPCED SEACON 118.76 227.23 33%.71 99,91 99,51 123.78
DISCRETE 65449 65,489 65449 87.32 87.32 87.32
NON DISCPET: 53.27 161.74 270.22 12.18 12.18 36445
MQCE C 55,49 112.84 166.60 87,32 - 87.32 87.32
ADJUSTED GJ2D WEATHER BAD WEATHER
A B A 8 C
_ToTAL 208.246 352.35 496,85 201.55 209.55 263,87
RADAR ONLY 39,CQ 125,30 161.00 136.00 111.00 117.60
BEACON ONMLY 10.C0 18.0 27.00 4.00 7.C0 10.20
DISCPETF 2400 3.%0 5.00 3.00 5.00 7.00
NON DISCRETE 8.8 15430 22,00 1.00 2.00 3.00
PEDE € 5.00 9430 13.C9 3.30 5.00 7.00
RANAR REINFORCEL REACON 139,26 209435 338485 91.55 91.55 113.87
DYSCRETE 60,25 60.25 0,25 80,34 80.34 80.34
NIN DISCRETE 49,02 168,30 248,60 11.21 11.21 33.54
MODE C 60.25 123,31 153.27 9).34 00.3¢ 80.34
TASSUCTIATED YRACVS 5070 WEATHER BAD WEATHER
A 3 c A 3 o
YIvat 12 16
RADAR ONLY 1 1
AEACON CONLY 1 1
DISCRETE 1 i
NON DTISCRET: ] 0
MO0E C 3 1
TWADAR REINFORCZD BEACTH 10 14
NDISCRETE 9 12
NON OISFRETE 1 2
“0DE C 19 13
UNASSNCIATED TPACKS 5100 WZATHER BAD WEATHER
R A ) C A o
TOTAL 142 284 426 86 90 119
“BaApAR ONLY 39 77 114 7 11 16
BEACON QONLY 4 8 13 2 2 3
T OUSCRERYE T T T ] 2 t- 2 g H 2
NON CISCPETZ 2 -] 11 0 0 1
MONE T 3 H T H 2 2
RANAR REINFOPCED SFACON 99 199 299 17 77 100
BISCPETE 51 51 51 68 68 58
NON DISCRETE 48 148 248 9 9 32
TR gDeE ¢ ; ED) % 143 57 &7 67
CROSE-LINKED 51 67
UNUSED TARGET 9f200T¢ 55 59 63 124 104 105
RADAF S <) 0 130 106 190
REACCN ] 9 13 4 4 5
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SYSTEM LOAD VALUES

FIR
NEW YIRK [So
1986
[pSE 5000 WEATHER BAD WEATHER
A 3 c A B [
TOTAL 159.29 331,89 PO 137.37 111.42 138.65
RADAR ONLY 36422 64481 95.41 3.93 7.7 11.02
REACON ONLY .03 0.0 0.2 0.00 0.00 V.00
NISCRETE .C3 0,30 0.09 0.2 0,00 0.00
NON DISCPETE 0,09 0.0C 0.09 3.30 0.20 0.00
MQDE C 0.0) 0.30 0.09 2,00 0.00 0.00
RADAR PEINFDRCED PEACON 125.07 237,23 269,00 103,94 103.94 127.63
NISCRETE 70.08 70438 70.08 93.44 93,44 93,44
NON DISCRET: £4.99 166495 278,91 10,59 10,50 36,19
MODF € 70.98 125.56 184,89 93.44 - 93,44 93,44
ADJUSTED 5000 VEATHER RAD WEATHER
4 3 4 A [] ¢ ]
TOTAL 213.06 359,97 505,08 205,63 213.63 243,42
RADAR NLY 88.C) 122.30 156.00 106.00 111.00 116,00 ‘
BEACEN OMLY 10.00 12,39 28.00 4439 7.00 10,00 t
BTSCEETE 2.00 .30 5.00 3.0 5.00 8,00 g
NON DISCRETE 8,99 15.90 23.09 1,39 2.00 2,09
»OrCE C 5.03 10,09 15.C3 3.00 5.00 7.03
2ADAR OF INFORCECL PEACQON 115.06 218,97 321.08 9%5.63 95.63 117.42
TTUTTDISCAETFE 64,40 64,48 64,48 95,97 85.97 65.97
NIN DISCRETE 50459 152.59 256469 .56 .66 31,46
“NDE C 84,48 115.51 170.19 85,97 8%.97 85.97
“ASSDCYRTEC TRACKS G0 WEATHEF BAD WEATHER
A B C A B c
TITEL 13 i6
RADAR ONLY 1 1
BEACON CNLY 1 1
DISCFETE 1 1
NON CYSCRETE 0 0
MNDE ¢ 0 1
RADAP REINFOSTFD BEACON i1 14
DISCFETE 12 ¥
NAN [ ISCRETE 1 1
“IDE C 11 14
UNASSOCTIATEC TRLCKS GOJD 4EATHER 840 WEATHER
A L) € A [) [
TOTAL 146 289 631 92 96 122
RADAR ONLY 38 73 10¢ 7 11 15
REACON ONLY 4 9 13 3 3 4
T T DISCFETYE 2 2 H 3 3 3
NAN DISCRETE 2 7 11 0 0 1
TTTTTeAnE ¢ 3 ] k{ 3 3 3
RANDAP REJMNFCRCED BEACON 104 237 310 82 82 103
OTSTFETE 1) 2 LU T3 73 13 \
NON DISCRETS 50 153 256 9 9 30
FODE T 53 10% 159 72 72 T2
CROSS=LINYED 56 70
UNUSED TAFGET REPCRTS 55 59 X 104 104 105
 UADAP 5N EE) 50 100 100 190 .
REACCN 5 9 14 . 4 5 ’
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. BT T a4 S S

)
B o SYSTEM 040 VALUES o
) FCR
o NEW YJRK TSP e )
- 1388 !
3453 5030 WIATHER 240 WEATHER )
n L A R C A L * o 4
TATAL 13,44 137.35 452,69 112.58 115.75  14l.63 }
RADAP ONLY 39,489 57,95 35,09 3.48 655 .62 1
3CACON OMLY 2.69 0.30 €.00 0.30 0.00 0.00 1
DISCRETE 0480 0.8 el .39 .30 0.00 i
NON CISCRETE 0.€) 0.00 2.00 0,03 0.0u 0.00 f
_ MIDE ¢ 3493 2430 £.03 3.929 0.90_ _0.00 ]
RADAR JEINFCRCET BEACON 132,54 249,11 365.68 139.13 109.19 132.06
DISCFRETE 76410 76412 76410 101,47 101.47 101,47 E
NON DISCRETE 56,44 173.01 289,58 T.72 7.72 30.59 r
“ODE ¢ 76410 138,49 233,40 101,47 101.47 101,47 i
Ay JusrTen GOJ0 WEATHER 340 wEATHER i
T 4 8 ¢ 4 8 : ;
TaTAL 217.94 365.18 511.43 209.46 217426 247,49 ‘
24042 Ny 85,00 116,230 146,00 125.9) 110.06u 115.00
3EACON IMLY 11.00 29,20 29.00 4.00 7.6¢C 11.69
PYSCEETE 2eud 4,20 5,00 3.3) 5.50 3.0
___NDN DISCPETS 9.0 16.90 23,09 1,99 2.00 3,00 #
Ll 2 540 11.3¢ 16463 3.3) 5.C3 3,90 .
RPADAR PFINFNPCEL PEACON 121.% 229,18 336443 100.46 10C.%0 121,49 -
T NISERETE 73.52 70492 75.C2 93.35 93,35 93,35 f
NON TISCRETE 51.92 153.17 266441 7.19 7,10 28.14 !
»aDE 70.02 127,41 187.13 331.35 33,35 93.35
ASSNATRTER TRACKS 5030 JEATHEP 340 wealHER
A ] c A 8 z
TATAL - 1% 17 7
oana® Ny 1 1o
TAEACAN ANLY 1 1
NISCPETE 1 1 B
TuONTLISCRETE T 3 o
woog ¢ 3 1
PANARTREINFONCFS AEACIN 12 Tis T -
DISCRETE 11 14
NCN CISCRETE T 1
MANE € o o 11 _1s
UNASSPPATATED TPACKS 5030 WEATHER BAD WEATHER
o T A L] 4 A T8 C
TITAL 143 293 437 35 38 126
TA0ART ANLY 15 67 39 7 i0 T Te
BEACON ONLY 4 9 14 3 3 4
T OUDISCREYET ) H 2 2 B 3 3
NON CISCPETF 2 7 12 9 ¢ 1
Mane ¢ T 3 [ ] 3 T 3
PADA® QC]rFFDCED SCACNN 1) 217 324 35 8% 106
- ATSCRETE T9 59 LX) 79 79 73 ‘
NON CISCOETE 51 158 255 6 6 27
Twrpe e T 53 11% 176 18 78 79 |
LIS =L INKED 56 o 73
UNUSED T2RGFTY REINETS 55 69 65 134 10¢ 105
T T Toap a0 ) ] <0 130 130 103 ‘
L Yolel] 5 1) 1€ 4 < 5 :




SYSTEY £ 340 VALUES

£0R
i NEW YJRK ISP
1993
34S°E 3030 WEATHER BAD WEATHER
o A 3 ¢ A 3 o
TOTAL 157.17 311.53 456409 117.5% 120,23 144462
RADAR ONLY 28,72 53.41 78412 3,02 5,59 8,18
BEACON OMLY J.C0 3.30 2.00 2.99 0.00 0.00
NISCRETE 34373 0439 0.03 0.33 9.0¢C 0.33
NON DISCPETE D400 2.0 2,32 0e00 Je 00 0.00
MONE ¢ 3439 2.30 S.0) .09 0.930 0.0
RADAP QEINEFCCED ETACON 138,46 259,23 377.99 114,54 114,64 136,42
. NISCFETE 82,51 82.51 B2451 110.01 110.91 110.01
NIN DISCRETS 55495 175472 295,49 4483 4,63 26061
“J0€ ¢ 82,51 151,42 221.82 112.01 116.01 110091
ADJUSTED 53NN WEATHER 34D WEATHER
A [] [ A 8 3
TITAL 221,38 370.57 £17.76 214,47 221.47 249,59
2A0AR ONLY 83,ud 112.39 143439 135.30 129,00 113.00
3EACIN TwLY 11,20 21,92 30,092 .09 7.6 11.00
RISCTETE 2.00 YK 6el) 3.30 6,00 8.00
_NTN DISCPETE §.00 1739 24402 1.0 1.00 3,00
MADE C 6,27 12.30 18,00 3.00 6.90 8.09
PapAR IETNFIPCE) BEACON 127.39 237.57 347476 125447 195447 125459
0TsCeeTE 75.91 75.91 75.91 101.21 1¢1.21 19i.21
NAN CISCRETE 51,48 151455 271.85 4426 4428 264029
¥IBF ¢ 75.61 139.30 204406 191.21 101.21 101.21
ASSACIATER TRACKS 5310 WEATHER 3AD WEATHER
A 3 [ A 3 ¢
TRTAL 13 18
QANAR NLY 1 1
BEACON COALY 1 1
DISCRETE 1 1
T OUNEWN DISCPETE E) v
wNnE 3 1
‘oADaT Qg INFPRZER AE8CJN 11 16
CISCRETE 11 15
NON DISCRETE ) 1
_MrpE C 12 17
UNASSOCTATED TRFACKS 3000 WEATHER 3AD WEATHER
T Iy ] [ A [ 4
TITAL 153 299 4643 99 101 126
TOAIBE ONLY 33 63 92 7 9 13
IEACON INLY 4 ] 14 3 3 4
CO T TTUNISCSETE K 2 2 3 3 3
NON DISCRETE 2 7 12 0 1 1
I s 1] - 3 [] ] 3 3 3
0aNAP SZTUENRCED BEACCN 115 227 317 89 89 139
) BISCHETE 65 55 €5 T Ag 86 86
VAN L TSPPETE 51 162 272 3 3 23
TenpE 0T LX) 1?7 197 84 84 B84
2977 T [AwED 57 7¢
UNUSF™ TeErRST 0conpTs 55 40 65 135 i95 105
T TR aAES 59 30 S0 100 1uc 100
acanew 6 17 s 5 .
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APPENDIX H

IAC SYSTEM LOAD FACTORS FOR THE
CAICAGO TRACCN SURVEILLANCE SITES
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SYSTEN LOAD VALUES
EOR
CHICAGD CHMTI-S
- 1977

JASE —GOJID MEATHER BAD WEATHER
A 8 c A 8 c
TOTAL 80,28 172.80 265,32 69,39 @ 73,12 76.84
RADAR ONLY 21.40 51.88 82.36 2.81 6e54 10.26
BEACON_ONLY 0,03 0.00 Q.00 0.00 _____0.00 _ 0.00
OISCRETE 0.00 0.00 0.00 0.00 0.00 0.00
___NON DISCRETYE 0.00 0.00 .00 0.20 0.00 0.00
MODE € . 0.00 0.00 0.00 0.00 0.00 0.00
RADAR REINFNRCED BEACON 58,88 120,92 182,96 £46,58  65.%8 _ 66,958
DISCRETE 39.42 39.42 39,42 52.56 5256 52.56
NON._DISCRETE 19446 81.950__ 143,%% 14,02 14,02 14,02
M00E C 39,642 46,43 64.78"° 52.56 52.56 52456

ADJUSTED G0N0 WEATHER BAD WEATHER
A B [ A A £
TOTAL 132,17  226.25 319,32 167.26 173.26 178,26
RADAR_ONLY 23.00 105,00 136,00 106,00 10m.00 112,00
BEACON ONLY 5.00 10.00 15.00 2,30 4.00 5,00
DISCRETE 1,00 2,00 2.00 2.00 3,00 6,00
NON DISCRETE 4.00 8.%0 13,00 0.00 1.00 1,00
MGODE € 2,00 4,00 5,00 _2,20 2,00 3,00
RADAR REINFORCED BEACON 168,32 61,26 61.26 61.26
DISCREYE 36,27 48,36 48,36 48,38

NON DISCRETE 132.05 12.90 12.90 12.90
PODE € i

ASSOCIATED TRACKS

JOTAL
RADAR ONLY
Y
DISCRETE
NON DISCPETE
»0DE C
RADARP REINFORCED BEACON
DISCRETE
NON DISCRETE
MODE C 16

R BAD WEATHER
c

o

[ - X RNy Xy

-
O

-
>

UNASSOCIATED TRACKS 5000 WEATHER WEATHER
8 ¢ 8
TOTAL - 157 250 $1
RADAR ONLY 58 89 1
SEACOM NNLY & 2
. _DISCRETE 1 1
NON DISCRETE 3 1
®00€ -C 2 1
42
33
9
32

RADAR REINFORCED BEACON 97
_DISCRETE 25
NON CISCPETE 72

__ _MCDF_C 3)
CRASS=LINKED L)

UNUSED TARGET REOORTS 5%
RA0AP ' 59
BEACON




SYSTEM LOAD VALUES
- - £FOR _ e —
CHICAGD CHI-S
1980
BASE H00AN_WEATHER SAQ WEATHER
[} ] c A 8 ¢
JOYAL_ 9163 1932.%]1 29%.19 10494 16425 79433
RADAR DNLY 22.46 52.90 83.36 2466 5.397 9.28
SEACON DMLY 0,00 0.00 0.00 0.10 0.00 0,00
DISCPETE 0.C3 G.00 0.00 0.00 0.00 0.09
__NON DISCRETE 0.00 0,20 0.00 2,20 0.00 0,00
“0DE ¢ 0.00 0.30 0.C0 0.30 0.00 0.00
RADAR R
DISCRETE 42,67 42.67 42,67 56.90 56490 56,90
_NON DISCRETE 26,91 97.83 189,15 11,38 11.38 13,14
Qo€ C 42,67 62.55% 89,06 56.90 56.90 56490
ADJUSTED 00D WEATHER B840 WEATMER
A ) c A A c
TOTAL 143,85  246.27 349,88 169.82 174,82 182.45
RADAR _ONLY 24,00 106,00 _ 138.C) 106,00 108.00 112,00
BEACON ONLY 6.00 11,00 17,00 3,99 4400 6.0
_DISCRETE 2.00 2200 1,00 2.20 31.00 4,20
NON DISCRETE 4,00 9.0 14.00 1.30 1.00 2,00
MNDE C 1.42 $.00 7.09 2423 31,00 _§,00
RADAR REINFORCED BEACON 63.6% 129.27 194,88 52.82 62.82 654,648
. —DISCRETE 39026 39426 39,25 00000 52,35 52,35 52.3%
NON DISCRETE 26.39 90.01 155.62 10.647 10.47 12,10
- “pDE_C___ 39,26 57.55 81492 52,35 52.3% %2.35%
ASSQOCTATEQ TRACKS GQOD WEATHER BAD WEATHER
A 8 [ A 8 c
TOTAL 16 22
RADAR DNLY 1 2
BEACON CNLY 1 1
OISCRETE 1 i
— —._NNN CISCRETF 9 9
MODE C 1 1
RADAR PEINFDRCED BEACON 14 19
DISCRETE 12 1¢
NON DISCRETE 2 2
*N0F C 13 17
UNASSODCTATED TRACKS GOOD WEATHER B8AD WEATHER
. A 8 ¢ A 8 _C___
Tarat 75 178 280 %} 51 57
_RADAR_QONLY 28 Y] 91 3 bi 10
82ACON ONLY 2 5 8 1 1 2
DISCRETE 1 1 1 1 1 1_
NON DISCRETE 1 4 7 [ 0 1
_ ®J0€ C 1 2 3 1 1 D S
RADAR REINFORCED BEACON 49 119 181 (%) 43 45
DISCPETE 27 27 27 36 36 EY:)
NON OISCRETE 22 88 154 ? 7 39
m0oE C 26 4% 69 39 ;IS | I 7
CROSS=-LINKED 33 49
UNUSED TARGET REPORTS 53 56 58 103 103 103
PADAR 59 590 50 100 100 103
BEACON 3 [ [ 3 3 3 4
H-3




SYSIEM LJAD VALUES

I EOR [
CHICAGD CH41I-S
- 1982
AASE G070 NEATMER 8AD WMEATHER
[ ] C A 8 ¢
TOTAL o 96,10 221,23 306,135 22.53 79,59 82,06
RADAR ONLY 21,49 £9,99 78.50 2453 5.59 8.65
BEACON ONLY __ _ Q.00 _ 0,00 Q.00 0,00 0,00 Q0,00
DISCRETE 0.C0 S0 0.CO 0.00 0.00 0.00
NOM _DISCRETE 0.00 0.00 0,00 _0.00 J.00 0.00
*0DE C 0.03 2.00 0.00 030 0.00 0,00
RADAR_REINFORCED BEACOM = 74,61 151,23 227.85 ~~ 70.00 ~ 70.00  73.39
DISCRETE 44,92 44,92 44,92 59.89 59.89 59.89
_ NON DISCRETE 29,69 106,31 182,93 10,10  1@.10 13,50
MmQDE C 44,92 71.75 103.10 59.89 59.89 59,89
ADJUSTED GOOD WEATHER BAD WEATHER
e A e _A B c
TOTAL 148,64 255413 361,63 171,49 175.40 184,52
RADAR ONLY_ __ 74,02 1Q4.20_. 134,00 104,00 107,00 211,00
BEACNON ONLY 6.00 12.00 18,00 3,32 400 6409
CISCRETE 2,09 230 3,00 2,00 3,00 4,90
NON DISCRETE 4e09 10.00 15.00 1.00 1.00 2.00
_MODE C__ _ 3,09 _ 6,00 8,00 2+990 3,00 4,00
PADAR REINFORCED PEACON 68,64 139,13 209,63 64,40 64,40 67.52
. DISCPETE _ 41,33 41,33 41,33 55.10 595410 5%.19_
NON DISCRETE 27.31 97.81 168.32 9.29 9.29 12,62
MCDE_C £1,33 5h.01 94,85 55,10 55,10 55,10
ASSOCIATED TRACKS GOJD WEATHER BAD WE(HER
A 8 c A 8 [+
TOTAL 18 12
PADAR QONLY 1 N
BEACON_CONLY 1 1
DISCPETE 1 1
NON DISCRETE 0 o]
¥O0E C 1 1
RADAR REINFCRCED REACON 146 20
DISCRETE 12 17
NON DISCRETE 2 3
»00E C 13 18
UNASSOCIATED TRACKS 5000 WEATHER RAD WEATHER
o A 8 ¢ A 8 c .
TATAL 79 185 290 49 52 60
RADAR ONLY 23 55 87 0 2 11
SEACON ONLY 2 S 8 1 1 2
. OISCRETE 1 1 1 1 b 1
NON OISCRETE 1 4 7 0 0 1
MQoF ¢ 1 2 3 1 1 1
RADAR REINFORCED BEACON 54 125 195 b4 44 47
DISCPETE 29 _29 29 38 38 b1}
MON DISCPETE 25 96 166 6 6 9
_____MODE C 28 53 82 37 At 3r__
CRASS~L IMKED 37 50
UNUSED TARGET REPQORTS 53 54 59 103 103 123
2a0AR 32 32 50 100 100 120
BEACON 3 6 9 3 3 3
H-4




SYSTE4 LCAD VALUES
_FQ0

J R. e
CHICAGO CHI-S
i 198« e
8ASS ____ G030 NEAIHER __8AD wEATHER
A 8 o A A ¢
TOTAL e 100452 208,43 316435 _ . _ _ 74,1} 7h.87. .. B4.b2
RADAR ONLY 21,03 48,23 75,43 2.36 5.12 7.98
BEACON ONLY . 0400 0,90 0,66 9,90 . 0.00 . €.
DISCRETE 0.00 0.33 0.00 0.09 0.00 3.00
. NOM DISCRETE 0.00 0.00 0.00 0.3 000 2.2
“00E € 2.00 0.0 0.00 5.20 0.90 0.00
_RADAR_REINFORCED ®EACON 79,49  160.20 249,92 TXaT13_ __T1.15 76474
DISCRETE 47,22 47,22 67,22 h2.98 h2.96 62496
_NPN DISCRETIE 32,27 112,98 193,69 . _B.79__ ... 8.19 13,77
®Q0€E C 47,22 79.73 115.07 52.96 62.96 62.36
ADJUSTED 3000 WEATHER 34D WEATHER
B A B [ A .. _% 2
TOTAL 152,13 263,39  372.64 173,231 177.01 187.60
_RADAR_ONLY 23,006 103,20 132,03 1064490 _ 107.G2. 1il.20
BEACON ONLY 6.00 13.90 19,00 3.7 4,90 6433
DISCOETE 2.02 2,22 3.00 2,02 3.00 5202
NON DISCRETE 4,09 11.90 16,00 1.20 1.9¢C 1.22
MQ0E_¢C % 0. . ._2.20. ... 3.00 3.00
RADAR REINFCRCED BEACON 72,13 147.39 221.64 56491 66401 73.69
- - DISCREIE 43,46 43,64 $3.4% . 57.33 . 57,93 57493
NON DISCRETS 29.69 103.94 1738.20 3,29 3,08 12.57
*0ODE € 63,46 73,35  105.87 £7433 57493 .. £1.93
ASSNCIATED TRACKS 5070 WEATHER B RAD WEATHER
A [} [+ 4 B <
TOTAL 17 - 21
RADAR ONLY 1 1
SEACQON ONLY 1 X e
NISCRETE 1 1
. NMN NISCRETE 0 — 0
*0DE € 1 1
RAOAR PETNFOPCED BEACON 15 19
DISCPETE 13 17
NON DISCRETE 2 2 A
»NOE € 16 19
UNASSOCIATED TRACKS GOJ0 WEATHER RAD WEATHE?
_ A 8 ¢ 1 B c
ToTAL 83 192 299 53 5¢ 5%
_RADAR CNLY 23 5% 94 & __ 1 . ]
BEACON ONLY 2 6 9 2 ? 1
__OISCRETE 1 1 1 2 2 ?
NON DISCPETE 1 [} 8 o} ¢ 1
»O0E C_ 1 2 4 2 2 2
RADAR RETANFOPCED BEACON 58 132 296 47 47 52
OISCPETE 30 30 30 e 41 81 4]
NON DISCPRETE 28 102 176 6 6 11
_»0ot € 29 59 92 19 39 39
CPNSS-LIMKED 37 5¢
UNUSED TARGET REPORTS 53 56 6C 101 102 i
__ PADSE 33 50 50 19 10¢ 138
REACOM 3 6 10 3 2
H-5




SYDIEY LUAD vaLusd

e RO e - .
C4ICAGD C41-5
L 1936 o _
2as: N 513D _WEATIHER 3AD_WEATHER
A 3 c A [ C
T3TAL i s e 10%a3) 216,03 323,74 75,57 18.33 _._86.68
RADAR QONLY 20.25 45.83 71,40 2.15 4459 7.02
AEACON_ONLY _ 0,00 0.00 Q.08 = 0,00 Q.00 C.00
DISCRETE 0.30 0.30 0,00 0.J0 0,00 0.30
NON DISCRETE n.00 £ane 0.£0 2,31 0430 2.00
M0DE C J3.00 0.30 0.00 3.39 0.00 0.00
QADAR PEINERRCED BEACON 86,07 16820 252,26 13.%82 73,482  79.817
DISCRETE 49450 49,50 ©9.50 66.00 664,00 66,00
- . _NON_PISCRETE 34,56 . 11R,.70 202,83 T.82 Ta%2 13,66
MODE C 49.50 89.38 129,52 $6.30 66,00 66,00
ADJUSTED 5030 WEATHER BAD WEATHER
I A a c_ A B c
TOTAL 157.34 268,74 381,15 174,54 179,54 189,29
RADAR ONLY 73,00 101,30 . 129,00 104,20  107.00__ 110.020.
BEACON ONLY 7.00 13,30 20,092 3,3 5.39 6.0
. _DISCRETE 2,00 3,22 1,00 2.20 4,00 5.02
NON CISCRETE 5.00 10.30 17.00 1.00 1.00 1.9
MQ0E C %600 T.30 10,62 2,03  3,00__ 5.3
RADAR REINFORCED BEACON 77.3%6 1564.74 232,15 67.5¢ 6T.54 73.29
DISCRETE L 45 86 | 45454 . __ 45454 60,72  _6Q.T2____ 60,72
NON DISCRETE 31.80 109,29 186,61 5,82 6.82 12.57
__®NDE S 45,84 32,23  119.16 60,02 80,22 _ 6D.72
ASSOCTATED TRACYS __  GOJD_WSATHER _ BAD WEATHIR__
A 9 C B
TIATAL i L R R ¥ Ry .
RADAP INLY 1 1
ACACON PALY, 1 2
CISCRETE 1 2
NON CISCRETS . _ A e
“NpeE € 1 1
RADAR REIMFJRCED REACON Y5 . . 2¢ . . .
DISCPETE 14 18
___ _NON DISCREIZ 2__ 2
MODE C 15 2¢C
UNASSOCIATED TRACKS G0JD WEATHER BAD WEATHER
Ll R S B o _A _8 ¢
TOTAL a7 197 306 53 56 55
RADAR CNLY 23 52 8Q () 1 3
9Z8C0ON ONLY 2 [} 9 1 1 2
_DISCRETE Ly 1
NON DISCRETE 1 5 0 [} 1
MADE C S S S S 2 2 2
RADAR REINFORCED BEACON 62 139 217 48 48 56
DISCRETE a2 32 32 53 42 43___
NON CISCRETE 39 107 18 . 5 H) 11
meoe € . 3L _ __ 8T . .. 10&_ . ____ 41 41 , 4l
CAISS=LINYED 39 %51
UNUSED TARGET REPCRTS 53 57 6Q 103 103 133
RADAS 5) _ 90 52 109 106 100 _
BEACCN 3 7 10 3 L] 3
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SYSTEY LL{AD VALUES

L. E2R . I e -
CHICASD CHI-S
e ..A9BR -
BASE __ _ S020. WMEAIHEE 3AD MEATHER
A 3 c A R o
TOTAL L _107.55_ 219424 329,92 7h412 _ T8.20._ . BB,.s1
RADAP ONLY 18,136 61,03 53,73 1.91 4400 509
BEACON ONLY . 0.00__ Q.37 . _0Q.00 0400 0.00. 0.00_
DISCRETE 2.00 0.39 0.09 0.30 0.00 0.00
NON DISCREIE c.gn Ca2C . @afD 0,30 0.0 0,30
MODE C 0.0 3.30 0.90 0.20 0.0C 0.00
RADAR REINFORCED BEACON. ___ . 89,19 _ 177,21 265,22 78,20  T4&.20 __ 82.52_
DISCRETE 51.72 51.72 51,72 58,96 68496 68.96
NON DISCRETE. . _.___ . 37,48 _ 125.49 __213.51. _5.25 5425 _ _13.57_
MODE C 5172 38,38 143,62 58,96 68.96 58,96
ADJUSTED 3000 WEATHER BAD WEATHER
L el . A Y G _A — N
TOTAL 160,06 273.33 387.01 176,27 179,27 191,92
RADAR ONLY . T1aGQ_ . 35430 122,00 103,20 106.00._ .109.00_
9EACNHN OMNLY 7.00 14.,0C 21.09 3.3 5.00 7.30
. _DISCPETE 2.00 30 000 2,00 4,00 __ 5.22
NON DISCRETE 5.09 11.90 17.00 1.90 1.00 2.00
“0DE ¢ . . __k.00_ _ 8430 11409 2.00 . __4.00____ 5,00
PADAR REINFORCED REACON 82.06 162,03 244,01 68,27 68,27 75.92
DISCRETE . 47.58 . 4T.5R 47.5% 53,46 __63.8% __ 63444
NON DISCRETE 34,48  115.45 196443 4,83 4.83 12.48
. __®NDEC_ . . _ 47,58 90092, 132413 83,44 £I.4% [T
ASSOCIATED TPACKS 300D WEATHE®  _____BAD WEATHER
A 3 ¢ A 8 ¢
TITAL B I 4 -
RADAR NNLY 1 1
BEACCN QONLY 1 2
DISCRETE 1 2
_MON DISCRETE o ) o 0
MOOE ¢ 1 1
RADAR REINFORCFD %€ACON s 20 B
DISCRETE 1¢ 19
NON DISCRETS 1
MODE € 15 21
UNASSOCTATED TRACKS 76090 WIATHER RAD WEATHER
_ . — A .8 _C. A 8 C_
TOoTAL 90 291 312 53 55 65
RADAR ONLY 21 47 73 4 [ )
AEACON ONLY 2 6 10 1 1 2
DISCRETE o SR WS S b D S Y S
NON DISCRETE 5 e ] o 1
.. ._MOOE C SRS S oS e
RADAR REINFORCED WEACCN 57 143 229 48 48 55
OISCRETE 34 1 36 LX) 46 o4
NAN DISCRETS 13 116 195 4 4 11
. MODE C 32 718 118 i “2 42 42
CROSS~LINKED 39 50
UNUSED TARGET REPORTS 54 51 103 103 1C3

57
A4DAR 50 59 ) 59 132 100 100
BEACON 4 ? 11 3 3




SYSTEM LOAD VaLUE

e ______Fnx

S

CHICAGO CHI-S
. 1992

8AD WEAIHER

94352 — . . G020 WEATHER
A 8 c A 8 [«
T3TAL oo 110,72 221,86 333,00 76,57 78,32 __ 90.68.
RADAP ONLY 17.14 37.82 58449 1.66 3,41 5.16
AcACOIN ONLY —D.02 D,20 000 D.20 0600 D.DO
NISCKETE 0.00 0.00 ¢.00 0.00 0.00 0.00
. NON ZlSCefT= 2,00 0,33 0.0 0.00 0.00 0.00
¥ONE T Ge00 0.00 0.CO 0.00 9.00 0.00
QADAP REINFOSCED REACAN. 93,58 176,08 276,51 26,91 7491 85452
DISCRETE 53.91 53,91 53,91 71,88 71.88 71.88
NCN CISCRETE . 39.467 _130.1l4 220,49 3.013 3.03  13.64
“20E C 59430 138.41 157.53 T1.88 71.88 71.88
ADJUSTED 5000 WEATHER BAD WEATHER
o A L} c A . c
TITAL 163.09 278.32 391.55 176.91 179.91 193.68
RADAR CNLY | [ £ ) 6.0Q0_ 108,00
9EACTN ONLY 709 15.30 22400 3.9) 5,00 7.00
. DISCRETE 2,00 3.00 4200 3.00 4,00 5.00
NON PISCRETE 5.00 12.30 18.00 0.00 1.90 2.00
“anEe C e 500 9420 13,82 3:20 4403 5200
RAADAR QE INFORCEDN BEACON 86.09 169.32 252455 68,91 68.91 78.68
OISCRETE _, 49,¢0 49,60 49,60 66413 56413 66,13
NON CISCRETE 36449 119.72 232.56 2.78 2.78 12.55
__MCPEC 54,55 99.74 144,93 5hald h6413 6413
ASSTCTATED TRACKS _ G00D WEATHER BAD WEATHER
A 8 [+ A B ¢
TITAL e 18 24
QRANAR ONLY 1 1
9EACON INLY 1 -2
NISCRETE 1 2
NON DISPRFTE 0 o)
»0ODE € 1 1
RANAR 2EINFORCEC REACNN. 16 21
DISCPETE 15 20
e NN _LISCRETE 1 1
»3JDE C 16 22
UNASSOCIATED TRACKS GOOD WEATHER BAD WEATHER
A B C A 8 c
TITAL 93 204 315 53 54 68
PA04R “NLY o 29 [X) 68 ] -] 8
BEACON MLV 3 6 1C 1 1 2
NISCRETE D : 1 1 i 1__
NOCN NISCRETE 2 5 9 0 0 1
vang - 1 3 S 2 B S S
RANAR OFTINFORLESC RAEACION 79 154 237 408 48 98
nYSCeRTE 35 35 s 86 LY ] L1- N
VoM DISCPETE 35 119 202 2 2 12
“rpE € _as 84 129 £4 %% _46
RIS~ NN ED 39 51
UNUSERN TARGET RE?0PTS 54 57 61 131 102 103
Qapae 59 52 2Q 100 160 100
3FACI N o 7 11 3 3 3
H-8
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SYSTE™ LCAD VALUES

o [ R . .
CHICAGD OHARE
_ _ 1977 _ .
BASE _GQJ1D WEATHER 8AD WEATHER
4 8 ¢ A 8 ¢
TaTAL — 103,20 222,38 321466 _ _ __ 59.99___ 74.29 _ 92,35
RADAR ONLY 26,23 61,48 96.72 3.41 7.71 12,01
8EACON QONLY. 0,0Q 0,00 ___ 0.00 0,99 0,00 0.00.
DISCRETE 0.00 0,00 0.00 0.00 0.00 0,00
NON DISCRETE 0,00 0.2310 0,00 0,00 0.00 0.02
M#ODE C . 0.00 0.00 0.00 0.90 0.00 0,00
RADAR REINFORCED BEACON 7687 _ 150491 224,94 66.58 66.58 80,34
ODISCRETE 39,42 39,42 3,07 52.56 52456 61,80
__ _NON DISCRETE __ . 37.45_ 111,48 181.87 16,02 14402 ___ 18.54
MNDE C 39,642 62.56 86.05 52.56 52456 52.56
ADJUSTED G000 WEATHER BAD WEATHER
o A ) c A 8 S
TOTAL 154,72  265.83 376.94 169.26 176.26 194,91
RADAR DNLY o 78,00 115.90 152.00 105,00 110,00 _115.00
BEACON ONLY 6409 12.30 18.07 3,30 5400 6.00
DISCRETE 2,00 3.90 3.00 3.0 4,00 500
NN DISCPETE 4.90 9.09 15,00 0.20 1.00 1.00
) _®0pE C . . L 2,00 _5.00 _7.00_ _ .. 2.00 3,00 __4.00
RADAR QSINFNRCED BEACON 70.72 138,83 206494 51426 6le26 73,91
DISCRETE _ . L ..35427 36427 39,62 6B,36 _ 68.3% 56,85
NON DISCRETE 34,66 102.56 167,32 12.92 12.90 17.06
MODE € 36427 52456 19,14 _4B,36 48,36 48,36
ASSOCIATED TRACKS 3990 WSATHER 3AD WEATHER _
A 8 ¢ A 8 c
TMTAL o EY:) 51
RADAR ONLY 3 4
3EACON DMLY 3 _&
NISCFETE 2 3
NON_DISCRETE 1 1
L T3 1 2
RANAR REINFORCED REACON 32 . 43 o
DISCRETE 25 34
_ NAON CISCRETE 7 9
MODE C 28 37
UNASSOCTATED TRACKS 30D WEATHER BAD WEATHER
A 8 A [} o
TOTAL T T T T T T T e 175 28e 20 24 42
RADAR_ONLY 25 65 163 2 £ 1
AEACGN ONLY L) 3 6 0 0 0
CISCPETE ) 0 i I B 0 _ 0
NAN DISCPETE ) 3 [ 0 [ b}
MCDE € R 2 2 I N [
RADAR REINFOPCEIN PEACON 33 137 175 18 18 ER
DISCRETE 11 11 15 14 14 23
NON PISCPETE 27 96 160 4 6 a
MOCF C . 3 k2 U 11 1n 11
CRASS=LINKED 15 21
UNUSED TRRGET PEONRTS 53 56 59 103 103 103
o °apsr o _ 53 50 5¢ 109 100 100
REACON 3 6 9 3 3 3
H-9 2
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SYSTEM LZAD VALUES

FOR
CHICAGD DHARE
1983 . i .
BASE GQOD_WEATHER BAD WEATHER
A 3 C A 8 c
TOTAL 115,41 236,32 __ 352,63 __ T1.62 75+24 __lul.84
RANAR FNLY 27.G0 £1.82 96465 3.1¢ 6496 19.78
BEACON_ONLY 0,090 0.00 Q.00 D490 000 0,00
DISCRETE 0.00 0.00 0.00 0.00 0.00 0.00
_NON DISCREIE 0.00 0,00 0.00 0.00 0.00 0.00
MODE C . 0.00 0.0 €.C0 0.00 0.00 0.00
RADAP REIMFQRCEC _BEACON 88,41 172.20 255499 68.28 68428 = 91.06
DISCRETE 62,67 42,67 48,57 56,90 56490 73.58
MON DISCRETE. 45,73 129,52 207.42 11.38 11.38 20.48
MODE ¢ 48,51 31,03 113.55 56490 56490 66,23
ADJUSTED 500D WEATHER BAD WEATHER
o A 3 c A )} c
TOTAL 167.33 288,42 508,51 179,82 176,82 204.77
RADAR ONLY 79,00 116,00 _ 153.00 105.30 109,00 114400
REACON ONLY 7.00 14,00 20.00 3,30 5400 7.99
DISCRETE 2.00 3.90 4.00 3.39 4.00 6,00
NON DISCRETE 5.G0 11.90 16460 0,00 1.00 1.00
___MnpE C 4,00 630 909 3.99 4400 5,00
RADAR REINFOFCEC BREACON 81.33 158,42 235,51 62.82 62482 83.77
__ __DISCRETE 39,26 39,26 b4,68 52,35 52435 64,93
NON DTSCRETE 42,07  119.1%6 190.83 1007 10.47 18.864
MODE € 46,63 24455 104,46 52,35 52435 59,09
ASSNCTIATED TRACKS G090 WEATHER BAD WEATHER
T - A 8 3 A ) ¢
TITAL 37 52
RANAR ONLY 3 [}
BEACCN ALY 2 4
DYSCRETE 2 3
NON DISCOETE 0 b
MODE € 1 2
RADAP RETINFQRCED REACIN 32 44
NISCPETE 27 37
. _ _NON _DYSCRETE 5 1
“0DE C 30 40
UNASSNCTATED TraCkS GNOD WEATHER BAD WEATHER
o A 9 o A B ¢
TOTAL - 79 197 316 20 24 59
RADAR CONLY 23 56 104 2 ¢ 19
REACNAN ONLY 2 5 8 3 0 3
DISCRETE 0 0 0 L R o
NON DISCFETE 2 5 8 ) 0 0
“30€ C o 1 2 4 9 0 1
RANAQ REINFFrPCED BEACTN 49 12% 204 18 18 40
DYISCRETF 1z 12 18 _15 15 28
TNAN DISCRETE 37 114 186 3 3 12
MODE ¢ _ 15 45 74 12 12 19
CRASS—LINKED 15 21
UNUSED TARGET REOCRTS 54 57 60 103 103 104
°ADAP _ _ 5% 59 50 100 100 100
TagacnN T 4 7 10 3 3 4




SYSTEM LCAD VALUVES

. _F0R __ . .
CHIZA30 D44ARE
1982
LY 013 GOOD WEATHER 340 WEATHER
: 9 c A 8 c
TIOTAL 129,67 242,96 365,25 12,99 76,30 105,21
RADAP CNLY 2%.83 58437 90,91 2.99 6e5¢ 10.09
BEACON_ONLY 0,00 2.90 0,00 0.00 __ 0.00 0.00_
DISCRETE 0.03 3.00 0.00 0.00 0.00 0.00
NON DISCRETE 0,00 0.00 0,00 0.00 0,00 0,00
MODE € 0.02 0.00 0.00 0.90 0.00 0.00
RADAR REINFORCED BEACON 94,85 184,59 274,34 10.90 69,76 95,12
DISCRETE 44.92 44,92 $1.75 $9.89 59,89 73.39
_____ NON DISCPETE. 49,93 139,68 222,59 10.19 9.87 21.23.
MODE ¢ 53.72 91.76 129.8R0 59,89 59,89 68.50
ADJUSTED 500D WEATHER 8AD WEATHER
A 3 c A 8 ¢
TOTAL 174,26 297.83 422,19 173.40 179.18 208.51
RADAR ONLY _ 79,60  113.90  148.00 105430 109,00 133,00
BEACON ONLY 8,09 15.90 22,00 4.00 6.02 8.00
DISCOETE 2,00 3,00 4,00 3,90 4,00 6.99
NOM DISCRETE 6.00 12.00 18.02 1.0 2.00 2.00
__ __mopDE C_ 4.09 7,99 10,00 1.09 4,09 5400
RADAR REINFORCED BEACON 87.26 169,83 252.39 64.40 64.18 87.51
__ DISCRETE 41.33 41.33 47,61 55,10 55,10 __ 67,52
NON OISCRETE 45,93 128,50 234.78 9,29 9.08 19.99
»QODE € 49,42 84,42 119,42 = 55,12 55.10 63,02
ASSOCIATED TRACKS G020 WEATHER BAD WEATHER
A ) 3 A [ ¢
TOTAL 39 53
2ADAR ONLY 3 3
BEACCN CONLY 2 4
DISCRETE 2 3
_ NON DISCPETS 0 1
MODE C 1 2
RADAR PEINFORCED BEACON 34 46
DISCRETE 29 39
NON DISCRETE 5 7
®ODE C 31 42
TUNASSBCTATED TRACKS G030 WEATHER BAD WEATHER
o A ) ¢ A 3 ¢
T0TAL 82 205 327 21 24 53
RADAR ONLY 27 63 99 3 ¢ 11
SEACON ONLY 2 6 9 ) 0 0
DISCRETE 0 ) 0 0 " 9
NON DISCRETE 2 6 9 ) [ []
MADE ¢ 1 3 3 ) o 1
RADAR REINFORCED BEACON 53 135 219 18 18 42
DISCRETE 12 12 19 16 _1e 29
NON DISCPETE 41 12¢ 200 2 2 13
_ MODE ¢ 18 53 88 13 13 21
CROSS-LINKED 15 21
"UNUSED TARGET REPOR"S 5% 57 61 103 103 10¢
vADAP L}) 53 50 100 1¢¢ 100
BEACON 4 7 11 3 3 “
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SYSTEM LCAD VALUES
FOR . __ . _ .
CHIZAGO OHARE

SRS 8. L. 5.
Sase . G020 WEATHER 340 WEATHER
A 8 [ A 8 <
TITAL 125,84 _ 251435 __ 37027 _ _ _____T74.5% 78.69 1¢8.37
RADAR ONLY 25.23 56,20 87.17 2.79 5.99 3.20
QEACAN ONLY . e 0,00 0439 0.C0_ 0,00 ___ 0.00 Q.00
DISCRETE 0.00 0.00 0.00 0.39 0.00 0.00
NON_DISCRETE 0,09 0.00 0.00 0,00 0a00 _0.00
MODE C 0.09 0.90 0.02 0.20 0.90 0.20
RADAR _REINFNPCED BEACON 1006119485 289,09 71,75 72.10.. _99.18
OISCRETE 47,22 47.22 5%5.27 62.96 62.96 76.36
_UNON_CISCRETE 53¢ 10T 63 23382 8,79 ___ . 9.73 _22.81
MODE € 58,48 101.05 143,62 62.96 62.96 72.59
ADJUSTED GODD WEATHER BAD WEATHER
e A | J A 8___ ¢
TOTAL 178.56 307.26 433,97 175.01 181,88 212.24
RADAR ONLY __ e 78,C0 112,00 _ 14%,00_ xns.;n_ 109,00 _ 113,00
REACON ONLY 8.00 16.00 23.00 29 6.00 8,99
DISCRETE _3.02 3,90 ___4%.00 3 :m 5,00 602
NON DISCRETE 5.00 13.00 19.09 1.20 1.00 2.30
_. MCDE C__ 5.00 8.00 11.00 3.00 4.0U __ "6.00
"RADAR REINFORCED BEACON 92.56 179.26 265.97 66.31 66,88 91.24
____DISCPRETE 43,44 43,44 50,85 57,93 57.93 70,25
NON DISCRETE 49,12 135.82 215412 8,08 8.96 20499
MODE C 53.81 92.97 13213 57,93 57.93 66,18
ASSOCTATED TRACKS GOOD WEATHER 8AD WEATHER
A 8 [ A 2 c
TITAL 39 $s3
RADA® ONLY 2 3
BEACON CNLY 3 3
NISCRETE 3 3
__ _NON_DISCRETE 0 0
"MOCE € 1 2
RADAR REINFORCED BEACIN 34 47 o
DISCRETE 39 41
NCN DISCRETE & [
MGDE C 33 84
UNASSACTATED TRACKS G000 WEATHER BAD WEATHER
o . A 9 c A R c_
TOTAL 87 213 338 22 26 55
RADAR ONLY 21 62 97 3 [ —10__
AEACON ONLY 2 6 9 0 4 1
_ _DISCRETE 0 0 0 0 0. _0__
NON DISCRETE 2 6 9 [ 0 1
_ .. MOOEC 1 3 5 1 1 1
RADAR REINFORCED BEACON 58 165 232 19 20 4
DISCRETE 12 13 21 1?7 17 29
NON DISCRETE 45 132 211 2 3 15
“00E C 21 60 99 14 14 23
CRNSS=LINKED 16 20
UNUSED TARGET REPORTS - S 58 62 103 103 104
__PADAR 59 59 50 109 _10¢ 190
SEACON 4 [] 12 3 .
H-12




. SYSTz4 LCAD VALUES

_ L. - — L RO e
C4ICA3D A4ARE
. __198% L .
AASS 3700 WEATHEPR 3A0 WEATHER
A 8 [of A ] c
TOTAL _ 13017 257.28__ 384,37 _ 75497 6G.65 110.81
RADAR ONLY 264426 53,36 B2.45 2.55% 5.38 3.21
_SEACON_ONLY 0400 Q.90 0.€0 0.00 0.0 ___ _0.00
DISCRETF C.09 8.3¢C €.00 0.00 0,00 0.00
NOMN DISCRETE 0,00 0,00 0.00 0,00 Q.00 £.2D
MODE C .03 0.00 0.03 0.22 0.00 0.90
RADAR REINFPRCED BEACON 105.93_ 293.92 371,92 73,42 75,27 102,59
DISCRETE 49,50 49.50 58,65 66400 66,00 78.86
NCN DISCRETE 56443 154442 263,27 17,42 9,27 23,74
®00E C 64420 112,15 160.10 66.00 66,00 76,79
ADJUSTED GOOD WEATHER RAD WEATMER
A 8 c A ) ¢
TATAL 183,46 312461 442,77 175.56¢ 183,25 214.39
RADAR ONLY 78.09 109499 141,00 106400 108,00  112.00
REACON ONLY 8,00 16490 24.00 4.00 6400 8.09
DISCRETE 3,00 4,399 5,00 3,22 5.00 6,20
NON DISCRETE 5.0 12.00 19.00 1.00 1.00 2.00
L _wopE C 5,00 9.2 13.00 _3.00 5.00 6.00
2ADAR REINFOPLED BEACON 97.46 187.51 277.77 67.5¢6 69,25 34,39
_____ __DISCRETE 45,54 45,54 53.96 6072 60,72 72,55
NON DISCPETE 51,91 142.07 223.81 5.82 8.53 21.84
“0DE ¢ 59,06 123,18 147,29 60412 60,12 10.64
ASSOCIATED TRACKS G0OD WEATHER 8AD WEATHER
A 8 ¢ A B 3
TaTAL 41 54 _
PADAR ONLY 2 2
BEACON_ONLY 3 $
OISCRETE 3 s
NON PISCRETS 0 [}
MODE € 1 2
RADAR PEINFORCED BEACON 16 48
DISCRETE 32 %)
} NON DISCRETE 4 s
wi0E C 35 46
UNASSOCIATED TPACKS 00D WEATHER BAD WEATHER
B A 3 ¢ A 8 ¢
. TOTAL 39 218 345 23 28 58
. RADAR ONLY 26 60 93 3 6 19__
' QEACON ONLY 2 6 10 0 0 1
DISCRETE 0 0 0 0 ] 0
i NON DISCPETE 2 6 10 0 [} 1
: MeDEC 2 3 s 1 1 1
s RADAR REINFORCED BEACON 62 152 242 23 22 47
1 CISCRETE 14 14 22 18 18 10
. NON CISCPETE Y 138 220 2 4 17
4 *0DE € 24 68 112 15 15 25
i ZRASS-L INKED 17 22
L e e .- ——
' UNUSED TARGET REOQRTS 54 58 €2 103 103 106
_ PADAP 59 53 50 109 100 190 _
AEACON 4 ) 12 3 3 «
P
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SYSTEM LCAD vaLuE.
£

- J U e L R _ _
CHMICA3T0 O4ARE
—_ - . 1988 e e -
_Bass 3020 #SATHEF BAD wWEATHZE
A ] < 3 8 ¢
TITAL e -133,99 252,12 390425 _____ _75.47 . 82,55 _113,0¢6
RADAR ONLY 22.J0 47.78 73.57 2.27 L ) T.l4
SEACON ONLY 0.0 020, _ 300 ___ 9,33 __.0.00. . 0.09
DISCRETE 3.00 0.30 ¢.00 0479 0.00 0.C0O
—NON_QISCREYE 0,00 2,30 0,00 9,22 Q.00 .22
“00E C 0.09 3.29 2.02 0.0 9.00 0.92
RADAR REINFORCED PEACON = 112,99 214,36 315,69  74.20  T7.84 105,32
DISCRETE 51,72 51.72 62449 68,96 68498 81,20
_NON DISCPETE. e ... 60428 162,62 254419 __ 525 __ _ 8,89 24422
wipe ¢ 69.99 123,12 176424 6R,.96 58,96 80.92
ADJUSTED 3000 WEATHER BAD WEATHER
o S A _ 3 < A 8
TOTAL 188,03 318419 449,35 176,27 185,61 216445
PADAR ONLY 76,00  104.00 _ 133,00 _ 104.00__ 108.00  111.09
REACON ONLY 9.09 17.30 25400 4,00 6400 8.02
QISCRETE. 3.09 4400 5.00 3,22 500 . _ 5.2
NGN DISCRETE 6.00 13.390 20.00 1.9 1.00 2.50
COUMODFE T 6400 10430 14460 3,00 5.0¢ 5,00
RADAR REINFORCED REACON 103,03  197.19 291.35 59,27 71.61 97.45
__DISCRETE 47.58 47.5¢ 57,49 63,48 63.+4 74,73
NON DISCRETE 5545 169.61 232,84 4,83 8.18 22.7%
MCDE C 64.29  113.27 162,14 53,46 63,44 78445
ASSOCIATED TRACKS  GDOD WEATHER e BAD WEATHE®R
T A 3 ¢ 8 ¢
TOTAL o LAY B3
RADAR QONLY 2 b4
BEACON CMLY _ 3 LI
DISCRETE 3 4
NON CISCPETE 9 - B B
#0DE € 1 2
RAGAR REIMFOPCED PEACON 36 87
DISCRETE 33 b
NON_DISCRETE 3 3 ;
M0DE ¢ 36 48
UNGSSOCTATED TRACKE — 3070 WEATHER BAD WEATHER
T A 8 c A8t
TOTAL 93 223 349 26 30 61
1 DADAR DNLY 26 54 _ B4 3 6. .3
3 9EACON ONLY 2 ? i0 b] 0 1
. OISCPETE _ o 2 B D I 3
NON DISCRETE F1 i 19 b} ¢ 1
. _mMopEC 2 b 6 Y 1
RAOAT P EINFORCED BEACON 67 152 255 21 24 51
* DISCRETE 15 15 26 13 ) N 3
NON DISCRETE 52 167 2 2 5 2
__ POOE C 28 7T 126 15 15 26
CROSS-LINKET 16 22
UNUSED TARGET RESORTS 54 59 83 103 103 104
0a0AP 59 53 50 133130 100

BEACON D) 9 13 3 3 .

Bty e ans




STsie™ LUJAU VALUES

e __ . . FQ® _ e e
CH4ICAGN OHARE
1992 —_ e
9ASE. 6000 WEATHER __8AD WEATHER
A 8 c A 8 ¢
TOTAL _ . 137.81 256482 395,217 ___76,87 ___B84.74 _ 115.66
RADAR ONLY 20458 44,15 57.72 1.97 .02 607
_BEACON_ONLY _ D460 0000 04C0_ 0400 0.00 ___0.00
DISCRETE 2,09 0.90 0.00 0.90 0.00 0.00
NON _DISCRETE 0.0 9.20 0.00 0,09 Q.00 3.00
MODE C 0,90 0.30 0.00 0.20 0.C0 0.00
"RADAR PEINFORCED_BEACON 117629 22267 228,05 74,91 B80Q,.71 _ 109,58
DISCRETE 53,91 53.91 56409 71.88 71.88 83,74
B NON DISCPETE = __ 63438 168,76 _ 26196 3.93 8483 _ 25,84
MODE C 76.41% 134.37 192,60 71.88 71.88 85.29
ADJUSTED G000 WEATHEF 8AD WEATHER
A 8 ¢ A 8 £
TITAL 190,91 323,86 455,80 176,91 187.26 219.82
RADAR_ONLY 76,00 _ 101,00 128,00  _ 106.00__ 107,900 ___11C,00
9EACON ONLY 9,00 18.30 26,00 4,30 6403 9.00
DISCRETE 3,09 4,20 5,00 3,92 5400 7.G0
NON DISCRETE 6.02 14430 21.09 1.00 1.00 2.00
.. _.MOgE C 66D 11430 15,20 %400 _ 5.00__ __7.00Q
RADAR REINFCRCED BEACON 107.91 204.R6  301.80 58,91 74.26 100.82
DISCPETE 49,69 49,60 60480 56,13 66413 ___ 17,04
NON DISCRETE 58,31 155,26 241,90 2.78 8.13 23.78
MEOE ¢ Tus05 123,52 177,19 bhald 66413 28,46
ASSOCIATED TRACXS 6310 _WEATHER BAD WEATHER
A 8 3 A ) c
_TOTAL i 41 54
RADAR ONLY 2 F]
_BEACON ONLY 3 &
DISCPETE 3 4
NON OISCRETE 9 c
MODE C ] 2
RADAP QEINFORCED BEACON 36 48
DISCPETE 15 T
NON DISCRETE 1 _2
HODE ¢ Y 50
UNASSOCTATED TRacKS G0JD WEATHER A0 WEATHER
N A 8 c A 8 o
TaTAL 98 227 385 24 31 62
RADAR CNLY 23 51 79 3 5 8
BEACON ONLY 3 7 10 0 0 1
DISCPETE 0 0 ¢ d ¢ )
NON OISCRETE 3 7 10 ) [} 1
. ®00€E C 1 3 6 1 1 )
RADAR REINFOPCED SEACON 72 169 266 21 26 53
DISCRETE 15 13 26 20 20 31
NON DISCRETE 57 15¢ 240 1 6 22
___ wQDE € 32 96 139 16 16 28
CRISS-LINKED 17 23
UNUSED TARGET @cpORTS 55 L) 83 103 103 104
240AR 50 59 50 100 100 100
9F ACON s 9 13 3 3 4

A
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APPENDIX 1

IAC SYSTEM LOAD FACTORS FOR THE
LOS ANGELES TRACON SURVEILLANCE SITES




TTSYSTEY LIAD VALLES

eQF

LDS LNGELES LAX4

1977

aasSF

TOTAL

A

GO0 WIATHER

A

c

PAD WEATHER
Iy P

c
185462 271426 386091  6Je85_ . 76419 ___106.87

PADAP ONLY 46,03 80.39 114,76 5.6% 9.68 13.70
BEACLN CMLY _L.00 6,00 Canld _2.20 Q00 J.00
PISCFETF G.C0 C.N0 C.CN 0.00 J.C0 ¢.00
MOM CISCRETE | _Sed_ __ SeuC __ . Cevd . DeV0. 040 . . G40
PCOF C C.C0 c.0C €.00C J4du 0.3 Gel o
PaANee PEINFRECED RCACON . 109443 _ 19veR7.. 2725 __ ... 54479 ___bbe52 __._93.17
FISCFrYF 32444 36.1°0 LI XX ) «3,26 £1.24 7149
AON LISCRETT 7018 156,27 225,231 11.54 1°.22 2182
LA AR ¢ 43,2% 74.99 lit. €2 43,24 «3.26 62493
ADJUSTED GNND WEATHEF PAC WEATHER
N _ . . - .4 3 c A B _C_
TrYsn 8,63 325.60 £62,27 16041 178.19 209,71
RADAL )Y 99,023 135,22 2171.2C 102.3€C 1:2.60 117.06
PEACIN FRLY Gl 1%5.0C 22400 2.29 5.00 T.50
DISCSEYS . ReC0__3.230. selG_ 2,60 4,42 . ta0
NOM TISCRETE TeCd 12.3) 18.00 1.00 1.00 1.00
vere €0 . 3,00 bedu_ . _Geult 2eviv 4.C0 . __5.00
RADAC OEJPFPECELD PEACTN 124.83 175.69 25% 427 504601 tl1.16 65.7)
_LIsCeFTE 29,65 11,3° 2,09 29,84 07,34 £5.22
MK PISCRFTC 7d.¢8 1%4.22 Cuwle2S 10.¢1 14.05 19.94
SOOR G L 3S.83_ 58,539 . SE.0C _ 39,80 . . 39,60 __ 57,58
ASTCrIATED Teoprve o - ... _02D NEATREe . _ . _ BAD WEATHER _ ..
a a ¢ A P ¢
JI2TAL 213 33
PENAR Fagy 2 3
BEAFAY FALY e 1l e ; . -
creCreTe 1 2
A™N TISCEETE . o I - - - C -
vere ¢ 1 1
JADAL ETINELCoTr pELolS alle} 28
rreCRETS 18 2z
LIl S BT & £ - — I R Lt -
vree ¢ 13 €4
LMasSer I aTer Tealws GCI0 WIBTHEF B2C wtaTwekR
—— A ° L A 2 £
ToTeL 12> 247 144 28 «2 76
EAJAC ~aLY “g 8¢ lié 5 S _ 14
BIACLEE Ty 3 L) 9 v i Z
fTErLETE -~ " ~ ] = b [ 3
AP FTLCE TS T < : : i
_ I o S i 2 2 1 1 2
24020 ISETLETLRCN PEALTA L) 182 23 22 32 58
rIsSrLeTy iv 15 a7 . _18 .23 ¢
v orTe(rete 24 167 23 < 8 i-
¥ Py C . 22 - Fe _ 1¢ Y 34
A NI e A A A 22 27
_r:-‘v'-srﬂ T.‘KT_‘-'_ ocrono T £ e tl 1c2 103 104
coCer H $) e 123 148 ael
BlaCr 3 11 ? 2 ¢

o —tmne i =




SYSTEY LCaD vaLuEs

_ - — e _FOAP I
LIS ANGFLES LAYG
1989
paer . .. __.__.GDJOD WraATHER___ 9AD WEATHER
4 R ¢ 2 & z
TITAL 170270 291,..4 411,27 A7420 . B245__ 1l4.04
RADAR NNLY 46.10 78.79 111,20 5.19 B.62 12.04
PEACCN CMLY R.09 Ga20 Lol 0,32 0.00 .20
CISCRETE Je0 [PPRY) J.00 c.%0 0.C0 Jev0
_ M'N CISCFETE weld (TP .00 c.00 LeCO0__ G.00
rree € c.C9 0.09 Lol J.30C CeCO 0.09
QANA? PEINFLFCER REACON 126461 212,34 C0.07 52,01 73.94__102.61
CISCFETE 38.75 38,75 £1.7R S1,67 57.35 79.40
MCh LISCEETE 85.,8% 173.59 246,29 lve3l 16.58 23.21
wree ¢ Se¢.57 9¢ .0R 135,53 51eh7 51.67 72.37
LOIUSTET GNOD WEATHER RAD WEATHER
o _ i A 8 ¢ A .
TnTa 221.¢4% 345,35 469,06 1A8.55 185402 218.40
SANAR FMLY 99,09  134.00 __169,LD 177,99 111,06 116.00
SEACTN FrLY 10.1) 17.0% 24403 400 €3¢ 8.0
PISCFETE. . _2.€0 23,09 ©eCG_ 300 5430 bewd
MON LICCEETE 8,09 14,0C 25689 1.90 1405 Z.C0
wCCEC 5422 LI DTS 3429 . LYY . 5430
PATAD OEINFEFECTT FEACTN 116,584 195,35 ¢Tt. (¢ 87.05 8,2 94,40
PISCFETE 25.¢5 35445 47.¢4 27454 52,17 13,05
NOM TISCEETE 79.59  i59.7¢ 228,42 9,51 15.26 21.35
vfGFEC 52.L5 88.39 124473 LT84 67,5 66.58
BESCCIATIC TE2CKS GDOD WEATHEER . 8AD wEATHER
A 3 ¢ A ) C
TATAL 28 3¢ _
Parac CaLY F 3
BIACCN LY z 2
srtecgETE 0 T T T T Ty T T T 3
Noh O LISCRETE . . <
werg 1 1
CATAT RFIMFOCCEL DEZCMY 26 21
CISCFeTE 20 2¢
NN [ISCEFTE [ £
wops s T A S - T e o
UMBSSICIATER Tranys - GO7D WEATHWEF ) SaC WEATHER
A 8 ¢ A 3 [y
ToTeL 143 266 202 22 47 7€
canaC rNLY «9 5€ 121 5 8 13
ECAr-sy iy ) B 2 b} i 2
rrSrEETS 2J b] Y 2 4 1
vAN FTECOETE A " 3 : 1
g A 1 L) 4 1 1 3. _
TTANEE SENECECCr afpc 31 172 zc? 27 37 63
~ISCEETE Y R 25 22 27 &7
[l U SS Galah R 75 156 224 5 - 1< 1s
vree LD UL Y { 106 2z 2y 39
(QHQ_e-lrn..:r ?Z s
TNUTEr T 7gECC T sEoCETT e €9 €2 2 10z 10%
£arer 52 ) < Hiely 10¢ 1¢0¢C
AC s s 5 q b K
I-3




TSYSTEM LDAD VALUES

- . . FCR .
LOS ANGELES LAXe
1982
BASE e o GDAD WEATHER 8AD WEATHER
A [ o A € C
T2TAL . 177.02 298.,7Q . 42C.29 7i.34% P5en8___118.73
RADAR ONLY 43,24 73.06 102.569 4.91 8.05 11.19
QEACCN LMY aa 0 C aliad Q.09 0.00 2.00 0.00
DISCRETE JeCO 0ed? [ s G20 C.C0 C.00
_MEN CTISCPFYE_ 0409 C.J0 GO 20 Loawl _GelQ
*l0E € vs 00 0.03 C.C? Q.00 0.0¢ 0.C0
QANAF ORIMFNFCEC PEACOM . 133,79 _225.6% 217449 . _ .  _ bEe44d ____77.83___137.54
DISCOETE “2,¢t4 42.664 Ebe24 56485 €027 €3,11
NCM CISCSETE 91,15 183,43 261,24 9.59 1758 246,613
“OCE C 64467 199.28 153,59 56.,8% £6.85 77.80
AP JUSTED GCID WEATHER BAD WEATHER
[ A R £ A B _____C .
TZTAL 221.48 354459 478,C9 172.12 188460 222.94
RADAP ~1) Y 92,59 . 129,29 161,00 107,33 111 .30 115,00
REACCN CMLY 11.€0 18,90 25.C0 4430 6400 9.00
Creceeye . 2.0 o340 _5.00 3,00 . _&.,00_ 7.C0
NCKM CISCRFTE S.2) 19430 2CoC0 1.0 l.ul 2.80
LUV CCF € _Besa . Sed). . i2{wm . . 3,.,u0 . EaQu o Beud
RaNaF FEIMFCCCEN PEACCA 122,¢72 237459 292449 6lei2 71460 98.94
_DISCFETEL 19,23 39,23 £1.7% 2,20 LS 2t b6
MoK PISPCETS 82,84 158,36 24L42% 8.32 16415 22.48
MICE T 59,77 _ 1CC.56 141,320 57435 Lea 26 71458
ASSFrYATER TOACWS . _GCCOD weliTHMEE __ . _ . .. RAD whAThzR . _ ..
A R ¢ A [ c
INTAL. 310 3¢
PALAS CNLY ? 2
eZACPN THyY _ I ~ . 2 -
rfISCOFTE 2 <
vey o prSeeEYE o b I C
varr ¢ i 1
SACAR _SZIPETRCO0 €FACOR 24 s
CISCFETE 22 29
R Ak O o G o 3 -3 IR 4 e - .8 _
Lokl 23 31
UNASENC ILTED TPACHS G000 WELTHIF AAC WEATHER
—_— A B ol A £ c
TAITRL lan 240 363 a2 4¢ 78
FADE&P £NlY L 41 . ee 1le 5 . e 12
ITACTE CrLY 3 7 13 2 1 2
FISPEFTE - | . bl c . K L 1
el I S X R 4 7 i c 1 1
__uf'r:‘-‘c_' 7 3 & L 1 Z -
CANAF DSEMFPECHD RAELCON 97 181 746 27 27 (X3
rISCETTE [ & S 17 Lo 22 2t &7
L A S A 30 164 22¢ & li 17
LA _ a7 LA % L 21 21 41
CoISS=1Ttuer 2% 32
UNUSTP TPErET etOoTRTS 55 £9 (3] 13 luZ N
cales £3 JAN] i g4 o 10¢C 100
£zl b] <+ 12 3 K [}




SYSTE™ L QAD VaLUES

e — FQe e
LS ANGELES LAYXe
1984
18SE o GQOOD_WEATHER .. BAD WEATHEF _.
A R c A 2 ¢
INTay 183,72 33K,25  «28,78 79423 S9.wé__ _123.21_
RACAE CONLY 41,66 69.52 97.42 4.57 T.63 10.26
9FACTN ALY £.02 2.00 0,80 0.09 0,00 _0.09
GISCFETF EEY) V.20 Cel S¢0G 0.00 £.00
KON CISCOETS Geld 0.0 Vel 0.00 Cevubl___ . D.00_
vgre r 0.c" c.00 c.co 2.0u Lol L0
CaNaE CETNFORCED PEACON 142,09 236,72 331,36 69,45 82,05  112.77
g15CTeTF 4.t 4,84 6i.16 51.12 61,32 87.13
NN CISCFETE 96,23 192,87 27C.ZY R.53 20.92 £5.63
¥RGE C T2.55 120459 146,62 51,12 €1.12 93,06
POt STRr GIIN JEATHER AL WEATHER
o A a’ c A 8 ot
T-TaL 237,71 362,79  4BE,6S 174,08  192.69 226.75
FARAR PalYy 96.(0 126,30  157.€9 19699  1]0.60C  114.C0
ITACC ALY 1l.0e 19.3% 27.08 P 7.6 9.u0
CU1SCEFTE 2.£9 4,99 E.09 2,0C 5.8C __ _7.40
NCR FTSCRETE 9,00 15.9¢ 22400 1.90 2.¢0 2400
¥hOE 6.2 16,30 13,02 3,22 Seal ___ 7.00_
FANSR FEIVFCFCE" EEACCKN 120.71  217.78  3G4.85 64408 75.49  103.75
CYSCPETE 62,38 62,18 s$¢.27 56423 56,23 §2.16
MON [ISCFFTE 2B.54 175,60  24E,.%59 7.35 16.26 23.58
»CCE € 66,75  131L.96 15,14 56,23 56,23 16441
LSSPCTATED THACHS GDID WEATHEF 940 WEATHER
A B ¢ A C c
TOTAL 2y Qi
PALAR ALY 2 <
agACCN CPLY 2 3 o
CTISCFPTF 2 3
Moh O PISCOETI 3 N S
Rt S 1 1
047aC CIINECELER PEACTM 24 L
CTSCFeTE 22 31
ACh O PISCRETT 3 ¢«
vite o 3¢ 3¢
TNEEErCI TR TRAlKS 5000 WwEATHEF - TBAC WEATHER
4 3 < 3 8 c
TATaL 156 277 166 14 5¢ 83
oaADAF CNLY ©5 77 1¢ce 8 12
PEACEY oYy T - 4 3 11 f) i i
CroCrlTe 3 ) 0 9 e 0
BETAN S A1 1 2 A 4 a 11 4 1 1
varg ¢ 2 4 ¢ 1 i 2
TaCed TEJLCCECEC OTALTT 1C5 152 279 29 4., 69
PITCLTTE 19 ) 32 25 2% 49
T TREAN TR ETE 85 173 24¢ “ 15 23
veCE € 42 8% E .22 %2 42
rarecagfevpn - H 22
UNUSEF Ta6CF7 €rorote 56 <3 '¥] 172 ic: 195
e 3 .5 £C 100 1¢¢ 1S
arrre Q K] 1 H ]




SYSTE¥ LOAC VALLES
, ECP N
LS ANGELES LA¥e
1986
QASE . . .GOOD WEATHER _ . . .8A0 wCATHER
A ° C A e o
ToTeL . 189,42 312,23 43553 TTe%l 92412 126,123
QAD2P CNLY 9,7 65459 91,48 4,15 .65 9el4
BEACCN COMY 2.0 0.0 L00 0420 0,00 0.20
CISCFETE .00 C.30 C.CO ve00 2.00 %.00
_ - NP CI‘CEFT‘_ S — ;o:;.__ _ QOJJ,, —_ ,COLJ_‘_.___,_.A.,,(IQJQ.. — 0eCC___ 0.00
Ldalal B o .0 €.00 C.CC 0.90 A a0
QATMAD REINFCOCED PELCOM 149,76 2456494 364,11 . . 73.26 . BE.47 _ 116.96
NISCRETE 40,43 49,4 65457 55.86 £5.8¢6 90.33
NCM LISCPETS 1206437 197,54 J1E.54 2a4G 19.¢61 25,63
MCOE C 81.¢7 124,12 18¢,.76 55,96 65.86 88.22
20JLSTEL GOND WEATK:EF B8AD WFATHEFR
_ A B C . A _B. R S
TITAL 243,79 372.138 49645k ARy 195.¢4 229.00
RANAD CMLY 96.(" 122,23 152,60 YL 11600 113.00
AEACEY CMLY 12.¢5 22403 280U 4.CY 7.00 3.29
oL nISPERETR 60 4,30 548 2400 . __S5.CC__ 7.00
NON CISCPFTC 16,02 16.00 22.0) 1.02 2.0l 2.G0
I el N S L9 11630 15e03_ 3433 __Beww__ _ TS
TADMQ FEINFCLCRD FEACCN 137.78 227.1¢ 31€.58 AT, 40 78.64 1u7.66
NISCPETE (S X) 45,46 50423 20,59  £4.59 E3aiu.
NON NISCRPTS G2.24 161,74 25¢ .25 £.81 18.C4 24450
mogs O e . T8eS%  L23.39 . i71.B2. . 63459 ___ 60459 _8l41b
LESNCTATEDN TraCre . 5R000 _WEATHWEKR . .. _BAT WEATHER_
[\ 3 o ) e C
In1aL ] 42
SaDaFr ALY 1 2
AEACTY MY _ U - [ S
rISCRETE 2 3
NN L ISCRETE R [ S I [
prce € 1 s
SADAS CEIPERECEC ERLCNM 24 a7
CISCFRETS 25 33
R Lok U o - o U R .4
~¥CnRE 2 2¢
LNASSETILTEr TRRCuS AOCO WEATHER BAD WEATHEK
A ] t A E °
TATAL 124 281 “Cé 16 €1 84
PANAO ALY L Y- 4 166 .5 _ & 12
2E4L0N LY o o 12 0 1 2
o _mIseRTE Y I O SR 0 % 1
ACN DISCRETE 4 e 11 3 1 ]
L ) S 2 Lt & 2 2 3
EACAE 2679 CreCr ACLACAN 15¢ 163 28¢ 31 LPy o
nrseesry 233 20 2 2% o 2% 5%
KN [TSCoETE 83 178 252 2 14 22
¥ArE C_ _ __48 - 145 2¢ 2% @5
cancce{Jrver 2 4
UNUSER TeSQET BEoreTr s 5C t4 103 102 L5
Paraz R £3. .83 £ 1190 10¢ 1ce
IFYED 5 .- ik 2 ! >
1-6




| L R

SYSTE® LOAD VALUES !

. ____FDF U . ;
LOS ANGELES LAXS »
1988 ‘
RASE . 500N MEATMER  _ _ _ ___ BAD WEATHER _ __ :
A B ¢ & & ¢ ;
: InTeL 2964467 318,49  461.7% Ale3% Y4456 129.11_ I
: RADAR CNLY 35,82 58.62 81,41 3.66 5.81 7.95 k
| aeareN ANlyY 0.C9 £.20 0.C2 Ga20 D.00 D00 4
: CISCFETE CuLd Ge0l Con 0.00 0.00 0.00 |
_ vew [ISCRETE e L5 Vv €04 2.09 0,00 _ 0.00_ i
MRrEC C.CO 0.0C 6.cO €.09 e G.00
QANAF PEINFCRCEO PFACON 158,64 259,47 26C.29 77.68 86475 121,16 _ [
CISCLETE S4.14 54414 70,61 72.19 72.19 93.33
¥CN [ISCRETE 154453 295.33 86,68 5,49 16457 27.33 I
wrCE C 9Ce25  147.56  lub4.86 72.19 72.19 63,34 l
AFIUSTET 600D WEATHEP BAL WEATHER [
o A R’ C A ) ¢ ‘1
Tvay 249,95 376.71 503,47 182.46  197.&5 233.47
RANER FNLY S1std  117e43u 14%.€90 106,00 109.4¢ 112,00 f
PEACCN CHLY 13,09 21490 25450 5499 7.00 10,00 i
 TISCRFTSf 3,00 4,30 6L 3,00 5,56 7.0 '
AN AT T 10.02 17,00 22,70 2,30 2.00 3,40 ;
L 7.09 12402 sEa.0n 3,09 5420 1,00 %
TATAO CEINFCKRCED PEECON 145.95  238.71 321,47 7166 81.65 111.47 4
FISCEETE 69, k) 4,81 L&, 86 Sheld bboed = _BS,ET E
NON LITCFRETE G6al& 188,90 26A.ED 5495 £.24 25.60 v
_wngr ¢ 83,03  135.75  18e,47 56441 6E .61 §5.67 !
ASSOCTATFD TELCKS 509D WIATHER BAC WEATHER i
oo A D) ¢ A 3 ¢ !
AL IN 23 45
2anAF CaY ? 4
3CACCT THLY 2 3
I B Y 2 i 2 ) T 3 '
“er PTSCEETE 3 SN — f
- LAl 1 2
RANAO T IvErrLEn B 2CON 29 [
OB 27 37
vAh CISCRATS 2 o 3
TT Teemg e T - EXY aL
CNASSrriaTsr TREEWS T GEID WEATHER QAL WEATMER
A 3 ¢ A & ¢
LEARCN 1¢1 28¢5 4190 14 o5 83
92080 fALY D) 67 9%_ . I D B §
e AlIY CHLY 4 a 12 3 i F
“TCCRETE ) b} ¢ 1. o G 1
APA CTCFrOETE & Q 12 < 1 1l
verior ' 3 . 7 3 1 2
O4n8F SITHFTCCIT BLACTN 117 217 2¢2 31 «1 22
nUSCECTE 23 23 aF 29 2§ 4% E
PON rTECEETE 94 187 24t 2 1¢ 23 u
vrlE C 53 e _ RS 2s 2¢ _b¢ p
LI B I A R ) ¢ 3¢ H
UNUSFi™ TZEr:7 crorsTs S < £ N 104 199
28048 D) sy 5¢C 1¢ T -
Torgcr T T e 2 14 3 4 9




SYSTEM LOAC VALLES

e M e - FOR . L . _
LOS ANGELES L&X4
19383
SaSE e GNOD WEATHER BAD_WEATHER _
s L) c s 8 c
TaTAL 204,00 326,47 G4S.7A__ __ _B5,18 _ _GB.16.__ 133,75
PADAR ANLY 33,23 54,30 74467 .14 4.93 6,71
RCACCN CMLY L0 flanl L. LG .00 L..40C o0l
PISCFETE 5403 0.20 C.0C 0.00 ¢.0¢C GeCo
_MON_LISCEETE C.L £.00 e 00 o hevsu Gabb . L.0O
MCCE JeC2 9440 Lol 0.00 c.CC €.00
©ADAF SEINFORCEL BEACCN. 188476270443 _ 374415 _ 82,04 . 92425 127.3%
FISCHCTE 59,04 59,34 76,65 78.72 18,72 97.98
NON ClefeeTs 1L2.22 211,39 257.25 3..31 164,52 2S.0hH
roce 106,10 162.42 226,75 76,72 7€.72 100.13
APJUSTED 6000 WEATHEP BAC WEATHER
. — A g C A e _C._
TrTAL 255.42 393,79  511.17 1P5.,48  200.79 233.88
CANAR CNLY £S. {1 112,29 137,04 105,270 108.00 dl2.u0
AERCCN ALY 13,50 22,590 3C.053 5.2y 7.6 1C.00
_CTSCEFTS R 2,09 5,10 £.C2 _ 4439 E£.CO____ B.CG
NON PISFRETS 19400 1708 24402 1492 1400 2.00
LMete O 8.2 13,92 18 G Ll _felu_____8.00
OARAT EeINFRECED FEACTR 15242 248.79 344417 75,42 85,79 116.68
LISCrRPTF 4,32 £4,32 20,720 22.43 12,42 Soall
» N TISCRFTC 99,19 196,47  272.47 2,0¢ 13,37 26473
_MCOE € e N2.€3 149,93 205,78  T2,43___ _T2.443 __92.17
8SSCCIATER TFACWS _  _GCIN_MSATMER____ _ __ 8AG_WEATHER
A 3 ¢ a ) ¢
TeTeL 19 &2 —
Tena0 ~aiy 2 2
DTICON TrLY . I SR o e O _
PISCERETE 2 2
AT frecpETe e S
verr e 1 2
_SACAS Tt IpcTecer BvesCC) 31 42
FISCHETS ED) 4
NN LTISCEETE DU — . N Z
MECE C 32 a3
UNESSETIRTOR TRAIVS GOND WEATHIR 9AC WEATHER
- _ A [ d A £ C
ToTAL 164 2c8 4t 27 €1 87
SArAR ~uyy D s 53 U 4 1 12
nTarCr ergy 5 3 T2 2 : 2
CISCHETE e I R T 1 SN . :
S TSI & o 2 12 ¢ 1 1
voor 2 5 ° > 1 2.
TTANAE SSINEREAER FEACON 122 217 113 12 41 75
orrsesev: 24 2 el . 32 Ie 5¢
sraorveCiETE ca R 27¢ ! 1N 2¢
vere ¢ &Y il 17t 29 s o
‘:“jk‘g-[xpv‘:r 29 g
TeUSEr TarreY pEaocls ? 61 1% inh igt
vt £) 3) ¢ L) e ity
czarrs 7 11 1€ » 4 <




SYSTEM LOAD vaLLES

e e - FoP . _ . _
LIS ANGELES Lax?
1577
ApACE F _ GO0 _WEATHIF _ . BAD_WEATHER_ __
2 [ ¢ A 3 c
TOTAL o i56e4)_ 27)e%E 2BEE2 O TEL.H9 . 106,39
RADAF NKLY 4,29 B3 .45 116482 5.62 9.60 13.59
QEACCN CMLY wald P el g.ud 0,60 2,62
OISCRFTE C.CN Ged3 wels 2.30 v.0C .00
LMON PISCRETE 0.CO 0693 __ 0409 ___ C.00 0.06¢ 0.060
vOre C .02 2423 L0 3409 c.00 0.60
RANAER PEIMFrOCEr F2CON 131011 131.31  271.50 54479 66429 92.80
prsce=Te 32,44 16,27 4k, 77 43,26 S51.12 71.29
*ON CISCRETS 77,67 156,33 22¢.12 11.54 15417 21.51
»ORE «3,590 7t.%6 1C€.57 43,25 43,26 ¢2.81
angnTTIn GOJD WEATHER BAD WEATHER
i A 3 c A B o
TRYAL 209,31 325.7? 463,15 169441 177.99 2v9.37
24NsE TNLY 96,07 135,35  :71.8) _1u7,99 112.890 117.€9
agafrch nNeLy 9.2 15,00 22.CC 3.00 £.0C 7.00
_DISCRETD . 2ekd_ 3,00 4elS 2,90 4,00 6400
NOL DTESCFFTE 7.59 12,94 16,08 1.22 ) 1.00
L MPREC 3,089 6490 9403 _ 2,90 4000 5.00
kaMAP CEINECRCEr PESCP® 103431 175.73 25 .25 €l £U.99 85,37
PISCRETE 29,5 11,35 ©3,12 39,9¢ 47,03 65,59
NAN CISCEETE 71.46 144,28 207.12 15.61 12.95 19.79
vrCEC 4C.2 59,912 58,05 39,8C 29,80 57.78
ASSCCTATED TReeges 3C00 4EATHEF RAD WEATHER
’ ‘ o A 3 C A B [
TRTA| 232 21
CareE CMLY 2 2
3zalen CHLY - o 2
T T epseetye T T T T oy T T F
AN DISCTETE e s . e o
bcce ¢ T T Y 1
CAPAF SAJANECErEr AFsC™) 17 2
PISCOETE 13 i8
sreocgpsceeTE 4 -
ol o T 1% 19
TnASSERI#TER Yeacks 0 T T5070 WEATHEF BAD wEATHER
A 1 C A E c
TITL1 128 25 366 24 ) a9
2a08€ CNLY 49 g+ 123 _ . _ . _6. 1 _1¢
AcACrr THLY 3 5 12 b} 1 2
NTSCRETE 2 2 R . [ |
MosoeregeeTe 2 T s T T T e 2 1 1
vesy 1 2 3 1 1 2
Tearar STINFLECCIL RELCOMN 94 158 222 2° a €3
nreceeTg 17 1. 22 2 «8
I Y -T2 RS 2 T N ’:2 6 9 15
wrpeor ?5 £ £ 2?1 3%
Cafsc-LIAvED B TTTTT 22 o -7 33
UMUSED TRRLTT FgpreTs S4 £R [ 172 1v3 lvé
recev su o 33 “e tev T T § 1+
B pearC 4 9 11 2 ?




TSYSTEY L 0AD VALUES

FIUR _ . .
L3S ANGELES LaX?7
138)
2ASE e e 6O0D WEATHE® . __°AD WEATHER _ __ __
A B o 4 g c
T0Tel B e ATY 018 290,51 4L9.02. FT.l0 82.20 1le,09
RACAR DMLY 46,24 TR,53 Jic. el Yelb 6455 11493
PTACLON MY L.C2 0.32 Ll 2.0 p.0op DGO
CISCFETE U.CD J.00 ¢.00 0.20 C.03 C.00
. NPN O PISCERTE_ _.0,03 04+20 CoebV_ _ _ J)eJQ __ _0sJu____ _veul
pnpe 0.C0 0.30 (.C0 0.00 G.CC c.CO
9404 CEIMFORCED PELCOM _1244%6 211,96 296,02_ _____ 92.291 _ _73.e65__102.1%
PISCEFTE 28,75 38,7% Sl.tER 51.57 57.19 79.14
Ny FISCERTS gt. 19 173,22 £47.34 18633 l1b.46 231.02
vore © 56.¢6 98 ,Q7 12%,2¢ 51.57 54467 72.18
ANJUSTER G0 WEATHER 34D WEATHER
o A 8 . C_ . . A ..k C
TCTAL 223.94 346,22 4r7.19 148,35 184478 217469
QANAT TNy Y $9.48 136,37 1¢€,C) 12700  111l.w@ 11600
AEACCN LY 1. 00 17.0¢ 24403 4.0% 6y 8.C0
F15CPFTYE 2409 3.0 44l . 3,30 _ 5,0C__ _beCO
MOM CISCRFETe 8e32 14,4230 23.00 1.39 1.88 2.0
»CCE € e Lo SelC . Begd  13eCd . 2.0G_ __ _4ens . _6.00
RACAF OFTNFORCFT ®»EaCOM 114.94 135402 27%414 57.0% £T.78 93,69
CISCRETT 38,85 35,55 47.5% 97454 52002 12.81
AN PISCPFTE 79.25 159,37 ?27.55% 9.51 15.,1¢ 21,18
¥ore C . _3Zs}6 BR,29_ 126463 47434 __ 47454 56641
‘SSTCIATEL YRACKS .. _GOOD _WwEATHER __ ___ _BAD wWtATHMER _
A 9 A f C
STel 22 29
agnec Ly 2 <
EACCM CALY ; i 1 . T .
CISCRETE 1 2
NTA [ISCPETS . R S o : I |
weng or 1 i
SAQL0 reTHEFEOEr EZu0TN 19 25
PISCRFTF 1& 23
PON [ ISCESTE R . I
rrCe € 17 23
UNASSICTATES TOeCKS GOAD WEATHEF 94D WEATHER
o A d £ A £ :
T1774AL 149 2¢3 1RQ aq £32 85
CADAR, ALY &9 B 121 & . _ 6. 14
BCACCM (MY e 8 11 19 ]l 2
risceeve IR S S ¥ €. v It
NTY O LYCreETS 3 7 pist ¢ 1 1
D ol S 1 3 4 A a_ 2
CAler Terrrnprtr afACOS Qy 17¢ 2L7 21 &3 69
TrefeeTE 20 Ry o2 27 22 52
LS A S i 75 15¢ cet -] 11 17
veape o LT & S 4 2¢° o 2s 43
Cor Cel [twin 2 3¢
VNUSEN Ter-y cporcTe 55 58 e? 192 192 1u4
Crraec 59 £2 €L V] Y Kv
LN Y ) ) £ 12 ? 2 4




T SYSTE® LCAD VALUES

B _ K 1 B
LOS ANGELES LAX?
1982
nase .. ..GNDD_WEATHER_ . __8AD WEATHEPR
4 3 I A & ¢
TCTAL 177.38 297.93 4lFPat]) 71.31 ASeon __ 118,15
RANAP TNLY 43,34 72.84 102,35 4,87 7.98 11.C9
REACCN (MY (k] €.n0 £,C0 0,90 Ua20 0,60
NISCRETE Gebd 2420 .09 6.0 V.00 c.04
PN [ISCPETS Celv L6 CoLo CedQ 0.30___ 0,093
*OrCE C C.00 0.00 0.0 Gelu Ceutl Va0
PAnap CEIMFCPRCEC REACON 136,05 225,310 31¢.18 = _6%,%4 77,52  1Cl.ué
CISCRETF 42,64 42464 56411 56,85 LE BE 62.82
PON CTCYETF 1061 182,67 26C,C5 9,59 20,67 2%424
vOOE € £,07 109.79 153,11 56,85 56,65 77.58

ADJNETFC

GNOD VEATRER
A 8 c

BAD WEATHER
A E . C

TATAL 231422 354,1C 476,87 172.12 128,32 222,50
RAPAP NMpLY 97,9 129,390 1£1.68 197,99  111.6C 115,00
PEACTH CMLY 11,C0 18,03 25 .00 490 bevl G.20
_LIsCcreTE _ 209 3030 4l G0V B0 T
PEN PISCHETE Q02 15.70 21.C¢ 1,22 1.06 2.00
___errE ¢ 5,09 9439 12,00 L3030 __5.G6_ 6400
SANAS OEIMECECFL PELCAN 122,22 237.i¢ 250 .87 sl.i2 71.32 98,50
CISCPFTE 36,23 39,23 1062 52,30 £2,3C 76419
NOM CISCFETE €4.12 157,87 239.2¢% 5.32 19.02 22,30
__ernrE C R 5967 13C.3% 14486 52430 52,20 11.37
ASSCCTATEL TrRArKS _ 300D WEATHIF ___.__BAD wEATHER _
D 4 g 4 A g [
TIT8L 26 2z
FARAC NPALY 2 ¢
ecACCN THLY . _ 1 e __2___A e
TrYSeReYD 1 ?
My elferRyE S
T Uwpopt € 1 1
ODADAD DFIVECCCEr PELCON 21 2¢
FISCFFTE 18 24
___NPN CISCREYE Y e
*oCE ¢ 13 2¢
UNaSSTCTATER TTRaCKE 0 T 300D WEATHLE BAD WEATHER
a 8 C A I3 I
TATAL 156 27¢6 394 EE) 53 85
SANARICONLY 6T A3 Yy k.9 __ 13
REAFTN IMLY 5 e il a i 2
LD LA S T S 1 1 o o} _..C 1
MeK FISCRETE 4 ’ 1¢c v 3 1
—_.rore ¢ 2 3 5 1 3 2
3ANPLE PIINCFCCEC PFACAM 182 174 iy 33 42 79
nrsceeTy 2 21 N o2& 28 . %2
TWenorrsceere T T T TRl T (ke 23¢ 5. 1y 18
oL ) &l 51 122 26 H: 45
Coresay Jrrgr 2 te
TNUSER T260FT S€5¢06Te [ 50 [ 102 182 lvé
Feles ) e °s 153 ¢ 162
azarse : c i 3 4
I-11




SYSTEw LNAD VaLLTS

- N o Fne - -
LIS ANGELES LaX7
3 1c8¢
easSE .. _.GDONp WEATHEP _ . . _BAD WEATHER . _
A ] c A ) C
InTAL 183,98 iv5.31 ACbets  T4.13  B9.wb 02244
RADAP ANLY 41,71 €9.28 9¢. &5 4.54 7434 V.15
REACCN CMLY 0,60 .09 LoGd .29 .40 0.60
LISCRFTE ¢.00 Bl €l 0.00 0.00 0.00
C NCR CISCSETE Qe 9P Gewd 0490 0,00 ____0.00
»roe € 0.CO 0,00 c.Co 0.3 Geud 0.v0
RAPAR SSIMNFCPCEC PEACHM 142,27 236433 __329.79 __ . _59.65_ 81,72 . 112.25
NYISCHFTE 63,F4 45,84 61,00 61412 51.12 86,82
___NPM CISCFETE 96,43 163.13 68,79 .53 2C.59 25043
»ACE C 72,63 12%.32 168,01 hl.l2 61.12 82.80
ADJUSTC 5000 WZaTHE® PAD WEATHER
e _ B} ...A & _ ___C__ A B €.
TIT4AL 237.89 152,15 485461 176,28 192,18  226.27
RADAS PrLY 94. (Y 12599 156,40 avh N0 11¢ ety 114,09
BELOLN CMLY 11,42 19439 2640) 4,30 7.0C 9.00
- nISCEETE e C0 L %2) 5400 _ o 3.90 5400 _T.00
MON CISCRETE .02 £,30 21.09 1.90 2.0C 2.00
L MCRF_C . BetC 1€ 130G g0 5eSW._7.00
PADAF FEINFCFCEL BEACON 136,89  217.15 203,41 57,28 79.18 i¢3.27
FPISCEETE 42,18 £2,18 5012 56 £
PN [ISCFFTC 8,72 174,97 2647.28 7.95 16454 23,40
LA A . L .bE.B2 110,70 _ _]54.%57 56.23__ 5€.23 . _76.17
_ASSNCTATER _TEACYS ___5DI0 NEATMER 380 wEATHER _
A 3 C A [} c
13181 25 2z
OANAE INLY 1 3
BEACTN TMLY 2 Y S
PISCRET 2 2
NEK CISCRETS . S S I
vong ¢ 1 1
S474% CEQIECELEDR DCAHC N 22 29
FISCLETC 19 2t
NON r3<r957= ~ - _ ~ _a . e
T Tenpe ¢ 21 28
UNASSOCIATEC Tranws GCOD WEATHE® 3A0 WEATHER
— A ° [ A g C
ThTey 159 261 wny 4G te 8%
PADAE PNLY 4o 18 106 s S 13
AEBCLN THLY 4 3 11 b i 2
FISCRETE - s I8 b} e 1
NFM PYCCCETS 4 2 1Y n 1 1
S S ALAL Y S 2 4 b 1 1 2
OArAD EfIMESECST PEACCH 187 168 2el i 4c 7%
PISCEFRTS ) _ _21_ 23 _ 7 3 ) 55
RS S AL 66 172 246 o 1¢ 19
prre o 2 126 2a Y 48
Ce~seoyrnngEn N b
TV CER TpEncT cioreTs £ g 59 [E LU 1c:2 104
. ] ReCcs 5 53 _ £G 129 10 168
¢ geypren 5 Q .3 3 k) 4




SYSTS® LOAC VALUES
[ e e ET
LS ANGELES Lax?
S 9kk
aase e GODD _WFATHER_ BAD WEATHER
Iy R c A ¢ ¢
INTaAL _ 189.¢6 3ilesd 23,26 _17.28 91,19 125,47
RANAP QONLY 29,75 65,32 9G .50 4,12 6459 9.06
BEACTN QMY . c.a .
rISCRETE G0 €.00 VeCO ¢.09 ¢ GG 0.03
___ MK LISCOFTE o Caty C.n¢ 0.0y S04 c.CO 0.C0
FPCOE C 0.C0 C.00 G.CO c.oc 0.CC U.00
PADAF IFTNFPECEDL PEACCM 199,61 246413 362.26 72,26 85.11 116,40
CTSPPETF 49,40 49.4C £5.29 65.86 65486 69.99
MON PISCERETE 19051  196.76  27£.9¢ 2.4¢ 19.25 26,41
*CrE C €l.53 133,76 186.C0 A5,96 £5.66 67.92
ARJUSTFC GOOD WCATHER SAC WEATHER
o A _ a C A g c
TITAL 263,62 369,44  492,€7 177.40 195,30 229,09
FANAP ONLY 96449 123.92 1%1.42 PRI 11C¢eCC 1l3e0u3
QEACTH VLY 12.C0 20.3% 27405 L™ 700 9.40
. PISCRETE 240 &40 5eGC_ 3,39 . 5,0C ___ 17.00
NON [PCCRETS 16.(6 16430 22400 1.0 2.0 2.00
o MCCER O L _TetQ__11,6C  '5.Cu . 3.50. . 2.0C 7.02
PANME REIMNFOECED REACON 137,62 226,66 314467 ~7.4D 78,30 107,09
AISCEETE 45, 4k 45,64 ACe16 £3,59 6Q.59 82,179
NTN CISCEFTE 92467 181.,2C  £54.El 6,81 17.71 24,30
.. »OTE C . 7B.0) 123,06 171,12 . 4l.59____6L.59 30,89
ASSTCTLTEC TRACWS | B0 WEATHEF _ __BAD WEATHMER __
o A 8 [ 4 8 4
Iy 2s 34
Faneas ruLy 1 ?
BEACTN (Y o 2 Y
CISCFETE > 2
NOK LISPRETE < :
Ao 2N T R ’ I U
CAPBAE SEJRECERTC 924y 22 ac
rISCFrTE 20 27
. NT»opyScsETE 2 L T ~
vrle ¢ 22 3
TUNASSPCTATErR TPARCS - G0J0 WEATHEP 840 WEATHER
A ) c 4 £ c_
TRATAL 144 28¢ 406 44 5Q 92
PACAF ONLY. . T £ 16 L 12
mepncsy Sy 4 ) 1¢ l Z 2
. FYISCFETE _»')_4“ Q‘ 1 _ 1l - 21 2
ML CITCEETE 4 8 11 r 1 1
_ data) S - 4 & 2 2 i
PANAC CEINFTCTALL Piellt 115 204 2¢c1 19 «6 77
nrSCEsTE 25 e W i 24 96
R AN T cq 176 2% o 18 21
poCE T 53 171 149 £ 21 5,
mrneeoyraver R} “i
e Ser 1,30°7 siacets 54 £ te 123 N 1395
STk t ) Lo vl icC 1cC
B 5 13 16 3 H 5
I-13

TR

.




SYSTEY LOAD VALLES

- e _LoEge
LS ANGELES LAY7
1994
PASE e GDOD WEATBER .~ .9AD wEATHER
I3 ) o ) P o
IoTal 194,62 316,92 634,24 31,32 _ 94,13 _ . 128.46
2ADAR CNLY 25,06 58,37 ag.es 3.64 5.76 7.88
REACON oMLY 2.0 2,29 La09 0,20 Lall Q.00
DISCFETE Vel [T ) $.00 C.CO d.9u
NN CTISCREYR o Bef) 0,20 __QeC0 0630 Gl . €l
MCLE € c.ccC 6423 Leld C.ud veol 0.09
2aDsR PETMENFCED_EACON . . 158,76__.258,5& . _ 258,249 _ 7,648 _ 88,37_. 120.58
NISCRETE £4.14 54414 7C, 41 72,19 72.19 92.98
PN LISFEETS 106,62 274,42 287,85 £,49 16,18 27,68
YCCE C 60421  147.13 20z,.9¢ 72419 12.19 93.u1
ADJUSTFD GO0 WEATHEF 340 WEATHER
R A 8 c I g <
TPTAL 250,16  374,d8 0049 191,46 167,35  2132.93
RADAR _TNLY 91.€2 116432 _ 1s2,C3 196430 365,50 132.G3
REACCH CrLY 13,C0 21.%0 25400 4.3u 7oLl 10.vd
L DISCEETE 3450 4,N0__ €O . 2,00 £.0C 7.06
NOp TISCEFTE 1Ce0u 17.3v 23,9 1.99 F 3.00
_.___rree € - 7.0 12439 16400 2,30 Bawe .. 1.60
PACAO CEINFrOCEC BEECNR 146.LE 237,87  226.¢9 714606 8l.20  1i0.92
CISCRETE 49,°%1 60,21 Kb, 7€ nhabl FYYISt 85,54
NPN CISCRETE 96,25 14P,27 264,91 £,0¢8 14,FG 25.39
. rotr e 83,08 135436 )BT, 6h.el  68,06] .85.57
4 ASSTCIATEF TFACKS . B0O°Y NERTHESR N R4l wkATHEK
A 3 c A ] C
72T 21 at
sala? CnLY 1 2
A N ML Y D ‘_“Z__ e e 2‘___ .
PISCFETE 2 2
SO NP TISCRETS B - S S - . [
vmnr oo 1 1
Paret C2jper-rgl PEpITN 24 3z
FISCFETe 22 ic
NAY PTSAEFTE R R
vorE € - 2¢ 3z
TUNBSSrCIATED TRplwE - a e WERTRER B PAC WEATHCR
A f [of [y p o}
TOTAL 167 29) 412 45 5¢ 93
BQFAL,T‘A.(_V l‘l !\ﬂ <4 5 ’] 1l
BEerTr ALY T TR T T B . B
FISFEETE o o e o 1 1 2
ASopreeseTe 4 2 12 2 1 1
vore - 3 s 7 2 2 T
i AnNEC GETANErECEr DRgC~h 122 214 10k 36 o6 79
o TISCRETY B FL 28 Y 3 3t s¢
KNI {ISCFETE 34 it ez 3. 13 23
vore . sa oAt o 1e6 14 3e tq
CErSs=LIrerr 23 .5
UNUST( TPEFET BEOLRTC s €3 ¢ 122 b 168
earyc €9 53 €2 120 e luo
PLaCC: 5 17 } 2 ‘ 1
1-14
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T

e

v

e e R i
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SYSTS“ LCAD VELUES
L FOR. . . — _ -
LNS ANGELES LAXT? :
199 3
®ASE . ___GDID _WEATHEE BAD_WEATHER_ __ 4
Az ] [ A 8 c
JNTAL 230021 323,21 44k, 1 _3%,1¢ S§7.71 133.u.6 4
RANAR CNLY 33,35% 53,74 74417 3.12 4,89 6465 g
BEACCN CMLY _0.C [ 1N a3 0.00 0,00 Q.0 L
DISCRTTE ) C.dd 0.00 9.90 0490 V.00 .
e MON RI&CRETE 0 CeC0 . ___ 0.0C__ (.00 20 velU___ 0eu0 4
“oCt € t.C? C.0d CeC2 2,00 c.cC 0.00 y
PACA® CEIMFCECEN REACON  _ _ 16Ee65 266,45 272404 . 82424 _92.83 126440 H
DISCEETE 86,06 59.04 7680 76.72 78.72 97.58 "
MPY PISCEETS 107,820,620 294,44 _ 3,31 14.1C 28,82 :
werTe ¢ 100.1% 1£1.92 22.70 78.72 78.72 99.79 ;
AHJUSTFD GAND WEATHER 340 WEATHER :
T R A ® e A B . C _ j
TrTaL 255.53 381.89  s(A,ze 135,48  260.40 237.29 :
oansc vy TB9,L0 112,37 136.L0 105,00  1¢R,e0 121,00 :
ACArCN CRLY 12.¢0 22.3¢C 20,090 5.60 Tewu 1000 3
CUPRYSCEETE o Balkd o Sa3e___ _EeTI 6, 00_____ 6,QC ___ _8.CO i
l v CISCRETE 1o 7.0 26403 1.39 1.G0 2.62 i
et Cc 8e% ) 33429 JBLD____keJd____6e%C 800 -
QAFAP CEINFCSEEC PEACOM 152,50 247,39 342,28 75.48 85.4u 116,29 '
DIS(FETE S4,32 36,32 7L 47 J24463 72.%3 A9.77 "
AFA FICCQRETE 9G.18 133,57  271,.Fl 31.05 12.98 26452 f
MrOE C o 62,12 14F 36 2u%54Fw 72,43 _ 12,42 vl.81 ]

e i a3

CASSPCTZTER TRACHS

..5279 WEATHE?

3AD WEATMER

[y 8 ¢ A e [«
1rTaL 28 29
Carag Nty 1 2
OFLACN CPLY 2 2
TTTT UsegepeTe T T T 2 3
20N TISCRETE . _ _° O SR
[l A 1 1
FATAC CEYNTORCSEL QFAGTON 25 14
rrsceeTs 24 a2
Mew LISFEETE Y 1
¥CCE € 27 15
TUNATSACRTATEL TRaTes T T T T T T 630 WJEATHER - 9aC WEATHER
4 R £ A P £
TOTAL 171 225 416 “5 s 95
JPACAR TMLY . B L S -1 SO te _ S T S ¥
szarfy oMLY 4 3 i3 2 A 2
B PISCRETE o N oo | . v RS
MAN [rEfEETS 4 » 12 e 1 1
. _emgr ot k] [ P ? Z 3
CANAN SE[NFSTCFL PFLCOH 1ee 221 217 “: £1 83
FISFECTE A NN 1 B 1 JUR L. J-L. 2 57
T sopoCrSaerTE 93 193 27 2 yi 26
LAl X 127 179 37 3?7 57
CorssaLfrusr T Ty - «7
LALSER TaErFY SECRTT 57 £1 e %3 1ub 1vé
peCeo . 59 £2 A a0 lo. v
azp(re ’ Tl 1 3 ¢
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APPENDIX J

IAC SYSTEM LOAD FACTCRS FOR THE
DETROIT TRACON SURVEILLANCE SITE
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SYSTEP LLAD VALUES

FCR
DETROIT METROD WAYNE
1977
BASE 600D WEATHER BAD WEATHER
N A 8 I A A An
10TaL 131,44  309.44  4B7.65 54476 74416 114,85
EADAP ONLY 28,65 92,16  145.th 9,86 11.2C  17.53
AEACCN fNLY 10.77 25.61 40445 3.04 7.03 11.03
DISCPETIF 259 1.34 2212 1,748 £.08 W4
NCK CISCRETE 10.18 26.25 38.32 1.28 2,97 4.66
PCDE C 2,68 balb 9.99 1.17 2.68 4220
RANAR PEIMFCRCEC BEACON 82,02 191.68  3C1.34 46.86 55.9¢ 86,29
PISCRETE 27,24 27,76 32,75 38.99 _38.7C 59.32
KON CISCRETE $54427 163,96 268,60 9.86 17.26 26497
MODE C 29.92 £9.54 92.%13 $0,25 80,25 4B.31
ADJUSTED GOOD WEATHER BAD WEATHER
A 8 ¢ ) ] ¢
10784 182,45 263,34 544,24 154411 176,68 217,39
PACAR ONLY 90.00 146.00 202.00 106,00 113,00 120.00
REACLY CNM)Y 12,40 41,00 65,00 5,00 12,00 18,00
CISCRETE 1.€0 3.00 5.00 3.00 7.00 11.00
NCN [ISCTETE 16,C¢C 38,9¢ 6C,CQ0 2,00 @ £,040  7.09
»CCE € 5.00 11.00 17.C0 2.00 £.00 8.00
_PAnAF REINFCRCEP PEACQON 75445 176434 277.24% 42,11 51.48 79,39
PISCPETE 25.52 25.52 30.13 34,03 25,60 54.58
NON CISCRETE §9.93 150,82 267,11 9,08 15,88 26,81
“CPE € 27,52 54.79 85,13 37.03 27.03 44006
BSSCCIATFC TRACYS G370 WEATHER 8A0 wEATHER
A 8 c A 8 c
TCTAL 39 51
93049 CNLY 3 s
SEACCN CMLY 3 4
CISCRETE 2 2
NCN CISCPETE 1 1
*CCE € I | .
FACAFP REINFCFCErM BE2ACON 33 &3
CISCSETE 26 24
KEN CISCRETS 7 9
»OCE ¢ 28 : a1 -
UNASSPCIATELN TRACKS GOOD WEATHER _ ) _BAD WEATHER
A 8 c A 8 ¢
107aL o3 271 L4k 4 24 &5
PaLAD CMLY 39 a7 £ 3 S 17
BEACCM CMLY 11 30 49 ~ i . 6 i
FISCEFTE 3 0 1 3 3 6
MCN CISCRETE 1] 39 46 1 2 5
»CCE C 3 8 12 1 2 4
_FACAF OEINECECEP BFECLN 43 164 264 Q 9 31
NISCFETE 3 0 D 0 2 21
“Cn C]sCeETE 43 P 260 ) I ~ lea
wrCE C 2 27 57 9 ¢ 7
£oNsSs-LIreED 0 S SN
LMUSED T2FCET FEPLFTS 54 59 -0 102 163 134
PACIE £3 50 H 100 1¢¢ 10¢
PEACEN L) LN § SR R
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e Ry,

[Py

st

PSP

SYSIEM | CAD VALUES.

FOR
DEIROIY METRD MAYNE .
1<80
RASE GOOOD WEATHER BAC wEATHER
A R L A 8 L .
TCTAL 150410 345,98 f41.8¢ 6126 85,65 131.20
PADAP CN)LY. 39,40 92,55 145,20 Gabbh____JC LS. . 15485
REACCN CNLY 12.65 29.43 46420 3.59 8.12 12465
DISCREYLE 21 188 2 ohke 214 hebl. 148
NON CISCRETE 11.954 27.85 43,76 1445 3,31 5.16
PODE C Golk 9.62 15.072 1.82 3,81 S.81
RADA® PEINFOPCED PFACDN 98.C5 224,00 349,95 53,23 67,49 102.90
NISCPETE 23,21 13,27 A9,.84 Nbha 36 68,18 . 72.92
NCMN DISCPETE 64,78 190,73 31¢C.11 8,87 19.3C 29.98
NCLE O 39,94 B2 .63 135,265 42.462 al b2, £3.886
ADJUSTED _ G000 WEATHER BAD WEAIMER
A B [+ A [ <
Y1TAL 202.21 431,08 £99.96 160,97 188,00 236,827
RANAR PNLY §2.C0 148,00 204.00 106.00 112.00C 119,02
BEACCNM CMY 20.00  47.00  76.00 £.00 14,00 21.00
DISCFETE 2.C0 4.00 €4C0 4.0C 9.00 13.40
NON CISCRETE 1R, 00 ©3.00 BRL00 2,30  5,L0 . . 8,00
“CCE C 7.00 17.90 26400 3.00 7.00 11.00
AR ° £ 0a21 206,08 321,96 . 4B8.97 62,09 __ _94.82
DISCFETE 3C.e1 30.61 3€6.t5 «0.81 th, 33 £7.C9
MEM CISCPETE SG. 40 125,62 _ 2P5,30 A, 146 12,26 21,58
»CCE C 36.75 80.59 124,43 42,81 43,81 $8.75
ASSOCTYATEL TRACKS GNOD WEATHER BAD WEATHER
A 8 . __A . __ B . C__
TOTAL 44 57
RPADAF CALY 3 4
PEACTN OMLY 4 4
NISCPETE b S 3
NCN CISCFETE 1 1
vrrg ¢ ) S et R
PANAS RFIMNFCRCEC REACCH 37 49
rr1eCOETE 31 41
NON CISCPETE ) e
h N R 33 —— 44
_UNASSCCIATEC TRACKS ___GOOD wEATHER . __ ____  Q3AC wEATHER __  _ .
A [} C A 8 [
1031410 108 ap2 4Qp & _29 _14
RACAFR ONLY 49 99 157 3 9 16
agacCn CrLY 14 A4 __SE 2 ? 120
FISCFETE [ o] 1 1 & 7
MON CISCRETE 14 L SN2 RN A FR- A
erre € 5 12 19 2 4 6
sanrsc SFINFORCEL JEACCN S 169 265 Q 13 Y
PISCRETE 9 b} 3 0 3 25
MEN CISCRETE 54 169 _21% . 0 o __ . AC . 20
vepe € [} 48 91 v ¢ s
_CROTS=LINVESR N Y IR L. I AR
_LUNUSED TeRCCET SFOQRPTS 54 £Q [ 1¢2 102 05
PACAS 58 57 0 100 130 100
AEACCH 4 P R £ S 2 IR B
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e SYSTEM LOAD VALUES

FOR
DETROIT METRO WAYNE
1982
RASE * GOOD WEATHER BAC WEATHER
A a [ o A B ol
TOTaL 157.28 361,35 565,43 6510 38,55  135.81
PAGAE CNLY 17.65% Bl.44 137,42 $.18 Q.41 16.613
BEACCN CNLY 13.92 32.33 50.73 3.92 8.84 13.75
DISCREYIE 291 2.01 .12 2235 $.22 R.20
NCh CTSCRETS 13.62 30.31 47.61 1.57 3.56 5.55
»OpE C $.20 12.01 18,81 1.94 £,32 haZl
RADAP FEINFCPCED BEACON 105,61 241.59 377.27 57.00 70.35 107.43
DISCPETE 36,58 36.58 £3,10 £8,772 48,77 25.348
NON PISCPETE 69.23  205.01 334.17 8.23 21.57 32,07
YLLE ¢ 6,25 102.59 158,82 53.12 52,12 68,76
AR JUSTED GOND MEATHER BAD WEATHER
A ) c A 8 ¢
JOCTAL 209,413 L1R. 26 £25.09 164,64 190,22 23R.86
RADAR FNLY 90,00 144,00 197.60 105.00 112.00 118.G0
RESCOCN CML Y 22.€C0 52,00 81.00 2.00 16,00 22.00
DISCRETE 2.00 4.00 7.00 4.00 9.00 14.00
NCON CISCPETE 20.00 4R L,ID 14.L0 3,00 $.00 8.00
PEOE C 9.00 20.00 32.60 4.00 2.GC 12.00
PADAP PEINFCFCED PFACOM 92.43 222,26 367,09 0 52,44 @ p4.T72 _ G9R.A&
OTSCRETE 33,65 33.65 39.65 44,87 44.87 69.33
NON L ISCOETIC £2.7R 18R.A1 A0 .64 2.52 19,85 29.50
HODE € 42464 64,28 146412 48.87 48,87 63.26
ASSFCIATED TPACKS GOOD WEATHER BAD WEATHER
A 8 ¢ A 8 ¢
TCTaL 46 62
PALAR NI Y 3 5
REACON CrLY 3 -]
DISCHETE 3 4
NCN CISCFETE ) 1
PPDE C 1 2
SADEF PEINFCRCED PEACON %0 53
CISCEETE 14 45
NON CISCPETE ) 8
#QCE C 17 49
UNASSPCIZTEC TRACKS 6000 wEATHER BAC WEATHER
A B C A 8 C
I0TAL 113 14 £20 3 28 14
oADAR ONLY 19 ' 150 2 8 15
AESCCN CKLY 15 19 63 1 P 13
PISCFFTE ) 0 2 ) 3 ?
KON CISCEETE 16 319 €} _1 3 6
FCCE C 6 15 24 2 4 7
RangE OFTNEQCCED REACON 58 103 107 2 12 8
TISCFETE ) 0 & 0 ) 24
NCK_CJSCPETE 58 183 201 0 12 22
“FTE C 6 57 1ca ¢ ¢ 14
CorsT=L IAKEF 3 . Q .
UNUSER TUECEY PFOCPTS 55 61 £7 102 162 105
Y3 50 59 5¢ 100 16C 10U
PEACTN - 5 11 17 2 3 5




SYSYEM | DAD VALUES

FOR
DEIRCIT METRL WAYNE
1984
AASE GQOOD WEATHER BAD WEATHER
A a c A B £
TOTAL 166.59 377.45 588,21 67.62 G3,48 142469
RADAP ONIY AK. 58 Bb.6? 132.28 3.90 BobS 13439
BEACCN CONLY 15.11 34,60 54,09 4.26 Q.07 14.67
_DISCEPTE 112 2,66 1,12 2.52 6 .562 8.8
NON CISCRETS 13.99 32,15 50,32 1.69 3.79 5.89
MOIE € £all 131.96 21.p0 2.213 4,90 .57
RADAR PEINFCFCED PEMCON 114.82 258,38 401.94 59.44 75.37 114,54
RISCRETE 39,12 19,12 48,59 $2.16 52.16 80.63
NPN CISCRETE 75.70 219,26 353.25 7.28 23.21 33,51
_PrrE € YWY 112,62 181.20 56,51 54 .51 25.28
ADJUSTED G0N0 WEATHER BAD WEATHER .
A 8 c A 8 ¢
10TAL 219.66 633,71 6&4R,78 _1h6.48 195,34 246438
PACAF CNLY 90.G0 141,00 193.C0 105.00 111.00 117.C¢C
BEACCN LMY _26.00 5,00 AL L0 7.00 18.GC 24.00
CISCRETF 2.00 5.00 2.00 5.00 1¢.cC 15420
MCN DISCRETE 22.00 50,90 18.00 2.00 _5.00 _ __ 9.00
»rpE C 10.00 23.00 36.00 4.20 9.0¢C 1400
PADAE EEINECRCED PEACON 10C.66 237,21 369,78 _ S4.08 69,34 _ 1£5.38
CISCFETE 35.69 35.99 L4 o779 47.99 ©7.6G6 74.18
NON CISCEETE £9.65 201,72 226,99 .20 21,135 21,19
»erE € 49,26 108,02 16670 51.99 €1.99 69,72
ASSTCIATEL TFRACKS GOOD WEATHER BAC WEATHER
A A [ A. B I
T0TalL 47 €3
9ANAS CNLY 1 2
AEZACCHM CMLY 3 b
PISCPETE 3 LY -
MPAN CISCPETE ] 1
»CTE C 2 2 -
QANAF BEINFCFCEL BEACCN 41 55
DISCPETE kTN ¢A
NN CISCRETE -] 7
rceg ¢ a9 82__ I
LNASSCCIZ2TED TPaCKS 600C WEATHER o BAD wEATHEFR _ .
A ) A B o
TAT8L 120 3131 241 5 31 29
PADAE CNLY 38 92 145 k] 9 15
AgACCN ONLY 17 42 62 2. S 14
FISCPETE Q 1 3 1 4 ]
NCe CISCRETS 17 41 o4 IR SRR | [
rere € 6 17 27 2 s 9
PANAF FEIMNFOERCEL PEACOMN IS 192 229 D 14 1%
CISCRETE 0 v} 9 c c ct
NCM DISCRETE 65 197 32¢ D18 26
»rCE C 1¢ &9 128 Q [4] 18
CEONSS=LINKED o} [ ¢
LNUSERr TAEGET PEPOFTYS 55 b2 (3] 103 1£3 105
RACLF ED) 50 5¢ 109 1¢C 100
. SEACTH -5 12 18 I 3 5




ekt s L ) T

SYSTE™ LQAD YALUES

FQOR
; DETROIT METRQ WAYNE
i 1986
RASE GOOD WEATHER BAD WEATHER
5 A ] C A a c
TATAL 174,42 389,55 €04470 70.40 97.07 147.31
_RADAR CNLY 15,33 80,31 125,29 31,55 2.14 11.94%
BEACCN CNLY 1617 36.51 56.84 4,56 9.97 15.38
DISCPFIE 1,32 24R5 §,38 215 _5.99 g.213
MON DISCRETE 14.85 33,65 52445 1.81 3.98 6415
MPOF G 7425 16429 25,33 0 2.54 5,51 0 B.68
RADAR REINFORCED PEACCN 122,90 272.73 422.57 62.28 79.3¢ 119,99
PISCFETE 41,59 $1.99 53,80 55,99 55.99 86,68
NON [ ISCRETE 8C.50 230,74 268,77 6.29 23.37 35,31
Moer ¢ £2,13 134,60 207.08 00,354 50,36 R2.48
_ADJUSTECD GOND_ WEATHER BAD WEATHER
A 8 C A 8 c
_J0vag 220,06 446,92  €66,77 170,30 20GCl.01 251,39
0A0AQ CONLY g6, C0 138.00 187.C0 105.00 111.00 116.00
PEACCN CML Y 26,CC 58,0Q 91,.0¢C £,00 16,00 25,00
CISCRETE 3,C0 6.0C 9.C0 5.00 11.00¢ 1¢6.03
MCM CISCRETE 23,00  52.00  B82.€0 3,00 = 5.G0  9,uQ
MCCE C 12.€0 27.0¢0 42.00 5.00 1000 15.v0
_PAPsP PEIMFOFCED PESCON 112,06 250,92 388,77 = 57,30 73,01 110.39
DISCFETF 38,63 38463 49,49 518 €1l.%1 7791
MON LISCRFTE _T6,%63 212,28 339,27 S5.79 21.5C 22,48
veer C 57.18 123.83 190,41 55.51 £%.51 75.88
ASSCCIATECD TFaACKS GOOD WEATHER BAD WEATHER
A 3 C A R [
TATaL 48 6%
SapaAR CNLY 2 3
ACACEN CrLy 3 4
PISCFETE 3 4
MON CISCPRFTE [o] o}
“nCe € 2 2
RAPARP CEINFCRCED BEACON 43 58
NIsCerIf a9 52
NPNM CISCFETE “ [.]
vorE € “2 56
UNASSCCIATED TRACKS GCOD WEATHER 3AC WEATHER
a 8 C 4 B C
TATAL 126 342 5L€ 6 ki B3
CalfasP ALY 38 89 14C 3 8 14
REACTN CANLY 18 45 71 3. 8 17
NISCFETF M) 2 & 1 9
NCON CISCPRETE 18 “3 £7 2 5 8
“ree C 8 20 31? 3 & 1
QACAF SEINFPRCFL PEACDA 20 2¢8 345 0 18 52
FISCEETSE o o] 1c 0 0 26
NON CISCFFTF 70 208 0 33E . %34
¥CCE C 15 a2 149 [ o] 20
LersseLIrwEe S S - NS
UNUSFC TARCFTY REOQFTS 6 £2 ¢S 103 1C4 105
Qa02F €9 £¢ cC 103 10C 100 i
___PFaCO» . h ~12 R L N S T R




e A o n ¢ Ryt | e 2 ¢

SYSTEM | DAD_VWALUES

FOR
DETROIT METRI WAYNE o
1988
RASE GCOD WEATHER BAD WEATHER
A 2 C A B ¢
TOTaL 181.97 4C0.4¢ £12,.64 73.53 10C.72 152.C0
PADAR CNLY 12,19 22.1% 112411 3,17 6e29_ _10.41
BEACCN ONLY 17.45 38,82 60.19 4,88 10.49 16411
NISCRETE 1.8A 3,31 5.02 2.95% A£a3) .52
NCN DISCRETE 15.88 15,50 55412 1.93 4,18 S04
MONE € Rab2 18465 28.88 2,87 8,113 . 9.,39
RADAP FEIMFIPRCED REACOM 132,33 289,48 4ot bh 55,43 83,44 125,48
DISCEETE 45,64 45,64 59,81 60.85 B0 ES L2.49.
MON CISCPRETE 86469 243,84 3864£3 4463 22458 36.99
¥rDE C 20.82 151,74 217,51 hha29 £6.29  B9,.013
_AQJUSTEL GOND WEATHER BAL WEATHER
A 8 C A B €
10TAL 235.74 459,32 681491 173.24 203,12 256,44
PADAP ONLY 86400 131.20 175.00 105.00 110.00 115.00
REACEN ALY 28.00 £2.00 9&.00 A.00 17.00 26,00
DYSCRETE 3.00 7.0 1C.C0 5.00 11.00 17.60
NCMN CISCPETE 25.0C §5.00  AAK.LO _2.00 6400 9.00
»PDE C 14.00 31.00 47.C0 5.20 11,00 17.¢0
PADAP RFINFCRCEL FEACPAN 121,76 266,32 410,61 60,26 16.217 115.%4
PISCFRETE 41.69 41.99 55.(3 55498 55.98 8l.41
NON PICSCPETE 29.25 226,36 A55 .88 4,26 20,28 314,063
MOCE C 65.20 136,60 214,.,C0 60.98 6G.98 8l.91
ASSOCTATEC TPACKS G300 WEATHER BAD WEATHER
A 8 C _A ] c
TOTAL 51 68
PAPAR N Y 2 3
AEACCN CMLY 4 5
NISCFETE 4 &
NON CISCPETE ¢ ¢
. a1 oL I SR R 2 2 _
FADAR QFEINFFARCEN PEACON 45 60
_DISCFETYE &2 SE&
NCN CISCPETE 3 3
Bl 51 X 2 S _._48 3}
UNASSCCIATED TRACKS __ _GCOD WEATHER BAD WEATHER
A 3 o A 8 C
JdnTtal 131 349 LY.X] s 13 A2
FaQgak CNLY 35 82 128 3 7 12
TEACCN COMLY 19 46 _ 14 Fd 9 N V-
NISCFETE 2 1 1 0 4 8
NCN CISCFETE 19 45 73 2 ] 8 _
»rre € 9 23 3¢ 4 7 11
PACAR CEIrFNOCEL SEACOM 12 221 1e¢ 0 12 5%
NISCEETE b o] 13 0 ¥ 25
NCN CISCEETS 17 221 (353 2 17 3o__
*rrE € 19 94 158 0 7 21
_CPOSSa IbveEr e R Y] e
LNCSEn TafceT ceoCeTe 56 _63 7¢ 103 1G4 136
oarac 50 59 s 100 1C0 1¢0
AerCON & 13 F3 S 3 . b




__SYSTE™ LOAD VALUES

FOR
_ — _ _DEJROIT METRO WAYNE
1990
BASE GOOD WEATHER BAD WEATHER
A ! C A B c
TOT At 186400 405447 €24.93 T6.96 103,46 155.72
PADLAR CONLY 29.62 65,83 101,99 _2.66 5.62 Batd.
REACCN CNLY 17.98 39,76 61,54 4.98 10,67 16.35
PISCFETE 1.74 3,68 8,63 2,013 £akS _9.87
NON CISCRETE 16424 36.08 55,91 1,95 4,21 647
_ BCLE C 937 20,464 31.92 _3.11 £a 60 10,10
RACAF REINFCPCEC RFACOM 13R, 235 299,88 461441 68,84 87.12 130,78
OISCFETE 49,54 49,54 66207 _66,.05 66,05 92,817
NCN DISCRETE 68,81 250434 395.34 2.78 21.G¢ 37.91
mrorLe € 19.L1 16R,22 257,43 21,49 _11.49 96439
ADJUSTELD GOOD WEATHER BAD WEATHER
A 8 c A B c
TOTAL 260,28 464,89  ¢BB.S0 175,33 207,15 260232
RADAR rapLY 84,00 125.00 166460 104,00 109,00 113,00
9FACON ONLY 294850 54,00 98.L0 R 00 18,00 27,00
PISCFRETE 4.C0 7.00 11.C0 6.0 11.00 17.¢0
NON eCe 13 ] La.
¥0DF C 16,00 34,20 53.C0 6.00 12.0C0 18.00
PANAR PEIMVFLFCED PEACCN 127,28 275.89 §26,5Q 53,33 BGalS  12Q0.32
CISCFETE 45,58 45,58 €g,.78 6077 EGe 77 85.44
ACN FISCOETE __R1.20 230,31 183,72 _2.58 19,38 14,88
»Aee € 72489 154,76 23¢ .86 65.77 65.77 88.68
ASSCCIATER TPACKS GOOD WEATHER BAD WEATHER
A 8 c [} )] £
TOTAL 54 T2
PATAE CNLY 2 2
REACCN OMLY 4 5
NISCFETE ) 5
NON [TSCRETE 0 [¥]
vrpE € 2 3
PACAF PEIMFCRCED PEACQON LY.} bé
DISCFEYE 4b 68
NEN (ISCRETE 2 3
_vrre € 53 bt -
UNASSCCI2TED TRACKS GOOD WEATHEPR BAC WEATHER
A B [ A B c
ICTAL 133 182 511 ] 31 8
PANAR NONLY 33 76 118 2 6 11
AE8CCN CMLY 29 48 7¢& 3 9 17__
RICSCFETE Q 2 4 1 4 3
_NCh CISCRETS 2y (X} 12 2 ) 8__
vrre € 11 25 «C 3 [} 11
_Canro OFINFLFCEC PEACON 1) 228 377 o] 16 56
FISCeETE pl D it 0 0 24
. MCh CISCFETEC 89 228 262 ) 16 32_
vergE ¢ 213 105 187 0 v 23
roFceo(IrwEr 0 "] I
PhRER TAFCERY SFOQRTS 56 X 71 1¢3 1C4 106
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APPENDIX K

RESULTS OF MEASUREMENTS OF PROCESSING TIMES AT THE
NEW YORK TRACON AND THE SYSTEM SIMULATION FACILITY

NOTE: Results of the following test runs are included
in this Appendix:

NY
SSF

£ RN ™ Yoo ROV SRR S5 “r Sy P J




ARTS 11IA MEASUREMENT DATA TAKEN

AT NY TRACON

RUN # DATE SCENARIO NOTES

1 7/3/79 Capacity

2 7/3/79 Live A1l Targets Unassociated

3 7/3/79 Live Some Associated Targets

5 7/4/79 Modified A1l Tracks Unassociated
Capacity No Keyboard Entries

6 7/4/79 Modified Some Associated Tracks
Capacity Keyboard Entries Enabled

7 7/5/79 Modified
Capacity

8 7/4/79 Sterling

Scenario




ARTS IIIA MEASUREMENT DATA TAKEN

AT SSF
RUN # DATE SCENARIO NOTES
9 9/4/79 Modified 7 Processors, 46 Displays
Capacity
10 9/4/79 Modified 7 Processors, 38 Displays
Capacity
11 9/4/79 Modified 7 Processors, 32 Displays
Capacity
12 9/4/79 Modified 7 Processors, 20 Displays
Capacity
13 9/4/79 Modified 5 Processors, 46 Displays
Capacity
14 9/4/79 Modified 5 Processors, 20 Displays

Capacity
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APPENDIX L

PROCESSOR UTILIZATION MODELS FOR THE YEARS 1982 THROUGH 1990
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APPENDIX M

LATTICE DESCRIPTIONS FOR THE NEW YORK TRACON

M-1




TEPPPPYPYT

M

9 ,
()

M-2

% % ¢ @w

A

500 8 6%




TASK
TEXEC

TUD

Tuos

RKIP

RDOP
ooP
COR
POOP
CRIT

IFO

TINIT1
TINIT2
TINIT3
TINITA
TROUT1

TROUT2
TROUT3
TROUTS

MAT
MTP
KOFA
IF1
TOOP1

TINIT1
TPSECL
TPSEC2
TPSEC3
TPSEC4

CRIT
TPUR2

TINIT1
TPSECL
TPSEC2
TPSEC3
TPSEC4

ROOP

TINIT1
[FT
MAT
MAT
MAT
MAT

PAUS1
SCTME2

PAUS1
SCYME2

PAUS1
SCTMEZ

PAUS1
SCTME2

KOFA
IFT
TO0P1

PAUS1
SCTME2

LATTICE STRUCTURE

NEW_YORK 1980

TROUT1
TCRSS1
TCRSS2
TCRSS3
TCRSS4

[FO
SWABS2

TROUT1
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

TDOP4

PAUS2
SCTME3

SUCCESSORS

TINIT3  TROUT3
TEDCL TPRED1
TEDC2 TPRED2
TEDC3 TPRED3
TEDC4 TPRED4

AUT SLINK
TPRED3  TPUR3

TINIT3  TROUT3
TEDC1 TPRED]
TEDC2 TPRED2
TEDC3 TPRED3
TEDCA TPRED4

TINIT3  TROUT3

PAUS3 PAUSA

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

RTDOP TDOP2
PAUS3 PAUSY

TINIT2
TPUR1
TPUR2
TPUR3
TPUR4

TPREDL
SWABS3

TINIT2
TPUR1
TPUR2
TPUR3
TPUR4

TINIT2

PAUS3

PAUSS

PAUSS

PAUSS

TDOPS
PAUSS

TROUT2
ALTRK]
ALTRK2
ALTRK3
ALTRK4

TPUR]
TPRED4

TROUT2
ALTRK1
ALTRK2
ALTRK3
ALTRK4

TROUT2

PAUSS

PAUSE

PAUSS

PAUSE

TOOP3
PAUSE

TINITA
MSAW1
MSAW2
MSAW3
MSAW4

SWABS1
TPUR4

TINIT4
MSAW1
MSAW2
MSAW3
MSAW4

TINIT4

PAYS7

PAUS?

PAUS?

PAUST

PAUS?

TROUT4
SWABS1
SWABS2
SWABS3
SWABS4

TPRED2
SWABS4

TROUT4
SQABS1
SWABS2
SWABS3
SWABS4

TROUT4

SCTMEL

SCTMEL

SCTMEL

SCTMEL

SCTME]

h




! LATTICE STRUCTURE
NEW YORK 1980 (Cont'd.)

TASK SUCCESSORS

TDOP2 PAUS1 PAUS2 PAUS3 PAUS4 PAUS5  PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

TDOP3 PAUS1 PAUS2 PAUS3 PAUS4 PAUS5  PAUS6  PAUS7  SCTMEL
SCTME2  SCTME3

TDOP4 PAUS1 PAUS2 PAUS3 PAUS4 PAUSS  PAUS6  PAUS7  SCTMEL
SCTMEZ  SCTME3

TDOP5 PAUS1 PAUS2 PAUS3 PAUS4 PAUS5  PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

RTDOP PAUS1 PAUS2 PAUS3 PAUS4 PAUS5  PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

Y Y R

L IR O

TPRED1
SWABS1
TPURL
TPRED2
SWABS2
TPURZ
TPRED3
SWABS3
TPUR3
TPRED4
SHABS4
TPURS
TCRSS1
TEDC1
TPSFC1 \
MSAW1 :
ALTRK1 %
TCRSS?2
TEDC2
TPSEC2
MSAW2
ALTRK2
TCRSS3
TEDC3
TPSEC3
MSAW3
ALTRK3
TCRSS4
TEDC4

. TPSEC4

| MSAW4

8 ALTRK4

| AUT

SLINK

M-4




TASK

PAUS1
PAUS2
PAUS3
PAUSA
PAUSS5
PAUS6
PAUS7
SCTME1
SCTME2
SCTMER

LATTICE STRUCTURE
NEW_YORK 1980 (Cont'd.)

SUCCESSORS
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AD=A087 243

UNCLASSIFIED

STERLING SYSTEMS INC WASHING6TON DC 8 17/7

ASSESSMENT OF THE CAPACITY OF THE AUTOMATED RADAR YERMINAL SYST'-ETC(U)

JUN 80 W PAILENs H C WINTERMOYER: R SITTLER DOT=FATOUWALI=942
FAA=RD=80-51 NL




TASK
TEXEC

TUD

TUDS

TUDX
RKIP

RDOP
DoP
CDR
PDOP
CRIT

IFO

TINIT1
TINIT2
TINIT3
TINIT4
TROUT1

TROUT2
TROUT3

TROUT4

MAT
MTP
KOFA
IFI

TINIT1
CAl
TPUR1
TPUR2
TPUR4

CRIT
TPUR2

TINIT1
CAl
TPUR1
TPUR2
TPUR3
TPUR4

CAl
RDOP

TINIT1
IFI
MAT
MAT
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TOOP1

LATTICE STRUCTURE

NEW _YORK 1982

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK4

IFO
SWABS2

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK3
ALTRK4

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

TDOP4

SUCCESSORS

TINIT3  TROUT3
CA3 CA4

MSAW1 SWABS1
MSAW2 SWABS2
MSAW4 SWABS4

AUT SLINK
TPRED3  TPUR3

TINIT3  TROUT3
CA3 CA4

MSAW1 SWABS1
MSAW2 SWABS2
MSAW3 SWABS3
MSAW4 SWABS4

CA3 CA4

TINIT3  TROUT3

PAUS3 PAUSA

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

RTOOP TDOP2

TINIT2
TPSEC1
TPSEC2
TPSEC3

TPRED1

SWABS3

TINIT2
TPSECI
TPSEC2
TPSEC3
TPSEC4

TINIT2

PAUSS

PAUSS

PAUSS

PAUSS

TDOP5

TROUT2
TCRSS1
TCRSS2
TCRSS3

TPUR1

TPRED4

TROUT2
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TROUT2

PAUS6

PAUS6

PAUS6

PAUS6

TDOP3

TINIT4
TEDC1
TEDC2
TEDC3

SWABS1

TPUR4

TINIT4
TEDC1
TEDC2
TEDC3
TEDCA

TINIT4

PAUS7
PAUS7
PAUS7

PAUS7

TROUT4
TPRED1
TPRED2
TPRED3

TPRED2

SWABS4

TROUT4
TPRED1
TPRED2
TPRED3

TROUT4

SCTME1

SCTME1

SCTME1

SCTME1

-




TASK
TDOP1

TDOP3
TDOP4

TDOPS

CAl

CATRK1
CA2

CATRK2
CA3

CATRK3
CA4

CATRK4
TPRED1
SWABS1
TPUR1
TPRED2
SWABS2
TPUR2
TPRED3
SWABS3
TPUR3
TPRED4
SWABS4
TPUR4
TCRSS1
TEDC1
TPSEC1
MSAW1
ALTRK1
TCRSS2
TEDC2
TPSEC2
MSAW2
ALTRK2
TCRSS3
TEDC3

LATTICE STRUCTURE

NEW YORK 1982 (Cont'd.)

PAUS1 PAUS?2
SCTME2  SCTME3
PAUS1 PAUS2
SCTME2  SCTME3
PAUS1 PAUS2
SCTME2  SCTME3
PAUS1 PAUS2
SCTME2  SCTME3
SCTME2  SCTME3
CATRK1  CATU
CATRK2 CATU
CATRK3  CATU
CATRK4  CATU

SUCCESSORS

PAUS3

PAUS3

PAUS3

PAUS3

PAUS4

PAUS4

PAUS4

PAUS4

PAUSS

PAUSS

PAUSS

PAUSS

PAUS6  PAUS7

PAUS6  PAUS7

PAUS6  PAUS7

PAUS6  PAUS7

SCTME1

SCTME1

SCTME1

SCTMEL

__M_~EAU§l_ﬂ_hPAUSZ,__.PAUS3——“-PAUS4————PA9$Sr——PAUS&———PAU%?‘“"SﬁTﬁET""““‘"‘!




TASK

TPSEC3
MSAW3
ALTRK3
TCRSS4
TEDC4
TPSEC4

MSAW4
_ALTRKA

LATTICE STRUCTURE
NEW YORK 1982 (Cont‘d.)

SUCCESSORS

AUT
SLINK
CATU
PAUS]
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3
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TASK
TEXEC

TUDX
RKIP

RDOP
Dop
CDR
PDOP
CRIT

IFO

TINIT]
TINIT2
TINIT3
TINIT4
TROUT1

TROUT2
TROUT3
TROUT4

MAT
MTP
KOFA
IFI

TINIT1
CAl
TPUR1
TPUR2
TPUR3
TPUR4

CRIT
TPUR2

TINIT1
CAl
TPUR1
TPUR2
TPUR3
TPUR4

CAl
RDOP

TINIT1
IFI
MAT
MAT
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS]
SCTME2

MTP
KOFA
IFI
TDOP1

LATTICE STRUCTURE

NEW _YORK 1984

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK3
ALTRK4

IFO
SWABS2

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK3
ALTRK4

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

TDOP4

SUCCESSORS
TINIT3  TROUT3
CA3 CA4
MSAW1 SWABS1
MSAW?2 SWABS2
MSAW3 SWABS3
MSAW4 SWABS4
AUT SLINK
TPRED3  TPUR3
TINIT3  TROUT3
CA3 CA4
MSAW1 SWABS1
MSAW2 SWABS2
SMAW3 SWABS3
MSAW4 SWABS4
CA3 CA4
TINIT3  TROUT3
PAUS3 PASU4
PAUS3 PAUS4
PAUS3 PAUSA
PAUS3 PAUS4
RTDOP TDOP2
M-11

TINIT2
TPSEC1
TPSEC2
TPSEC3
TPSEC4

TPRED1

SWABS3

TINIT2
TPSEC1
TPSEC2
TPSEC2
TPSEC4

TINIT2

PAUSS

PAUSS

PAUSS

PAUSS

TDOPS

TROUT2
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TPUR1

TPRED4

TINIT4
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TROUT2

PAUS6

PAUS6

PAUS6

PAUS6

TDOP3

TINIT4
TEDC1
TEDC2
TEDC3
TEDC4

SWABS1

TPUR4

TROUT4
TEDC1
TEDC2
TEDC3
TEDC4

TINIT4

PAUS7

PAUS7

PAUS7

PAUS7

TROUT4
TPRED1
TPRED2
TPRED3
TPRED4

TPREDZ
SWABS4

TPRED1
TPRED2
TPRED3
TPREDA

TROUT4

SCTME1

SCTME1

SCTME]

SCTMEL




LATTICE STRUCTURE
NEW YORK 1984 (Cont'd.)

TASK SUCCESSORS
TDOP1 PAUSI ~ PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTMEL
SCTMEZ2  SCTME3
TDOP2 PAUSI ~ PAUS2  PAUS3  PAUS4  PAUS5S PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3
TDOP3 PAUST ~ PAUS2  PAUS3  PAUS4  PAUSS PAUS6 PAUS7  SCTME]
SCTME2  SCTME3
TDOP4 PAUSI ~ PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS?  SCTME]
SCTMEZ  SCTME3
TDOPS PAUS1 ~ PAUS2  PAUS3  PAUSA  PAUSS PAUS6 PAUS7  SCTMEl
SCTMEZ  SCTME3
RTDOP PAUS1 ~ PAUS2  PAUS3  PAUSA  PAUSS PAUS6E PAUS7  SCTME]
SCTME2  SCTME3
CAl CATRK1  CATU
CATRK1
CA2 CATRK2  CATU
CATRK2
CA3 CATRK3  CATU
CATRK3
CA4 CATRK4  CATU
CATRKA
TPRED1
SWABS1
TPUR1 PUTT1
PUTT1
TPRED2
SWABS?
TPUR2 PUTT2 .
PUTT2 :
TPRED3 {
SWABS3 $
TPUR3 PUTT3 2
PUTT3
TPRED4 j
SWABS4 4
TPURSY PUTT4
PUTT4 i
; TCRSS1 g
TEDC1 j
TPSEC1
MSAW1 |
ALTRK1 ;

M-12




TASK

TCRSS?2
TEDC2
TPSEC2
MSAW2
ATLRK2
TCRSS3
TEDC3
TPSEC3
MSAW3
ALTRK3
TCRSS4
TEDC4
TPSEC4
MSAW4
ALTRK4
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE

NEW YORK 1984 (Cont'd.)
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TASK
TEXEC

TUD

TUDS

TUDX
RKIP

RDOP

§ pDoP
4 CDR
PDOP
CRIT

IFO

TINIT1
TINIT2
TINIT3
TINIT4
TROUT1

TROUT2

TROUT3

TROUT4

MAT

' MTP

" KOFA
IFI

TINIT1
CAl
TPURL
TPUR2
TPUR3
TPUR4

CRIT
TPUR2

TINIT1
CAl
TPUR1
TPUR2
TPUR3
TPUR4

CAl
RDOP

TINIT1
IFI
MAT
MAT
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

LATTICE STRUCTURE

NEW YORK 1986

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK3
ALTRK4

IFO
SWABS2

TROUT1
CA2

ALTRK1
ALTRK2
ALTRK3
ALTRK4

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

TDOP4

SUCCESSORS

TINIT3  TROUT3
CA3 CA4

MSAW1 SWABS1
MSAW2 . SWABS2
MSAW3 SWABS3
MSAW4 SWABS4

AUT SLINK
TPRED3  TPUR3

TINIT3  TROUT3
CA3 CA4

MSAW1 SWABS1
MSAW2 SWABS2
MSAW3 SWABS3
MSAW4 SWABS4

CA3 CA4

TINIT3  TROUT2

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

RTDOP TDOP2

TINIT2
TPSEC1
TPSEC2
TPSEC3
TPSECA

TPRED]

SWABS3

TINIT2
TPSEC1
TPSEC2
TPSEC3
TPSECA

TINIT2

PAUSS

PAUSS

PAUSS5

PAUSS

TDOP5

TROUT2
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TPUR1

TPRED4

TROUT2
TCRSS1
TCRSS2
TCRSS3
TCRSS4

TROUT2

PAUS6

PAUS6

PAUS6

PAUS6

TDOP3

TINIT4
TEDC1
TEDC2
TEDC3
TEDC4

SWABS1

TPUR4

TINIT4
TEDC1
TEDC2
TEDC3
TEDC4

TINIT4

PAUS7

PAUS7

PAUS7

PAUS7

TROUT4
TPRED1
TPRED2
TPRED3
TPREDA

TPRED2

SWABS4

TROUT4
TPRED1
TPRED2
TPRED3
TPRED4

TROUTA

SCTMEL

SCTMEL

SCTMEL

SCTMEL




TASK
TOOP1

TDOP2
TDOP3
TDOP4
TDOP5
RTDOP

CAl

CATRK1
CA2

CATRK2
CA3

CATRK3
CA4

CATRKA
TPRED1
SWABS1
TPUR1

PUTT1
TPRED2
SWABS1
TPUR1

PUTT1
TPRED2
SWABS2
TPUR2

PUTT2
TPRED3
SWABS3
TPUR3

PUTT3
TPRED4
SWABS4
TPUR4

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS]
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

CATRK3

CATRK4

PUTT1

PUTT1

PUTT2

PUTT3

PUTT4

LATTICE STRUCTURE

NEW YORK 1986 (Cont'd.)

PAUS?2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS?2
SCTME3
CATU
CATU
CATU

CATU

SUCCESSORS

PAUS3

PAUS3

PAUS3

PAUS3

PAUS3

PAUS3

M-16

PAUS4

PAUSA

PAUS4

PAUS4

PAUS4

PAUS4

PAUSS

PAUSS

PAUSS

PAUS5

PAUSS

PAUSS

PAUS6

PAUS6

PAUS6

PAUSE

PAUS6

PAUS6

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

SCTME1

SCTME1

SCTMEL

SCTME1

SCTMEL

SCTME1




LATTICE STRUCTURE
NEW YORK 1986 (Cont'd.)
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TASK SUCCESSORS

PUTTA
TCRSS1
TEDC1
TPSEC1 Y
MSAW1 £
ALTRK1 ‘
TCRSS2 i
TEDC2 :
TPSEC2 2
MSAW2
ALTRK2
TCRSS3
TEDC3
TPSEC3
MSAW3
ALTRK3
TCRSS4
TEDC4
TPSECA
MSAW4
ALTRK4
AUT
SLINK
CATU
PAUS1 i
PAUS2 g

—yr e e s N

PAUS3

PAUS4 :
PAUS5 i
PAUS6 ;
PAUS7

SCTME1

SCTME?2

SCTME3

M-17
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TASK
TEXEC

TUD

TUDS

TUDX
RKIP

RDOP
DOP
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
DINIT3
DINIT4
TROUT1

TROUT?2
TROUT3
TROUT4

MAT
MTP
KOFA
IFI
TDOP1

DINIT1
CAl1

SWABS1
ALTRK3

CRIT
TPRED3

DINIT1
CAl

SWABS1
ALTRK3

CAl
RDOP

DINIT]
IFI
MAT
MAT
MAT
MAT

PAUS1
SCTMEZ

PAUS1
sctme?2

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

LATTICE STRUCTURE
NEW YORK 1988

SUCCESSORS

TROUT1  DINIT3  TROUT3
CA2 CA3 CA4

DABC2 TPREDZ2  ALTRK2
MSAW3 SWABS3  DABC4

IFO AUT SLINK
SWABS3  TPRED4  SWABS4

TROUT1  DINIT3  TROUT3
CA2 CA3 CA4

DABC2 TPREDZ  ALTRK2
MSAW3 SWABS3  DABC4

CA2 C A3 CA4

TROUT1  DINIT3  TROUT3

PAUS2 PAUS3 PAUS4
SCTME3

PAUS?2 PAUS3 PAUS4
SCTME3

PAUS2 PAUS3 PAUS4
SCTME3

PAUS2 PAUS3 PAUS4
SCTME3

TDOP4 TRDOP TDOP2

PAUS2 PAUS3 PAUS4
SCTME3

M-19

DINIT2
DABC1
MSAW2
TPRED4

TPRED1

DINIT2
DABC1
MSAW2
TPRED4

DINIT2

PAUS5

PAUS5

PAUSS

PAUSS

TDOPS
PAUSS

TROUT2
TPRED1
SWABS2
ALTRK4

SWABS1

TROUT2
TPRED1
SWABS2
ALTRK4

TROUT2

PAUS6

PAUSE

PAUS6

PAUS6

TDOP3
PAUS6

DINIT4
ALTRK1
DABC3
MSAW4
TPRED2

DINIT4
ALTRK1
DABC3
MSAW4

DINIT4

PAUS7

PAUS7

PAUS?

PAUST7

PAUS7

TROUT4
MSAW1

TPRED3
SWABS4
SWABS2

TROUT4
MSAW1

TPRED3
SWABS4

TROUT4

SCTME1

SCTME]

SCTME]

SCTMEL

SCTME1
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TASK
TDOP2

TDOP3
TDOP4
TDOPS
RTDOP

CAl

CATRK1
CA2

CATRK2
CA3

CATRK3
CA4

CATRK4
TPRED1
SWABS1
TPRED2
SWABS2
TPRED3
SWABS3
TPRED4
SWABS4
DABC1
MSAW1
ALTRK1
DABC2
MSAW2
ALTRK2
DABC3
MSAW3
ALTRK3
DABC4
MSAW4
ALTRK4
AUT
SLINK
CATU
PAUD1
PAUS2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1

SCTME2
CATRK1
CATRK2
CATRK3

CATRK4

LATTICE STRUCTURE

NEW YORK 1988 (Cont'd.)

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3
CATU
CATU
CATU

CATU

PAUS3

PAUS3

PAUS3

PAUS3

PAUS3

M-20

SUCCESSORS

PAUS4

PAUS4

PAUS4

PAUS4

PAUSA

PAUS5

PAUS5

PAUS5

PAUSS

PAUS5

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

SCTME1

SCTME1

SCTME1

SCTMEL

SCTME1

-




LATTICE STRUCTURE
NEW YORK 1988 (Cont'd.)

TASK SUCCESSORS

OAYS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME?2
SCTME3




TASK
TEXEC

TUD

TUDS

TUDX
RKIP

RDOP
DoP
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
DINIT3
DINIT4
TROUT1

TROUT2
TROUT3
TROUT4

MAT
MTP
KOFA
IF1
TOOP1

DINIT1
CAl

SWABS1
ALTRK3

CRIT
TPRED3

DINIT1
CAl

SWABS1
ALTRK3

CAl
RDOP

DINIT1
IFI
MAT
MAT
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

LATTICE STRUCTURE

NEW YORK 1990

TROUT1
CA2
DABC2
MSAW3

IFO
SWABS3

TROUT1
CA2
DABC2
MSAW3

CA2

TROUT1

PAUS?2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

TDOP4

PAUS2
SCTME3

SUCCESSORS
DINIT3  TROUT3
CA3 CA4
TPRED2  ALTRK2
SWABS3  DABC4
AUT SLINK
TPRED4  SWABS4
DINIT3  TROUT3
CA3 CA4
TPRED2  ALTRK2
SWABS3  DABC4
CA3 CA4
DINIT3  TROUT3
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUSY
RTDOP TDOP2
PAUS3 PAUSA

DINIT2
DABC1
MSAW2
TPRED4

TPRED1

DINIT2
DABC1
MSAW2
TPREDA

DINIT2

PAUSS

PAUSS

PAUSS

PAUSS

TDOPS
PAUSS

TROUT?2
TPRED1
SWABS2
ALTRK4

SWABS1

TROUT2
TPRED1
SWABS2
ALTRK4

TROUT2

PAUS6

PAUS6

PAUS6

PAUS6

TDOP3
PAUS6

DINIT4
ALTRK1
DABC3
MSAW4
TPRED2

DINIT4
ALTRK1
DABC3
MSAW4

DINIT4

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

TROUT4
MSAW1

TPRED3
SWABS4
SWABS2

TROUT4
MSAW1

TPRED3
SWABS4

TROUT4

SCTMEL

SCTME1

SCTME1

SCTME1

SCTMEL




LATTICE STRUCTURE
NEW YORK 1990 (Cont'd.)

TASK SUCCESSORS

TDOP2 PAUS1 PAUS?2 PAUS3 PAUS4 PAUSS  PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

TDOP3 PAUS1 PAUS2 PAUS3 PAUS4 PAUS5 PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

TDOP4 PAUS1 PAUS2 PAUS3 PAUS4 PAUSS PAUS6  PAUS7  SCTME]
SCTME2  SCTME3

TDOPS PAUS1 PAUS2 PAUS3 PAUS4 PAUSS PAUS6  PAUS7  SCTMEl
SCTME2  SCTME3

RTDOP PAUS1 PAUS2 PAUS3 .  PAUS4 PAUS5 PAUS6 PAUS7  SCTMEl
SCTME2  SCTME3

CAl CATRK1  CATU

CATRK1
CA2 CATRK2  CATU

CATRK2
CA3 CATRK3  CATU

CATRK3
CA4 CATRK4  CATU

CATRK4

TPRED1

SWABS1

TPRED2

SWABS2

TPRED3

SWABS3

TPRED4

SWABS4

¥ DABC1

B MSAW1

ALTRK1

DABC2

MSAW2 1
ALTRK2

DABC3 ,
MSAW3 J

gt B et

\ e S ——— A At a4 o .

ALTRK3

DABCA 1
MSAN4 .
ALTRK4

AUT

SLINK

CATU

PAUS1

PAUS2

M-23




TASK

PAUS3
PAUS4
PAUS5
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE
NEW YORK 1990 (Cont'd.)

SUCCESSORS
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LATTICE DESCRIPTIONS FOR THE CHICAGO TRACON
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LATTICE STRUCTURE
CHICAGO 1982

TASK SUCCESSORS

B T o T e e e S

TEXEC TINITI  TROUT1  TINIT2 TROUT2 CAl CA2 TPSEC1 TCRSS1
TEDC1 TPRED1  TPUR1 ALTRK1 ~ MSAW1  SWABS1 TPSEC2 TCRSS2
TEDC1 TPRED2  TPUR2 ALTRK2  MSAW2  SWABS2

N o

E TUD CRIT IFO AUT SLINK TPRED1 TPUR1  SWABS1 TPRED2
TPUR2 SWABS?2 )
F TUDS TINIT1T  TROUT1  TINITZ TROUT2 CAl CA2 TPSEC1 TRSS1 !

TEDC1 TPRED1  TPUR1 ALTRK1  MSAW1  SWABS1 TPSEC2 TCRSS2

TEDC2  TPRED2 TPUR2  ALTRK2 MSAW2  SWABS2
TUDX CAl CA2
i DOP
DCR
PDOP
CRIT TINITT TROUT1  TINIT2 TROUT2
IFO IFI i
TINIT1 MAT g
TINTI2 MAT :
TROUT1 PAUS1  PAUS2  PAUS3  PAUSA  PAUS5 PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3
TROUT2 PAUS1  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTMEIL
SCTME2  SCTME3
MAT MTP
MTP KOFA
KOFA IFI
IF1 TDOP1  TDOP2  TDOP3
TDOP1 PAUS1  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3
TDOP2 PAUS1  PAUS2  PAUS3  PAUSA  PAUSS PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3 .
TDOP3 PAUST  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3
CAl CATRK1  CATU
CATRK1 :
CA2 CATRK2  CATU
CATRK1
TPRED1
3 SWABS1
: TPUR1

N-3 b




TASK

TPRED2
SWABS2
TPUR2
TCRSS1
TEDC1
TPSECI
MSAW1
ALTRK1
TCRSS2
TEDC2
TPSEC2
MSAW2
ALTRKZ
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE

CH

ICAGO 1982 (Cont'd.)

*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS

N-4







TASK

TEXEC

TUD

TUDS

TUDX
RKIP

RDOP
DOP
COR
PDOP
CRIT

IFO

TINIT1
TINIT2
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2
TDOP3

RTDOP

CAl

CATRK1
CA2

TINIT1
TEDC1
TEDC2

CRIT
TPUR2

TINIT1
TEDC1
TEDC2

CAl
RDOP

TINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

CHICAGO 1984

TROUT1
TPRED1
TPRED2

IFO
SWABS2

TROUT1
TPRED1
TPRED2

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS

TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2
AUT SLINK

TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2

TINIT2  TROUT2

PAUS3 PAUS4

PAUS3 PAUS4

TDOP2 TDOP3
PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

CAl
MSAW1
MSAW2
TPRED1

CAl
MSAW1
MSAW2

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

CA2
SWABS1
SWABS2
TPUR1

CA2
SWABS1
SWABS2

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

TPSEC1
TPSEC2

SWABS1

TPSEC1
TPSEC2

PAUS?

PAUS7

PAUS7

PAUS?

PAUS7

PAUS7

TCRSS1
TCRSS2

TPRED2

TCRSS1
TCRSS2

SCTME1

SCTMEL

SCTME]

SCTME]

SCTMEL

SCTMEL
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TASK

CATRK2
TPRED1
SWABS1
TPUR1

PUTT1
TPRED2
SWABS2
TPUR2

PUTT2
TCRSS1
TEDC1
TPSEC1
MSAW1
ALTRK1
TCRSS2
TEDC2
TPSEC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS5
PAUS6
PAUS?
SCTMEL
SCTME2
SCTME3

LATTICE STRUCTURE

CHICAGO 1984 (Cont'd.)

SUCCESSORS

PUTT1

PUTT2

*INHIBITED*
*INHIBITED*
*INHIBITED*
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LATTICE STRUCTURE

CHICAGO 1986

TASK SUCCESSORS
TEXEC DINITI TROUTI DINIT2 TROUT2 CAl  CA2  DABCl1  TPRED1 E
ALTRKI ~ MSAW1  SWABS1 DABC2  TPRED2 ALTRK2 MSAW2  SWABS2 5
TUD CRIT  IFQ AUT SLINK  TPRED1 SWABS1 TPRED2 SWABS2 v
TUDS DINITI  TROUTL DINIT2 TROUT2 CAl  CA2  DABCl  TPRED1 ¢
ALTRK] ~ MSAWl  SWABS1 DABC2  TPRED2 ALTRK2 MSAW2  SWABS2 :
TUDX CAl CA2 ?
RKIP RDOP f
RDOP ¢
DOP b
CDR i
PDOP s
CRIT DINITL  TROUT1  DINIT2  TROUT2 E
IFO IFI |
DINIT1 MAT
DINIT2 MAT
TROUT1 PAUS1  PAUS2  PAUS3  PAUSA  PAUS5S PAUS6 PAUS7  SCTMEl
SCTME2  SCTME3 g
TROUT2 PAUS] ~ PAUS2  PAUS3  PAUSA  PAUS5 PAUS6 PAUS7  SCTME1 §
SCTME2  SCTME3
MAT MTP _
MTP KOFA ;
KOFA IFI ;
IFI TDOP1  RTDOP  TDOP2  TDOP3 2
TDOP1 PAUS]  PAUS2  PAUS3  PAUSA  PAUS5 PAUS6 PAUS7  SCTMEI ‘
SCTME2 ~ SCTME3
TDOP2 PAUS]  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6  PAUS7  SCTMEl ?
SCTME2  SCTME3
TDOP3 PAUS1  PAUS2  PAUS3  PAUSA  PAUS5 PAUS6 PAUS7  SCTMEl
SCTME2  SCTME3
RTDOP PAUS1 ~ PAUS2  PAUS3  PAUSA  PAUSS PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3 Y.
CAl CATRKI  CATU ’
CATRK1
CA2 CATRK2  CATU
CATRK2
TPRED]

SWABS1




TPRED2
SWABS?2
DABC1
MSAW1
ALTRK1
DABC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS5
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE
CHICAGO 1986 (Cont'd.)

SUCCESSORS

*INHIBITED*
*INHIBITED*
*INHIBITED*




LATTICE STRUCTURE
CHICAGO 1988

TASK SUCCESSORS

TEXEC DINITI  TROUTI DINIT2 TROUT2 CAl  CA2  DABC1  TPRED]
ALTRKL  MSAWL  SWABS1 DABC2  TPRED2 ALTRK2 MSAW2  SWABS2

TUD CRIT  IFO AUT SLINK  TPRED1 SWABS1 TPRED2 SWABS2

TUDS DINITI  TROUTI DINIT2 TROUT2 CA1  CA2  DABCI  TPREDI
ALTRK1 ~ MSAW1  SWABS1 DABC2  TPRED2 ALTRK2 MSAW2  SWABS2

TUDX CAl CA2

RKIP RDOP

RDOP

DOP

COR

PDOP

CRIT DINITI  TROUT1  DINIT2  TROUT2

IFO IFI

DINIT1 MAT

DINIT2 MAT

TROUT1 PAUSL  PAUS2  PAUS3  PAUS4  PAUSS PAUS6 PAUS7  SCTMEl
SCTME2  SCTME3

TROUT2 PAUS1  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTME]
SCTME2  SCTME3

MAT MTP

MTP KOFA

KOFA IFI

IFI TOOP1  RTDOP  TDOP2  TDOP3

TDOP1 PAUS] ~ PAUS2  PAUS3  PAUS4  PAUSS PAUS6 PAUS7  SCTME1
SCTME2  SCTME3

TDOP2 PAUS1  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS?  SCTME1
SCTME2  SCTME3

TDOP3 PAUS]  PAUS2  PAUS3  PAUS4  PAUS5 PAUS6 PAUS7  SCTMEL
SCTME2  SCTME3

RTDOP PAUS]  PAUS2  PAUS3  PAUSA  PAUS5 PAUS6 PAUS7  SCTME1
SCTMEZ  SCTME3

CAl CATRK1  CATU

CATRK1

CA2 CATRKZ  CATU

CATRK2

TPRED]

SWABS1




TASK

TPRED2
SWABS2
DABC1
MSAW1
ALTRK1
DABC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME]
SCTME2
SCTME3

LATTICE STRUCTURE
CHICAGO 1988 (Cont'd.)

SUCCESSORS

*INHIBITED*
*INHIBITED*
*INHIBITED*




TASK

TEXEC

TUD
TUDS

TUDX
RKIP

RDOP
bop
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2
TDOP3
RTDOP
CAl

CATRK1
CA2

CATRK2
TPRED1
SWABS1

DINIT1
ALTRK1

CRIT

DINIT1
ALTRK1

CAl
RDOP

DINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IF1
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

CHICAGO 1990

TROUT1
MSAW1

IFO

TROUT1
MSAW1

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTMES

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS
DINITZ2  TROUT2
SWABS1  DABC2
AUT SLINK
DINIT2  TROUT2
SWABS1  DABC2
DINIT2  TROUT2
PAUS3 PAUSA
PAUS3 PAUSA
TDOP2 TDOP3
PAUS3 PAUSA
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUS4

CAl
TPRED2

TPRED1

CAl
TPRED2

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

CA2
ALTRK2

SWABS1

CA2
ALTRK2

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

DABC1
MSAW2

TPRED2

DABC1
MSAW2

PAUS7

PAUS7

PAUS?

PAUS7

PAUS7

PAUS7

TPRED1
SWABS?2

SWABS?2

TPRED1
SWABS2

SCTME1

SCTMEL

SCTME1

SCTMEL

SCTME]

SCTME1




TASK

TPRED2
SWABS2
DABC1
MSANW1
ALTRK1
DABC2
MSAW2
ALTRK2
AU

LATTICE STRUCTURE
CHICAGO 1990 (Cont'd.)

SUCCESSORS

*INHIBITED*>
*INHIBITED*
*INHIBITED*
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LATTICE DESCRIPTIONS FOR THE LOS ANGELES TRACON
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TASK
TEXEC

TUD

TUDS

TUDX

DOP
COR
PDOP
CRIT

IFO

TINIT1
TINIT2
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2

CAl

CATRK1
CA2

CATRK2
TPRED1
SWABS1
TPUR1

TPRED2
SWABS2
TPUR2

TCRSS1

TINIT1
TEDC1
TEDC2

CRIT
TPUR2

TINIT1
TEDC1
TEDC2

CA1

TINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IF1
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

LOS_ANGELES 1982

TROUT1
TPRED1
TPRED2

IFO
SWABS2

TROUT1
TPRED1
TPRED2

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

TOOP2

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS
TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2
AUT SLINK
TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2
TINIT2  TROUT2
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUS4

0-3

CAl
MSAW1
MSAW2
TPRED1

CA1
MSAW1
MSAW2

PAUSS

PAUSS

PAUSS

PAUSS

CA2
SWABS1
SWABS?2
TPUR1

CA2
SWABS1
SWABS2

PAUS6

PAUS6

PAUS6

PAUS6

TPSEC1
TPSEC2

SWABS1

TPSEC1
TPSEC2

PAUS7

PAUS7

PAUS7

PAUS7

TCRSS1
TCRSS2

TPRED2

TCRSS1
TCRSS2

SCTME]

SCTME1

SCTMEL

SCTME]

R T T N e T S e
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TASK

TEDC
TPSEC1
MSAW1
ALTRK1
TCRSS2
TEDC2
TPSEC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTEM]
SCTME2
SCTME3

LATTICE STRUCTURE

LOS_ANGELES 1982 (Cont'd.)

*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS
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TASK
TEXEC

TUD

TUDS

TUDX
RKIP

RDOP
DopP
CDR
PDOP
CRIT

IFO

TINIT1
TINITZ
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2
RTDOP

CAl

CATRK1
CA2

CATRK2
TPRED1

TINIT1
TEDC1
TEDC2

CRIT
TPUR2

TINIT1
TEDC1
TEDC2

CAl
RDOP

TINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS]
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

LOS ANGELES 1984

TROUT1
TPRED1
TPRED2

IFO
SWABS2

TROUT1
TPRED1
TPRED2

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS

TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2
AUT SLINK

TINIT2  TROUT2
TPUR1 ALTRK1
TPUR2 ALTRK2

TINIT2  TROUT2

PAUS3 PAUS4

PAUS3 PAUS4

TDOP2
PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

CAl
MSAW1
MSAW2
TPRED1

CAl
MSAW1
MSAW2

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

CA2
SWABS1
SWABS2
TPUR1

CA2
SWABS1
SWABS2

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

TPSEC]
TPSEC2

SWABS1

TPSEC1
TPSEC2

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

TCRSS1
TCRSS2

TPRED2

TCRSS1
TCRSS2

SCTME1

SCTME1

SCTME]

SCTME1

SCTME]




TASK

SWABS1
TPUR1

PUTT1
TPRED2
SWABS2
TPUR2

PUTT2
TCRSS1
TEDC1
TPSEC1
MSAW1
ALTRK1
TCRSS2
TEDC2
TPSEC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
paus5
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE
LOS ANGELES 1984 (Cont'd.)

SUCCESSORS

PUTT1

PUTT2

*INHIBITED*
*INHIBITED*
*INHIBITED*
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TASK
TEXEC

TUD
TUDS

TUDX
RKIP

RDOP
DOoP
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2
RTDOP

CAl

CATRK1
CA2

CATRK2
TPRED 1
SWABS1
TPRED2
SWABS2
DABC1

DINIT1
ALTRK1

CRIT

DINIT1
ALTRK1

CAl
RDOP

DINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTMEZ2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

LOS ANGELES 1986

TROUT1
MSAW1

IFO

TROUT1
MSAW1

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS?2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS
DINITZ2 TROUT2
SWABS1  DABC2
AUT SLINK
DINITZ TROUT2
SWABS1  DABC2
DINIT2 TROUT2
PAUS3 PAUS4
PAUS3 PAUS4
TDOP2
PAUS3 PAUSA
PAUS3 PAUSS
PAUS3 PAUS4

CAl
TPRED2

TPRED1

CAl
TPRED2

PAUSS

PAUSS

PAUSS

PAUSS

PAUSS

CA2
ALTRK2

SWABS1

CA2
ALTRK2

PAUS6

PAUS6

PACS6

PAUS6

PAUS6

DABC1
MSAW2

TPRED2

DABC1
MSAW2

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

TPRED1
SWABS2

SWABS2

TPRED1
SWABS2

SCTMEL

SCTME1

SCTME]

SCTME1

SCTMEL




TASK

MSAW1
ASLTRK1
DABC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE
LOS ANGELES 1986 (Cont'd.)

SUCCESSORS

*INHIBITED*
*INHIBITED*
*INHIBITED*
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TASK

TEXEC

TUD
TUDS

TUDX
RKIP

RDOP
DOP
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
TROUT1

TROUTZ

MAT
MTP
KOFA
IFI
TDOP1

TDOP2

RTDOP

CAl

CATRK1
CA2

CATRK2
TPRED1
SWABS1
TPRED2
SWABS?2
DABC1

DINIT1
ALTRK1

CRIT

DINIT1
ALTRK1

CAl
RDOP

DINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

LOS ANGELES 1988

TROUT1
MSAW1

IFO

TROUT1
MSAW1

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

STRUCTURE
DINIT2  TROUT2
SWABS1  DABC2
AUT SLINK
DINIT2  TROUT2
SWABS1  DABC2
DINIT2  TROUT2
PAUS3 PAUS4
PAUS3 PAUS4
TDOP2
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUS4

CAl
TPRED2

TPRED1

CAl
TPRED2

PAUS5

PAUSS

PAUSS

PAUS5

PAUSS

CA2
ALTRK2

SWABS1

CA2
ALTRK2

PAUS6

PAUS6

PAUS6

PAUS6

PAUSE

DABC1
MSAW2

TPRED2

DABC1
MSAW2

PAUS7

PAUS7

PAUS7

PAUS7

PAUS7

TPRED1
SWABS?2

SWABS2

TPRED1
SWABS?2

SCTME1

SCTME1

SCTME1

SCTMEL

SCTMEL




TASK

M3AW1
ALTRK1
DABC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7

LATTICE STRUCTURE
LOS ANGELES 1988 (Cont'd.)

SUCCESSORS

*INHIBITED*
*INHIBITED*
*INHIBITED*




TASK
TEXEC

TUD
TUDS

TUDX
RKIP

RDOP
bep
CDR
PDOP
CRIT

IFO

DINIT1
DINIT2
TROUT1

TROUT2

MAT
MTP
KOFA
IFI
TDOP1

TDOP2
RTDOP

CAl

CATRK1
CA2

CATRK2
TPRED1
SWABS1
TPRED2
SWABS2
DABC1

DINIT1
ALTRK1

CRIT

DINIT]
ALTRK1

CAl
RDOP

DINIT1
IFI
MAT
MAT

PAUS1
SCTME2

PAUS1
SCTME2

MTP
KOFA
IFI
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

CATRK2

LATTICE STRUCTURE

LOS ANGELES 1990

TROUT1
MSAW1

IFO

TROUT1
MSAW1

CA2

TROUT1

PAUS2
SCTME3

PAUS2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

PAUS2
SCTME3

CATU

CATU

SUCCESSORS
DINIT2  TROUT2
SWABS1  DABC2
AUT SLINK
DINIT2  TROUT2
SWABS1  DABC2
DINITZ  TROUT2
PAUS3 PAUS4
PAUS3 PAUS4
TDOP2
PAUS3 PAUS4
PAUS3 PAUS4
PAUS3 PAUSA
0-13

CAl
TPREDZ

TPRED1

CAl
TPRED2

PAUSS

PAUSS

PAUSS

PAUS5

PAUSS5

CA2
ALTRK2

SWABS1

CA2
ALTRK2

PAUS6

PAUS6

PAUS6

PAUS6

PAUS6

DABC1
MSAW2

TPRED2

DABC1
MSAW2

PAUS7

PAUS?

PAUS7

PAUS7

PAUS7

TPRED1
SWABS2

SWABS2

TPRED1
SWABS2

SCTMEL

SCTME]

SCTME]

SCTME1

SCTME]




TASK

MSAW1
ALTRK1
DABC2
MSAW2
ALTRK2
AUT
SLINK
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME]
SCTME2
SCTME3

LATTICE STRUCTURE
LOS ANGELES 1990 (Cont'd.)

SUCCESSORS

*INHIBITED*
*INHIBITED*
*INHIBITED*
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APPENDIX P

LATTICE DESCRIPTIONS FOR THE DETROIT TRACON
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————

TASK

TEXEC

TUD
TUDS

DOP
COR
PDOP
CRIT

IFO
TINIT1
TROUT1

MAT
MTP
KOFA
IF1
TDOP1

TPRED1
TPUR1
TCRSS1
TEDC1
TPSEC1
MSAW1
ALTRK1
AUT
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME]
SCTME2
SCTME3

‘

LATTICE STRUCTURE

DETROIT 1980

TINITT  TROUT1
MSAW1

CRIT IFO
TINIT1  TROUT1
MSAW1

TINIT1  TROUT1
IFI

MAT

PAUS1 PAUS2
SCTME2  SCTME3
MTP

KOFA

IFI

TDOP1

PAUS1 PAUS2
SCTME2  SCTME3
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS -
TPSEC1  TCRSS1  TPRED1 TPUR1
AUT TPRED1  TPUR1
TPSEC1  TCRSS1 TEDC1  TPRED1
PAUS3 PAUS4 PAUSS  PAUS6
PAUS3 PAUS4 PAUSS  PAUS6

ALTRK1

TPUR1  ALTRK1

PAUS7  SCTMEl

PAUS7  SCTME1

——
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TUD
TUDS

TUDX

pop
CDR
PDOP
CRIT

IFO
TINIT1
TROUT1

MAT
MTP
KOFA
IFI
TDOP1

CAl

CATRK1
TPRED1
TPUR1
TCRSS1
TEDC1
TPSEC1
MSAW1
ALTRK1
AUT
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME]
SCTME2
SCTME3

LATTICE STRUCTURE

DETROIT 1982

TINITL  TROUT1
ALTRK1 ~ MSAW1
CRIT  IFO
TINITL  TROUT1
ALTRKL ~ MSAWL
CAL

TINITI  TROUT1
IFI

MAT

PAUS1  PAUS2
SCTME2  SCTME3
MTP

KOFA

IFI

TDOP1

PAUS1  PAUS2
SCTME2 ~ SCTME3
CATRK1  CATU
*[NHIBITED*
*INHIBITED*
*INHIBITED*
*IN4IBITED*

CAl

AUT
CAl

PAUS3

PAUS3

P-5

SUCCESSORS

TPSEC1

TPRED1
TPSEC1

PAUS4

PAUS4

TCRSS1 TEDC1

TPUR1

TCRSS1 TEDC1

PAUSS

PAUSS

PAUS6

PAUS6

TPRED1 TPUR1

TPRED1 TPUR1

PAUS7  SCTME1

PAUS7  SCTME1
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TUD
TUDS

TUDX
RKIP

RDOP
DOP
CDR
PDOP
CRIT

IFO
TINIT]
TROUT1

MAT
MTP
KOFA
IF1
TDOP1

RTDGP

CAl

CATRK1
TPRED1
TPUR1

PUTT1
TCRSS1
TEDC2
TPSEC1
MSAW1
ALTRK1
AUT
CATU
PAUS1
PAUS2
PAUS3

TINIT1
ALTRK1

CRIT

TINIT1
ALTRK1

CAl
RDOP

TINIT1
IFI
MAT

PAUS1
SCTME2

MTP
KOFA
IF1
TDOP1

PAUS1
SCTME2

PAUS1
SCTME2

CATRK1

PUTT1

LATTICE STRUCTURE

DETROIT 1984

TROUT1
MSAW1

IFO

TROUT1
MSAW1

TROUT1

PAUS?2
SCTME3

RTDOP

PAUS2
SCTME3

PAUS2
SCTME3

CATU

SUCCESSORS
CAl TPSEC1
AUT TPRED1
CAl TPSEC1

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

TCRSS1 TEDC1

TPUR1
TCRSS1 TEDC1

PAUS5  PAUS6

PAUSS  PAUS6

PAUS5  PAUS6

TPRED1 TPUR1

TPRED1 TPUR1

PAUS7  SCTMEI

PAUS7  SCTME1

PAUS7  SCTME1




TASK

PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE

DETROIT 1984 (Cont'd.)

*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS
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TASK

TEXEC
TUD
TUDS
TUDX
RKIP

RDOP
DoP
CDR
PDOP
CRIT

IFO
DINIT1
TROUT1

MAT
MTP
KOFA
IFI
TDOP1

RTDOP

CAl

CATRK1
TPRED1
DARC1
MSAW1
ALTRK1
AUT
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUS5
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE

DETROIT 1986

DINIT1  TROUT1
CRIT IFO
DINIT1  TROUT1
CAl

RDOP

DINIT1  TROUT1
IFI

MAT

PAUS1 PAUS2
SCTME2  SCTME3
MTP

KOFA

IFI

TDOP1 RTDOP
PAUS1 PAUS2
SCTME2  SCTME3
PAUS1 PAUS2
SCTME2  SCTME3
CATRK1  CATU
*INHIBITED*
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS
CAl DABC1

AUT TPRED1
CAl DABC1

PAUS3 PAUS4

PAUS3 PAUS4

PAUS3 PAUS4

TPRED1 ALTRK1 MSAW1
TPUR1
TPRED1 ALTRK1 MSAW1

PAUSS  PAUS6  PAUS7

PAUSS  PAUS6  PAUS7

PAUSS  PAUS6  PAUS7

SCTME1

SCTMEL

SCTME1




TEXEC
TUD
TUDS
TUDX
RKIP

RDOP
DOP
CDR
PDOP
CRIT

IFO
DINIT1
TROUT1

MAT
MTP
KOFA
IFI
TDOP1

CAl

CATRK1
TPRED1
DABC1
MSAW1
ALTRK1
AUT
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
SCTME1
SCTME2
SCTME3

LATTICE STRUCTURE

DETROIT 1988

DINITI  TROUT1
CRIT  IFO
DINITL  TROUT1
CAl

RDOP

DINIT1  TROUT1
IF1

MAT

PAUSI  PAUS2
SCTME2  SCTME3
MTP

KOFA

IFI

TOOP1  RTDOP
PAUS1  PAUS2
SCTMEZ  SCTME3
CATRK1  CATU
*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS
CAl1 DABC1 TPRED1 ALTRKI MSANW!I
AUT TPRED1  TPUR1
CAl DABC1 TPRED1 ALTRK1 MSAW1

PAUS3 PAUS4 PAUSS PAUS6  PAUS7  SCTME1

PAUS3 PAUS4 PAUSS  PAUS6  PAUS7  SCTMEl




TASK

TEXEC
TUD
TUDS
TUDX
RKIP

RDOP
DOP
COR
PDOP
CRIT

IFO
DINIT1
TROUT1

MAT
MTP
KOFA
IFI
TDOP1

RTDOP

CAl

CATRK1
TPRED1
DARC1
MSAW1
ALTRK1
AUT
CATU
PAUS1
PAUS2
PAUS3
PAUS4
PAUSS
PAUS6
PAUS7
CCTMEL
SCTME2
SCTME3

LATTICE STRUCTURE

DETROIT 1990

DINIT1  TROUT1

CRIT IFO
DINIT1  TROUT1
CAl

RDOP

DINIT1  TROUT1
IFI
MAT

PAUS1 PAUS2
SCTME2  SCTME3

MTP

KOFA

IFI

TDOP1 RTDOP

PAUS1 PAUS?2
SCTME2  SCTME3

PAUS1 PAUS2
SCTME2  SCTME3

CATRK1  CATU

*INHIBITED*
*INHIBITED*
*INHIBITED*

SUCCESSORS
CAl DABC1 TPRED1 ALTRK1 MSAW1
AUT TPRED1  TPUR1
CAl DABC1 TPRED1 ALTRK1 MSAW1

PAUS3 PAUS4 PAUS5  PAUS6  PAUS7  SCTMEl

PAUS3 PAUS4 PAUSS  PAUS6  PAUS7  SCTME1

PAUS3 PAUS4 PAUS5S PAUS6  PAUS7  SCTME1
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APPENDIX R
GLOSSARY OF TERMS
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W

: GLOSSARY OF TERMS
Task Definition
ADB Altitude Data Blocks *
ALTRK Altitude Tracker
AT Associated Tracks requiring Display Change ¢
ATB Associated Tracks with Beacon Codes g
ATC Associated Tracks with Mode C i
ATD Associated Tracks with Discrete Beacon ?
ATH Associated Tracks in Handoff ;
AUT Automatic Offset of Display Data Blocks %
BANS Brite Alpha Numeric System %
BOR Beacon Only Reports g
BOT Beacon Only Tracking Table :
CA Conflict Alert E
CATRK CA Tracking g
CATU CA Data Base Manager {
cCcT Number of Changes to CTS Threads
CDR Continuous Data Recording
coT Console Data Terminal ;
CMA Central Memory Access i
CMC Communications Multiplexer Controller %
CRIT Critical Data Recording E
CTA Associated Tracks for Mode C Beacon Equipped 7

Aircraft, Plus Unassociated Linked Tracks

CTS Central Track Store
DABS Discrete Address Beacon System
DEDS Data Entry and Display System
DoP Display Output Processing
DSPL Quantity of Displays
oT7 Deviation Trial Tracks
EDISC Disk Control
FD Full Data Blocks requiring Display Change :
FDAD Full Digital ARTS Display |
IAC Instantaneous Airborne Count

13 IF1 Interfacility Input

? 1
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GLOSSARY OF TERMS (cont'd)

Definition
Interfacility Output
Input Qutput Processor
Keyboard Operational Functions
Limited Data Blocks requiring Display Change
Flight Plan Tab List Data Monitor
MSAW Data Blocks requiring Dispiay Change
Multiplexed Display Buffer Memory
Map Output Processing

Multiprocessor Executive

Terminal Metering and Spacing

Minimum Safe Altitude Waring

Medium Speed Printer Control

Metering and Spacing Popup Task

Magentic Tape Processing

Number of Associated Threads Updated
Number of Changes to Sector Threads

Number of Tracks Flagged for Delay Terminations
Number of Tracks in the MSAW Tab List i
Number of Tracks in the Coast/Suspend List
Tracks in the Store List ’
Number of Tracks, Total

Tabular Lines

Track Display Data Output Control

Periodic Display Output Processing

SRAP Input Processing

Process Untracked Targets

Radar Address Table

Remote Display Buffer Memory

Remote Display Output Processing
Reconfiguration and Fault Detection Unit
Remote Keyboard Input Processing

Radar Only Reports

Radar Only Tracking Table

Radar Reinforced Beacon Reports

R-3
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Task

RTDOP
SCTME
SEC
SLINK
SNS
SNSR
SRAP
SS
SWABS

TA
TAA
TAD
TAF
TCOD
TCRSS
TDOP
TEDC
TEXEC
TINIT
TIPS

TL

T0
TPRED
TPSEC
TPUR
TROUT
TSL
TSS
T
TU
TUD
TUDS
TUDX

GLOSSARY OF TERMS (cont'd)

Definition

Remote Tabular Display Output Processing
Scratch Pad Display Monitor

Sector Number of given Sensor
Inter-Sensor Track Link

Sensor Number

Quantity of Sensors

Sensor Receiver and Processor

Single Symbols requiring Display Update
Software Adaption to Beacon System

Total Tracks

Associated Tracks - Total

Number of Associated Threads Added
Number of Associated Tracks Displays
Number of Associated Tracks requiring a FDB Update
Tower Cab Digital Display

Track Cross Reference

Tabular Display Output Processing

Track Early Discrete Correlation

Tracking Executive
Track Initialization
Terminal Information Processing System

Tabular Lines requiring Display Update
Number of Threads Added/Deleted

Track Prediction

Primary/Secondary Correlation

Process Unused Reports

Track Output

Number of Tracks in the Store List
Number of Tracks requiring Single Symbol Updates
Turning Trial Tracks

Number of Unassociated Tracks, Total
Thread Update

Sector Thread Update

Thread Update for Conflict Alert

R-4




Task
TUF
TUL
TUu
UBR
URR
uT
uTB
uTC
uTD
uTL

GLOSSARY OF TERMS (cont'd)

Number of Unassociated Tracks requiring FDB Update
Unassociated Linked Tracks, Total

Unassociated Unlined Tracks, Total

Unused Beacon Reports

Unused Radar Reports

Unassociated Tracks, requiring Display Update
Unassociated Tracks, Beacon

Unassociated Tracks, Mode C

Unassociated Tracks, Discrete Beacon

Unassociated Tracks requiring LDB Update
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