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Freface

The New York TRACON Demonstration Requirements Analysis 18 on library
TCDRAOOC2.DEV.SCRIPT; the outline is called OUTLINE.

The first revision is January 14, 1987. The following changes are reflected:
L4 ' Retrack passes all interfacility messages (both input and output) to the
interfacility task. The filtering of messages to process and matching of
TCIDs for AM and CX messages will be performed within the interfacility
task.
. Retrack will fabricate Start Track messages when processing Tracking Data

messages that contain a valid ACID and none 1is stored for that track.
This will allow the demonstration system to display full data blocks for
tracks wherxe the interfacility flight plan data was not replayed from the
CDR file (because it was on the previous file).

. In CDR conversion, octal digits that will be preserved (message codes and
beacon codes) will be translated to EBCDIC, for ease of use by TRACON
programs. An octal to real conversion was also added. The CDR conversion

rationale and package was added to the architecture section.

. The following keyboard commands are also not being recoded: ATIS,
altitude filter limits, and relocating tabular lists.

. The CDR Editor will run under VM.
The second revision is May 29, 1987. The following changes are reflected:
. PSRAP sends the input sector time and target report messages to CDR

extraction.

¢ Retrack initiates processing using either the Data Buffer Header record or
the CDR Initialization xrecord is read., whichever occurs first.

] Retrack fabricates a flight data entry keyboard entry based on the
information in the Tracking Data message.

. Retrack passes interfacility FP messages to the interfacility task when
the matching DA is encountered. Subsequent AM and CX messages for these
flights are also sent to interfacility. All other interfacility messages

are discarded and are not placed on the CDR File,.

. The software architecture has been updated to reflect the system
implementation in the following areas:




LN 4

LR J

Send and Receive interface
Monitor Packages

Load Modules

Subtask Communication
Primary Storage Management

Software Clock Management
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EXECUTIVE SUMMARY

This document is an intermediate deliverable in a project whose
objective was to convert portions of the current New York (N.Y.)
TRACON software written in ULTRA to a higher order transportable
language. A combination of ADA/PDL leading to PASCAL as the
higher order language was chosen. The document consists of four
main parts: (1) a detailed analysis of the N.Y. TRACON
demonstration project software requirements for software version
A5.04; (2) a description of the demonstration system
architecture, in contrast with the current N.Y. TRACON hardware;
(3) a description and rationale for the demonstration system
operational software architecture; and (4) a data dictionary of
the current system. The output of this document led to the next
step which was the actual writing of the new software.







1.0 Introduction and Scope

This document consists of four parts: a detailed analysis of the New York TRACON
demonstration software requirements, based on the ARTS IIIA computer program
functional specifications (NAS MDs) for version A5.04; a description of the
demonstration system architecture, in contrast with the current New York TRACON
system architecture; a description and rationale for the demonstration systenm
operational software architecture and the formal definitions and rules for the
proposed architecture; and an appendix containing a data dictionary of the current
system. ‘

The bulk of the document contains the software requirements. They are organized by
NAS MD. Each section contains an introductory paragraph, the analysis by NAS MD
subsection, and a discussion of additional capabilities, if there are any. If a
subsection contains a functional capability that is being converted from ULTRA to
PascalsVs, it is identified under the heading "Recoded” with a "Yes": if the
function is not a software function. or is being replaced by commercial software. or
is not being considered for the demonstration., or contains administrative
information only, and so on, it is identified under the "Recoded" heading with a
"No." In either case, the rationale is included. Concluding the software

requirements section is a section describing our approach to converting the CDR
input file from Sperry-UNIVAC format to IBM S/370 format.



2.0 Applicable Documents

The following documents were used during requirements analysis; the NY TRACON
Computer Program Functional Specifications (CPFS), contained in a series of nineteen
volumes, the Retrack User's Guide, User's Manual for ATC Support Software
(NASP-3202-01). and three volumes of the NY TRACON Coding Specifications.

The CPFS documenlils in the series are the following:
HAS--MD TITLE
631 NAS En Route Stage A - NY TRACON
634 System Description and Specified Series
635 Executive Control
636 Parallel SRAP Processing
637 Target Processing (Tracking) and ISL
638 Keyboard Input Processing
639 Display Output Processing
640 Interfacility Data Transfer
661 Bulk Store Flight Plan
662 CDT Non-Executive Error and Status Messages
643 Site Adaptation
646 MSAW and Altitude Tracking
645 Non-Executive Console Teletype Processing
and On Call Tasks
666 Builder - BUP and CDR Editor
647 Recovery
648 Continuous Data Recording
649 Remote Display Processing
650 Support Software
650A Support Software Ultra Assembler
650B Support Software Librarian
650C . Support Software Loader
650D Support Software Utilities
650E Support Software CONIOP
651 Conflict Alerxrt



J.0 Software Requirements

This section outlines the major functions that will be developed for the New York
TRACON demonstration. A detailed requirements analysis for each NAS-MD is included
in the sections that follouw.

Major Functions

The following functions are being implemented and will be traceable to the current
New York TRACON code:

Retrack

Keyboard Operational Functions (for supported messages)
PSRAP

Tracking

Data Base (for supported functions)

CDR Editor

Interfacility

The following functions are being implemented but are not traceable to the current
New York TRACON code:

Continuous Data Recording Extractor

Executive Services Request Module (our implementation uses MVS/RTX and not
MPE)

Display Qutput (to work with the situation display)
Test Tools (to support the build plan)
SDL software (for custom panel support for New York TRACON)

CDR tape conversion program (to convert the CDR tape to S/370 format and
place it on a disk data set)

The follouwing major functions are not being implemented in the New York TRACON
demonstration:

Console Data Terminal Processing



in

. ETG and ETG scenario generator

. On-call progranms

. Keyboard Input Processing (XIP)

Advanced Treeking (conflict alert,

altitude tracking,

® Interfacility (Responses and ARTCC Interface)

addition, the following functions are not being provided:

. alarm processing
. weather processing
’ critical data recording and recovery processing
® bulk store FP processing
. dynamic altering of CDR categories
. consolidation of sectors
« SRAP performance monitoring
. SWABS processing
. the following multifunction keyboard commands
o C Configuration
oo D Display
(X3 E Emergency
LR G BRATS
.o I Mag Tape/Disc FP
.o K Reinitialize Display
o 0 Auto Offset
LR Q MSAW (Display Inhibit)
(X R Memory Readout
ve v MSAW (EnablesDisable)

and MSAW)



LX) X - SWABS
oo 1 - CDR Extractor
oo 2 - Manual Reconf
o remote tower display processing

. handoff

Detailed Functions and Operational Concepts

The demonstration system will be run under MVS/RTX on an IBM 5/370 architecture
processor. The system will appear as an MVS/RTX batch job. There will be no inputs
allowed during the rxun. There will be an interactive job (and an interactive

terminal attached to that job) ready to be initiated to execute the CDR Editor at
the completion of the run.

We will convert the FAA-provided CDR tape from 7-track to 9-track format at the Tech
Center. Prior to executing the online system, the FAA-provided CDR tape (in 9-track
format) will be converted to 57370 format and stored in a disk data set (see section
3.21 for details on the conversion program) by an offline progran.

An executive control program will be implemented, that uses MVS/RTX, to provide
application services previously provided by the Multiprocessor Executive (MPE).

Control will pass to Retrack, which will drive the operational system. (See section
3.6 for the requirements analysis for Retrack.) The converted CDR data set will be
read by Retrack. The Retrack program will be coded to process tracking data.
keyboard data. Radar only Target reports, sector time, CDR texrmination,
interfacility messages, target reports, and data buffer headers. Retrack will pass
this input data to PSRAP, keyboard and interfacility for application processing.

The tracking programs will be recoded to provide a traceable functional equivalence
with the current New York TRACON algorithms. These programs read the data provided
by Retrack and perform tracking for multiple sensors. generating entries in the
Central Track Store (CTS) and sending the appropriate data to the display output
programs. (The demonstration will display data for only a single controller
position.) (See section 3.6 for the requirements analysis for tracking.)

The keyboard operation functions (KOF) programs will be recoded to provide a
traceable functional equivalence with the current New York TRACON implementation.,
for the supported commands. (See section 3.7 for the requirements analysis for
keyboard.) These programs read the data provided by Retrack, process the messages,
and send the required information to Tracking and Display for further processing.



The display output programs will be coded to support the situation display. The
functions performed will be equivalent to the current functions, but. because of the
difference in the display hardware interface, functional traceability will not be
maintained. (See section 3.8 for the requirements analysis for display output.)
The programs that support the remote displays will not be recoded.

The interfacility function will process FP, AM, and CX messages, so that an
operational fligh* plan data base can be maintained. The remaining interfacility
messages will not be processed. No interfacility output messages will be generated
nnd the ARTCC interface will not be supported {(see Section 3.9). However, the ARTCC
hircraft ID/TRACON Terminal Computer ID relationship will be maintained to process
subsequent (AM and UX) messages. The interfacility input programs will pass its
data to tracking.

The CDR extractor will be recoded to provide information for the CDR Editor. The
points at which the extraction is performed will remain the same as the current NY
TRACON system, for the functions recoded. Houwever, the data formats will change to
support the follouwing interfaces:

: CUK extracior and PSRAP

° CDR extractor and tracking

v CDR extractor and keyboard

® CDR extractor and display

. CDR extractor and CDR editor

The CDR extractor will produce a data set which resides on an IBM 3380 disk data
set. (See section 3.17 for the requirements analysis for CDR extraction.)

CDR Editor will be recoded to produce a listing that will verify the functional
equivalence between the GFE system and the demonstration system, for the functions

we are recoding in the operational program. The listing produced by the recoded CDR
Editor will be identical to that produced by the current editor, for the functions
that are supported in the operational recoding. (See section 3.15 for the

requirements analysis for the CDR Editor.)



3.1 ICD En Route CCC/NY TRACON

This document (NAS-MD-631) describes the interface between the NAS En Route Stage A
Central Computer Complex and the NY TRACON facility. Details of the harduware,
software, and operational elements are provided.

| Sub-section | Title Recoded i
[ —— wommmeees == s I
| 1.0 | INTRODUCTION No |
R == e |
[ | |
] | This section is administrative and contains |
| | no demonstrable functions. |
| | ]
o R i ittt b |
e O |
[====——m e e e e I
| Sub-section | Title Recoded |
R e IR e Attt |
| 2.0 | TRANSMISSION CHARACTERISTICS No i
|-~ e IRt kel bt I
] | |
| | This section describes the ARTCC |
} | hardware interface and, as such. contains ]
| | no demonstrable functions. |
| | |
o ittt e e bbb i
fmmm e m e |
Ittt Dt it |
[ Sub~section Title Recoded {
R el R e e it bt |
| 3.0 REQUIREMENTS AND FUNCTIONAL No |
| CAPABILITIES |

This section is administrative and contains |
no demonstrable functions. |



I_..__-.-._.___‘.___._______-._.m_._

This section provides an overview of the
functions performed by the operaticnal
interface. Aside from this information,
this section contains no demonstrable
functions.

This section provides an overview of the
Model A3d2/NY TRACON Interface.

This section contains no demonstrable
functions.

The following input messages are supported:
Flight Plan (FP)
Amendment (AM)
Cancellation (CX)

No other messages are supported;

Refer to Section 3.9 of this document for
the rationale.
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| Sub-section | Title Recoded |
[mmmmmmmmmm e mem e T !
| 5.0 | SUPERVISORY CONTROLS No |
R |~==-==—mmmmmrm e e e |
| | |
] | This function is not required by the FAA and |
| | is not required to maintain an integral |
| | system. ’ |
| [ I
| | Interfacility will always be enabled. |
I ! |
| | Refer to Section 3.9 of this document for |
| | the rationale. |
| | I
| -mmmm oo mm oo | e !
[==m=mmm e e e e e e e e |
| == e e oeas |
] Sub-section Title Recoded |
e D |
| 6.0 REFERENCES No |

This section is administrative and contains i
no demonstrable functions. |

1




3.2 GSystem Description and Specification Series

This document (NAS-MD~-634) containg the ARTS System Description, Program
Organization and presents an overview of the NY TRACON Computer Program Functional
Specifications (CPFS) series.

no demonstrable functions.

| Sub-section | Title Recoded |
e il tmmmm e IR intebale bbb |
I 1.0 | INTRODUCTION No |
|mmmmm e e e |
[ ] |
| | This section is administrative and contains ]
[ i [
| I {

This section is administrative and contains
no demonstrable functions.

Note also that this section describes
hardware components.

| | |
| | This section provides an overview of the 1
J | following sections and, as such, contains |
| | no demonstrable functions. |
| | |




- - - - — - —— — =" " e " T T - o P = = = = = S = e . — = . W — e Y= = . -
e e = e - T = o= -

The [BM central processor and software
operating systems MVS and RTX comprise
the Data Processing system.

- - - — A - = P e W T S . e WS e T v m = . e - YR W e e e G e = WS W h em e o s -

This section describes the hardware
components of the SRAP. We are not using
the SRAP, since all SRAP inputs have been
recorded on the CDR input tape that is read
by Retrack.

- m " —— - —— - - - S e e VA e 4 —— —— - -

o . e e . S = W S e e e e e T A v e A = At e S e . v Y e G A . - - -

This section describes the input and output
devices at the controller workstations.

There will be no input capability from the
data entry sets, because all inputs have
been recorded on the CDR tape after KIP
processing.

The situation display will function as the
output device for controller displays.

13 o



Continuous Data Recording will be performed
on the IBM processor.

|
!
|
| There will be no critical data recording.

| This function is not required by the FAA and
| is not required to maintain an integral

| systenm.

i

|

|

| This function is not required by the FAA and
| is not required to maintain an integral
|

f

|

system.
Sub-section | Title Recoded
_______________________ U
3.0 | OPERATIONAL PROGRAM No

| This section is administrative and contains
| no demonstrable functions.



| Sub-section | Title Recoded

R taintaaiebb b DL b = e e
] 3.1 | Program QOrganization Ne

|- e e R et D e
| | This section provides the major program

| | modules, or subprograms., and the CPFS that

| | describes them. Aside from this information,

| | this section contains no demonstrable

I | functions.

| !

R atntale b b Dbl Rt sttt
o m e e e e ———————
| == o o e
| Sub-section | Title Recoded

| --mmmmmmmmm oo | = e e
| 3.1 | Multiprocessor Executive No

e il i e ettt el by
| [

| | Refer to Section 3.3 of this document for

| | the rationale.

| |

i bt bt bt |-—==m—mom oo e e e e e
I ______________________________________________________________________
| ______________________________________________________________________
| Sub-section Title Recoded

l _____________________________________________________________________
I 3.1.2 SRAP Input Processing Yes

Refer to Section 3.5 of this document for
the rationale.

15



Sub-~section I Title Recoded
R | e e
3.1.3 | Radar/Beacon Tracking Module Yes
[mmmmm e mm [ = = o e e
]
| Refar to Section 3.6 of this document for
| the rationale.
|
__________ T T
Sub-section | Title Recoded
______________________ R
3.1.6 | Keyboard Input Module Yes

|

| Refer to Section 3.7 of this document for
| the rationale.
I
|

Refer to Section 3.9 of this document for
the ratiocnale.

16



- - " —— P —m =t = e e = - SR = - = T A v . - M - — - - — A - =~ — " —— -

|
|
3.1.6 | Bulk Store Flight Plan Input Module No
i atatain el bt R et et D e L Tt
|
| Refer to Section 3.10 of this document for
| the rationale.
I
| This function is not required by the FAA and
| is not required to maintain an integral
| systen.
[
----------------- == e e
Sub-section | Title Recoded
______________________ | == e m e e e
3.1.7 | Display Output Module Yes
______________________ e
|
| Refer to Section 3.8 of this document for
| the rationale.
|
______________________ S
Sub-section Title Recoded
3.1.8 Automatic Format Qffset Module Yes

s A ke S o 0 s | S A e e W D S G L S S R G N R D GP M W G W G S D e W N e

Refer to Section 3.8 of this document for
the rationale.

G = .y A Y T S = T D e e e W R W W TR We W W W WS R WA AP N R WP Sy R R AR A N R e R S S R S W e T TR M S e T T W A we W
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I
I
3.1.9 | Minimum Safe Altitude Warning (MSAW) No
[~—==mmmmm o e frmm e e e e
|
| Refer to Section 3.13 of this document for
| the rationale.
|
} This is a priority 2 function and
| is not required to maintain an integral
| system.
|
______________________ U
Sub-section Title Recoded
[ mmmmmmm o | e e
J.1 oo Continucus Data Recording Yes

Refer to Section 3.17 of this document for
the rationale.

|

]

I

I

|

| Refer to Section 3.16 of this document for
| the rationale.

i

| This function is not required by the FAA and
]
|
|
[

is not required to maintain an integral
system.



- 0 - - - - - = W - - — " = — - - ) == b T et e = . = e W W e - e v . B = = = ———

Sub~section | Title Recoded
R | = e e
3.1.12 | On Call Progranms No
e | == e
|
| Refer to Section 3.14 of this document for
| the rationale.
|
| This function is not required by the FAA and
| is not required to maintain an integral
| system.
|
______________________ Sy g
Sub-section | Title Recoded
---------------------- | o m e e e 2 e o e 7 S e e 7 o T = Y =t e >
3.1.13 | RBTL Operational Functions No
...................... S SO U
|
| Refer to Section 3.16 of this document for
| the rationale.
|
| This function is not required by the FAA and
| is not required to maintain an integral
| systenm.
|
______________________ g STy
Sub-section Title Recoded
3.1.13.1 Full RBTL Operational Function No

|

I

i

|

|

| Refer to Section 3.16 of this document for
| the rationale.
|

i

|

|

|

|

This function is not required by the FAA and
is not required to maintain an integral
system.

19



Sub-section | Title Recoded
| =mmmmmmmmm oo S
3.1.13.2 | First Level Backup RBTL No
| Operational Function
______________________ f o e
|
| Refer to Section 3.16 of this document for
| the rationale.
I
| This function is not required by the FAA and
| is not required to maintain an integral
| system.
l
______________________ g
Sub-section | Title Recoded
______________________ e
3.1.13.3 | Second Level Backup RBTL No
| Operational Function
______________________ f m o m o e o o
I
| Refer to Section 3.16 of this document for
| the rationale.
|
| This function is not required by the FAA and
| is not required to maintain an integral
| systenm.
|
______________________ | e e e T e - e
Sub-section | Title Recoded
______________________ g
3.1.14 | Conflict Alert (CA) Module No

Refer to Section 3.20 of this document for
the rationale.

is not required to maintain an integral
system. '

|
|
[
|
| This function is not required by the FAA and
!
|
i
|

20



| Sub-section | Title Recoded
[=mmmmm e I il et it L e DL D e R
| 4.0 | ORGANIZATION OF THE CPFS No

e ettt b Bl = e e e
| |

| | This section is administrative and contains

| | no demonstrable functions.

| |

e ——— | === m oo
g U
O
| Sub-section | Title Recoded

| == == e e e
| 5.0 | GLOSSARY OF TERMS No
Rt kit R Sttt ittt
| |

| | This section provides technical content but

| | contains no demonstrable functions.

[ ]

R it [ == e e e
g g
ittt ittt e
| Sub-section Title Recoded
3 S S
| 6.0 ACRONYMS AND ABBREVIATIONS No

This section provides technical content but
contains no demonstrable functions.

21



|
This section is administrative and contains }
no demonstrable functions. |

I

22



3.3 Multiprocessor Executive

This docunment (NAS-MD-635) specifies the functiconal requirements for the
Multiprocessor Executive (MPE).

The functions performed by the MPE in the NY TRACON system are performed in the
demonstration system by MVS/RTX or are not part of the TRACON Recode project. This
section will map categories of MPE work to MVS/RTX services and identify those that
will not be xe-implemented. ‘

Critical Data Recording and the Recovery Sequence that uses the Critical Data will
not be recoded. The equivalent of a scatter interrupt will not exist on the
demonstration system.

The initializer module used during preset operation will not be recoded. Offljne
builds of the load modules to be executed under MVS/RTX will be performed. Task set
up will be performed as part of the initialization of the RTX system.

The NY TRACON normal mode MPE services are
1) Interrupt Control
2) Scheduler
3) Executive Service Request Module
%) Debug Module

Interrupt Control processes the following categories of interrupts:

. Interpmcessor - Since the recode is on a uniprocessor, interrxupts of this
type will not occur.

. Executive Controlled I/0 interrupts. I1/0 processing is handled by MVS
standard access methods. Included in the Job Controel Language that is
used to setup the RTX job, will be information about input and output
files. MVS will use this information to set up control blocks that
describe the characteristics of the files. Pascal/VS will use the control
blocks to generate calls to the proper MVS access methods.

The MPE scheduler schedules planned tasks and popup tasks. Planned tasks are
scheduled through a lattice which imbeds strict predecessor/successor rules. RTX
will schedule a subtask when a Work Request is sent to the subtask from another
subtask. Subtask sucgessor rules for each type of work will be inmbedded in the
logic of the subtask. The execution sequence within a subtask is determined. by
logic within the subtask.

Popup tasks are aperiodic and are executed on the basis of an associated real time
- value. RTX time queuing will be used when time related scheduling is required.

The Executive Services Module processes ESRs, critical data requests and executive
input messages. It also prints recovery variables and provides device handlers.

23




The recoded system will use MVS standard I/0 routines and will not perform critical
data processing or print recovery variables. It will not process EX (Executive)
Operator messages. Individual ESRs are covered in the following sub-sections.

| Sub-section | Title Recoded )
T == e |
] 1.0 ] INTRODUCTION No |
IR e [=-mmmm e e e e i
| | This section is administrative and contains |
] | no demonstrable functions. 1
i | |
P | = e |
L o e |
o e e |
| Sub-section | Title Recoded |
|- =mmmmm oo e |
| 2.0 | EXECUTIVE SERVICES MODULE No |
R e i [~-— == e |
i | This section provides technical content but |
| | contains no demonstrable functions. |
] | !
| m~=mmm e e e e i e e S bl by |
e |
e |
| Sub-section Title Recoded |
e e |
I 2.1 Device Handlers No |

This section is a heading for the 2.1.¥X

sections.
system will be performed by standard access

|
|
[
1/0 to the devices that are on the recoded |
|
methods under MVS. |

|
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| Sub-section | Title Recoded |
e | === |
| 2.1.1 | Console Data Terminal Control No |
|- == e [
| | This is a priority 1 function, but there are |
] | no CDTs in the demonstration systen. |
| | In the NY TRACON system, CDTs were used to |
| | interactively display and enter operator |
| | messages. In the recoded system. there is |
| | no interactivity. |
| | |
R e e it |
IR et et it |
R i {
| Sub-section | Title Recoded |
[ m e R !
| 2.1.2 | Disc Control No |
[ -=m=mmmemmmnmoonoaae T SRR |
I | Equivalent Disk I/0 functions will be provided|
| | by MVS/RTX. i
| | |
| —=mmm e e | === e e e e |
R it e e it bt b |
R e R ikt bl b Db {
| Sub~section | Title Recoded |
| -mm e mm e [ === e |
I 2.1.3 | MSP Control No |
R | === == e |
| | This function is not required by the FAA and |
| | is not required to maintain an integral |
| | systenm. |
| l |
R et it del bbb teb bbbt b Dbty |
|-~ e e e e e e e e e e e e m e e ]
| === e e e s e e e |
[ Sub-section Title Recoded |
e RS |
| 2.1.4 MTS Control No |
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Sub-section | Title Recoded
i btk e e s
2.1.5 | CMC Control No
______________________ | ot vt = et e e n =t e e e e ot 2 A A e o
| This function is not required by the FAA and
| is not required to maintain an integral
| system. ’
|
—————————————————————— |—--——-—-————-————-—__--.‘-.___-_.._._—-...-___.._....-...___
Sub-section | Title Recoded
______________________ [ = = e
2.2 | Executive Input Messages No

This function is not required by the FAA and
15 not required to maintain an integral
system.

I

I

|

1

| Executive (EX) operator messages will not be
| processed during the demonstration. These

| messages include scheduling popups (via the

| CDT), scatter interrupts (which initiated

| a recovery sequence), diagnostic loading

| requests (capability to load diagnostic

| programs), Print Resources and Print Switches,
| Peripheral Status Downs/Up ( redefine status

| of peripheral devices), Tasks/Ancillary

| Message (allows operator to send message to

| on-call program), Select Designated Backup

| Level Program. Suwitch CDT Messages. Select

| Alternate MSP Channel, Select Alternate DCU

| Channel. CMC Related EX Messages, CDT Related
| Input Messages, and Wait for Input Command.

| The above commands relate to NY TRACON

| specific hardware, recovery processes or

| MPE scheduling of tasks. HNone of these

| functions will be recoded on the demonstration
| system.

I
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This section provides technical content but
contains no demonstrable functions.

!

|

|

|

|

|

I

| Executive Services in NY TRACON allow tasks
| to request operating system services. In the
| demonstration system. since it is recoded in
| Pascals/VS with a modern operating system, the
| language processor will generate I/0 access
|
1
|
l
|
|
!
I
|
I

Application code will contain GETs and
PUTs rather than an Executive Service request.

Scheduling ESRs will be replaced by calls to
the SEND/RECEIVE application services. For
a description see Additional Capabilities

|
|
I
|
I
|
|
|
method calls on behalf of the user. ]
|
|
|
I
|
I
section. {

I

An equivalent function is being provided by |
a standard MVS access method. |

|
|
|
|
| This function is not required by the FAA and |
| is not required to maintain an integral |
| systenm. |
I I
]
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I This function is not requirsd by the FAA and
[ is not required to maintain an integral
|
|

system.
___________ e ——— e - | e o e e e e e e = 4 = e = o e an o e o 4 = o =
Sub-section | Title Recoded
______________________ | e e e e e  — — —— —————————— e =
2.3.4 | Scheduling ESRs No
______________________ gy U
| An equivalent function is being provided by
| RTX scheduling services invoked by SEND
| and RECEIVE application services.
I
______________________ P
Sub-section | Title Recoded
—————————————————————— ]—-——-——----—--.--...-.--..-_-—---—--.—-—_.-—__..._...-_....._
2.3.5 } Debug - Snap Dump No
---------------------- [-__.._.________.___..____..._____..._,__._._...___..,___.__.__-_
| An equivalent function is being provided by
| RTX Probe and Debug services.
|
Sub-section | Title Recoded
______________________ | e e e e e +n e e T o et e e e o = n o = m =~ — o o —
2.3.6 | Request System Resources No

| This function is not required by the FAA and
| is not required to maintain an integral

| system.

I
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Sub-section | Title Recoded
oo = -
2.3.7 | Critical Data ESRs No
|=mmmmm e e R it et B L DL L L L e T
| This function is not required by the FAA and
| is not required to maintain an integral
| system.
| The demonstration system will not include
| recovery mechanisnms.
|
Sub-section | Title Recoded
______________________ P
2.3.8 | Device Oriented ESRs No
______________________ | o S A - n B = o e Ln = . A T L =
| An equivalent function is being provided by
| standard MVS access methods.
| Refer to Section 2.3 of this document for
| the rationale.
|
Sub-section Title Recoded
2.3.9.1 Request Data (E$SDATA) NO

o = = e T e st > | m - . - A = G e s - S s e - e e A v - e A e -

!
I
|
I
| This function is not required by the FAA and
| is not required to maintain an integral

| systen.

| In the MPE system, this ESR allows a task

| to read or write the contents of any memory

| location in the system. It is used to access
| an area of memory that the task cannot access
| directly.

| In the demonstration system, if a task cannot
| directly access a variable that it requires,

} it will send a request to the task that ouns
| the data and the owning task will return the
| requested data.

|

- - A = A . - — v =_ - — = = = S = = = At " . Y = = - . . e e e A W e . = e W



This function is not required by the FAA and
is not required to maintain an integral

system.
Sub-section Title Recoded
Uy O
2.3.9.3 Call Ancillary (ESCALL) No

[
|
|
]
| This function is not required by the FAA and
| is no* required to maintain an integral
| systen.

| On-call programs will not be recoded for the
| demonstration systenm.

[

An equivalent function is being provided by
MVS/RTX and Pascal/Vs.

An ESEXIT is used by a task to indicate that
it has completed processing. In the
demonstrat;on system. the Pascal/VS support
system will generate the program exit at the
completion of execution.
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Sub-section | Title Recoded
| = R S LR
2.3.9.5 | Switch CDT Messages (E$STM) No
| == mmmmmmm e | = s
| This function is not required by the FAA and
| is not required to maintain an integral
| systenm.
| The recoded system does not contain any CDTs.
|
Sub-section | Title Recoded
______________________ U Y S
2.3.10 ] CMC Related ESRs No
______________________ g
] This function is not required by the FAA and
| is not required to maintain an integral
| systen.
I
______________________ T T T
Sub-section Title Recoded
3.0 INITIALIZER MODULE No

I
|
|
|
| An equivalent function is being provided by

| MVS/RTX Initialization.

| The MPE Initializer module initialized

| processor hardware, initialized MPE software,
| and passed control to task specified preset

| routine.

| MVS/RTX will perform these services as

| part of normal job initiation under RTX.

|

|
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Sub-section | Title Recoded
R e R R | ===
4.0 | SCHEDULER MODULE No
| mmm s m e | == o
| This section provides technical content but
| contains no demonstrable functions.
|
| Refer to the Overview of the Multiprocessor
| Executive which appears at the beginning of
| Section 3.3 for the rationale.
|
Sub-section | Title Recoded
_______________________ g
6.1 | Popup Scheduler No

An equivalent function is being provided by
RTX Time Scheduling.

|
|
|
| Refer to the Qverview of the Multiprocessor
| Executive which appears at the beginning of
| Section 3.3 for the rationale.

|

|

An equivalent function is being provided by
the RTX Scheduler.

Executive which appears at the beginning of

|
|
]
| Refer to the Overview of the Multiprocessor
|
| Section 3.3 for the rationale.

|

32



. - ——— oo v - o = - - S Ay T —m A . = . e = A = m S - = A = - = A = - = ——

An equivalent function is being provided by
Timing Control executive sexvice.

to determine if it has been away from the
Executive longer than the allotted time or
has been in the Executive longer than the
allotted time. In the demonstration system,
Timing Control will verify that a subtask is
not executing an unacceptable length of time.

|
I
|
|
|
|
I
| This routine checks each processor's time
I
|
|
I
|
I
| See Additional Capabilities below.

|

-t ot e —— s oy A . e T v S SR = e e e = S TR A T Ve e e M T Gm M Mm - o A e e o e e = AE e e e - S = . o= e = W = = A e v e =

- e v o e - o e = | e e o e At - e . e At e = A = e e = e e

|

]

|

|

| An equivalent function is being provided by
| MVYS/RTX Interrupt Processing.

j In the MPE system, the Interrupt Control

| Module processes operational and error

| interrupts. 1In the demonstration system,

| processor and peripheral communication

| (operational interrupts) will be fielded by
| MYS: error interrupts of a software nature
| (program checks) will be fielded by MVS/RTX;
| hardware interrupts will be fielded by MVS.
I
|

I  EE———————

— — — — —— o —— — — —— — ————



An equivalent function is being provided by
RTX Debugging aids.

I
I
!
I
I
| The MPE Debug module allows setting and

| releasing of software breakpoints, timing

| of task execution, snap dumps. history

| function, automatic restart, etc.

| In the demonstration, no recovery capabilities
| will be provided. Program debugging

| during development will be performed by

| calls to RTX SNAP and TRACE routines.

l

SEND/RECEIVE will be an application service that provides
intertask communication. These services will be used by subtasks
to pass data and buffers between subtasks and to request services
from other subtasks.

Timing Control will be an application service that
periodically determines if processing deadlines are being met.
It also passes system time for output to the display at a
predetermined interval.

Initialization/Termination will be an application service that
prepares each subtask for execution at system initialization and
terminates processing of all subtasks at system termination.
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3.4 Retrack

Retrack is a program that, through use of CDR tape, acts as a load tester and driver
for the New York TRACON environment. For the NYTRACON demonstration program, RETRACK

will act as a driver only. In the New York TRACON environment RETRACK 1is an
off-line program which uses the backup IOPB to drive the operational system during
non-operational periods. The NYTRACON program for the demonstration will be an

integral part of the operational progranm.

The demonstration RETRACK will make use of the same CDR file that the original
RETRACK uses; however, not all of the messages will be processed by RETRACK or the
operational program. The messages that are not processed will be discarded.

The demonstration RETRACK will be written in PASCAL/VS. The data used will be read

from a disk containing CDR data which has been converted to IBM format by an
off-line program (see Section 3.21).

|
This section contains general information |
on RETRACK, and contains no demonstrable |
functions. |

|

[
This section contains general information |
on RETRACK, and contains no demonstrable |
functions. |

[
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Sub-section | Title Recoded
| —mmmm o | = o e |
1.2 | Scope NO
R e EEEE R [ = e s
|
| This section contains general information
| on RETRACK, and contains no demonstrable
| functions.
I
—————————————————————— | e i e e 7 T e e = = e = o e
Sub-section 1 Title Recoded
______________________ e
1.3 | Background NO
______________________ [ o= mm e m e e e
|
| This section contains general information
| on RETRACK, and contains no demonstrable
| functions.
|
______________________ T
Sub-section Title Recoded
1.4 Environment NO

Runs as part of the operational system as an
MVS/RTX task. Input is from disk.
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This section contains a general description
of RETRACK, but contains no demonstrable
functicns. ’

The demonstration Retrack will be an integral
part of the operational systen, not an inde-
pendent program.

Enhanced Target Generation will not be incor-
porated into the demonstration RETRACK.

I

|

|

{

|

|

I

!

|

|

|

|

|

|

|

|

] Input data will come from a single source.
] Refer to section 2.3.1, belouw.

|

| Input data will consist of all information
[ on CDR tapes. Refer to section 3.0, belouw.
|
|
|
]
|
|
]
I
l
[
|
|

The options of the New York TRACON RETRACK
will not be incorporated in the demonstration
RETRACK.

If the data that is sent by RETRACK is not
used by the demonstration operational program
as it would have been by the New York TRACON
program, the receiving task will discard

the data.

information, and contains no demonstrable
functions.

|
|
|
]
|
| This section contains general
|
]
|
]



This section contains general |
information, and contains no demonstrable |
functions. |

__________________________ 0 |
_______________________________________________________________________ |
Title Recoded |
_______________________________________________ l
Message Processing Inhibits NO |

!
This is a New York TRACOH assembly option. |
The demonstration RETRACK will not inhibit |
CDR message types or subtypes. All messages |
will be read from the disk. The messages |
which are ignored by the New York TRACON |
RETRACK will also be ignored by the demonst- |
ration RETRACK. Those messages which are |
processed by the NMew York TRACON RETRACK, |
will also be processed by the demonstration ]
RETRACK. Keyboard messages will not be |
inhibited by the demonstration RETRACK. |

|

I
RETRACK will be coded to accept standard |
NYTRACON formatted data only. |

|
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Sub-section | Title Recoded
R e ikl by [ == e e e
2.1.3 | System/Site Adaptation Parameters NO
R atahde bkt b Db | m e e e
I
| System parameters used will be unique to
| the demonstration program. RETRACK Ultra
| program parameters will not be used.
|
[==mmm o I it it
Sub-section Title Recoded
| == m o e |
2.2 Program Startup Options NO

These options will not apply to the
demonstration program

- e o - -y - . . " s - s - - == - — - — - —

Sub-section | Title Recoded
R | === == e oo
2.2.1 | Force Operational System Into NO
| Training Mode
______________________ o
|
] This option will not apply to the
| demonstration program
]
|- e =
| Sub-section Title Recoded
G U
| 2.2.2 Select Input Sensors NO

The four New York TRACON sensors will be
processed by the demonstration progranm.
The selection option will not apply.
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2.3 | Runtime Options NO
| === oo e oo | ==
I
| These options are system specific to UNIVAC
| hardware. They are not required for the
| demonstration.
|
______________________ === o e
Sub-section | Title Recoded
______________________ f = m
2.3.1% | Select Input Media NO
______________________ [ = = e e
!
| Input data will come from an IBM formatted
| disk containing the CDR data which has been
| converted to IBM format.
|
______________________ O S A RO RO RS
Sub-section | Title Recoded
______________________ | === e e
2.3.2 | Select Replay Initiation NO

|
| This is a UNIVAC hardware specific option.

| Startup times may be entered in to New York

| TRACON RETRACK program to invoke the process-
| ing of the RETRACK program. The demonstration
| RETRACK will startup on command from the user
| not from startup input.

|
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- v e e = o = - — e = -

Enable/Disable Interfacility NO
Data Processing

. et - s = v - - e = . - R At S - T = e e -

In the New York TRACON RETRACK, this is a
hardware controlled option. For the demon-
stration RETRACK the option of inhibiting
interfacility messages will not apply.

RETRACK has the capability to playback inter-
facility messages when processing non-flight
interfacility messages such as AM and CX.

The current RETRACK checks to make sure a
flight plan has been received and acknowl-
edged first, then it processes the non-flight
interfacility messages. The demonstration
RETRACK will also have this capability.

The demonstration RETRACK will also have the
capability to process interfacility flight
plan messages.

- > . — - ——— - - " Wm S V= = = = e . ep e e e = e S e m e L e T - e e e - - — . e
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[

| Data Buffer Header

| COR Initialization

| CDR Termination

| Data Delete/Resume X

| Data Loss %

| Memory Dump ¥

| Sector Time

| Target Report

| Tracking Data

| Xeyboard Entry

| Automatic Function %

| Interfacility Data

| MSAW ALARM message ¥

| Altitude Tracking message X
| MSAW DISPLAY message ¥-

| CTS DATA message ¥

| Radar Only Target Report

| Radar Data Loss ¥

] CA Linear message ¥

| CA MFMAMS message ¥

| CA PROXIMITY message %

|
i
I

¥ are discarded messages
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|
I
4.0 | RETRACK OUTPUTS/OUTPUT DATA FORMATS YES
|==mmmmmm e e e f o e e e
] 1) Sector Time Messages
| 2) Beacon/Radar Reinforced Beacon Target
| Messages
| 3) Radar only Target Report Messages
| 4) Display Keyboard Messages
| 5) Interfacility Input Messages
]
| Nocte: Only the following messages will be
| fabricated: Keyboard flight data message
| for CDR input tracking data for which there
| is no current flight plan.
|
______________________ O
Sub-section | Title Recoded
______________________ g
4.1 | SRAP Message Formats YES
______________________ S
] .
| Only those that are applicable to the
| NYTRACON program will be included.
| (parallel SRAP message formats)
|
______________________ [ === e e e
Sub-section Title Recoded
6.1.1 Tampa/Sarasota Serial SRAP NO

Message Formats

These message formats do not apply to the
demonstration progranm.
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|
I
|
I
| These message formats do apply to the
| demonstration progranm.

|

i

Sub-section | Title Recoded
______________________ J o m o e e
4.1.2.1 | Beacons/Radar Reinforced Beacon YES
| Message Formats
______________________ e
I
| These message formats do apply to the
| demonstration program.
|
______________________ [ = mm o e e m e
Sub-section | Title Recoded
______________________ S
4.1.2.2 | Radar Only Message Formats YES
______________________ g Wy
i
] These message formats do apply to the
| demonstration progranm.
|
______________________ g S
Sub-section Title Recoded
4.1.2.3 Weather Map Formats NO

These message formats do not apply to the
demonstration program.
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| Sub-section | Title Recoded
J~—mmmm e e R !
| 4.1.2.4 | Sector Mark Formats YES
|~ | = e e e e ]
I I

] | These message formats do apply to the

| | demonstration progranm.

| |

= Semmm—————— | ===m—mmm e e e
f = m e e e e e e e
f == m o e
| Sub-section | Title Recoded
R ORI |
| 4.2 | Common Digitizer (CD) MESG Formats NO
f=-—mmmm e e | e e e e |
| |

| | Not applicable to NYTRACON RETRACK.

| |

| ]

[ -mmmm o mmm e e P |
[ === m e mm e e m e —mm e m—m e
| === oo e o o e
| Sub-section Title Recoded

|------—--m e | e e e v-|
| 4.3 Display Keyboard Message Formats YES

|
I
|
|
|
| All keyboard messages with no errors that

| are read from the CDR data will be processed
| and sent to keyboard processing.

| Keyboard messages in error will be logged

| to a designated log file.

|

i
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Sub-section | Title Recoded
[ -=mmmmmmmmomm o oee | = m s
6.4 | Interfacility Message Formats YES
| == e =
|
| RETRACK will read all interfacility messages,
| but will only send FP, CX, and AM messages
| to the demonstration interfacility module.
| The FP message must have a matching DA sent
| to the ARTCC to be sent to interfacility. All
| other messages will be discarded.
______________________ J m oo m e e o
Sub-section | Title Recoded
______________________
5.0 SYSTEM INITIALIZATION AND CONTROL NO

I
|
|
| This section contains information describing
| hardware options., as well as interactive

| run time options. The assembly and run time
| options will be incorporated into the core

| resident RETRACK program.

|

]

I

e o e e m e e e e Y g m e e e e e Y = e T e A T - = e —a = e

|

] This 1s hardware related to UNIVAC, and 1is
| replaced by IBM/370 environment.
|
{
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| Sub-section | Title Recoded |
fomm e o e ]
| 5.2 | Disk Subsystem Initialization NO |
|l it |~====—mmmm e e |
[ | |
| | This is hardware related to UNIVAC, and is |
| | replaced by IBM/370 environment. |
| I ) |
oo === e |
==~ e e e I
[~==—mmmmm o e e |
| Sub-section | Title Recoded |
J=mmmmr e [==——mmmmmm e e [
| 5.3 | VIC Tape Subsystem Initialization NO |
j-m [-==—==m e e e |
| I |
| | This is hardwarxe related to UNIVAC, and is |
| | xeplaced by IBM/370 environment. |
| | |
|- e [-==mmmm e e e |
| e e e e e e e e e e m e - |
[ === m e m e e e e e e |
| Sub-section | Title Recoded |
o e |~=——mmmm e e e e |
| 5.4 | IMT Initialization NO |
R ARkt [-=—==mmmm s e e e |
| | |
| | This is hardware related to UNMIVAC, and is |
| | replaced by IBM/370 environment. |
| | |
o e e I e it |
R e i I
J-—wme e e e |
| Sub-section Title Recoded |
R il bt b bbb e ettt bl !
| 5.5 I0PB Initialization NO |

|
This is hardware related to UNIVAC, and is |
replaced by IBM/370 environment. |

|
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extent discussed in this section, the MVS/

I
|
|
| This will not be hardware oriented to the
I
| RTX environment will provide startup.

|

[

] The options specified 1n the RETRACK USER'S
| MANUAL are oriented to the New York TRACON
! RETRACK program only. Run time options for
| the demonstration RETRACK will be defined

| by the operating system of which RETRACK

| will be a subfunction.

|

|
| These equates are required to maintain an
| integral system.

!
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Only those equates specific to NYTRACON
will be included.

- —— e - - " e e s | ot e = o e o v = = e —% = = = e e e - - —

- D A G = e . S WS T W S S S R D L S G T D G G G e S S S S R D M e S G T VS W G e S A G G e e e e e . -

Sub~-section | Title Recoded
______________________ [ = mm e
APPENDIX C | OPS Description Parameters YES
...................... Uy
I
| Only those equates specific to NYTRACON
| will be included
|
______________________ gy
Sub-section Title Recoded
APPENDIX D RETRACK Assembly Runstream NO

These values will be incorporated into the
demonstration RETRACK., but will not be
considered as a 'runstreanm.'

o e o e e e e = e e e G = - S S e = T T W e - e . e -

There will be no additional capabilities provided for the
demonstration.
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3.5 SRAP Processing

This decument elaborates on the recoding specifications for Parallel SR P
processing. The sections are derived from NAS-MD-£636.

PSRAP receives the radar reports, beacon reports and radar reinforced beacon

reports., aleng with sector time messages, from RETRACK. It then puts them into th:
formats needed by TRACKING.

“3RAP will not do any hardware related SRAP functions, such as SRAP hardw:-:
initialization, performance monitoring. alternate SRAP selection and SRAP Confidence

test. It will not process SRAP alarm messages.

| = e e e |

] Sub-section | Title Recoded |

R [ = |
1.0 | INTRODUCTION No |

i
i
! | This section provides an introduction to the |
i | following subsections and, as such. contains |
|

| no demonstrable functions. |

| Sub-section | Title Recoded |
|mmm e e === e e e e - |
| 2.0 | SRAP INITIALIZATION Yes |
I i eheb et B e |
| | Only the following SRAP Initialization |
I | functions will be implemented: Scan Time I
| | Initialization, Sector Mark Table Initializa- |
| } tion, and Input Buffer Initialization. |
|- e I e |
R et |
[ == m oo e e e e e e e |
| Sub-section | Title Recoded |
oo e o e !
| 3.0 | SRAP MESSAGE PROCESSING No |

| | This section provides an introduction to the |
| | following subsections and, as such, contains |
| | no demonstrable functions. |
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This is a priority 1 function. {

| Sub-section | Title Recoded ]
|- R e et |
| 3.3 | SECTOR MARK PROCESSING Yes |
R it L B LD R et et iy ]
| | i
| | This is a priority ' function. |
| | |
|- i ikl bbbt |
| ===———m e m e m e e e e |
R et bt |
| Sub-section Title Recoded {
|~-—-»-s-mmmmm e e e e e e e |
| 3.4 ALARM MESSAGE PROCESSING No H

|
The alarm processing function is not being |
provided as stated in Section 3.0: Software |
Requirements. |

|
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Sub-section [ Title Recoded
______________________ gy g
4.0 | SRAP PERFORMANCE MONITORING No
______________________ g

]

| The SRAP performance monitoring function

| is not being provided.

|
______________________ g
Sub-section | Title Rercoded
________________________ S e
5.0 | ALTERNATE SRAP SELECTION No
______________________ S

|

| Since there is no SRAP performance monitor-

| ing, there is no need for the Alternate

| SRAP Selection function.

|
_______________________ 5y o S
e e o e i e e o e e e e

T b T T e L

ing, there is no need for the SRAP Confi-

|
|
|
|
I
| Since there is no SRAP performance monitor-
|
| dence test function.

I

|

There will be no additional capabilities provided for the
demonstration.
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3.6 Target Processing (Tracking) and ISL (Inter-sensor Linker)

This document (NAS~MD-637) describes the specifications for tracking =nd inter
sensor linkex.

Tracking gets its inputs of target reports from PSRAP and flight plans from
Interfacility. It also receives keyboard messages to update Tracking data base. The
primary function of tracking is to correlate proper tracks with the +targe.. and
generate data to be displayed and to be extracted on CDR tape. In cases where
correlation is not possible, it creates new tracks in CTS using the informat: .: in
the target reports. Tracking will not store data for Conflict Alert and MSAW, since
those functions are not being recoded.

Tracking algorithms will be completely preserved as they are in the current systenm.

Inter sensor linkexr links the associated tracks within one sensor to unassociated
tracks in a related sensor.

] - I
— | This section provides an overview of the |
| following subsections and contains no [
| demonstrable functions. |
| |
T !
= e e e e e e e e e e e e e e e e e e e |
| mm e !
| Sub-section | Title Recoded |
| =mmmm oo oo oo | === e |
1 1 ] TRACKING SUBFUNCTIONS No |
[—==—m e e e fmmmmmm e e e I
| [ l
{ | This section provides an overview of the |
| | tracking subfunctions and contains no ]
] | demonstrable functions. ]
| | |
e bt bl o= e e |
|~ e e e e e e e |
L
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I
i
I
| This section provides an overview of the

| tracking flow and contains no demonstrable
I

!

|

functions.
Sub-section Title Recoded
2.0 TRACKING CONTROL Yes

if the tracking function is to be implemented
and consequently is a priority 1 function.

|
I
|
|
|
| The tracking control function is a require-
I
I
I
|

following subsections and contains no

I
|
I
|
I
| This section provides an overview of the
[
] demonstrable functions.

I

i

Ty e N T D ey ey

This is a priority 1 function.
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|
[
I 3.1 | TRACKING FIRMNESS AND TRACK ORIENTED Yes |
| I SMOOTHING |
|--=---m oo o= e |
| | [
| | This is a priority 1 function. |
| I |
R ekttt oo e [
R it it bt DAL B LB LAt |
|mmm e e e [
| Sub-section | Title Recoded i
|---mm e I e |
| 3.1.2 | TRACKING BINS Yes |
R i et il b |
| | 1
{ | This is a priority 1 function. |
| | I
e it bbbl b - e ]
IR R bbbt b |
|-~ e e e e e e e e i
| Sub-section Title Recoded |
o e e | e e e |
] 3.1.3 PRIMARY/SECONDARY BINS Yes |
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This is a priority 1 function.

This is a priority 1 function.

A e e v T = S T Ry T Y We G AR U e G S S e e v W S MW M e S e S VM W S Y e T = e e o - -

e e e e e e e o | ot o e e e e e m e = e e ey e e e e e

NORMAL, PARENT AND PARENT TRIAL Yes
TRACK CORRELATION

r e et vt o | S o o e = W = = - o e = e m - = e —

T e v A e = T e T T R e P S e T e T Tm e Ve Wy e Ve e e e Y e Ay e S e A o v S W e
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| Sub-section | Title Recoded |
|- mmr e === e e |
| 3.1.9 | DEVIATION TRACK CREATION Yes |
[===--mmmmm e [ === e |
| | |
I | This is a priority 1 function. |
| |

[-====m-m—mome e j——=— e |
IR e e ettt bbbt |
IR e e e |
| Sub-section | Title Recoded |
| - e e == e - I
| 3.1.10 | SECOND PASS PROCESSING Yes |
o e - [
| | |
| | This is a priority ' function. ]
| | |
[-----—mm R |
|- e e |
|---—-—mmm e e e e e e oo |
| Sub-section | Title Recoded |
[N T |
| 3.1.11 | INITIAL CORRELATION Yes |
[-====—mm e J=smmmmmmm e e e o |
1 | |
| | This is a priority 1 function. |
] ]

|--————— [-—=mmmmmm e e I
= m e e i
|-—---—- e e e e o |
| Sub-section Title Recoded }
|------=--—mr e | e e e |
| 3.1.12 DEVIATION TRACK CORRELATION Yes |
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| Sub-section | Title Recoded |
|emmmmm e [= e e e e |
| 3.1.13 | TRACK CORRECTION Yes |
| -=w e e | = e e |
| ] |
| | This is a priority 1 function. |
] [ |
b b f--mm e e |
f e e e e e e e f
R e e e e RS |
| Sub-section Title Recoded |
IRt e SEii et bbb bbb bbb bbbt |
| 3.1.14 AUTOMATIC ACQUISITION Yes |

This is a priority 1 function. |

| Sub-section | Title Recoded |
|~ m e o [ == l
| 3.1.15 | STORE CONFLICT ALERT DATA No |
oo oo e | = oo e e !
| | The Advanced Tracking functions are not being |
| | implemented in the NY TRACON program re- [
| | coding. |
| === mmmmmm e em oo | = e !
| e |
| = o = e !
| Sub-section | Title Recoded |
e S | = m s !
] 3.2 | PREDICTION Yes |

[

| | This is a priority 1 function. |
|
{
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———— " " — " e - m s . A o - . 4 = T = A e = e = i e - — T —— o T~ -

Sub-section | Title Recoded
[ bbbt bt bt [~ e e
3.2.1 | AUTO-DROP AREA PREDICTIONS Yes
== R it ittt b b et b Db bl
[
| This is a priority ' function.
|
R et L D T jm—m e e e
| ——————————— . i S G D N T A S W W W A GEP W M S WS T PR T Gmb S MR A Ak W D T MR Wk G W P WeR A W e e S W WA W ARA WER AN Ve TER TER M wp VED R e
Sub-section | Title Recoded
R it Db fmmm e e e e
J.2.2 ] AUTO TRANSFER OF FDB Yes
IR e It
|
| This is a priority 1 function.
|
______________________ | e mm e m e m e mmm e
Sub-section | Title Recoded
______________________ [~ === m == e cmcmem—me e
3.2.3 | AUTO ACTIVATION OF AIRCRAFT Yes
| TYPE
______________________ | m= == mm—m e mm e mm e —mm e mmm e m oo m e
|
| This is a priority 1 function.
I
______________________ | === = e m e e m e mmm—mm—m e
Subrsection Title Recoded
3.2.4 AUTO TRANSFER OF AIRCRAFT TYPE TO No

BRITE TABULAR LIST

e e e o = o ey i et W | o S e e - e o A = o A = =yt o e S e . = e e e - - — —

The New York TRACON recode demonstration
project will not incorporate a Brite
display
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This is a priority 1 function.

i Sub-section ] Title Recoded
[ S A
| 5.0 | INTER-SENSOR LINKER (ISL) Yes

| ==~ mmmm e e | e e e e
! |

| | This is a priority 1 function.

| |

| 2o e R e
=== = e e m o m e m o — e
| omm e e e P e e e e e
| Sub-section Title Recoded
g g O
| 6.0 EARLY DISCRETE CORRELATION (TEDC) Yes

This is a priority 1 function.

| There will be no additional capabilities provided for the
| demonstration.
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3.7 Kevboard Processing

This document (NAS-MD-638) describes the specifications for the KEYBOARD mcidule.
The KEYBOARD module shall process all completed preview messages. The p. .view
messages' characters shall be interpreted, and the required operation processing
shall be initiated. The preview messages shall be received from the RETRACK module.
RETRACK shall filter out invalid kevyboard messages by looking at the error field in
each message, and only sending those messages to the KEYBOARD module which are orror

free. RETRACK will also send to KEYBOARD flight data messages fabricated froa the
Tracking Data Messages.

The KEYBOARD module shall receive all error free keyboard messages which are on the
CDR tape. but shall only process a subset of them. The following sections elaborate
on which functions will be implemented, and which functions will not be implemented.

| Sub-section | Title Recoded |
R ittt | === e |
| 1.0 | INTRODUCTION ‘ No |
P | == e |
| | This section is administrative and contains |
| | no demonstrable functions. |
| =mmmmmm e e R |
|-------mm e e e |
| === e e e e |
| Sub-section | Title Recoded |
|===mmm e e [====--mmmmmmm e e |
| 1.1 | Components of the Keyboard Input |
| | Module No |
[-m=mmmmm e e R e e it |
| | This section is administrative and contains |
i | no demonstrable functions. |
j-—-mm - - e |
- e e e e |
| -=====- e e e e e e e e e e e e e e e oo -~ |
| Sub-section Title Recoded |
|--——----———mm | e e |
| 1.1 .1 Alphanumeric Keyboard No |

This section provides technical content but |
contains no demonstrable functions. |
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Sub-section | Title Recoded
______________________ g
1.1.2 | Slew Entry Device (SED) No
______________________ I_____..__...._________._,_____._______-_.__-_.___._-.____
| This section provides technical content but
| contains no demonstrable functions.
______________________ e
Sub-section | Title Recoded
______________________ f = o e
1.1.3 | Quick Look Selector Switches No
______________________ e
| This section provides technical content but
| contains no demonstrable functions.
______________________ [ = mm e e
Sub-section | Title Recoded
e e e e e e | _______________________________________________
1.2 | Classification and Validation of No
| Messages
______________________ e e e e
| This section is administrative and contains
| no demonstrable functions.
______________________ gy
Sub-section | Title Recoded
______________________ g
1.2.1 | Message Categories No
______________________ gy
| This section provides technical content but
| contains no demonstrable functions.
______________________ T T T T PP RNUGEPR
Sub-section | Title Recoded
______________________ M
1.2.2 | General Message Validation Criteria Yes

| This is a priority ' function.
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| Sub-section | Title Recoded |
| === oo it it bbbl I
} 1.2.3 | Message Entry Error Indications No |
[===-ommm e i [
| | This section provides technical content but |
| | contains no demonstrable functions. |
I Sttt bbbt b - |
| = |
| = e !
| Sub-section | Title Recoded |
R o m |
| 1.2.4 | Duplicate ACID'S for Track File Yes |
] | Identity |
| == | == e |
| | This is a priority 1 function. |
| =ommmmmmmmmmmemeoee | == |
j--------— e e |
= e !
| Sub-section Title Recoded |
R i i ot e e I
| 2.0 KEYBOARD OPERATIONAL FUNCTION Yes |

|
|
I
| | PROCESSING (KOF) |
I
|
I
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| This is a priority 1 function.
| The following functions will be recoded.
| Initiate Control
| Track Reposition
| Track Suspend
| Terminate Control
| Flight Data Entry
| The following functions will not be recoded.
| Handoff Initiate
| Interfacility Message Print INPRINT
| Interfacility Test Program Operational
| Training Target Generator Messages
| Conflict Alert
| The following Multifunctions will be recoded.
| deleted

| BCN (Beacon)

| deleted

| HVYJG (Heavy Jet)
| deleted

| MODL (Modify?

| PREK (Preview)

| SYSK (System Data)

| TABG (Tabular List Messages)

i YSCP (Scratch Pad)}

| The following Multifunctions will not be

| recoded.

| ATIS

| CFGD (Configuration?

| DISL (Display)

| EMGL (Emergency)

| BRATS (Beacon Reports and Tracking Summary)
I FILK (Filter)

| IFP (Mag-Tapes/Disc Flight Plan)

| KINK (Reinitialize Display)

| LDRL (Leader)

] OFFK (Auto-Offset)

] QMSAW (MSAW Display Inhibit)

| RDTL (Memory Readout)

| VMSAW (Enable/Disable MSAW Functions)

] XBCN (Display Sensor Switching)

| CDR Extractor

| Manual Reconfiguration

I
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|

|

|

[

] The following Implied Functions will be
| recoded.

| Beacon Readout

| Terminate Control

| Display/Inhibit Associated Track
| deleted

| Abbreviated Flight Data Entry
| Initiate Control

] Beacon Code Modify

| The following Implied Functions will not be

| recoded.

| Override Interfacility Display Presentation
| Handoff Accept/Recall

|  Handoff Initiate

1 Remote Tower Display Keyboard Functions

| Inhibit Blinking DM

When keyboard messages that are not being recoded are encountered.
they will be recorded on the CDR file and designated as unprocessed
kevboard messages. When fabricated messages are processed, they
will be recorded and designated as fabricated keyboard messages.

Sub-section | Title Recoded
22 | Subrropram Desesizeion e
S | This section provides techmical somtent but

| contains no demonstrable functions.
______________________ | === e e o
Csub-section | rete Recoded
2.2.1 | Initiate Control Operational Function

[
|
I
| (sTL) Yes
|
| This is a priority 1 function.

|
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] | This is a priority 1 function. |

| Sub-section | Title Recoded |
| 2mmmmm e m e e O |
| 2.2.1.2 | Activate an Existing Track File in |
] | Central Track Store Yes |

| Sub-section | Title Recoded |
[=~==-mmmmmmm e e [ === mmmmm o e e e e e e e e m e |
| 2.2.1.3 | Enable Automatic Acquisition of an |
| | Existing Track File No |

| | Automatic acquisition is enabled for all |

I | tracks. |
-~ - fommmm e e e |
I e kbt bt I
IR S e e b bl [
| Sub-section | Title Recoded |
[-=mmmmm e [—=m—=rmmm s e e e - |
| 2.2.2 | Track Reposition Operation Function |
| | (RPL) Yes i

| | This is a priority 1 function. |

| Sub-section | Title Recoded |
= e e = e e |
| 2.2.3 | Track Suspend Operational Function |
| | (suLy Yes |
[-=-mmmm e e b |
| | This is a priority 1 function. , ]
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|

|
| 2.2.4 | Terminate Control Operational Function |
| | (DPL) Yeas |
R b bt bl |-==-mmmm e - |
| | This is a priority 1 function. |
| ==mmmmmm e e | === e e |
|~ =mm s mm e m e e e e e e |
| === m o e e e e e e e e e e ]
| Sub-section | Title Recoded |
R it tabele bl b R e bbb bbb |
| 2.2.4.1 | Terminate a Single Track Yes |
[--mmmm e e e ittt |
| ! This is a priority 1 function. |
R O !
IR e b bt bttt b [
| = e |
| Sub-section Title Recoded |
|-~--=--~-mmomm e e e e e e |

| Sub-section | Title Recoded |
| == mmmm e m e | === = e |
| 2.2.5 | Handoff Initiate/Recall’/Accept (HDL) No |
| === mmmmmmmmmememeee M !
| | This function is not required to maintain |
| | an integral system. Only data applicable to |
| | one controller is being processed for this |
| | demonstration. |
s | === oo !
| = = s !
| = oo |
| Sub-section Title Recoded |
|--------—mme e | oo e e e |

This is a priority | function. |
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2.2.6.1 | Initiate new track file in CTS with
] Flight Plan or Store Status Yes
___________________ S

| This is a priority 1 function.

Sub-section | Title Recoded
______________________ S
2.2.6.2 | Display "DM" for Keyboard Entered

| Flight Plans Yes

| This is a priority 1 function.

2.2.6.3 | Displays/Delete Display of Aircraft
| Type in the Full Data Block Yes

| This is a priority 1 function.

| This section provides technical content but
| contains no demonstrable functions.

| This function is not required to maintain
| an integral system. ATIS will be preset

| for entire demonstration.
|
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e o e - - ot e v T T o W Y - e W - - = e e = S W e = T T S A . = ————

|
|
3.1 | Select and Display the HOST ALTIMETER
| setting, ATIS and GI or unique altimeter
| settings and unique GI. No
______________________ g
| This function is not required to maintain
| an integral system. System data will be
| preset for entire demonstration.
______________________ I e T T
_____________________ S
Sub-section | Title Recoded
______________________ | == mm e e e e m e
3. 1.2 | Enables/Disable Arrival Fix Area(s) No
______________________ Lt T TR TU R RS
| This function is not required to maintain
| an integral systen.
______________________ T
Sub-section | Title Recoded
______________________ [ == e
3.2 | Beacon Multifunction (BCNK) Yes
______________________ T gy g
| This is a priority ! function.
e D DL E R L [ === e e e e
Sub-section | Title Recoded
______________________ T Tt
3.2.1 | Beacon Code Readout of a Single Track Yes
______________________ gy
| This is a priority 1 function.
______________________ S
Sub-section Title Recoded
3.2.2 Enter or Delete Selected Code in System

System data area will not display the

|
I
|
. | Data Area. No
|
|

| selected codes.

|
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This function is not required to maintain

an integral system. The consolidation/decon-
solidation of control positions is not a part
of this demonstration. System confiquration
will be preset for entire demonstration.

This function is not required to maintain an
integral system.

This function is not required to maintain
an integral system. Emergency/radio
failures/hijack indicators will be displayed
in the full data block.

Filtering of the data blocks will be
based on preset limits.
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collections via keyboard entry is not a part

|
integral system. Printed output of data I
|
of this demonstration. |

|
]
I
|
| This function is not required to maintain an
|
|
!
|

|

|

| Heavy Jet Flight Plan Status., site |
| Adapted Alpha, Aircraft Type Multi- |
| function (HVYJG) Yes |
|
|
|

This is a priority 1 function. |

Mag-Tape/Disc Flight Plan Multifunction |
CIFP) No |

This function is not required to maintain an |

integral system. Flight plan input from |
tape or disc is not part of this demonstrationl|

no demonstrable functions. This section |

|

|

|

| \

| This section is administrative and contains |
}

| provides a place holder. |
|
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| This function is not required to maintain an
| integral system. The reinitialization of

| previously inhibited display conditions will
| not be implemented for this demonstration.

1

- e - e - v oy A - e A A = A e b S A G YR R T A e T e e e WP - Mm T e A R S e M e e e e e W e e e

Sub-section | Title Recoded
a2 | Lender muitiranction cloRly e
———————————————————— | hutomatic offect is inplemenses for tnie

| demenstration.
______________________ Sy
CSwb-section | Title Recoded
s | Modity Meleitanerion o> ves
""""""""""""""""" This is a priority | tencrion. 7
_______________________ | == mm mm e e
CSub-section | Titte Recoded
asa | Modicy specitied see T Yes
"""""""""""""""""""""" Thie s a peiority 1 Fametion. T
______________________ f == e
Csub-section | Title Recoded
sase | Wodify f1ignt plem 1o dispiay momr

| on departure. No

| This function is not required to maintain
| an integral system.
|
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| Sub-section | Title Recoded i
R itk L L bbbt [--=--mmmmmmm o e e |
I 3.14 | F7IN is currently undefined No |
R ST !
| | This section is administrative and contains |
| | no demonstrable functions. |
[ =mommmmmmmmmmmmeeeee e SRR !
it e bbbtk bt b by |
IR e bt |
| Sub-section | Title Recoded |
e bbbl |- e |
| 3.15 | Auto-0Offset Multifunction (OFFK) No |
[-==-mmmmm e [=—m—mmm o e e I
| | This function is not required to maintain an |
| | integral system. Automatic offset function |
| | the display is enabled for this demonstration.]|
| === e |==-m-----r e e ]
| === e !
= e |
| Sub-section | Title Recoded |
R B e e R !
| 3.16 | Preview Multifunction Yes |
R e tutatababalded R i bbbl bbb Dl |
| | This is a priority 1 function. |
| Rt it |-===-—mmmr e e e |
It ket e bbb Do dtb b |
|--=——==eme e e e |
| Sub-section | Title Recoded |
e il d bt |-=-=-mmom e e |
| 3.16.1 | Relocate the preview area and brite |
| | tabular lists. No |
| === = mm e eee R !
] | Preview area will not be displayed and brite |
| | functions will not be implemented for this |
| | demonstration. |
| === mm e | == e |
| o o e |
= e !
| Sub-section Title Recoded |
R it e bbbk bbbt i |

This is a priority 1 function. |
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3.7 Process MSAW Display Inhibit (QMSAW) No
______________________ [ == s mm e e e
| This function is not required to maintain an
| integral system.
| MSAW is a priority 2 funzction in the Advanced
| Tracking category, which is not in the scope
| of this effort.
______________________ | = = e
Sub-section | Title Recoded
______________________ g
3.18 | Memory Readout Multifunction (RDTL) No

| This function is not required to maintain an
| integral system. The display and/or modifying
| the memory readout buffer is beyond the scope
| of this demonstration.

| This function is not required to maintain an
| integral systen.
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e 8 o - e > S S S e M L e e G G AR - A e e e A S i Y S = = - - = = = = = = - - -

|
|
3.19.2 | Modify host altimeter or unique )
| altimeter settings Yes
______________________ [ === e e e
| This is a priority 1 function.
______________________ [ m e
Sub-section | Title Recoded
______________________ T
3.19.3 | System time settings Yes
______________________ [ == mm e e e e
| This message will cause an abnormal
| termination.
______________________ [ mm e e e e
Sub~section | Title Recoded
______________________ I e
3.19.4 | Initiate/modify/delete Host ATIS
| character and general information. No
______________________ T
| This function is not required to maintain an
| integral systenm.
______________________ [ == m e e e
Sub-section | Title Recoded
______________________ T s TR
3.19.5 | Initiate/modify/delete unique general
| information. No
______________________ T L T TP
| This function is not required to maintain an
| integral systenm.
______________________ T T
Sub-section Title Recoded
3.19.6 System date settings Yes

This message will cause an abnormal
termination.
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Sub-section ] Title Recoded ]

3.20 | Tabular List Messages (TARG: Yes i
______________________ S s |
| This is a priority V' function. |
——————————————————————— | = e
________________________________________________________________________ |
________________________________________________________________________ |
Sub-section | Title Recoded ]
—————————————————————— 1 S
3.20.1 | Relocate arrival/departure list No |

| This function is not required to maintain an |
| integral system. |

| This function is not required to maintain an |
| integral systenm. |

!

|
3.20.3 | Select/inhibit display of arrival/ |
| departure tabular list. No |
—————————————————————— Y
| This function is not required to maintaim an |
| integral system. |
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ [-== = m e e e ]
____________________________________________________________________________ l
_______________________________________________________________________ I
Sub~-section | Title Recoded |
—————————————————————— | m e e e e
3.20.4 | Terminate store track with ETA/PTD |

| less than time specified. Yes |

] This is a priority 1 function. |
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I
|
3.20.5 | Terminate all store tracks with ETA/PTD
| less time specified. Yes
______________________ == mm o e e e e oo
| This is a priority | function.
______________________ g
Sub-section | Title Recoded
______________________ g
3.20.6 | Relocate MSAW Display Area No
______________________ | === o= e e e e
| This function is not required to maintain an
| integral systen.
| MSAW is a priority 2 function in the Advanced
| Tracking category, which is not in the scope
| of this effort.
______________________ [ == o s m e e m oo e m—ecm——mmme oo
Sub-section | Title Recoded
______________________ R e
3.21 | F7U is currently undefined No
______________________ ey
| This section is administrative and contains
| no demonstrable functions.
______________________ | == m e o e
Sub-section Title Recoded
3.22 Enable/Disable MSAW Functions (VMSAW) No

integral system.
MSAW is a priority 2 function in the Advanced
Tracking category, which is not in the scope

I
|
I
|
| This function is not required to maintain an
|
|
|
| of this effort.

I
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] This section is administrative and contains
| no demonstrable fumctions.

| This function is not required to maintain an
| integral systenm.

| The scope of this demonstration is limited

| to one sensor.

| This is a priority t function.

F7Z iv currently undefinad Mo

| This section is administrative and contains
| no demonstrable functions.

Sub-section | Title Recoded
______________________ G S
3.27 | CDR Extractor Control Multifunction
| (CDXEY) No

| This function 1s not required to maintain an
| inteqral my<tem.
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|

I

|

|

| This function is not required to maintain an
| integral system. The capability of

| controlling hardware (e.g. switching SRAPs,
| TTY or MSP), or controlling software

| functions (e.g. enables/inhibit printouts,

| full operational vs. backup programs) will

| not be part of this demonstration.

I

SelectsInhibit Printout of IF Messages
(INPR) No

This function is not required to maintain an
integral system. There will not be any
printout of IF messages.

e " o G o | G o et - S M S -

Interfacility Test Program Operational
Function (TKQOF14) No

This function is not required to maintain an
integral system. Only FP., AM and CX inter-
facility messages will be processed.

This section provides technical content but
contains no demonstrable functions.
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Sub-section | Title Recoded
______________________ = o m oo e e
4.2 | Handoff Accept/Recall No
______________________ [ = m e e m
| This function is not required to maintain an
| integral system. Handoff processing will not
] be implemented for this demonstration.
______________________ e
Sub-section | Title Recoded
______________________ [ Uy L U
4.3 | Handoff Initiate No
______________________ |..——_——..._—_..—-___._-—_..__.._______.___-.._-__-__..__.._
| This function is not required to maintain an
| integral system. Handoff processing will not
| be implemented for this demonstration.
______________________ A W U
Sub~section | Title Recoded
______________________ g
4.4 | Terminate Control Yes
______________________ e
| This is a priority 1 function.
______________________ g
Sub-saction | Title Recoded
______________________ 0
4.5 | Display/Inhibit Associated Track Yes

| This is a priority 1 function.
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|

|

|

|

| This function is not required to maintain an
| integral system. The capability of

| controlling hardware (e.g. switching SRAPs,
| TTY or MSP), or controlling softuware

| functions (e.g. enable/inhibit printouts,

| full operational vs. backup programs) will

| not be part of this demonstration.

I

Selects/Inhibit Printout of IF Messages
(INPR) No

This function is not required to maintain an
integral system. There will not be any
printout of IF messages.

- — e | WS A e T S e e e W m G . S S e W e W M e - —

e > - o TR N - S D A Y S ks b e - TR A T S A N A W e T W A e e -

|
[
| Interfacility Test Program Operational

| Function (TKOF14) No
|

I

|

|

I

This function is not required to maintain an
integral system. Only FP. AM and CX inter-
facility messages will be processed.

This section provides technical content but
contains no demonstrable functions.

— e = e - = = —_ e e L L Y o e —  — — m s e . - e e et e o . - G - = -
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This function is not required to maintalin an
integral system. Handoff processing will not
be implemented for this demonstration.

This function is not required to maintain an
integral system. Handoff processing will not
be implemented for this demonstration.

80



- - S o wp e e . S D - — - " et - A A ma e S e S S o ——— -

Sub~section | Title Recoded
______________________ O RS
4.6 | Inhibit Blinking "DM" from a FDP No
______________________ S
| This function is not required to maintain
| an integral systen.
______________________ [ === m e e e m e mmm e memmmmmmmmmee
Sub-section | Title Recoded
______________________ S0
.7 | Abbreviated Flight Data Entry Yes
______________________ o
| This is a priority 1 function.
______________________ = e m e e e e
Sub~section | Title Recoded
______________________ | ==~ s e s mmmea s eeme s mam— e e e aee
4.8 | Initiate Control Yes
______________________ T TS
| This is a priority 1 function.
______________________ S U
Sub-section | Title Recoded
______________________ |.......-.._....-___________———-—..-.-.-..——-----—---..—....__..-
4.9 | Implied Beacon Code Modify Yes
______________________ S
] This is a priority 1 function.
______________________ S
Sub-section Title Recoded
%.10

|
|
| Override Interfacility Display

| Presentation No
|

|

|

|

This function is not required to maintain an
integral systenm.
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4 .11 | Remote Tower Display Keyboaxd
| Functions. No

| This function is not required to maintain an

| integral system. Touer messages will not be
| processed for this demonstration.

| This function is not required by the FAA and
| is not required to maintain an integral

| system. Training target generator will not
| not be implemented for this demonstration.

| This is a priority 2 function which is beyond
| the scope of this demonstration.

There will be no additional capabilities provided for the
demonstration.
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3.8 Display Qutput Processing

Display Output Processing (NAS-MD-639) primarily will be concerned with the
preparation of alphanumeric track data for presentation on the display. There will
also be display of selected system data (see below). Interactive keyboard responses
(preview area and readout area) will not be processed. Only data originating from
the retrack modules that impact trackings/display data will be processed. System
parms/data will have to be initialized to some pre-determined values.
Display processing will support the display

Automatic Offset

Full, Limited, Partial Data Blocks and Single Symbols

Coast/Suspend, Arrival/Departure Tabular Lists

System Data display outputs of Current Time. Current Altimeter Setting
Display processing will not display

Preview and Readout Areas

MSAW/CA Data Blocks

I0P/DBM/MDBM Operations and Memory

Brite display Tabular List

System Data display outputs of Memory, Program Level, Test Targets, Overload

Sensing and Protection, Emergency/Radio Failures/Hijack & Suspect Aircraft, Host
ATIS Character & General Information. Selected Codes

contains no demonstrable functions.

This is an overview of some of the functions

!
I
|
|
| This section provides technical content but
|
|
|
| in the current TRACON system.

|
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Sub~section | Title Recoded
R [ == o e
2.0 | ENVIRONMENT No
e e e
| This section is administrative and
| contains no demonstrable functions.
———————————— &--—-——-——l—-p—————————_-———————————-—————-——v-—————'—-——--———
Sub-section | Title Recoded
R e Rt it
2.1 | General No
|- [t bt
| This section is administrative and contains
| no demonstrable functions.
| =ommmemm e mmmoeeeen | == e s e
Sub-section Title Recoded
N [P U UL LSOO U
2.2 Output Data Transfer Function No

e —n e v e e = e e A Y e = e e e e = S e e e - - -

This is a priority 2 function.

]

[

|

|

|

|

] This function is not required by the FAA and
| is not required to maintain an integral

| system.

| 1. Data transfer from host to situation

| display will be done using RTX-MVS tools.
| a. We will not be using sublists to

| process data information.

| 2. Memory buffer management will not be done
| using the IOP/MDBM. A method of passing
| data from the applications (host) to the
| situation display will be devised.

|
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| Sub-section | Title Recoded ]
|- - [-==——— e e |
| 2.3 | MDBM Operation Description No l
| -m=mmmm e | = !
| 2.3.1 | General |
| 2.3.2 | DBM Operation |
| 2.3.2.1 | Linked Control Word File }
! 2.3.2.2 | Completion of a Sublist I
[ | |
| | This section provides technical content but |
| | contains no demonstrable functions. |
] I |
| | An overview of the MDBM/DBM functions are |
] | discussed in this section of the document. |
|- |-~ e |
R e [
e i e it b |
| Sub-section Title Recoded |
e D TR PR !
| 2.4 Memory Allocation for MDBM No |

This section provides technical content but
contains no demonstrable functions.

|
|
|
This is an overview of the MDBM & data |
support which are sub-divided into sublists.|
1. We are not using sublist processing or |
MDBM data storage, but, there is still a |
need to store & display some data. |
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This is a prierity 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

|

l

|

|

|

| .

] The supported data in the systenm

| display area are:

| ® Time

| ¥ Altimeter

| The non-supported data in the systen

| display area are:

| ¥ Memory readout area

| ¥ Emergency/radio failureshijack/suspect
| aircraft indication

| Program level

| Test targets

| Overload sensing and protection

| ¥ ATIS character & general info.

| Other non-supported display data are:

] ¥ Alrcraft which are in MSAW low altitude
| warning or in Conflict Alert.

| Rationale - Please, look at sub-section 2.4.
|

X X X

e e o . R = e e TR T . = TR R e T R G S e R ey e e e e e 4P e e ma e e m e o g b N S e Y R e W . .
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This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

|

|

!

|

I

|

|

|

I

| .

| Each keyboard connected to the display has
[ its own memory allocation which contains:
| Keyboard readout/preview (not-supported)
| Keyboard coast/suspend list

] Keyboard store track list

|
1
|
|
|
|
|

Rationale - look at sub-section 2.4.

Although no interactive keyboard processing
wil)l be supported. nevertheless, keyboard data
could enter into the system from the retrack

tape.

R L |
______________________________________________________________________ |
| e !
Sub-section | Title Recoded }
R St tdalteb | == m e e |
2.4.3 | Data Blocks Yes |
R | == oo |
| This is a priority 2 function. |
] : |
| This function is derived from the FAA }
] requirements and is required to maintain an |
| integral system. |
[ I
| Rationale - look at sub-section 2.%. |

| -=mmem e fmmm e :
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| This is a priority Z function.

|

| This function is derived from the FAA

| requirements and is required to maintain an
[

I

|

integral system.

Rationale - look at sub-section 2.6.

| Rationale - Look at sub-section 2.2.

Sub-section ] Title Recoded
PR | Momory amegenent T No
""""""""""""""""" | Tnis is a priority 3 fametion. T

: Rationale - Look at sub-section 2.2.
______________________ = o e
Sub-section | riee Recoded
50| omseLav cowsoiE ourrut Mo

This section is administrative and contains
no demonstrable functions.
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Sub-section | Title Recoded |
R | |
3.1 | Introduction No |
|--~~mormem e it ataiadetalede bt b |
| This section provides technical content but |

| contains no demonstrable functions. |

I |

| This overviews the class definition of display|

| console data consisting of: |

| Single symbols |

| Limited data blocks }

| Full data blocks |

| Partial data blocks |
---------------------- | = |
______________________________________________________________________ I
______________________________________________________________________ |
Sub-section | Title Recoded |
---------------------- | == e |
3.2 | Associated Tracks Yes |
---------------------- | === e |
| This is a priority 2 function. |

| |

| This function is derived from the FAA |

| requirements and is required to maintain an |

| integral systenm. |

| |

| Associated tracks are processed as full data |

| blocks for all tracks under a controlling |

| console. [
---------------------- D R Y|
______________________________________________________________________ I
______________________________________________________________________ |
Sub-section Title Recoded ]
_____________________________________________________________________ |
3.2.1 Full Data Blocks (FDB) Yes |

This is a priority 2 function.
This function is derived from the FAA

!
|
|
|
|
|
I
| requirements and is required to maintain an
I
|
I
|
|

Alphanumeric track data {» periodically

|
|
|
|
integral system. |
|
]
updated to indicate the track position. |
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This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

Format consists of six fields:
one field for target position symbol
one field for leader
lines of data which contain four data fields

This is a priority 2 function.

This function is derived from the FAA

" requirements and is required to maintain an

integral systen.

Associated tracks require full data blocks if
the data is controlled on a given display.

This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral systen.

Associated tracks which are not displayed as
full data or partial data blocks. Symbols
represent associated tracks uwhich are
controlled at other display positions.
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Sub-section | Title Recoded
[==mmmmmmmmmmmmmmeeee | == e e e
3.2.3 | Command Codes No
[===mmmmmmmmmemmeeee | =
| This is a priority 2 function.
I
] This function is derived from the FAA
] requirements and is required to maintain an
| integral system.
|
| Data transfer from host to situation display
| is handled differently.
---------------------- | e = e e e -
Sub-section | Title Recoded
______________________ [ == e e
3.3 | Unassociated Tracks Yes
______________________ T
| This is a priority 2 function.
|
] This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
I
| Unassoc. tracks are processed and presented
| as limited data blocks or special single
| symbols on each display.
I
______________________ T TP
Sub-section Title Recoded
3.3.1 Limited Data Block (LDB) Yes

This is a priority 2 function.
This function is derived from the FAA

requirements and is required to maintain an
integral system.
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Sub-saction | Title Recoded
R | o = s
3.3.1.1 | Format of Limited Data Blocks Yes
| = mm oo m oo | == s
| This is a priority 2 function.
[
| This function is derived from the FAA
] requirements and is required to maintain an
| integral systenm.
!
| Formats of data are discussed.
______________________ = = e e
Sub-section | Title Recoded
______________________ [ == mm = e e
3.3.1.1 1 | Position Symbol Yes
______________________ | == = e e
| This 1s a priority 2 function.
|
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
______________________ g S
Sub-section Title Recoded
3.3.1.1.2 Unassociated Track Symbology Leader Yes

e o m y —p - - = o mp ot e |t e o e e o= = v = A e T - A = v = R e = . - = - ————

This is a priority 2 function.

|
I
|
I
|
1
| This function is derived from the FAA

| requirements and is required to maintain an
| integral system.

I

|

|

!

|

Length of the leader is variable (zexo to 1.5
inches) and will be coded as a systen
parameter.
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This is a priority 2 function.
requirements and is required to maintain an
integral system.

List of conditions are documented.

I
I
I
I
|
I
| This function is derived from the FAA
|
I
I
I
I

Sub-section | Title Recoded
______________________ O
3.3.2 | Single Symbols Yes
______________________ T T LT TR
| This is a priority 2 function.
[
| This function is derived from the FAA
| requirements and is required to maintain an
] integral systen.
I
| Conditions/limitations of displaying data are
| discussed.
______________________ l......-._.._____.___—-_--......._.-__——__—----.----..--.-—-..-._
Sub-section Title Recoded
3.3.3 Command Codes No

This 1is a priority 2 function.
requirements and is required to maintain an
integral systen.

Data transfer from host to situation display
is handled differently.

|
|
|
I
I
|
| This function is derived from the FAA
I
|
|
[
[
|
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3.4 | Partial Data Blocks Yes
|--—===—m e | === m e e e e
| This is a priority 2 function.
|
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
______________________ gy
Sub-section ] Title Recoded
______________________ e e e e
3.6.1 | Format of Partial Data Blocks Yes
______________________ | = = e
| This is a priority 2 function.
!
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
|
| Overview of formats.
______________________ S
Sub-section | Title Recoded
______________________ [ = m e e e e e
3.4.2 | Position Symbol Yes

This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral systen.

This position symbol is an alphanumeric
character which identifies the controlling

keyboard or the letter 'C' indicating the
track is controlled by ARTCC.
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Processing of Partial Data Blocks Yes

This is a priority 2 function.
This function is derived from the FAA
requirements and is required to maintain an

integral system.

Display the track if it is within selected

filter limits. Full data blocks supersede the

display of partial data blocks.

Format of MSAW/CA Data Blocks
Position Symbol
Processing of MSAW/CA Data Blocks

This is a priority 2 function.

This function is not required by the FAA and

is not required to maintain an integral

systenm.

1. Assumption - not performing MSAW/CA. The
data base and display of data processing
are not needed.

This section is administrative and contains
no demonstrable functions.
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Sub-section | Title Recoded
R | = e
4.1 ] Introduction Yes
R G B e
} This is a priority 2 function.
|
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
|
| This overvieuws six classes of data messages.
| Site adaptation used to define location and
| character size of list.
______________________ |--_..—.-_—.-_-—-—-——--_-—————————_—-—__.-_____.._..__
Sub-section | Title Recoded
______________________ ] e v e o e e e e e ot v . e o 7 ke ot e e o e o
4.2 | Tabular Coast and Suspend Status No
______________________ g
| This section is administrative and
| contains no demonstrable functions.
______________________ | o e e e e e e e a = e  m om — n n = -
Sub-section | Title Recoded
______________________ [..__-__..__—--—-——-—--—--—-—-—-—----_—---___.._.._.___
4.2.1 | Tabular Tracks Yes

This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

Assoclated tracks which fail to correlate for
consecutive scans or have a firmness of =zero,
and not in handoff status. are automatically

transferred to tabular coast status.
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|
I
4.2.2 | Format of Coast/Suspend Tabular Lists Yes
=== == mmmm e | == s
| This is a priority 2 function.
I
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
]
] This lists conditions of formatting data.
______________________ |__--—----------—...._-..__..___-.._______.--.____..._-__
Sub-section | Title Recoded
______________________ R
$.2.3 | Command Codes Yes
______________________ gy g
| This is a priority 2 function.
[
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
] .
| Associated command codes with data.
______________________ ey g
Sub-section Title Recoded
4.3 Flight Plans No

This section is administrative and
contains no demonstrable functions.

- ma . = A a4 A = e = S Y L W e e . A e e M W = e e v W e e W e ot - e T = . ——
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Sub-section | Title Recoded
| ==m oo e m e NI |
4.3.1 | Flight Plans - Arrivals/Departures Yes
______________________ | == = =
| This is a priority 2 function.
|
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
______________________ = mm o m e e e e
Sub-section | Title Recoded
______________________ I o ettt 2 2 o T e ot T e e e e T At A s et =
4.3.2 | Format of Arr./Dep. Tabular List Yes

This is a priority 2 function.

requirements and is required to maintain an

{
|
| This function is derived from the FAA
|
| integral systen.

" i - P - - T R WA S TR WD S AR A G G S W e WS e e W e T A M Mk ey b e e S S e e e A S . .

This is a priority 2 function.

This function is derived from the FAA

- - o -

integral systen.

!
I
!
| requirements and is required to maintain an
!
|

This is a priority 2 function.

This function is derived from the FAA
requirements and is required to maintain an
integral system.

- et b e W= W W W W W W P T S G A e E et M TS MR BE T e Wk e M e e e Tt A e A e T = P WS et e WE e
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| Sub-section | Title Recoded |
[-=mmmmm e e e R R atntatalelete bbb bbb L bbbt [
| 6.6 | Brite Display Tabular List No |
R ettt b b | == e e |
| | |
I 4.4.1 | Landing Aircraft - Brite Display |
] 4.4.2 | Format of Brite Display Tabular List |
| 4.4.3 | Command Codes |
| ] 1
| | This is a priority 2 function. ]
I | |
| | This function is not required by the FAA and |
| | is not required to maintain an integral |
| | systen. |
| | 1. Assumption - not processing Brite displays.|
|==-———mmm oo | === e |
e — |
R ittt D ikl et it bl St DD bt |
| Sub-section | Title Recoded |
A — S A |
| 4.5 | MSAW Display Area No |
R e e |
I | I
] 4.5.1 | Tracks Flagged for MSAW Warning ]
[ 4.5.2 | Format of MSAW Display Area |
] 4.5.3 | Command Codes |
I [ |
| ] This is a priority 2 function. |
I | |
| | This function is not required by the FAA and |
| ] is not required to maintain an integral |
| | systenm. |
| | 1. Assumption - not performing altitude |
| | tracking, conflict alexrt, MSAUW. |
R | mmm oo |
| e e |
|-~ m e e e e I
| Sub-section Title Recoded |
A |
| 5.0 SYSTEM DATA DISPLAY OUTPUTS No |

This section is administrative and |
contains no demonstrable functions. |
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] This section provides technical content but
| contains no demonstrable functions.

| 1.Initial location of system data on the

[ display console is defined in site

| adaptation. System data can be relocated
| by keyboard entry.

[

Sub-section | Title Recoded
______________________ O
5.2 | Current Time Yes
______________________ g G
| This is a priority 2 function.
|
| This function is derived from the FAA
| requirements and is required to maintain an
| integral system.
| =mmmmmmmmmmmmmmmmoooee [ == o s
Sub-section Title Recoded
5.3 Current Altimeter Setting Yes

This function is derived from the FAA
requirements and is required to maintain an

|
I
|
I
| This is a priority 2 function.
]
|
I
| integral system.

|
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Host ATIS Character and Gen. Info. No
or Unique Designator Gen. Info.

This is a priority 2 function.
This function is derived from the FAA

requirements and is not required to maintain
an integral system.

This is a priority 2 function.

This function is derived from the FAA
requirements and is not required to maintain
an integral system.

Emergency/Radio FailuresHijack & No
Suspect Aircraft

This is a priority 2 function.

This function is not required by the FAA and
is not required to maintain an integral
systen.

1. Assumption - not processing multifunctions

(emerxrgency).
2. Emergency indicator will not be shown in
the system data area but will be shouwn
in the full data block area.
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Sub-section | Title Recoded
RN | e e oo
5.7 | Memory No
e i et T e it
| This is a priority 2 function.
|
| This function is not required by the FAA and
| is not required to maintain an integral
| system.
| 1. Assumption - not processing multifunction
| (memory readout).
______________________ S
Sub-section I Title Recoded
______________________ [ e e
5.8 | Program Level No
______________________ [ = = e
| This is a priority 2 function.
|
| This function is not required by the FAA and
| is not required to maintain an integral
| system.
______________________ | == o o e e e
Sub-section Title Recoded
5.9 Test Targets No

This is a priority 2 function.

This function is not required by the FAA and
is not required to maintain an integral
system.

1. Assumption - Not Processing interfacility.
2. No interactive keyboard activity
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| Sub-section | Title Recoded |
[ == e e |
| 5.10 | Overload Sensing and Protection No |
|=mmemmm e === oo e e |
| | This is a priority 2 function. ]
| I |
| | This function is not required by tbe FAA and |
| | is not required to maintain an integral |
| | system. |
| | 1. Assumption - not doing SRAP hardware |
| ] processing. |
| rmmmm e e e R e i etele b b b b Tt b |
- e e e |
= m e e e e e |
] Sub-section Title Recoded |
R et Bttt Rt del bbb Dl |
| 5.11 CA Inhibit No |

|
|
[
|
| | This is a priority 2 function. |
I
| Rationale - Look at sub-section 4.5. |
|
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This is a priority 2 function.

This function is not required by the FAA and
is not required to maintain an integral
system.

Readout area of two lines precedes the preview
area. +lt 1s used to display illegal keyboard
message entries and data as a result of a
keyboard request.

Preview area is used to verify the message
content of kevboard entries prior to entry of
into DEDS. Preview data is prepared and
maintained by keyboard input processing.

1. Assumption - There will be no interactive
processing from the keyboard.
2. Retrack will filter out error messages,
therefore eliminating the need for these

— — . —— . mm — — — —— ——— — o — — — —— . — —p—

areas.
_______________________________________________ i
______________________________________________________________________ [
—————————————————————————————————————————————————————————————————————— '
Title Recoded |
_______________________________________________ I
SLEW ENTRY DEVICE OUTPUTS No |

This is a priority 2 function.

I
|
This section provides technical content but ]
contains no demonstrable functions. |

This section is administrative and |
contains no demonstrable functions. |

1064 444——'4—44'44*J



- . - . - " - - > G " i S T S T - - - = —— . e . . S - e — S ¢ - Y =S = = - ————

Sub-section | Title Recoded
P | Rutomatic Offect - Introdwmtion No
S | This sestion provides techmiesl conent mar

| contains no demonstrable functions.
______________________ g
Sub-section | Title Recoded
52 | hetive Teack nurensiic ofreer No
T | This section 1s sdministrative and containe

| no demonstrable functions.
______________________ Sy U YU UGS
CSub-section | Title Recoded
B2 | oiteet comaieione T No
S | This section provides technical sontent but

| contains no demonstrable functions.
______________________ U S U
“sub-section | e Recoded
822 0 Offset processing Yes

. o e e e o et A ot e e e S n o | o A m e e e - S e ¢ e = e e s e - A e T T = e = -

This is a priority 2 function.

This function is derived from the FAA

requirements and is required to maintain an

integral systenm.

1. Automatic offset used to prevent overlap
of track info.
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I
|
l

- - - " - e = = -

1.Display refresh rate will be controlled

|

!

!

[

| This is a priority 2 functien.
|

|

I

| by the situation display.

I
{
An equivalent function is being provided by: |
!
|

{.There will a method of displaying a history trail of a track. |
2.There will be the use of a color flag used to display color on the |
display. Although the demonstration is performed without colorx, i
future anticipated demonstrations will use color. |

e



3.9 Interfacility Data Transfer

Interfacility Data Transfer as specified in NAS-MD 640 contains the functional
requirements between NAS Enroute Stage A and NY TRACON. The data are classified as
operational flight data, track data. test data and related responses. This module
is used as the primary means of entering flight plan data into the systen.

| Sub-section I Title Recoded |
|- s ——————— R e iiatn b |
1 1.0 | INTRODUCTION No |
|====mmmm e R e bbb bbbl I
| I I
| | This section provides technical content but |
| | contains no demonstrable functions. |
| I |
== |====mmm oo e |
Rt be bbb I
s !
| Sub-section | Title Recoded |
| —mm e mmmm e | +mm oo e |
| 2.0 | ARTCC-NY TRACON OPERATIONAL FLIGHT Yes i
| | DATA TRANSFER |
e SR EREE | === e |
| | |
[ | This is a priority 1 function. |
I | I
- | == m e |
== e e e e I
[~ e e e I
| Sub-section Title Recoded |
| e bl [ e |
| 2.1 Flight Plan Message (FP) Yes |

|
I
|
I
|
|
]| This is a priority 1 function.

| I+ is used as a mechanism to obtain flight

| plans. This includes departure flight plans,
| arrival flight plans, overflight plans and

| duplicate flight plans. No responses will

| be generated for these messages.

|
|
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| Sub-section | Title Recoded |
P ——— | === m e e o I
| 2.2 | Amendment Message (AM) Yes |
| ! [
oo = e e |
| | l
i | This is a priority ' function. |
| | ‘ |
oo i I Rt ittt |
e e e At bt |
e il |
| Sub-section Title Recoded !
- mmmmm e e e |
] 2.3 Cancellation Message (CX) Yes |

This is a priority ! function. |

ARTCC~-NY TRACON AND ARTS TO NY No |
TRACON TRACK DATA TRANSFER |

|
Track data transfers will not be processed |
for this demonstration. |

|

]
Test data transfers will not be processed |
for this demonstration. |

|
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NY TRACON-ARTCC AND NY TRACON-ARTS No
RESPONSE MESSAGE TRANSFER

- e - e w8 m 4 | - A VR = — - G = = S R

Response messages will not be implemented
for this demonstration. However, the systenm
will maintain the ARTCC ACID/TRACON TCID
relationship to process subsequent messages.

|
I
6.0 | NY TRACON-ARTCC OPERATIONAL FLIGHT No
| DATA TRANSFER
...................... g S
I
| Interfacility outputs will not be
| implemented for this demonstration.
I
______________________ | mm e e v cm e —————
Sub-section Title Recoded
7.0 NY TRACON-ARTCC AND NY TRACON-ARTS No

TRACK DATA TRANSFER

-Track data transfers will not be implemented
for this demonstration.
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I
|
8.0 | HY TRACON-ARTCC TEST DATA TRANSFER No
| (TR
e |-==mmm e e
| )
| Test data transfers will not be implemented
| for this demonstration. ‘
|
oo m e | =
Sub-section | Title Recoded
|-~ e T i e e i ittt
3.0 | ARTCC-MNY TRACON AND ARTS-NY TRACON No
| RESPONSE MESSAGE TRANSFER
______________________ S S
|
| Response messages will not be processed
| for this demonstration.
|
—————————————————————— ‘—_—-—-—-—_--—-—---.--——----.—-_.._.._____.._.._.._..-.._
Sub-section Title Recoded
10.0 DISCARDED MESSAGES Yes

In addition to messages that do not have

a recognizable or legitimate source field,
these messages will be discarded:

Initiate Transfer (TI)

Accept Transfer (TA)
Test Data Transfer (TR)
Acceptance Message (DA)
Retransmit Message (DX)
Rejection Message (DR}
Data Test Message (DT)

|
|
I
]
|
|
|
|
|
|
| Track Update (TU)
!
|
|
}
I
|
|
|



Sub~section | Title Recoded
______________________ | == m e e e e e memmmmm e
11.0 | RETRANSMISSIONS No
I
______________________ MO U
|
| No messages will be transmitted for this
| demonstration.
|
______________________ [ mm e e ee
Sub-section Title Recoded
12.0 MESSAGE PRIORITIES No

- . o - AR R e vt | e e e U . S8 A A e e T TR R N e R e G M M B4 S e e W R TR A e e e -

Qutput message priorities are not applicable
because no messages are transmitted.

o e o o e i L L U Y S b e e e S A e e S ek e W A L S A A e S e L G S A iy A b

There will be no additional capabilities provided for the
demonstration.
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3.10 Bulk Store Flight Plans

This document (NAS-MD-661) specifies the functional requirements for processing Bulk
Store Flight Plans. This function is beyond the scope of this demonstration.

!
!

Sub-section

NAS-MD-641

is not required to maintain an integral

|
|
|
|
| This function is not required by the FAA and |
| |
| systen. |
] |
|

There will be no additional capabilities provided for the |
demonstration. | S

S |



3.11 Non-Executive Error, Status and Input Messaqges

This document (NAS-MD-6642) describes the HNon-Executive Error and Status Messages
which are printed on the CDTs to alert users of a significant change to the systen.
This function is beyond the scope of this demonstration.

| Sub-section

S
| NAS-MD-642 - ASR-37 Non-Executive Error, Status and |
| Input Messages No |

|
[
I
I
ittt et ittt ittt ittt |
I
!
I
I
I

| This function is not required by the FAA and
|
| system.

I

|
is not required to maintain an integral |
|
|

| There will be no additional capabilities provided for the |
| demonstration. |



J.12 Site Adaptation

This document (NAS-MD-643) provides a description of the parameters used by the NY

TRACON operational system.

There are five distinct types of parameters which are used to assenmble

elements into a total system program. The types are:
. 1) System parameters, used in the assembly of the task programs
. 2) Site dependent parameters, used in the assembly of the data base
. 3) Executive assembly parameters, used in the assembly of the MPE elements
. 4) Executive build parameters, used during the preoperational build
process
. 5) System build parameters, used in the build process

This section is administrative and contains |
no demonstrable functions. |



- n - - = e e A e s = - - - -

System parameters define data which are
variable within the task programs. but are
not site dependent. Generally, these are
equated values that do not take up storage
space in the current system.

System parameters corresponding to functions
we are recoding will be retained. Examples
of this are:

Bin parameters

SRAP parameters

Tracking parameters

CDR filter parameters

CTS word names

System parameters corresponding to functions
we are recoding but modifying will also be
modified. Examples of this are:

DBM parameters

CDR data set parameters

System parameters corresponding to functions
we are not recadling will not be retained.
Examples of this are:

Interfacility retry information

MSAW parameters

FP disk information

KIP parameters

On-call program parameters
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Site parameters are site adaptable data

used to generate the system data base.
Though these are equated values, they result
in storage being allocated for the
operational progranm.

|

|

|

|

|

I

[

| Site parameters corresponding to functions
| we are recoding will be retained. Examples
| of this are:

| Sensor data

| CTS size

| Number of keyboards and definitions
| Beacon code subsets

| Auto acquire areas

| Auto drop areas

| Arrival fixes, airports, and fixes

| Aircraft display parameters

| Interfacility site information

| CDR filters (always enabled)

|

| Site parameters corresponding to functions
| we are recoding but modifying will also be
| modified. Examples of this are:

| DBM and MDBM display information

l

|

i

|

|

|

|

|

|

|

Site parameters corresponding to functions
we are not recoding will not be retained.
Examples of this are:

MSAW information

Auto quick look definitions

Critical data parameters

RDBM information

SWABS information
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Sub-section | Title Recoded
R R EEEE R = s
4.0 | EXECUTIVE ASSEMBLY PARAMETERS No
== mmmmm o m e | = o s
|
| An equivalent function is being provided by
| the MVS/RTX operating systen.
|
| Refer to Section 3.3 of this document for
| the rationale.
[
______________________ O
Sub-section | Title Recoded
______________________ g
5.0 | EXECUTIVE BUILD PARAMETERS No
______________________ ey S
I
| An equivalent function is being provided by
[ the MVS/RTX operating system.
I
] Refer to Section 3.3 of this document for
| the rationale.
|
______________________ [mmmmmm e m e e o
Sub-section Title Recoded
6.0 SYSTEM BUILD PARAMETERS No

I

|

I

I

|

| An equivalent function is being provided by
| the MVS/RTX operating system.
]

I

I

I

|

Refer to Section 3.3 of this document for
the rationale.
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| Sub-section | Title Recoded

| -mommmmmmmmmemmos o [ == o s
| 7.0 | CONFLICT ALERT SYSTEM PARAMETERS No

R e PR R = e
| |

| ] Refer to Section 3.20 of this document for

| | the rationale.

I |

| | This function is not required by the FAA and

| | is not required to maintain an integral

| | systenm.

| I

=ommm oo m e | = m e
J o o e e
T T T
| Sub-section Title Recoded

[ mm o e e | e
| APPENDIX A SITE VARIABLE PARAMETERS Yes

l
|
!
I
I
| This function is derived from the FAA

| requirements and is required to maintain an
| integral system.

I

I

I

|

|

See the discussion under §ection 3.0 of this
document for the rationale.

e Ak e N A A A T A R e S e e S e S mm e A e e

| APPENDIX B

requirements and is required to maintain an

]
!
|
|
{
| This function is derived from the FAA
|
| integral systen.

I

|
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There will be no additional capabilities provided for the
demonstration.



3.13 MSAW and Altitude Tracking

This document (NAS-MD-6464) contains the design data for the Minimum Safe Altitude

Warning (MSAW) program. This function is not being implemented for this
demonstration.

| oo e o e e a

| Sub-section Title Recoded |

R IR |

|} NAS-MD-66¢ MSAW and Altitude Tracking No |

Tracking category, which is not in the scope |

I
|
|
|
] ] This is a priority 2 function in the Advanced |
|
| of this effort. |
|

| There will be no additional capabilities provided for the |
| demonstration. ! —
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3J.14 Non-Executive Console Teletype Input Processing & On-Call Tasks

This document (NAS-MD-645) describes all appropriate action that is taken once a

message is entered from a Console Data Terminal. This function is beyond the scope
of this demonstration.

| Sub-section |
R e |
| NAS-MD-645" | Non-Executive Console Teletype Input |
[ | Processing. No |
e e |
| This function is not required by the FAA and |
| is not required to maintain an integral |
| systenm. |
| |
I

| There will be no additional capabilities provided for the |
| demonstration. |
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3.15 BuildersBUP & CDR Editor

As described in NAS-MD-646, the CDR Editor is an offline program which reduces the

CDR data that 1is collected on-line. The data, which is recorded on or disk, is
searched for class typesfilter information that is specified during initialization
of the Editor. The requested data is collected. and printed onto a designated

device. usually a high or medium speed printer.

The types of messages that CDR Editor processes are listed in Appendix A of +this
document. '

Due to project module limitations several messages that are extracted during normal
erecution of the existing operational pregram, will not be extracted by the newly
coded CDR. Therefore. some messages will not be reduced or printed by the Editor.
The messages that will not be reduced are indicated by a 'NO' under the recode
column in Appendix A.

The printed listing, which will be generated by the recoded Editor, will contain the
same information that is provided by the FAA Editor program. However, we will only
produce listings for +tracking data, automatic functions, interfacility, and
keyboard. The demonstration EDITOR wil}l be run under VM.

l L | o,
| Sub-~section ] Title Recoded |
T | == e !
| 1.0 | BUILDER NO [
| == mm e m e | mmm e e e m e |
I I [
[ | An equivalent function is being provided |
] | by commercial software, and the MUS/RTX |
| | environment. |
| =m e B !
T |
[ = o = e |
| Sub-section | Title Recoded ]
A | e |
| 2.0 | BUILDER UTILITY PROGRAM NO I
|=mm e | == mm e e |
| ! |
| | An equivalent function is being provided |
| | by commercial software, and the MVS/RTX ]
| | environment. |
|=mmmmm e e [====~—mm e e e e e !
[ == mmm e e e e e e e e e e |
——,
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This section provides an overview of the
following section and, as such, contains
no demonstrable functions. :

- - —— . - e e = W e e e W v S B . = - — -

B e I e e e e R e R ]
e e e T e e oy = =y S Y Sy e = g P ot 4 e o = e = S SR b e e e e W b e e e
- e e

- v . T T e W e Ma W M e = AR N T W M e S e e W et W R e e G W W VR W W e -

This is a priority 1 function.
This function is derived from the FAA

requirements., and is required to maintain
an integral system.

- i . T - T - T S S . W Sm G S = W S Sn T R e S e Sm S W S TR e . e . — A . -
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| APPENDIX A | EXTRACTION MESSAGES Yes

Jommmmmm e = e e

| |

] | DATA BUFFER HEADER No

| | INITIALIZATION MESSAGE Yes

] | TERMINATION MESSAGE ’ Yes

| | DATA DELETE/RESUME MESSAGE No

| | DATA LOSS No

I | MEMORY DUMP No

| | SECTOR TIME MESSAGE Yes

| | TARGET REPORT No

| | TRACKING DATA Yes

] | KEYBOARD ENTRY MESSAGE Yes

| | AUTOMATIC FUNCTION MESSAGE Yes

I | INTERFACILITY MESSAGE Yes

| | MSAW ALARM MESSAGE No

| | ALTITUDE TRACKING MESSAGE No

[ | MSAW DISPLAY WARNING MESSAGE No

| | RT-BTL CTS DATA MESSAGE No

[ | RADAR ONKLY TARGET REPORT MESSAGE No

| | LINEAR EXTRACTIOMN MESSAGE No

| | MFMAMS EXTRACTION MESSAGE No

| | PROXIMITY EXTRACTION MESSAGE No

e bbb bbbt il e e Eimiintade

| ______________________________________________________________________
]

| ______________________________________________________________________

| Sub-section Title Recoded

[ _____________________________________________________________________

| APPENDIX B LISTING FORMATS Yes

|
I
I
I
!
| The listing formats produced will be

| identical in format to the printed output
| from the NYTRACON CDR Editor.

| Listings for Tracking Data. Automatic

| Functions, Interfacility and Keyboard will
| be produced for the demonstration.

I
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These parameters are required to maintain
an integral system, and will be included
in a stand alone NYTRACON EDITOR progranm.

- - " ) - | o - s T D D T A m R - - ——— - —— - —

- - - = " - - - T D T8 e S W D S S S T P e W R S e S S ey e e S P D B s e P - —
- . - D e D D W D e WS W D R M S T W WD e - ) D D WD G R e TR e SR - - - - .

e e > — ———— . B = TP m W Y A e M R . = e e T WP S —— - T W W . -

There will be no additional capabilities provided for the
demonstration.
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3.16 Recovery

This document (NAS-MD-647) describes the recovery software which exercises
diagnostic sub-programs on all I0Ps and memoxy modules and isoclates failed elements.
This function 1s beyond the scope of this demonstration.

| NAS-MD-667

is not required to maintain an integral

[
]
]
|
| This function is not required by the FAA and |
| |
| system. |
| |
|

| There will be no additional capabilities provided for the |
] demonstration. |
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3.17 Continuous Data Recording Processing

This document (NAS-MD-648) specifies the functional requirements for Continuous Data
Recording Processing (CDR).

In the NY TRACON system, Continuous Data Recording had two major components: CDR
Extractor Control and the CDR Extractor. Extractor Control provides manual and
automatic switching between disk drives, periodic <checks of the function
(enabled/disabled) and checks to see if CDR was previously enabled in the event of a
system fault/recovery sequence. In the Demonstration system, CDR will be written to
a disk using an MVS access method which will verify that I/0 has completed
successfully. A file directory will not be maintained sihce the access method will
determine the next available location in the file. Since reccrds will be queued for
recording, records will not be lost due to an overload condition. This eliminates
the need for overload checking as is performed in the current NY TRACON CDR
Extractor Control.

In the NY TRACON system, the CDR Extractor consists of three parts - Data
Extraction, Data Buffer Index Control and Data Buffer Output Control. The function
of the Extractor is to extract information from database areas, CTS files and
buffers and place the information into output buffers. The CDR data will be
obtained in the demonstration system by application programs at specific points
during the execution of the tasks. The programs will issue a SEND to the CDR
Extractor task: the CDR Extractor will be responsible for recording the data in a
file that will be accessible to the offline editor progranm. In the demonstration
system, direct 1/0 will be performed and the access method will be responsible for
170 buffering.
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Sub-section | Title Recoded
== | == s
1.0 | INTRODUCTIONM No
______________________ [ = o s
| This section provides technical content but
| contains no demonstrable functions.
}
______________________ | e e e = 0 = e s = . n " e A o 8 St 2 e A
Sub-section | Title Recoded
______________________ R s T T T T U U PR
2.0 | CDR CONTROL (EXTRACTOR CONTROL) No
______________________ Ty
| An equivalent function is being provided by
| MVS/RTX file services in combination with
! RTX work queuing mechanisnms.
|
| Refer to the Overview of Continuous Data
| Recording which appears at the beginning of
| Section 3.17 for the rationale.
|
______________________ S S o
Sub-section [ Title Recoded
______________________ l o o o o e e e . = A o mm A A = o = s . = o " o
J.0 | CDR EXTRACTOR No
______________________ | o e e o e e et e = e e o ———
| This section provides technical content but
| contains no damonstrable functions.
R I
______________________ ‘__--._-—_-.~_.__....__....._.__...__.__..__..___.._._.._._-_______
Sub-section Title Recoded
3.1 Inputs No

This section provides technical content but
contains no demonstrable functions.
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This section is administrative and contains
no demonstrable functions.

This is a priority 1 function.

The following extractions will be made:
Sector Time, Target Reports, Tracking Data.
Keyboard Data, Interfacility. Initialization,
Termination and Automatic Functions.

The following extractions will not be made:
MSAW Alarm, Altitude Tracking, MSAW Display.
Data Loss. Data Delete/Resume, Conflict Alert
Extractions. RT-BTL CTS Entries, and Memory
Dump .

An equivalent function is being provided by
MVS file services in combination with RTX
work queuing mechanisns.

Refer to the Overview of Continuous Data
Recording which appears at the beginning of
Section 3.17 for the rationale.
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An equivalent function is being provided by
MVS 1/0 services in combination with RTX
work gqueuing mechanisms.

Recording which appears at the beginning of

|
!
|
|
| Refer to the Overview of Continuous Data
!
| Section 3.17 for the rationale.

]

I

| Sub-section | Title Recoded |
[~=momm e o e e [
| 3.3 | Outputs No ]
[~~-mmmm e I ittt ittt |
] | This section provides technical content but | —
| | contains no demonstrable functions. |
| [ I
|~—==—m—— e e i bt |
| = e e |
| e !
| Additional Capabilities |
e e e e e |
| There will be no additional capabilities provided for the |
| demonstration. |
[ |
s e e e |
_—

I R



3J.18 Remote Display Processing

Remote Display Processing (NAS-MD-649) describes the interface between the NY TRACON
operational program and the Remote Tower Cab Display (BANS) via a Communications
Multiplexer Controller (CMC) and a Remote Display Buffer Memory (RDBM).

Recode of remote processing 1is beyond the scope of this project and will not be
implemented. ’

This function had no priority.

I i
| , |
| It is not required to maintain an integral |
| system. |
| 1.Assumption - remote processing is not to bel
| done. |

| There will be no additional capabilities provided for the |
| demonstration. |
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3.19 Suppoxrt Software

The NAS-MD-650 series of documents specifies the functional requirements for ATC
Support Softuware. This series of documents 1is comprised of NAS-MD-650 (Support
Scftware SIR-CINOS Executive), MNAS-MD-650A (Support Scftware Ultra Assembler),
NAS~-MD-6508 (LIBRARIAN), NAS-MD-650C (Support Software Loader), NAS-MD-650D
(Utilities) and NAS-MD-650E (Support Software CONIOP).

Support Software services in the NY TRACON system provide the capability to assemble
source programs, load and 1link object programs, maintain programs in a library
format and to perform data storage conversions.

In the demonstration system, all development will be performed under the IBM VM
operating system. VM supports both CMS (Conversational Monitoring System? and MVS,
IBM's standard batch operating system.

Automated library management, software configuration control and automated document
preparation will be accomplished through the use of panel-driven user interfaces.
specifically tailored for the N.Y. TRACON Demenstration System, that build on
commercial products. Programmers will use panel interfaces to interactively create
batch jobs such as compilations, loads and links. Once the jobs are created, they
will be sent to MVS for compilation, link, load and execution under MVS/RTX.

Some JCL, test tools and conversion software will be coded or recoded to maintain an
integral system.

The SIR-CINOS Executive provided the
capabilities to control and facilitate
the operation of the support system

components.
This function is not required by the FAA and
systenm.

Refer to the Qverview of Support Software
which appears at the beginning of Section

I ]
! I
| |
| ]
[ |
| |
] is not required to maintain an integral |
I ]
I i
I |
| I
| 3.19 for the rationale. 1
| I
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| Sub-section | Title Recoded
|- e [---—~-----mmommmmm e e e
| NAS-MD-650A | SUPPORT SOFTWARE ULTRA ASSEMBLER No
[-—==mmm e |--==-ommmmm s e e e
] | This function is not required by the FAA and

| | is not required to maintain an integral

I | systenm.

I [

| | Refer to the Overview of Support Software

] | which appears at the beginning of Section

| | 3.19 for the rationale.

! I

e L LD L Dbt R e hadebe e bt
| ______________________________________________________________________
g
| Sub-section Title Recoded

= mmm e ot oo e e m e | o oo e dcdamccme oo
| NAS-MD-6508 LIBRARIAN No

|

|

|

|

| This function is not required by the FAA and
| is not required to maintain an integral

| systenm.

|

| Refer to the Overview of Support Software

|
|
]
|

which appears at the beginning of Section
3.19 for the rationale.

e . e S - . S R e -

I

|

I

I

| The equivalent function is being provided by
] Linkage-Editor in MVS. It will generate

| executable load modules for execution under
| MVS/RTX.

I

| Refer to the Overview of Support Software

I
|
|
I

which appears at the beginning of Section
3.19 for the rationale.
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!
I

I
|
I
!
I
|
|
|
{
I
[

Sub-section

NAS-MD-650D

- v — =

The utility routines provide
equipment-to-equipment conversions.

This function is not required by the FAA and
1s not required to maintain an integral
system.

Refer to the Overview of Support Scftuare
which appears at the beginning of Section
3.19 for the rationale.

o Sy VAl U S Vg SV g g

e o —m e - " — . = A - . e —— - —

This function is not required by the FAA and
is not required to maintain an integral
system.

Refer to the Overviesw of Support Software
which appears at the beginning of Section
3.19 for the rationale.

There will be no additional capabilities provided for the

demonstration.
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3.20 Conflict Alert Adaptation Standards & Guidelines

This document (NAS-MD-651) provides a functional description of Conflict Alert. This
function is beyond the scope of this demonstration.

| Sub-section

[ S
| NAS-MD-651 Conflict Alert Adaptation Standards |

and Guidelines No |
This is a priority 2 function in the Advanced |

Tracking category, which is not in the scope |
of this effort. |

|] There will be no additional capabilities provided for the ]
| demonstration. |
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3.21 CDR Tape Conversion (from Sperry to IBM Format)

This section describes the offline routine that wil)l be developed to convert the CDR
tape from the NY TRACON IOP system to a form readable on an IBM System/370 computer.
This routine will place the reformatted data on a disk data set to be read in by
Retrack.

This capability could be provided as part of the Retrack processing of the CDR tape.
but it is desirable to implement this offline because:

J The entire CDR tape can be converted and moved to disk in one step

. The operational system does not have to declare and process the CDR tape
formats

. The Retrack input formats can be identical to the CDR extractor output
formats

. The output CDR file from the recoding could be read back in by Retrack

Because we are recoding the entire system. there is no additional impact to SRAP, _
Tracking, Display. Keyboard, and CDR to implement the new formats.

The following record types are contained on a CDR tape:

» Data Buffer Header

. Initialization Message (01)

. Termination Message (02)

. Data Delete/Resume Message (03)
. Data Loss (04)

. Memory Dump (05)

. Sector T{me Message (06)

. Target Report (07)

. Tracking Data (10)

. Keyboard Entry (11)

. Automatic Function (12) —
. Interfacility Message (13)
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. MSAW Alarm (14)

. Altitude Tracking Data (15)

. MSAW Display Warning (16)

. RB-BTL CTS Data Message (17)
L Radar Only Target Report (20)

U Radar Data Loss (21)

U] Linear Extraction (22)
. MFMAMS Extraction (23)
U Proximity Extraction (2%)

We will ensure that all records on the CDR tape are converted, even those that are
not processed by Retrack. Records not processed by Retrack will have the message
type converted and space reserved. but otherwise the contents will not be converted.
The following records will be converted in their entirety to a 5/370 format:

. Data Buffer Header

. Termination Message (02)

4 Sector Time Message (06)

U Target Report (07)

. Tracking Data (10)

U Keyboard Entry (11D

. Interfacility Message (13)

o Radar Only Target Report (20)
-

The fields in the input CDR tape comprise various types of data:

. Octal bit(s) - flags, data items (such as range, azimuth, time), both
signed and unsigned

. Octal digits - message type, beacon codes
. Octal BCD - altitude

. ASCII - aircraft IDs in the tracking data
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. TI ASCII - characters in keybecard input messages
. EBCDIC - characters in interfacility messages

The following conversions have been identified:

. Octal bit(s) to Hexadecimal bit(s), both signed and unsigned
o Octal bit(s) to Real
. Octal digits to Hex digits (preserving the octal digits) to EBCDIC

For example, the message type will be translated this way

. Octal BCD to Hexadecimal bits

. ASCII to EBCDIC

d TI ASCII to EBCDIC

. EBCDIC to EBCDIC - moving the data from 3 characters in an IOP word to &

characters in a 57370 word A_g
The conversion routine will identify the various fields of input and convert +th
based on the input type and the desired output format. ASCII characters will be
converted using translate tables.

The resultant CDR records on the 5/370 disk data set will be traceable to the CDR
records on the input CDR tape. Each record on the input tape will be on the disk
file. 1If the record on the input file is a type processed by the system, each field
on this record will be converted to a corresponding field on the disk file.
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4.0 System Architecture

The current New York TRACON system comprises two subsystems:

. a development and support subsystem (offline) used to build and reduce
data from the operational subsystem

. an operational subsystem (online) comprising these subsystems:
e ' Data processing

L X ARTCC interface

(X System monitor and control
es Target acquisition
(X Data entry and display (including local and remote interfaces)

Current New York TRACON Architecture

The current development subsystem runs on a commercial Sperry 1100 processor (and
peripherals) under a commercial off-the-shelf operating system and utilities, or on
the (IOP) data processing equipment used by the operational subsystenm.

The development subsystem uses special purpose software to build and reduce data
generated by the operational subsystem. The operational software is coded in Ultra;
the Ultra assembler is particular to the IOP architécture. O0Of special interest to
the New York TRACON demonstration is the CDR Editor. which reduces the data recorded
on the CDR file, created by the operational software.

Assemblies and operational software builds can be done on both the 1100 and the IOP;
the CDR Editor runs only on the I0P.

The current operational system subsystem runs in a multiprocessor, a set of I0Ps
connected point-to-point and shared memory modules. The IO0OP is a UNIVAC 8300
processor. The I0Ps and memory modules and attached peripherals define the data
processing subsystem (DPS).

The DPS interfaces with the en route ARTCCs through a Communications Multiplexox
Controller (CMC). :

The CMC also provides the interface between the DPS and the Console Data Terminals
(CDTs). The CDTs provide an interactive means for the operations and system
engineering staff to communicate with the system.
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Targets are acquired (from the sensors) through the sensor receiver and processor
(SRAP). The SRAP interfaces with the ]JOPs through the processors' (SRAP and IO0OP)

channels.

The DPS interface to the data entry and display subsystem (DEDS) is in two parts:
the local interface directs controller data to and from the Texas Instruments
keyboard and display (in the TRACON) through multiplexor display memory (MDBM) --
display buffer memory (DBM)L units; the remote interface (to and from the BRITE
kevboard/display in the towers) comprises (from the I0P outward) a CMC, a modem in

the TRACON., a modem in the tower, and a remote display buffer memory (RDBM) in the
tower.

The DPS software comprises a customized monitor, the multiprocessor executive (MPE),

and the ARTS IIIA applicaticns. There is firmware in the SRAP but no software in
the other operational subsystems.

The high availability of the operational subsystem is maintained through the use of
redundant elements, such as I0Ps and memory modules, that can be swapped for failed
elements.

New York TRACON Demonstration Architecturxe

The demonstraticn system also comprises a development and an operational subsystenm.
The operational subsystem, however, consists of only a data processing subsystem and
a data entry and display subsystem (the local interface only).

Both the development and the operational subsystems will rxun under a single

architecture, an IBM S/370. Both subsystems can xrun on a single 3083-BX processor
-~ with 3380 DASD. 3480 tape cartridge units, high speed printers and a set of
interactive terminals. The primary characteristics of a 3083 that set it apart from

an I0P are these: the 3083 is a uniprocessor; it executes a simpler and more robust
instruction set at roughly four times the cycle speed of an I0P and contains 16
megabytes of storage; the interface to secondary storage devices, the DASD and
tapes, run at channel spesd (approximately 3 megabytes per second) and the devices
hold gigabytes of data.

The development software architecture supports a batch, interactive. and network

environment. All software executes under VM. VM supports both CMS, the
Convarsational Monitoring System, and MVS, IBM's standard batch operating system.
Interactive users can run directly under CMS or they can use TS0 under VM-MVS. 150

is 1IBM's standard MVS time-sharing systen. The New York TRACON demonstration
software development tools run under CMS.

Because the operational subsystem is designed to run under MVS, both the development
and operational subsystems can run on the same processor under VM, RTX, the
FSD~Houston realtime control program, allows the ARTS applications to run as

realtime programs under MVS. (RTX runs under MVS similar to the way that TS0 zxuns
undey MVS for interactive work.)
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In a test environment, the development subsystems can communicate with the
cperational subsystem through VM: programmers can create and edit the operational
software under VM-CMS and send it to MVS to be compiled, built and executed. In a
demonstration environment, the operational subsystem will run under MV5-RTX native
(without VM and the development subsystem in the processor).

The demonstration development system, under VM-CMS, will use a set of interactive
panel-driven tools, tailored to the New York TRACON demonstration, but built on
coemmercial products. The tools include automated design issues, program trouble
reports, software accounting and development planning, as well as panels designed to
interactively run batch work, such as compilations.

The demonstration data processing subsystem will be connected to the demonstration
DEDS through a 3083-BX processor channel. The demonstration DEDS consists of a 7170
Device Attachment Control Unit (DACU}, driven by an IBM PC, and a single situation
display, comprising a display generator with attached data entry devices and a
monitor.

The demonstration operational software architecture is described in detail in
"5.0 Software Architecture”. In summary, the ARTS applications. including Retrack.,
the test mode simulated inputs driver, will run under MVS-RTX and will use the
services of MVS and RTX through an applications services interface developed for the
New York TRACON demonstration. There will be no software recoded or developed for
recovery or availability functions. The CDR Editor will execute under MVS-TSO after
the operational run is complete.
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5.0 Software Architecture

This section is in two parts: The first subsection describes the rationale for the
demonstration operational subsystem software architecture and our approach +to
structural changes in the applications software. The second subsection is a formal

set of definitions and rules describing the expected behavior of the operational
subsystem software.

The software architecture of the development subsystem is commercial off-the-shelf.
For an overview of the products and their capabilities refer to the "New York TRACON
Operational Demonstration of Procgram Recoding Technical Proposal.”™ and "4.0 Systen
Architecture™.

5.1 Operational Software Architecture Description and Rationale

Recading the New TYork TRACOH operational data processing subsystem to execute on an
IBM S$/370 processor and interface with S$/370 peripherals requires that structural
changes be made to the current software, which executes on an I0P.

The Differences betueen the IOP and $/370

Realtime supervisors bind applications programs and their data to the data
processing resources f{(processing time, memory. channels, 1/0 devices, etc.) they
require to do system work; e.g.. track an aircraft. (This binding of work +to
programs and hardware is often referred to as a task.) In doing so they provide
each application with an interface

. To the processor and its memory and channels

. To external data processing resources, such as I/0 devices, communications
lines and other systems

. To the application user and the operator

. To the other applications.
The differences between the current operational subsystem and the demonstration
operational subsystem with respect to software architecture turn on these four
interfaces, the last determined by the 1rules for concurrency and sequential
processing. (Although the 3083 is a uniprocessor, tasks will run concurrently just

as in the I0P system.)

The differences caused by different generations and models of equipment, including

the processor, its dinstruction set, etc., are documented in the principles of
cperaticons and design data for the IOP hardware and for the S/370 hardware, and will
not be elaborated on here. (As described in "3.0 Software Requirements", the

demonstration system will process data only in IBM 57370 format.)
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The demonstration operational subsystem is much more constrained than the current
system in that the demonstration processor will interface only with DASD files and a
single DEDS display. The demonstration operational subsystem will not process bulk
flight data. and it will not interface with ARTCCs. It will not allow operator or
applications wuser inputs (there will be no interface to a SRAP) during its
execution. There will be no realtime recovery. It will process sinmulated inputs
from DEDS Xeyboards and from interfacility C(ARTCC) interfaces +through Retrack.
Retrack will read the inputs from a file resident on a 3380 DASD, and the CDR

records generated by the demonstration run will be written to a file also resident
on a 3380 DASD.

The demonstration operational subsystem applications will be a subset of the current
applications, but the overall data flow and algorithmic processing of the system
work will be the same: Retrack will read CDR records and pass them to the
interactive processors. keyboard and interfacility, for input parsing and
validation, and to the target acquisition processor (PSRAP) for <collation and
buffering:; the resultant data will be used to track the simulated aircraft. and
tracking will pass the data that are candidates for display to the display prograns;
they will write it to the situation display.

In the current system the rules for concurrent and sequential execution of the ARTS
applications are encoded in a lattice and carried out and enforced by the MPE.
Because the IQOP is a multiprocessor, the MPE assigns system work to the applications
software in a strict time-sequenced order and then allocates the work--software pair
to an available IQP. The multiprocessor achieves maximum concurrency by executing
programs on multiple computers, at the same time. The primary objective driving the
overall architecture is this: the IOP tasks search for work in order to keep the
processors busy. {This is not the case in the demonstration system.)

In the demonstration system, the rules (described in the sections that follow) will
ke implemented through a combination of applications services, the task gateways
(see below), and through a data base owned privately by the operating systen. But
the rules are not as rigid; no lattice is required. The overall flow of control and
data through the applications will be the same in both systems. But the performance
characteristics of the 5,370 3083-BX processor, 1its speed and memory capacity,
simplify the synchronization and binding of work to software and hardware. 1In place
of a lattice, a set of tables will be generated that define the number and priority
of each application task and the resources, such as I/0 devices, that each task will
need. After system generation +the scheduling and dispatching of tasks occurs
automatically without regard for processor availability and performance. Unlike the

current system, tasks wait for work and execute without the constraint of maximizing
system resources.

Monitors and Operating Systems

The supervisor we have chosen to control the execution of the ARTS applications is

MVS. MVS is a general purpose operating system. unlike the MPE, the NAS Monitor and
Host Monitor, which are monitors.
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Monitors are special-purpose supervisors uritten to control the execution of
applications in a specific environment., for example, run air traffic control
software on a 90290. They require special tools to build, they are not adaptable to

a variety of hardware and operational environment, and the applications interface is
not adaptable.

Operating systems provide a complete data processing environment, Typically, they
are commercial offerings or products. They can be used for development as well as
for & specialized mission, and support a wide variety of hardwarxe models -- both
processor and peripheral -- within the operating system family (viz., UNIX, 0S/360,
Des, Mvsy. Applications include realtime space missions, job shops, military
command and control systems. large accounting systems. etc. Operating systems
provide support for many more data processing capabilities than task and memory
management: they contain built-in features that support security,
telecommunications. data baze management, and so on.

Mvs

MY3 is a system in itself. It contains a kernel that provides the basic services of
any supervisor, task dispatching, buffer management, secondary storage support, etc.
But it also contains a constellation of support services that make it adaptable to
many data processing environments. Supporting these services are a number of
contrnl programs. The following list identifies the primary services and the
products that support them (there are others):

” Security ~ RACF
A Batch processing - JES
® Natworking - VTAM

® Data base management - IMS, CICS, DBZ (SQL)
® Interactive development - TSO

. Realtime systems - RTX, Ada

Because the need for realtime systems is limited. IBM has concentrated its operating
system support for realtime systems in the Federal Systems Division. A realtime
control program was developed by FSD-Houston in the 1960s to support space missions.
In the 1970s and 1980s the growth in realtime systems, or modernizing existing
systens, yielded an effort to provide a general purpose control progranm. The

144



original Houston control program was modified and called RTX. It is now in use
supporting several large~scale realtime systems for NASA and the U.5. Air Force.

RTX is a small set of programs that allows realtime applications to use the services
of MVS -- not unlike TS0, which allows MVS +to support interactive development.
‘Because the processing constraints of realtime systems are greater than for other
systems (data base, etc.), RTX is a markedly smaller offering than the other control

programs listed above. RTX provides another layer of task, storage, time and
recovery control in order to significantly limit operating system overhead. It does
this by using data supplied at system generation to tailor the system to the
applications it 1is running, and by executing services in problem state. The
following chart conveys the message: (The timings include the request for the

service by the application, any interrupt overhead., any queuing overhead, the
fielding and parsing of the service request by the supervisor, the execution of the

service by the supervisor, any tasking overhead., and the return to the next
sequential instruction after the service request. The timings do not include the
time the application spent waiting to be dispatched. The timings are averages taken

over several runs; they represent trends.)

| Function | MVS | with RTX |
Cotomine e T T T I
oo e TG T |
e O |

Applications Services

In addition to MVS-RTX, IBM is developing a layer of applications services to
further shield the ARTS applications from the 1implementation details of the
operating system and control program services. The applications services provide
initialization/termination, message (between the applications tasks) control, and
timing control, so that the applications programs can be implemented and run as
sequential programs, as independent of the operating environment as possible.

OQur Approach to Minimizing the Impact of Structural Changes
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A realtime application typically contains these parts:

. An interface to the supervisor to receive work and send it to another
application asynchronously

. An interface to the supervisor to acquire internal data processing
services, such as time and memory, while performing at a real world pace

. An interface (through a supervisory access method) to request 1/0
services, including the check-pointing of data for recovery

. An interface with a data base that ensures a deadlock-free and coherent
system state

. The algorithms that. perform the functional capability.

In transporting the ARTS applications from an IOP architecture to a S5/370. our
objective 1is to isolate +the algorithmic part of each application as much as
possible, thereby haximizing source code traceability from one system to the other.
We have achieved this through architecture and design.

The applications software topology is an internal network, much like a system that
is functionally distributed across different processors;: in this case the processors
are internal tasks. Each task owns the data that it needs: global data is minimal.
Tasks communicate with each other similar to processors in a network, through
well-defined messages. All I/0 requests have been localized in three tasks.,
interfacing with the input CDR file, the output CDR file and the DEDS.

Deleted

Within tasks. an application receives requests for work in a single program called a
gateway. (The model for a gateway is provided below in "5.2 Operational Softuare
Architecture Definitions and Rules".) The gateway interfaces with RTX to receive
work and call the appropriate application routine to process the work.

Rationale for Application Software Changes

The following chart summarizes the rationale for changing each of the major ARTS

application tasks being converted. There are five factors that may change the
structure and content of a task:

. (1) Operational constraints: the demonstration will operate in test mode
with additional constraints; unlike the field system, we will not support
recovery, we will not allow operator inputs during the xun, etc. (refer to
"3.0 Software Requirements™)
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. (2) Functional requirements: the demonstration system will not develop all
the functions (as described in a particular NAS MD) specified for a
functional area (refer to "3.0 Software Requirements")

. (3) Architecture: as described above, there will be changes due to the
impact of a new system and software architecture

. (4) Ada design: Ada enforces design properties that may or may not be
congruent with the design properties resulting from the original New York
TRACON software design

. (5) HOL (Pascals/VS): the effects caused by the recoding of ULTRA source
code into a high order language.

Each change is assigned a value of high, medium or low. If the change is assigned a
value of 1low, it means that the rationale for <change, such as a different
architecture, is not much of a factor in converting that application. If the value
is high, that particular rationale for change is a significant factor. The value of

high., medium or low is not related to how well the resulting design protects against
future changes in each of the areas; on the contrary, because of the steps we have
taken to host the applications in an environment that makes them easy to modify and
portable, the value with respect to future changes would be louw.
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| | torsl| | ]
| o mmm et e e e e e e e e e e e |
| CDR Editor | (1) | Low | Operational concepts: similar ]
| | (2> | Medium | Fewer report types |
| | ¢3) | Medium | On S/370 equipment: MVS-TSO |
| | 4y | Low | Minimal data decomposition I
] ] (5) | Medium | Data types & control structures |
| Retrack ] ¢1) | Medium | No hardware switches to set ]
| | (23 | High | Driver only; no msg. fabrication]|
| [ ¢(3) | High | 5/370; software interfaces |
| { ¢4) } Medium | Data hiding concepts |
| i (5) | Medium | Data types & control structures |
I CDR Extraction | €13 | Medium | No recovery from data loss; disk]
| | ¢2) | High | No filtering; extraction in appl|
| | (37 | High | 57370 standard I/0 interfaces |
| | ¢4 | Low | Minimal data decomposition |
H | (5 | Low | (2) and (3} requires recode |
DEDS Access (1 Medium No keyboard; no backup
2) Low Similar functions

i | | |
| I ! |
| (3) | High | New technology display |
{ | ] I
| | | |

(4) Low Minimal data decomposition

(5) Medium Will use AL and Pascal/VS$s
| Interfacility | €1) | Medium | No ARTCC interface |
H | €2) | High | Markedly reduced functions ]
i | (3) | Medium | New software interfaces I
| | t4) | Low | Minimal data decomposition |
i | (5) | Medium | Data types & control structures |
| Keyboard | €1) | Medium | No keyboard |
[ | (2> | High | Reduced functions: no KIP |
] ] (3) | Medium | New softuware interfaces ]
| | (4) | Low ! Minimal data decomposition |
} | ¢5) | Medium | Data types & control structures |
| PSRAP ] €13 | High | No SRAP; no recovery |
| | (2) | Medium | Reduced functions i
| I (3) | Medium [ New software interfaces |
| | t4) | Low | Minimal data decomposition |
| | ¢5) | Medium | Data types & control structures |

e v G . - - e A 4N em A e e . A S e e = A W 4= = A e - TR TR e S W R - S e = = e et A = ——
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| Task | Fac=| Value | Rationale |

I | torsl I I
| Tracking | (1) | Low | No impact |
| | (2) | Low | Same functions |
| | (3> | High | New software interfaces ]
| | (4> | High | Major data decomposition |
| | (5) | High | Algorithmic sensitivity |
| Display | ¢(1) | Medium | Single display: no recovery |
| [ (2) } Medium | No preview and response msgs. |
I | ¢3) | Medium | New software interfaces |
| I ¢4) | Medium | Moderate data decomposition |
| | (5) | Medium | Data types & control structures |

Common Updateable 1) Low No impact

Data 2> Low Size of data space irrelevant

[ | | |
| I | l
| ¢3) | High | Controlled data access |
| | | |
| [ | |

4) High Significant data hiding

(5) Medium Data types & control structures
CDR Conversion (1) Low 0ffline operation

2) Medium Not all message types converted

Offline operation
PASCAL not bit oriented

| | | |
| I I |
[ ¢3> | High | Language, Word Size, 7->9 track |
[ | | |
| [ I I

Rationale for a Formal Architecture

The next section describes the formal architecture of the demonstration operational
subsystem: formal, so that we can record the expected behavior of the softuware
precisely enough to analyze and verify its correctness. completeness and consistency
before committing to an implementation; architecture, because software systems as a
whole are in need of design as much as individual modules.

The definitions and rules that follow define the architecture. The commercial
operating environment (MVS, Pascals/VS, etc.) represent the implementation tools.
The architecture must stand on its own as a working model, and it must meet the
implementation criteria imposed on it by the tools. So the next section closes with

a mapping of the intended behavior to the implementation +tools: MVS-RTX and
Pascal/Vs.

149



5.2 D0Operational Software Architecture Definitions and Rules

Introduction

Software architecture describes the mapping of system application work and systenm
operations work to the software. The architecture should answer the questions:
What axe the units of work and the units of software., including the major data
bases? How are the work units allocated to the software units? How is the work
synchronizad? How do the software units communicate with each other? And how do
they carry out their work using avallable data processing resources, such as the
processor, its storage, ard I/0 channels.

Scope

The description that follows defines the structure and behavior of the online system
(see definitions). The offline work, identified below, will be performed in a
standard, batch environment. We are not developing any software to control the flow
of work through the offline system; the software architecture is provided
commercial-off-the-shelf, viz., VM/5P and MVS.

There are two types of work required of the New York TRACON software systenm:
applications and operations (the work required to start, monitor and contrel. and
terminates the system, regardless of the application).

The description of the software architecture pertaining to system operations (see
definitions below) is limited: the text concentrates on the software architecture of

the applications work and the software services required to perform it. The New
York TRACON demonstration system's support for system operations is limited to the
capabilities provided by the commercial-off-the-shelf operating system., MVS. MVS

provides the capabilities to allow the operator to start and terminate the system.
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Objective

The objective of a realtime system software architecture is to record as precisely

as possible the rules for software decomposition -- the developmental design (d),
for sequential design (s), for concurrent design (c), and for system performance(p),
while modeling as closely as possible the behavior of the real world. The rules

will state the invariant conditions between d, s, ¢ and p; the rules for c¢. for
example, should not be defined without regard for their impact on the rules for s.
etc. There should be as few rules as possible, while stating all the invariants

(defining a  rule that all modules shall execute correctly satisfies the first
condition but avoids entirely the second).

The New York TRACON demonstration system software architecture -- the rules for d,
s, ¢ and p —-- is defined below in more application- and method-specific terms: the
developmental design is described in terms of levels of Ada packages; the sequential

design in terms of what defines a TRACON Ada package =-- which requirements are
clustered within each package; the concurrent design in terms of subtasks and
software messages —-- both of which will be described later in more concrete (RTX)

terms; and the performance in terms of S/370, MVS, and RTX behavior.
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Definitions (in alphabetical order):

. Ada package: a software unit that has a specification part and a body that
defines an abstract data type and behaves as a state machine

. Applications: the ARTS work exclusive of operations., tracking for example;
the software that automates that work

. Application messages: units of data through which the system and the real
tair traffic) world communicate: beacon and radar targets, tracks and
flights.

. Application work: work units, containing system application messages. that

define the processing constraints of the software; a process must complete
one system application work unit, such as a track, before starting the
next.

. Application work station command: an Jintegral input from the system
application work station

. ARTS: system that automates the work of TRACONs and their associated
towers; Automated Radar Tracking Systenm.

. Batch mode: execution of an offline program non-interactively,

. Concurrent design: the rules that describe how subtasks (see below)
interact as they compete for system resources (processor, channels, data,
etc.).

. Controller command: a keyboard action from the DEDS

. Controller sector: an area of 1real airspace mapped onto display

coordinates that composes an application work station.

. Conversation: Two-way communication between processes.

. CDR: continuous data recording (logging by category).

. CTS: central track store (the set of track records).

. DEDS: ARTS data entry and display subsystem.

. Flight: the set of data that defines and characterizes an aircraft

contxolled within ARTS.

» Gateway: a set of programs and data that provide the concurrent interface
control for a package.

. Interactive (I): a process initiated by an external input that may
interrupt and modify the flow of data through the system.
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Interactive application work station: The device (the DEDS) (including
hardware and software), functions and people that interact with the system
to create, observe, modify or delete system application work.

Level-1 package: the top level software parts that compose the monitor and
application software; in sequential design, the Ada packages that define
the top level abstract data types; in concurrent design, the subtasks (see
below).

Level-2 package: an implementable module that decomposes from a level-1
package.

Monitoxr: a set of programs and data that provide data and control
synchronization for the software system without knowledge of the
application.

MVS: IBM's batch operating system.

Online: a run (or execution) of the New York TRACON operational systenm.
The online system runs under MVS-RTX.

Offline: a run separate from an online run; a data processing job that
runs under MVS (but not under RTX) or VM.

Operational mode: running the ARTS with live target and live controller
interaction -- as it would be run in the field.

Operations: work required to run the system (hardware, software and human
interface to them); the software that automates that work, such as the

online operating systenm.

Operations messages: units of data through which the system and the humans
oxr machines running the system communicate.

Operations work: units of data containing system operations messages.
Operations work station: The device (including hardware and softwarey,
functions and people that interact with the system to create, modify or

delete system operations work.

Pipeline (P): a set of processes that execute in order; process A produces
data for process B and so on.

Process: the execution of a subtask that operates on a unit of application
work.

RTX: IBM control program running under MVS to provide realtime services to
applications running under it.
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Second-order messages: application messages that modify the state of a
track or a flight.

Sector: a subset of an antenna scan; there are 32 sectors per scan; a
sector's worth of tracks or targets.

Sensor: a unique radar antenna; a full antenna scan of targets.

Sequential design: the decompesition of the software system into parts
fand their relationship to one another), expressed in a deterministic way

without regard for processing concurrency, data coherency and the impact
of executing the so0ftware on machines.

Software messages: units of data through which packages communicate.

Subtask: a set of applications software that operates independently. and
is dispatchable under MVS-RTX; the binding of a work unit to a level-i
package.

Targets: a set of beacon and radar messages.
Task: the automatic execution of system work under the control of an
operating system that allocates and monitors all the system resources

(channels, devices, memory, programs etc.) required to perform the work.

Test mode: running the ARTS system using simulated targets., flights. and
controller commands.

Track: a computer model of an aircraft's position and velocity, =--
maintained in real world and display coordinates; a dynamic record of the

aircraft's behavior.

Type: a specification of the operations that can be performed on a set of
data.

Work hierarchy: a tree of categories of work units; categories are
numbered from 1 to n, where 1 is at the top of tree.
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Packages and their Attributes:

The figure below describes 10 application (Ada) packages, 9 online, and 1 offline,
the CDR Editeor; and 3 monitor (M) packages, 1) Initialization and Termination, 2)
Message Contxol, 3) Timing Control.

(The lLevel-1 Ada package name is noted to the right of each package identified
below.)

Monitor Packages:

The Initialization and Termination package will run at system initialization and
termination to synchronize startup and shutdown.

A pair of services, Send and Receive, will provide the means for communicating
between subtasks. Send and Receive will be processed by the Message Control package
that provides communications error checking and 1issues RTX =services for
synchronization and buffer management.

Timing Control will ensure that all system work completes on time as it moves
through the system, and will provide timer services to the other packages.

Initialization/Termination (TM014$s$$$)
Message Control (TM028$85)
Timing Control (TMO3$$$5)
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Application Packages:

The application packages decompose the New York TRACON demonstration system at the
top level, level-1. Each of these will further decompose into level-2 packages.

There are S5 classes of application packages, each with specific attributes:

. O0ffline (0)
. Control (C)
. Interactive (1)

. Pipeline (P)

. Data (D)
Offline: the offline package, the CDR Editor, runs separately from the operational
software. It runs under VM =-- under CMS. It uses the CDR output generated by the
operational execution as input, and generates a printed report,.
The offline package, CDR Conversion, converts the input CDR tape from 9-track ULTRA

format to Pascal/VS format readable and processable by the demonstration system.

CDR Editor (TM04$86S$)
CDR Conversion (TM14$8$$)

Control: there are three control packages:

Retrack (TM0583¢$)
CDR Extraction (TM06S565%)
DEDS Access (TM078%$$$)

Although each package has unique attributes, the overriding attribute that binds
them is that they are responsible for controlling the applications work. its
synchronization and flow., as it interacts with 1/0 devices.

The DEDS Access software will be largely commercial off-the-shelf; a small part of
it will be developed.

Interactive: applications packages that can run as processes and receive their input
only from Control packages: they process applications work without knowledge of
Control and Data operations and can access Data packages concurrent with Pipeline
packages and other Interactive packages. They may converse with pipeline packages;
thus, I <====> P.
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Interfacility (TM084$%S%)
Keyboard ' (TM09$$53)

Pipeline: applications packages that can run as processes receive work from a
Control package or another Pipeline package, can send work to another Pipeline
package, and can access Data packages concurrent with other Pipeline packages and
Interactive packages. Pipeline packages may not converse with each other: thus, P

====> P.
Target Acquisition (PSRAP) (TM1056$$)
Tracking (TM11$8%8)
Display (TM12$$3$)
Deleted
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Rules:

I. System Work
. The demonstration system will run in test mode. No work will be permitted
into the system except from the CDR input file during steady state
execution. -
. The indivisible units of system application work are these system

application messages: =~ targets (beacon and radar). tracks, flights.
. The work hierarchy for the system application work is:
1 - CDR record
1 - controller sector
1 - application work station command (command)
1 - TRACON airspace
1 - sensor

2 - sector

3 - target
3 - track
3 - flight
. In test mode, CDR records -- containing the scenario data, the targets,
flights, etc., from an earlier run -- are read from a CDR file by Retrack

and new CDR records are generated by the applications and written to a CDR
file, periodically during system execution, by the CDR Extraction package.

. A controller sector is a subset of a sensor's airspace that is bound to an
application work station. It represents the set of tracks and targets
within a sensor that are eligible for display.

. An application work station command is a message from the DEDS keyboard.
In test mode the commands will be read from CDR records and passed
directly to the Keyboard package: in operational mode commands would be
directed to Keyboard from the DEDS Access package.

. A sensor represents the targets (and other messages) that are transmitted
through a SRAP from a single antenna. The 1internal representation of
target and track data will be sorted by sensor.
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A sector is 1732 of an antenna sweep ~- all the targets and tracks that
lie within that wedge. The internal representation of target and track
data will be sorted by sector.

In operational mode, targets enter the system through a SRAP, as a
continuous sequence of messages; in test mode, the messages are read from
CDR records.

Tracks are created automatically by the tracking software -- as a result
of the receipt of a discrete beacon return, (called automatic initiation)
or as a result of a track handoff from an adjacent ARTS or NAS facility --
or manually, Ly human command. In test mode, tracks will be automatically
initiated or will be read from CDR records sinmulating the interfacility
and keyboard inputs.

In operational mode, flights enter the system from an adjacent facility or
through a batch (bulk) sequence of pre-defined flight plans. or manually,
by human command. In test mode, flights will be read from CDR records
simulating the interfacility and kevboard inputs. (In test mode, bulk
flights could be read from a tape as they would be in operational mode:
but., for the demonstration. there will be no bulk processing.)

Sensors, sectors and controller sectors contain integral target and
tracks.

CDR records contain integral targets., tracks, flights and work station
commands.
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II.

System Parts and their Work

There will be six classes of level-1 packages (see below):
oo Monitor (M)

oo Offline (0)

e Control (C)

oo Interactive (ID

e Pipeline (P)

oo Data (D)

The Initialization and Termination package (M) will synchronize the system
startup and shutdown by sending and receiving notification software
messages to and from the other packages. It will process operator
requests to start and stop the job. (In operational mode there would be
an interactive interface with the operator: in test mode, the operator
will cancel the MVS job and there would be no interaction with this
package.) If the run is terminated gracefully for other reasons, such as
a processing timing parameter is exceeded, this package will be invoked.
Its retained data will include the names of the other packages and
information about their processing states.

Message Control (M) will field the communications primitives issued by the

other packages and interface with RTX to provide the appropriate (time and
space) resources.
Deleted

Timing Control (M) will periodically determine if the pipeline deadlines
are being met; if they are not it will

record the event.

Its retained data will include the critical system events and expected
elapsed times for each. It will terminate processing if a critical event
does not occur within the expected time. It will provide system time
services to the other packages.

The offline package, CDR Editor (0}, will execute in batch

mode under VM. It will read the CDR (output) file (on tape or disk)

and generate a listing of the online system’'s journal. The listing will
show that the demonstration system functions are equivalent to those in
the current New York TRACON system.

The offline package, CDR Conversion (0), will execute in batch mode under
VM. It will read the CDR (input) file and convert the CDR messages from
ULTRA format to PASCAL format. All fields in messages processed by the
demonstration system will be converted. Time will be converted from
171024ths of a second to 171000 of a second (milliseconds).
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The online application packages and their primary work units are:

DEDS Access (C)
Retrack (C)

CDR Extraction (C)
Interfacility (1)
Keyboard (1)

Target Acquisition (P)
Tracking (P)

Display (P}

#
t

Software messages

CDR records

CDR records

Flights

Controller commands

TRACON airspace

TRACON airspace

Controller sector (a set of
tracks and targets within

a sensor)

n
1

LT L T | B 1}
Hotonou

Deleted.

The DEDS Access package provides —- through commercial off-the-shelf and
developed software =-—- +the 1link level I/0 support between the Display
Outputs application and the DEDS. Because controller commands (keyboard
inputs) will be input from Retrack only, DEDS Access will support outputs
only. DEDS Access will use MVS services to provide channel- and

interrupt-level 1I/0 support. It will retain data about the DACU and the
display generator protocol.

Retrack will read the CDR tape containing the recorded transactions from a
previous execution of the full ARTS system (not our demonstration systenm).
Retrack will read target, controller command and flight records into its
internal buffers and pass the target records to the Target Acquisition
package, the commands to Keyboard, and the flight data to Interfacility.
Retrack will not pass work that has already been identified on the CDR
tape as in error. Retrack will send second-order messages, modifications
to existing flights and tracks, to Interfacility and Kevboard. If the
messages are out of sequence they will be recorded as errors on the CDR
output by Keyboard or Interfacility. (Retrack will not interface directly
with the CTS as in the current New York TRACON system.)

CDR Extraction will receive software messages from the other online
packages. transform them to CDR records and write the records to the CDR
(output) file using a standard MVS access method.

Interfacility will receive flight data from Retrack. It will check for
applications errors (such as out of sequence second-order messages) and
send software messages containing track-related fields to Tracking,.
Tracking will ensure the coherency of the values sent in the message (with
respect to the current data retained within Tracking) and either commit

the data and return a success indicator or not commit the data and return
an error indicator.

Keyboard will receive flight data from Retrack. It will check for
applications erxrors (such as out of sequence second-order messages) and
send software messages containing track-related fields to Tracking.
Tracking will ensure the coherency of the values sent in the message (with
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respect to the current data retained within Tracking) and either commit
the data and return a success indicator or not commit the data and return
an error indicator.

Target Acquisition will determine the sector boundaries and sort the

target data by sensor--sector, sending the data (sector data and target
data) to Tracking.

Tracking will perform automatic acquisition, discrete correlation,
standard correlation, smoothing and prediction, track termination. and

inter-sensor 1linking. Tracking will receive its inputs from PSRAP,
Keyboard and Interfacility. It will create a sequence of software
messages containing the application work station and data for each
eligible (for display) work station. Tracking will maintain the

sensor-sector data base, the target data base, the tracking data base
(CTS) Beacon Only Table (BOT), the Radar 0Only Table (ROT) and the Report
Address Table (RAT) -- that defines the mapping of CTS entries to Target
entries and vice versa -- within 1its package.

Display will output to the DEDS full data blocks for associated tracks,
limited data blocks for unassociated tracks, partial data blocks, tabular
lists and some system data, such as time. It will control the automatic
offsetting of data blocks if they overlap on the display. Display will
receive a sequence of messages from Tracking for each work station
eligible for display updating. Timing Control will send the system time
to Display. Display will access non-tracking data from the Common
Updateable Data package. Display will maintain internally the data that
describes the model for all outputs at each level of protocol =-- the data
necessary to convert internal information to a display topology and write
it to a DEDS monitor. Deleted.
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The Decomposition of Parts

Level-2 packages will decompose from Level-1 packages.

The relationship between a Level-| package and its Level-2 packages can be
one-to~one or one-to-many.

Level-2 packages will provide type management for the data refined or
decomposed from the Level-1 retained data: for example, a Level-2 Tracking
package would control the access to RAT.

Level-2 application packages will work on: integral units of system
application work.
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Iv.

Tasks and Concurrency

A subtask will execute independent of and concurrent with other subtasks.

All Level-1 application packages will map one-to-one onto a subtask.

Deleted.

Level-2 application packages will execute sequentially within a subtask.

" Message Control will ensure that all subtasks are synchronized -- via the

Send and Receive primitives.

The synchronization of a lLevel-1 package (a subtask) with other Level-l
packages will be centralized in a single Level-2 package, if the mapping

of a Level~l to -2 package is one-to-many -- or in a single procedure, if
the mapping is one-to-one. The single procedure or package is called a
gateway. (See Section VII for the mapping to Pascal programs.)

A subtask will, if possible, request all the data that it does not oun

(encapsulated by a D package) prior to executing its sequence of
algorithnms.

Subtasks need not queue work (work queuing will be provided by RTX -- see
below) unless it 1is required by the Level-1 package., such as Common
Updateable Data queuing requests to update the same data.
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The model of a gateway follous:
Gateway:

Pascal Entry
Receive signal to start or stop or to process work
case PROCESSING_STATE is
when START =>

Set data space for initialization

Send to Initialization/Termination in response
when WQRK =>

Send to Timing control to start timing

Send (wait) to acquire external resources

Call sequential programs to perform work

Send to Timing control to complete timing

Send work to next subtask
when STCP 3>

Set data space for termination

Send to Initialization/Termination in response
end case
Pascal Exit
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V. Communications Between Subtasks

Sends:

Monitor (M) packages may communicate and converse with any subtask.
Control (C) subtasks may communicate and converse with any subtask.
Bata (D) subtasks may communicate and converse with any subtask.

Pipeline (P) subtasks may converse with Interactive (I) subtasks (P <====>
I,

Pipeline subtasks may not converse with other Pipeline subtasks (P <==/==>
P); they may direct work only to the "next P" subtask in the pipeline.

Interactive subtasks may not communicate with each other (I ==/== I).
Only Control (C) subtasks may perform requests for I/0.

All subtasks will communicate through the same means, using Send and
Receive commands via Message Control.

There will be 6 categories of Sends:
1) Sends that start a process and do not converse

2) Sends that start a conversation (they start a process and wait for
a response)

3) Sends that end a conversation by responding to a waiting subtask;
and

4) Sends that schedule an event (to initiate a process) at a delta
time from the present

5) Sends that schedule a cyclic event

6) Sends that schedule an event (to initiate a process) at an
absolute time in the future

A Send to a Data package represents a request for data
Send will pass data contained in a communication packet.

The communication packet will consist of a header followed by the user
record.
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The header portion of the record will contain the sender, receiver and
record identifier (command).

The command will imply the specification of the user record and the order
of the values that follow.

The user record may be a buffer.

A buffer is a one-dimensional array containing no meta-data, no data about
the data in the array: for example, a buffer may contain a sequence of
target reworts. (A reminder: arrays are fixed-length.)

A record passed in a Send 1is transient; permanent records reside in a
primary or secondary storage data base (see "Data Base and Data Coherency"”
below).

& user record may contain a sequence of records.
All types in a sequence must be of equal length.

Transient records can not be recursive; the type field can not be followed
by a type field.

Examples of illegal transient records:
Illegal:

1. A sequence of one record
<LDB> <LDB> <field_a> <field_b> ... recursion

2. A sequence of two records
<TAB> <field_a> <field_b>
<TAB> <field_a> <field_b> <field_c> variable length

3. A sequence of one record
Kfield_a> value-only --
no type nane

Conversational Sends (categories 2 and 3) will be modelled as either a

(1) procedure call -- the passed values will be processed by the
receiving package and a value indicating the success of the operation
will be stored by the "return" Send: or as a

(2) function =-- the type defines a set of values that will be
returned by the "return" Send; (Example: a sending package requests a
D package to return a named record; the type field is the name of the
transaction -- e.g., read, and the name of the variable, the
remaining fields in +the record specify +the sequence or implied
hierarchy of values to be returned by the D package).
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Receives:

When a Package is invoked, it issues a Recelve to obtain its communication
packet. The communication packet may contain

oo a Send from Initialization and Termination to startup or shutdown

oo a Send from another package of buffer data or records.

Reliability:

Message Control will type check the Send command and the
Each package will type check records; buffers need not be type checked.
No link-level protocol will be implemented to ensure that

packages receive sent data -- the demonstration systen
minimal realtime recovexy.

receiving
is providing
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The Send and Receive commands:

| Legend: |
l <> defines a component |
] () means it is optional {
] | is an "or" symbol |
| ::= means is replaced by |

<Send> <Category> <From_task> <To_task> <CMD> <Record_address>
<Record_length> <Timed attribute>

<Timed attribute> - non-zero if category is %,5,6

<Receive> <Address of communication packet>
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VI.

Data Base and Data Coherency

. The data base comprises sets of records.
. Data sets can be in primary or secondary storage.
. There will be 5 categories of data:

read-only data such as system and site parameters: these data will b-
directly accessible by each package

retained data encapsulated by a P, C, I, or M package that provides
synchronous data base services within the subtask (the Level-t1
package state datal), or within the Level-2 package

local variables, required by the various Level-2 package procedures

records on secondary storage devices

. Each data set, except local variables, requires a header to identify the
data set.
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VII. Executing the Online System under MVS and RTX with Pascal
Building the System:

The system is built and initialized for execution under RTX using tables created
prior to execution, Job Control language (JCL), which is evaluated at execution
time, and instructions to RTX entered as part of the SYSIN data.

The following datasets must be created pre-initialization:
° All load modules that comprise the TRACON application.
. Mappings and tables to be used by RTX in system initialization:
The Master Communications Vector Table (MCVT) 1is a COPY source member
maintained by RTX. The MCVT is used to define Subsystem Communications

Vector Tables and Initialization List Tables and 1s used in the assembly
of application programs.

The Subsystems Communication Vector Table (SCVT) isva COPY source member

composed of macros and assembly language statements. The SCVTs are used
to define Initialization List Tables (ILTs).

Initialization List Tables (ILTs) contain information required to
configure the execution. They contain the names of all load modules, work
quéue definitions, locks to be initialized, buffer pool definitions. and
work server definitions.

. Job Control Language is used to specify the RTX version and to specify the
data set names containing the MCVT., SCVTs, ILTs and load modules to the
MVS batch initiation system.

. SYSIN input control commands are part of the input stream to the RTX job
and select options to be used during a particular execution.

Monitor Packages:
. A copy of Message Control will be linked to each application load module.
. Timing Execution Control will be implemented in the bridge of each task.
(Each task contains a bridge that is the entry point for that task. The
Pascal Gateway is a reentrant procedure that is invoked from the bridge.)
. A copy of Timing services will be linked to each application load module.

. Initialization and Termination will run as a subtask.

Load Modules:
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. Each subtask will be an independent load module.

. The entry point for each load module is contained in a bridge for the load
module. '

. The bridge contains data used by Timing Execution Control.

. The bridge passes a pointer to the task's state data to the gateway.

. The bridge is written in Assembly language and is not reentrant.

. The Gateway is a reentrant Pascal routine.

. RTX will be in an independent MVS address space.

. Each load module will have only a single entry point.

. A copy of the read-only data will be linked to each load module.

. A copy of the Pascal run-~time modules will be linked to each load module.

Subtask Communications:

. Subtasks will communicate asynchronously. (In the case of conversational

Sends, communications will take place through a combination of synchronous
and asynchronous RTX services.)

. Subtasks will communicate (u) and converse (v) in the following manner,
with respect to enter and exiting load modules:

(u) (v)

(v) === [=mmm

(v) <===|-===

(ud (v)
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. The Send implementation uses the following RTX services:

(X GKENTER, GKEXIT standard entry and exit linkage

LX) GKQWORK - queues a unit of RTX work on an RTX server
.o GKBLOCK - find an RTX control block
X GKGBUF - request a buffer from RT*
ve GKLBUF - locate an RTX buffer
LE GKTIMREF - convext time from one reference to another
.o GKTWORK - queues a unit of RTX work on a timed basis
.o GKTIME - returns the current time in milliseconds or hours
LR GKFLTAB - address of flight/mode table
. Category 2 Sends queue a unit of RTX work on an RTX server and wait for
completion of the work. This is a synchronous work request. Information

to satisfy the work request will be placed by the invoked task into a work
server buffer acquired by the requesting task at initialization.

. Category 3 Send will respond to a category 2 send by moving the requested
information into the requestor's buffer. RTX will inform the requesting
task that the work request is complete when the task containing the
Category 3 Send terminates. This is a synchronous work request.

. Categories 4, 5 and 6 queue work on a work server to execute at a
specified tine in the future.

. Receive will be used by an application package after a category Send to
locate and access the data placed in the Work Queue buffer by the
originator of the Send.

The Relationship of Ada Packages to Pascal Compilations:

. A Pascal load module comprises a single Main program and some number of
nested levels of procedures. The Main program controls and manages the
interface to other Pascal load modules and the interfaces within its load
module . In short, Pascal presumes a hierarchy of programs within a load
module. The demonstration architecture presumes that a load module
contains a network of Ada packages (or a single node), each comprising a
small set of procedures.

. Because a Level-1 Ada package (a load module) may decompose into one (the
single node case) or more Level-2 Ada packages. and Pascal/VS expects the
relationship of a load module to a Main program to be one-to-one, the
relationship of Level-2 Ada packages to Pascal programs may vary:
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Single node case:

If a Level-1 Ada package decomposes into only one Level-2 package, the
Gateway will be the Pascal Main program and its subordinate Pascal
procedures will be equivalent to the lLevel-2 Ada procedures.

Multiple node case:

If a Level-l Ada package decomposes into more than one Level-2 package,
the Gateway will be the Pascal Main program =-- as in the single node --
and 1ts immediately (the first level of nesting) subordinate Pascal
procedures will be equivalent to the Level-2 Ada packages. The procedures
nested under the first level procedures, then. will be equivalent to the
Level-2 Ada procedures.

Primary Storage Management:

Secondary

Primary storage (an RTX buffer) will be allocated to each task during the
first execution of the task (at initialization time).

Each time the task is subsequently entered. the bridge for the task will
obtain the pointer to the buffer and pass it to the gateway for the task.

The data that exists across executions of the task is State data.

Variables created by any procedure within a package will be allocated when
the procedure is invoked and released when the procedure exits.

As part of the Send processing,a task will acquire a work queue buffer to
be used by Send and Receive.

All primary storage will be deallocated at task termination.
Storage Management:

A CDR input file, in IBM external and internal format, will be resident on
DASD at the start of the online run.

A CDR output file, in IBM external and internal format, will be resident
on DASD at the end of the online run, and it will be accessible to the CDR
Editor, running under TSO.

A LOGREC file will be available at the end of the online run.

An RTX log file will be available at the end of the online run.

There will be no system parameters or variables maintained in secondary
storage.
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Recording

There will be no recovery files maintained in secondary storage.
System States and Recovery:

There will be no realtime recovery.

There will be five mechanisms for recording information about the state of
the system: :

e the processor and MVS will record equipment errors on the LOGREC file
e the applications will record data for CDR

ve the applications can lcog an error with RTX and continue

e the applications can log an error with RTX and ABEND

ve the applications can log an error to a SYSOUT file (this may be
available only in debug mode)

An ABEND may cause the demonstration to terminate.

Device Access Methods:

Applications will interface with the disk and tape devices through
standard Pascal/VS services.

Input/Output facilities in Pascal/VS will use the following 0S access
methods: Queued Sequential Access Method (QSAM) for sequential data sets
and Basic Direct Access Method (BDAM) for random record access. An
interface to the Graphics Access Method (GAM) will be supplied by
assembler programs residing in the DEDS (Data Entry and Display Subsystem)
package.

A data definition entry (//DD in JCL) will be included as part of SYSIN
for the RTX job for the CDR input and CDR output files. Both files will
be sequential data sets of fixed length records.

The Retrack gateway program will declare a file variable that will
associate the Pascal/VS internal name with the external data control block
(DCB).

Retrack initialization will open the CDR input file using Pascals/VS RESET
statement. A RESET statement explicitly opens a file for input.

Retrack will use Pascal/VS GET statements to read one record at a tine

from the CDR input file. Whenever an end of file condition is detected,
Retrack will notify the Initialization/Termination package using a Send.
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. When Retrack is entered at termination, it will explicitly close the file
by using a Pascal/VS CLOSE statement.

. The CDR Extractor gateway program will declare a file variable that will
associate the Pascal’/VS internal name with the external data control block
(DCB).

. CDR Extractor Initialization will open the CDR output file using a
Pascal/VS REWRITE statement. A REWRITE statement explicitly opens a file
for output.

. The CDR Extractor will use Pascal/VS PUT statements to write one record at

a time to the CDR output file.

. When the CDR Extractor is entered at termination, it will explicitly close
the file by using a Pascals/VS CLOSE statement.

Software Clock Maintenance:

In the current New York TRACON system, the oscillator speed updates the real time
clock at intervals of 1/1024ths of a second. This is updated independent of any
monitor or software within the systen.

In the recoded system, we will use a software clock that is updated every 100
milliseconds. Since a sector mark on an antenna is crossed every 125 milliseconds,
our analysis indicates that this is adequate for this demonstration.

The software implications of this are that each time Retrack executes, it will send
all CDR input records to the proper tasks that have an earlier time stamp than the

current time plus 100 milliseconds. It will then schedule itself for execution in
100 milliseconds.

A further consequence is that CDR records recorded during the demonstration run will
be time stamped with the software clock time. That is, data recorded for a single
antenna sweep will contain 32 different time stamps. The time stamp will differ
from records recorded during a CDR rumn on the New York TRACON system.
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A.0 New York TRACON A5.04 Data Dicticnary

The Data Element Uictionary (DED) contains all the global data element names and
descriptions. The main purpose of this DED is to define the usage of global
elemants and provide for configuration management control of these elements. This

nhtrel of the data elements, along with their conventions. data typing, data base
rgrenid, and description, enhances communication of informaticen throughout the

The Data Element Dictionary may map multiple new names to a data element name in the
existing HY TRACON systen. This occurs when the UNIVAC 20-bit word is subdivided
inte halfword and kit variables. The new names comprise the old name with- an
integer appended; this integer indicates the different variables in the wcrd.

The DED is maintaired using the PC program dBASE III Plus. the structure of each
record 1s as follows:

. COMPANY - the company responsible for coding the data element (D - DTC, 1
- IBM, P - PJA)

“ DATANAME - data element name (for the existing NY TRACON system)
e data base ~ data base name (for the existing NY TRACON system)

o PAGENUMBER - page number in NY TRACON Coding Specs (for the data base)
that describes the data element :

) Pl - procedurs name that references the data element
There are up to 10 procedure names; if more than 10 procedures set or use
the field, additional lines (with DATANAME, data base, PAGENUMBR., TYPE,

VARNAME, DBKAME, NEWPGNUM, and DESCRIPTION duplicated) are used

° S1 - indicator specifying whether the procedure sets and/or uses the data
element

There is one S indicator for each valid procedure name
Valid settings of the S field are:

oo 0 - Not available

(X} 1 - set by referencing procedure

ve 2_- used by referencing procedure

oo 3 - both set and used by referencing procedure
. TYPE - data element type code
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Valid settings of the type field are:

.o S - character string
oo C - character

oo L - boolean

L) i - integer (short)

oo I - integer (long)

oo r - real (short)

. R - real (long)

oo B - bit

oo A - array (table)

oo P ~ pointer (address)

oo E - enumerated type
VARNAME - new data element name

DBNAME - new data base name; currently used to describe the task that will
own the data element

Valid settings of the data base name are:

oo NA - Not recoded

L ? - Don't know original data base, don't know new data base. et
oo PSRAP - PSRAP

LR TRACK - Tracking

X KBD - Keyboard

LA DISP -~ Display

LR IFY - Interfacility

L SPARM - Global System and Site Parameters

oo SYSTEM - Global Parameters that are not System nor Site Parameters
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LX) CDR - Continuous Data Recording
oo RETRACK - RETRACK

.o MSAW - MSAW

L CA - Conflict Alert

.o blank — haven't worked on yet

- NEWFGNUM - page number in new data base document describing the data
element
. DESCRIPT - data element description

The data elements are presented sorted by data base on the pages that follow.
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DATANANE DESCRIPT

BOTIT
BT1TE
80TIN1O
BT
BOTITI2
BOTITIS
BOTIT2
BOTIT
BOTITA
BOTITS
BOTITE
8orII7
BOTITR
BOTITS
ABEATI
ABEAT]
ABEAT]
ABEAT2
ABEAT)
ABEAT4
ABEATS
ACTYPT
ACTYPT2
ALTH
ALT1
ALT2
ALT3L
ALT32
T4
ALTSE
ALTS2
ALTS
AT7
ALT8
LT
AS0CT1
450CT1
ASOCTH

Beacon initiafion table

Beacon unused report azisuth (30710 words)

Beacon unused reporl beacon code (BOTIQ words)

Beacon unused report Vo 277227277772 (80110 words)

Beacon unused report altitude (BOTIQ words)

Beacon unused report range (BOTIQ words)

Beacon unused repert y coordinate (BOTIQ words)

Beacon unused report x coordinate (BOT10 words)

Beacon unused report velocity along v coordinate (8071¢)
Beacon unused report velocity along x coordinate (BOTIO words)
Beacon unused report sliding window (8071Q words)

Beacen urused report firmess value (BOTIQ) words)

Beacon unused report time of last correlation (BOVIQ words)
last correlation flag

Last correlation flag

Last correlation flag

Initial correlation process flag

Assigned beacon code

tero

Defines status of beacon code

Aircraft type

Reported altitude

Reported altitude

Console typewriter printout request flag

Last scan altitude wissing & current scan altitude valid flag

A flag indicating that a track’s altitude is valid for the current scan
hssigned beacon code checked flag

Current scan altitude sissing

Track’s last scan altitude was greater than the violation altitude
Track's warn count

General terrain warning in effect flag

Approach warning in effect flag

HSAW inhibited flag

Track no. parent or deviation trial: track nuaber

Track no. of parent or deviation trial: track nuaber

Track no. parent or deviation trial: track nuaber

TBM - KX-0004
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39
i
it
2
43
H
45
46
LY}
48
49
50
51
52
53
S
bH
56
57
58
59
60
61
62
63
1]
65
66
67
68
69
70
n
7
3
n
5
76
n”
8

AS0CT?2
ASOCT3
ASOCT4
ASOCTS
ASOCT6
ASOCT7
ASUCT8
ASOCT9
CATB
CATB
CATB
CATBI
CATCIL
Carcti
CATCI2
CATCI2
CATC2Y
€ATC21
CATC22
CATC3I
CATCY2
CATC41
CATCA2
CFLBT1
CFLET1
CFLGTY
CFLETI
CFLGTIO0
CFLETH
CFLETI2
CFLGTEY
CFLETI4
CFLETIS
CFLGTLS
CFLET2
CFLGI3
CFLGT4
CFLETS
CFLGT
CFLET?

Track no. parent or deviation trial: deviation trial track indicator

Frack no. parent or deviation trial: SPI indicator (sqawking ID)

Track no. parent or deviation trial: emergency/radio failure indicater

Track no. parent or deviation trial: firaness valve

frack no. parent or deviation trial: interfacility handoff indicator, no handoffs?

Track no. parent or deviation trial: straightline track class code

Track no. parent or deviation trial: flag to inhibit deviation trial tracks turn correl processing
Track no. pareat or devialion trial: track predict indicator

CURRENT POSITIONAL AND SINGLE SYHBOL DATA IN B NORD FORHAT

Current positional and single sysbol data in B-word foraat

Current positional and single syabo! data in 8-word format

¥ v positional data in b word format in old sys

For limited data blocks: four digits of reported beacon code or pad characters

For linited data blocks: four digits of reported beacon code or pad characters

For full data blocks: Four M.S. characters of the ACID or pad characters or spaces, for all in pascl
For full data blocks: Four N.S. characters of the ACID or pad characters or spaces, all in pasral
For linited data blocks: contains “18° or pad characters

For linited data blocks: contains "ID" or pad characters

For full data blocks: The three L.S. ACID characters, ALL IN CATC21 IN NEW SYS

For limited data blocks: three altitude characters, “CST°, "RDR®, or 3 spaces

for full data blocks: handoff receiver position symbol, *3°, second 1.5. digit of rep. beac. code
For linited data blocks: two speed characters or pad characters

For full data blocks: second L.S. character of aircraft type

Radar subsystes with which the track is currently associated

Radar subsystem with which the track is currently associated

Radar subsystes with which the track is currently associated

Radar subsystes with which the track is currently associated

Consecutive tises coasted counter

Arrival/departure status indicator

Consecutive successful scans of code satch counter (for store/coast track with discrete ABC)
Second pass flag ;
Flight plan received flag

Auto acquisition disallowed flag
outside of mar range of radar flag
Current CIS thread disposition flag

No. of non-space characters in ACID
Disposition of this files FP indicator
Auto-acquisition inhibit flag

fHleavy jet flag

Mode © status during track initiation flag

1
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79 Cfi51a  applicable code detection display flag

80 CFLGI?  Radar flight plan, 27 RDR_ORLY_TRAK??

81 CISIT  cts table , tontains track information for each track in the system and is ithe key tab in the systes
82 CISSI1  three character scratch pad data for track

83 CISS1L  Three characier scratch pad data for track

84 CISS12  Misc: shared counter or line identifier for track or blinking display counter
85 CTSSTS  Ishibit reset indicator flag

86 CISSTA  Flashing report beacon code flag

87 CISSTS  Track displaying a blinking RDR flag

88 (13876 Interfacility handoff action flag

89 CISST7  Track auto-acquired previously flag

90 CISST8  Assigned altitude flag

91 CISTI  For associated track controlling position, position number
92 CISTL  For associated track: track controlling position, position nuaber
93 CIST!  For associated track: track controlling position, position nuaber

94 CISTI  For associated track: track controlling position, position nuaber
95 CISTY  For associated track: track controlling position, position nusber
9 CIST2  For associated track: handoff status

97 CIST3  For associated track: type & status of track file (UT)

98 CISI3  Fol
99 CIST4  Fo
100 CIST4  Fo
100 CISIS  Fo
102 CTSIS  For associated track: type & status of track file {IP)
103 CISTé  Fo
tod CIST7  fo
105 CTST8  Fo
106 CIST9  For associated track: test & set flag For this track file

107 DALTY  Altitude velocity

108 DALT2  Altitude acceleration

109 FILTI  Associate track designator as full data block (displays 1 - 30)
110 FILT2  Associate track designator as Full data block (displays 31 - 60)
111 LECTI  Unassociated tabular tracks: T1 received flag

112 LGCTL  Unassociated tabular list track: TI received flag
113 L6CT1  Unassociated tabular tracks: TI received flag

114 LBCTI0  Unassociated tabular tracks: active track in old status flag

associated track: type & status of track file (ur)

=

associated track: type & status of track file (A)

2

associated track: type & status of track file ()

=

associated track: type & status of track file (TP)

g

associated track: radar subsystem with which the track is associated

=

associated track: enroute tise field

=

associated track: enroute status

=4

115 LGCTI0 Unassociated tabular tracks: active track in old status flag
116 LECTID  Unassociated tabular tracks: active track in old status flag
117 LECT1l  Unassociated tabular tracks: output display status indicator
118 LGET!1  Unassociated tabular tracks: output display status indicator
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I1GCTY
Lotz
L1612
LGCTI2
LGCTI3
L6CT13
L6en3
LGCTH4
L6CTI4
LGCT14
LGET1S
LGCTIS
L6CHS
L6CT16
LSCTI6
LGCTi6
L6CT17
LGCT17
L6C117
L6CTI8
L6CTI8
LGCTI8
LBCT19
LGET19
L6CT19
L6CT2

L6612

L6CT2

L6CT20
LGCT20
L6CT20
L6CT3

L6CT3

LECTS

L6CT4

LGCTA

L6CT4

L6CTS

L6CTS

L6CTS

Unassociated tabular tracks: output display status indicator
Unassociated tabular tracks: PAUS PHDB/PLDB reference request [lag
Unassociated tabular tracks: PAUS PFDB/PLDB reference request flag
Unassociated tabular tracks: PAUS PEDB/PLDB reference request flag
Active tracks: length of time aircraft type is displayed counter
Active tracks: lenght of time aircraft type is displayed counter
Active tracks: length of time aircraft type is displayed counter
Active tracks: aircraft type display inhibited flag

Active tracks: aircraft type display inhibited flag

Active tracks: aircraft type display inhibited flag

Active tracks: eligible to have blinking IF dispiayed flag

Active tracks: eligible to have blinking IF displayed flag

Active tracks: eligible to have blinking If displayed flag

Active tracks: forced control change flag

Active tracks: forced control change flag

Active tracks: forced control change flag

Suspend active status flag

Suspend active status flag

Suspend active status flag

Active tracks: speed

Active tracks: speed

Active tracks: speed

Active tracks: tabular coast countdown

Active tracks: tabular coast countdown

Active tracks: tabular coast countdoun

Unassociated tabular tracks: DUP ID check by HAT flag

Unassociated tabular tracks: DUP ID check by MAT flag
Unassociated tabular tracks: DUP 1D check by MAT flag

Flight plans: flight plan ETA/PTD

Flight plans: flight plan ETA/PTD

Flight plans: flight plan ETA/PTD

Unassociated tabular tracks: special sysbology for tabular suspend track flag
Unassociated tabular tracks: special syabology for tabular suspend track flag
Unassociated tabular tracks: special syabology for tabular suspend track flag
Unassociated tabular tracks: track position changed flag
Unassociated tabular tracks: track position changed flag
Unassociated tabular tracks: track position changed flag
Unassociated tabular tracks: isplied track drop inhibited flag
Unassociated tabular tracks: implied track drop inhibited flag
Unassociated tabular tracks: implied track drop inhibited flag
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159
160
161
162
163
164
165
166
167
168
169
176
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
150
131
192
193
194
195
196
197
198

t6CT6
L6618
L6076
LeCI7
L&CI7
LGCI7
L6Ci8
LGCTS8
L6C18
LGCT?
L6CT9
L6et9
LHKIT)
LNKIT2
LNKIT3
LNKITA
LNK1TS
LNKATS
LNK1T7
LNKET8
Lhk211
LRK2T2
LRK2T3
LKK2T4
LNK2T5
LHK216
LNK217
LNK218
LNET)
LNKT2
LRETY
LNKT4
LHKTS
LNKT6
PALTL
PALT2
PALTS
PALT4
PREIT)
POBET2

Unassociated tabular tracks: TEDC correlation inhibited flag
Unassociated tabular tracks: TEDC correlation inhibited flag
tnassociated tabules tracks: TEDC correlation inhibited flag
Unassocjated tabular tracks: TEDC correlstion flag

Unassoc iated tabular tracks: TEDC correlation flag

Unassoc iated tabular tracks: TEDC corvelation flag
tinassociated tabular tracks: ACED change flag

Unassociated tabular tracks: ACID change flag

Unassoriated tabular tracks: ACID change flag

Unassaciated tabular tracks: TROUT process this scan flag
Unassociated tabular tracks: TROUT process this scan flag
Unassociated tabular tracks: TROUT process this scan flag
Track nuaber of link in sensor 1

Time to aonitor link in sensor 1 flag

pseudo link in sensor | flag

Na link exists in sensor | flag

Track nusber of link in sensor 2

Tise to sonitor link in sensor 2 flag

Pseudo link exists in sensor 2 flag

No link exists in sensor 2 flag

Track nusber of link in sensor 3

Tise to sonitor link in sensor 3 flag

Pseudo link in sensor 3 flag

No liak exists in sensor 3 flag

Track nuaber of link in sensor 4

Tise to monitor link in sensor 4 flag

Pseudo link in sensor 4 flag

Flag indicating no liak exists in sensor 4

Seasor | link fail count

Seasor 2 link fail count

Sensor 3 link fail count

Sensor 4 link fail count

DBH address of data for tabular tracks

Tabular data repacked since last output to D8N flag
Predicted altitude

Altitude tracking firaness value

Altitude history sliding window

Valid altitude flag

For associated tracks: least significant digit of flashing RBC
For associated tracks: three altitude characters

TR KK (O
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POB2T3
PDOB212
RBEAT)
RBEATL
RBEAT!
RBLAT2
RBEAY?
RBEAT2
RBEATS
RBEATS
RBEATS
RBEATS
RBEALS
RBEAT4
RBEAT4
RBEAT4
RBEATS
RBEATS
RBEATS
RBEATG
RBEATS
RBEATS
RECRTIO
RECRFI0
RECRT1O
RECRTIA
RECRT1A
RECRTIA
RECRTIB
RECRTIB
RECRIIC
RECRT2
RECRT2
RECRT2
RECRT3
RECRT3
RECRTI
RECRT4
RECRT4
RECRT4

For associated tracks: suspended track controller sysbol

For unassociated tracks: pad characters

Atitude of latest report with shich this track correlated
Altitude of latest report with which this track correlated
Altitude of latest report with which this track correlated
Atitude validity code

Altitude validity code

Altitude validity code

Altitude this scan flag

Altitude this scan flag

Altitude this scan flag

Altitude this scan flag

Altitude this scan flag

Reported beacon code for this scan for this track

Reported beacon code for this scan for this track

Reported beacon code for this scan for this track

Reported beacon code validity for this scan for this track
Reported beacon code validity code for this scan for this track
Reported beacon code validity code for this scan for this track
Reported beacon cade this scan flag

Reported beacon code this scan flag

Repor ted beacon code this scan flag

Track file just initiated into system flag

Track file just initiated into systea flag

Track file just initiated into systea flag

Controller nusber (Prime, handoff receiver, foraer), split into 2 variables.
Controller nuaber (Prime, handoff receiver, foraer},split into 2 variables.

Controtler nusber (Prime, handoff receiver, foraer), split into 2 variables.

split one 2 valued parameter into 2 separate variables
prine controller nuaber based on flight plan data if no cfg keyboard entry had been sade
Index te TCIDT table

Counter for nuaber of successive successful correlations for this track

counter for nusber of successive successful correlations for this track

Mot needed since the sase counter may be used for parent trial and initial track correlation counts
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249
250
251
252
253
254
285
256
257
258
25
260
261
262
263
264
265
266
267
268
269
270
271
272
273
2N
275
276
277
278

RECRTS
RECRIS
RECRTS
RFCRTS
RECRTS
RECRT6
RECRT7
RECRT?
RECRT?
RECRTS
RECRIS
RECRT8
RECRIY
RECRIY
RECRT?
RECRIIC
RGAZT]
REAZT1
RGAZT2
RGAZT2
SALTY
SALTI
SALT2
SALT2
SALT3
SALT3
SALT4
SALT4
sLIpn
SLIDI2
SLEDYY
SLIDIY
SLIDT4
SLIBTS
SLIDTS
SLIDT7
SLIDIB
SLIBIS
TABIT
TaB311

Auto-acquisition allowed in 4 sector hold area flag

Select sode € altitude in FD3 inhikited flag

Speed changed flag
speed change flag
speed changed flag
altitude changed flag
Altitude changed flag
altitude changed flag

ARTS track flag

Predicted track: range

Predicted track: azimuth
saoothed alt

Ssoothed altitude

Aural alare selected flag

Flashing LA/CA indicator
Display inhibited flag

Leader direciion change request flag
Requested leader direction
LTS thread change request flag

No. of consecutive beacon reports correlated to a radar only track
Delayed auto-terainate flag

Delete from sector thread flag

Live/training flag (live_sode = true)

Beacon target correlation flag

Radar target correlation flag

For tabular tracks: three N.S. ACID characters

For suspend tracks: three characters of altitude
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279
2%0
28}
282
283
284
285
286
287
288
289
290
pali
292
293
290
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
in
312
i
3
315
316
MY
38

T1AB3I2
TABSIES
TABAT2
THRET1
THRETY
THRET?
TINETE
TIHET2
TIHETI
THPTY
TRPT2
TNPT3
TNPT4
111
TRTI0
TNi2
TNT3
N4
INTS
TNT6
N17
INI8
TNT9
XCORT
Xypori
XYpo12
XYDOT3
XYDOT4
XYDOT4l
XYDoTS
YCORT
YCORT
ECIDY
TCIBT
RTCQ
SECTOLG
SIHSHTQ
sieaLe
SIPCSHO
SIPDERG

for tabular toast tracks: 777772277
for store tracks: beacon code
For store tracks: exit fix systol

Track nuaber of previous track file in thread

Track nusber of next track file in thread
Successful correlation tise

Successful correlation Sensor Track Number (STH)
Successful correlation: STN presence flag
Previous track nuaber (sector thread)

Next track nusber (sector thread)

Sector nuaber

No next track this sector thread flag

Index to TNY table

Prisary/secondary correlation processing for this scan flag
Suspend track is actively tracking flag

Report in the secondary bin on the scan flag

DN is to be displayed flag

Aircraft flight plan status

Sector thread change request flag

Correlation flag

Inhibit PUR correlation attespt flag

Count of nuaber of reports found in track’s bin
Predicted track: x coordinate

Active tracks: x component of velocity

Active tracks: Y cosponent of velocity

Flight plan or store tracks: index to APT table (exit)

Flight plan or store tracks: index to APT table {entry), alternate primary controller

Tracking table coast time of auto tab coast track

Predicted track: y coordinate

real time clock value
Psrap sector mark 0 saxisus deita wait tise

128
sinisus sector sarks for psrap to be declared in synch; 3
1
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359
360
361
382
363
364
363
366
367
368
369
370
n
2
373
n
375
376
in
378
379
380
381
382
383
384
383
388
387
388
389
390
391
392
393
3%
393
396
397
398

ROTIT
ROTIHL
ROTIT2
ROTITY
ROTIT4
ROTITS
ROTIT6
RATIT?
ROTIT8
ROTITY
DCONT
XTRAYY
ADBOT
ADBRITE
ADFIRST
ADNSECT
ADRAT
ADROT
ADRPT
ADRPT
ADSUNT
ADTINT
ADTSATLL
ADTTST
ADTYNG
ADUNCONT
ADUNUSET
AFXAD
AFXP
ALRMTSF
ALSENS
ALTINP)
ALTINP2
AOSPACK
AZIRGE
AT2R62
AL3RGY
AIMBINSI
AIMBINS2
BART

Radar only track table (5 ¢ ROTiQ)

Radar Only Table (ROT) : aziauth

Radar only Table (ROT): range

Radar Only Table (ROT): y coordinate

Radar Only Table {ROT): x coordinate

Radar Only Table (ROT) : y coordinate component of velocity
Radar Only fable {ROT}: x coordinate component of velocity
Radar Only Table (ROT): sliding window

Radar Only Report (ROT): Firsness value

Radar Only Table (ROT): time of last correlation

Table containing display paraseter data

Linking execute remote table: TRAYiT -) A register

Address of Beacon Only Track Table

BRITEIT & BRITE2T table address

FIRST Table address (NSENSQ words)

NSECIT Table address (NSENSQ(SP) words)

RAT Table Address (NSENSQ words)

ROTiT Table address (NSENSQ words)

TRSIT table address (NSENSO words)

Address of the SASTiT table

Address of the STIMEiT table

Lockout flag for Common Subroutine AT2L

Address of test target storage buffer {S words)

Address of UNCONT table (NSENSQ words)

Address of UNUSET word (1 word)

Address in AAFXP table for each subsystea (NSENSQ words})

Nusber of arrival fix areas inhibited for auto acquisition (NSENSQ words)
HALRM table use flag

A flag indicating which sensor ALTRKR should process

Altitude threshold for altitude correction; altitude correction factor
altitude in 100s of feet

Address of KPEB

First rangefazisuth values for auto-drop areas

Second range/azisuth values for auto-drop areas

Third range/azisuth values for auto-drop areas

Table of azisuths for radar only report geographic clutter areas (inner)
Table of outer azisuths for radar only report geographic clutter areas

The beacon and radar table (referenced twice: RAF, page 3.4.9-3; SDBI, page 55, data elem RBHSHT
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4
418
419
420
421
22
423
424
423
426
427
428
429
430
431
432
433
434
435
436
437
438

BOMSHTI
BUNSHT2
BUSHFT
BOIOVY
BRAFLG
BSECT
BSECTL
BSEGT
CAALARN
CASENS
CHSL719
CHSLALL
CHSLNEG
CNSLNEG]
CNSLNEG2
COAST)
COAST2
COAST3
COASTY
CRSENS
CRTCSAYE
CSAVBS
CSECT
CSECT}
CTBRAT
CTIpLL
CISOVI
DELXYDTY
DELXYDT2
DOVERT
DITBUF
BUPIDLK
DUPIDLY
BUPIDT
DUPIDY
DUPNEGI
bypp
EDSENS
ENDBOT
ENDRAT

Nusber of scan hits required to initiate a track in the CIS froa the beacor only tatl (HSLNSH words)

Nusber of scan misses allowed before purging a beacon vnly track from the (IS (HOENLY words)

The nusber of scans that defines the window length of hits & wisses froa EnIif
Flag indicating a BOT table overflow

BRAIS enable/disable flag

the tracking base sector (seci-1) table

The tracking base sector (SECT - 1)  (NSENSQ(SP) words)
Beacon segaents used for auto MSAW inhibit

Original tise of conflict alert alara

4 flag indicating which sensor CALT should process
Anount of core needed

tength of conflict table

Hegative value of CHSLALL

Length of BUPAIR table sinus one

Length of conflict table ainus 2

No. scans the following may coast: Unassociated Beacon
No. of scans an associated beacon track may coast

No. scans an unassociated radar track may coast

No. scans an associated radar track may coast

A flag indicating which sensor TCRSS should process
current real tise clock value

Save word for 85 {1 word)

current working sector table

Current working sector (S words)

Address of subroutines & tables BRATS uses

0n call execution flags ¢ TI code task ID (7 x 2 words)
CTS overflow flag

Haxisue Jegal delta coordinate: X

Haxinue legal defta of Y coordinate

Radar overflow sessage buffer, in use in new sys?
Buffer containing test target display data

DUPIDY table locked out flag

Table cleared for DUPIDC

Buffer containing duplicate IDs (DUPIDO(}1) words)
Duplicate 1D push/pull table

Length of DUPAIR table sinus one

Length of DUPAIR table (1 word}

A flag indicating which sensor TEDC should process
Address of end of BOTiT table (NSENSQ words), replaced w/pointer
hddress of end of RAT table

1BH-BK -
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(3]
440
441
42
3
444
15
446
Ww
448
[T}
450
451
452
453
454
455
456
457
458
459
460
461
462
483
464
465
466
467
468
469
470
471
i
473
[y
75
176
an
478

ERDROT
ENDRPI
ESPeP

Address of end of ROTil table no rot table usage
Address of end of Target Report Store table
Contains an ESPP used to schedule PSRAP as a periodic popup

EIGCAFLG Used to distinguish target generator status

X
FINDS
FIRMT
FIRST
FIRSTI
FIRSTI
FIRSI2
FREEZER
FREEIER
GALTIE
GHSY81
ENSYBS
TALIRY
142182
THSENS
InsLozt
INSLTI
INSLT2
IR3
KOFUKLK
LATENDT
LDDTABL
LSRITHP
LSRITHP
LSR2THP
LSR2THP
KALN
HALRK
BATTIN

A set of 26 execute resote instructions to perfora miscelanneous reqister loading and storing funct.

Subrouting FINDSLOTB locked out flag

fFirsness lable

first controlled track file table 1%4 ie 1 per sensor

First track file pointer

First CONTROLLED track file pointer

Huaber of controlled track files

Target generator system freeze flag: freeze flag; init flag

Target generator systea freeze flag: freeze flag; init flag
Inhibits or clears NSAW in approach areas whenf7, VI, or F7 VE respectively
Used by subroutine GNTRK to save Bl

Used by subroutine GNIRL to save 85

Table contains first inner range/azisuth values for airport areas
Table containing second inner range/aziauth values for airport areas
A flag specifying which sensor TINIT should process

2¢ length of pairwise ishibit table aminus 1

{length of pairwise inhibit table minus 1) ¢ 2

(length of pairwise inhibit table minus 2) % 2

Table containing third inner rangefaziauth values for airport areas
Contains ESDATA used by KOF

Set to lattice execution time

Contains addresses and instructions of system data for use by LDDT
Execute resote table for loading SI register

Execute resote table for loading S! register

Execute reaote table for loading S2 register

Erecute remote table for loading $2 register

Teaporary storage used by HALMOFF

HSAK alara table

Tining variable used by MAT

HSANALIO HSAW alert indicator

HSANEFZ
HSCORY
MSSENS
KI0PQK:
NIOPT
NIOPT

Alare EF word

Difference between actual & rounded altiseter correction in feet
A flag specifying which sensor MSAW must process '
Systen paraseter table: no, of I10Ps

Device nusber table

Device nuaber table

TBH-RK- 0004
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A"
480
431
182
413
484
485
486
437
488
487
490
491
492
493
494
495
496
497
498
499
508
301
582
503
504
508
506
507
508
509
510
Sl
512
S13
514
SIS
516
sy
518

TR - KK -OUOk4

NIOPT  Device nusber table

NHDBMOKI Parameter table: no. of NDBMs

NRDBMGK! Parameter table: no. of ROBNS !
NSENSOK] Paraseter table: no. of sensers E
HSENSUKL Paraseter table: no. of sensors

NSENSOK1 Parameter table: no. of sensors

NTRE  Comon subroutine lackout Flag: RIRK lackout flag

HUNDOKE  Paraseter table: no. of displays ;
HUMKOXT Paraseter table: no. of keyboards ;
NUNIQK} Parameter table: no. of tracks

NXTRAD  Index determining which copy of TRAD to run next

0A10R}  Tahle containing first outer rangefazisuth values for airport areas

0A2082 Table containing second outer rarge/azimuth values for atrport areas

OA30RI  Table containing third outer range/azisuth values for airport areas

ORTCSAVE original real tise clock reading

OSPACK  MPEB packet used by PDOP

OSPACK)

OSPACK2

03PACK3

PAUST  Table used by PAUS: current track being processed;no, tracks;no of exec this lattice;no. of processs

PRUFCT] Untracked target count

PBUFCT2 Display tuffer length

14 Untracked target display buffer

PRSENS A flag indicating which sensor TPRED sust process

PSSENS A flag indicating which sensor TPSEC sust process

PUSENS A flag indicating which sensor TPUR must process

RAADT  Resote aural alara display table

RATPIT  RAT pointer table (S word revelving table containing indexes to RAT for sectors n-2 through n-6

RATPIT] SEE RATPIT

RATPIT2 SEE RATPIT

RATXIT rat index table

RATXITL RAT index : next available slot in RAT (NSENSQ words)

RATXIT2 The next available address in RAT (NSENSQ words}

RATXITS Final address of RAT (NSENSQ words) ,
REMSHT1 Nusber of scan hits required to initiate a track in the CIS from the BART (NSEWSQ) £
RBHSHT2 Musber of scan misses allowed before 2 beacon and radar track is purged fros the C1S (NSENS)

RBSHFT  The no. scans that defines the window length of the hits & misses from beac & radar tabl

RNGBINS Radar only report geographic clutter areas range table: inner

RNGBINS2 Table of ranges for radar only report geographic clutter areas: outer range

RONSHTI  Nusber of scan hits required to initiate a track in the CTS from the radar only table (NSENSQ words)
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ROSHE Y
ROSHT2
ROTOVT
ROTSPED
RPCIRL
RPCIR2
RPCTR3
RICHASK]
S2TINE
SALARNS1
SALARMS2
SALTBCD)
SALTBCD2
SALTBCO3
SALTBCD4
SALTBCDS
SALTBCDS
SASTIT
SASTITI
SASTIT2
SBAOT
SBBAA
SBRFDY
SBBFO
SBBMA
SBBRA
SBBRP
SBDALHT
SBOFO
SBIC
SBIE
SBRENO
SBSENS
S8T0
SBTTND
SCALK
SCANLT
SCANOT]
SCANGT2
SCTRETL

Tracking table: no. scans that defines the window leagth of the hits and sisses fros rad only table
Nusber of scan aisses allowed before a radar only track is purged fros the C1S (HSENSO)

ROT table averflow flag

Tracking table: max speed for declaring radar only tracks as clutter

No. of MIG reports in sector n-1;

TRST table index

PSRAP/MTG lockout Flag (NSENSG words)

Tracking table: sask for unused portion of RIC

Srap needs swapping flag

Alare threshold count

Alara count

Teaporary storage for conversion of binary beacon only 8 radar reinf beacon to BCD

converts beacon only and radar reinforced beacon altitudes froa binary to Binary Coded Deciaal

Target report sector access store (32 sectors by 4 sensors)

The start index into the TRS table for the First target associated with the sector (32 by 4 words)
The nuaber of targets associated with the sector (32 words by 4 sensors)
Alars label: BDAS aziauth out of tolerance

Alarp label: BDAS BEX azisuth alara

Alare label: BDAS BEX FIFO data tiseout

Alare labél: BDAS BEX FIFO overload

Alara label: 80AS BEX mode alara

Alars label: 8DAS BEX range alara

Alars label: BDAS BHC restart perforsed

BBAS alara index table (13 words)

Alara label: BDAS defruiter FIFO overload

Alars label: 8DAS illegical condition

Alara label: BDAS interface error

Alars label: BDAS rng/code words out of order

A& flag indicating which sensor SWABS is to process

Alara label: BDAS BHC table overflow

Alara label: BDAS test target not detected

Execute reaote table for clearing unused alara bits froa SRAP alara messages
Scan tise (NSENSQ(SP) words)

Calculated deita scan tine

Actual scan tise

Table used by SCIME: test & set flag

D
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539 SCIMEI2 Current track nusber

560 SCINEY3  Nusber of cxeculions this lattice

561 SCEMET4 Musber of processors

562 SCIKEFS Time of last execution

563 SECLST  No. sectors in which reports were purged

564 SENBR!  Working subsystem for SLINK

565  SENBR2

566 SENSH!  Specifies whal subsystem tracking is currently processing

547 SHIHRESE Reports calculated beacon quality for radar reinforced beacon target; min. bit count thiesh
568 SHIHRES2 Hinimum bit count threshold

567 SIPI80B Sector no. that is 180 degrees behind curreat sector {5 words)

S?0  SIPALNT] PSRAP alarm address table: ROAS, BOAS, MP index table address

S71  SIPALNT2 PSRAP alarw address table: BOAS

§72  SIPALNT3 PSRAP alara address tahle: MP index table address

573 SIPANSKS Mask used in SCALM execute resote table to clear unused alars bits
574 SIPB7  Temporary 07 storage

75 SIPBUF  Input buffer (S # input buffer length words)

576 SIPCLRIC RIC value for clearing alara counters (S words where 5 is the nueber of SRAPS)
$77 SIPCLTIN Delta RIC value for clearing SRAP alarm counters {S words)

578 SIPCLTIN psrap tise to clear error counter

S79 SIPCQT  The quadrant CSECT is currently in (S words)

580 SIPCSN

581 SIPCST  Sua of the delta scan times (S words}

582 SIPCSU  Flag determining if sectors are to be updated syathetically (S words)
583 SIPCIT  Musber of reports in TRSiT

534 SIPO SRAP disable interrupt status word storage (E$D)

585 SIPE SRAP enable interrupt status word storage (ESE)

586 SIPENDII Input start index

587 SIPENDI2 Temporary index storage

588 SIPFAILL No. of conseculive SRAP failures

569 SIPFAIL2 Time of last failure

590 SIPFDS

591 SIPFL6I] Initialization flags: set/reset

592 SIPFLGI2 Init flags: init and in sync

593 SIPFLEL3 Init flag: in syac, no sector mark

594 SIPFLGIA Init flag: input parity detected

595 SIPFLGIS Counter for SIPFLEII (test and set init flag)

596 SIPFLE16 Counter for SIPFLGL2 (init and in sync init flag)

597 SIPFLE1T Counter for SIPFLEII (in sync no sector sark init flag)

593 SIPFLGIB Counter for SIPFLGI4 (input parity init flag)
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599
600
601
602
603
604
605
606
607
603
609
610
611
612
613
614
333
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
831
632
633
634
635
636
637
638

SIPFLRIC RIC of last declared SRAP failure

SIPICIN

SIPICINI SRAP initiate chain input (ESICIN)

SIPICINS

SIPIDER Count of nuaber of consecutive words where message ID was not found (S words)
SIPIFG] psrap sector sark counter

SIPIFLE2 srap initiation flag to indicate readiness for psrap processing

SIPINADR PSRAP input chain address (S words)

SIPIND] Total no. of words to process this lattice

SIPINDZ Total nusber of words pracessed in this lattice

SIPIPCY] Counts: input parity words per lattice

SIPIPCT2 Counts: input parity words per SRAP

SIPIPEX] Sector mark initialization: index to start input parity processing (S words)
SIPIPEX2 Sector mark initialization: sector mark init flag

SIPITO1 Input table overflow index

SIPITOIZ Interrupt status table overflow index

SIPLAB  PSRAP execule resote iable: SRAP input buffer -} A register

SIPLLP  PSRAP execute remote table: load logical product on upper half of word in SRAP input buffer
SIPLON Length of parallel SRAP error sessages to go out to SRAP output buffer (S words)

SIPHOC  CDT message store

SIPHOCZ

SIPNOCI

SIpHoC4

SIPHOCS

SIPHOCH

SIPHOIL flag to check message buffer

SIPHOI2 nusber of words in asg buffer

SIPHIS  Buffer for formatted SRAP error sessages {Temp Store ainus 1 words by S words)

SIPHIP! Teaporary storage for formatted SRAP sessage to be pulled froa error message queve

SIPHTP2 teaporary sterage word for the formated error asg in the error 859 queue
SIPNCA  SRAP execute resote table: no. of clutter bins -} A register

SIPOLS) Mo. of sectors which had radar only overload per quad (4 quad by S sraps)
SIPOLS2 On where n is the quadrant nuaber

SIPOSY  Used to override synthetic sector update

SIPOSU2

SIPPB]  Execute resote table: for pulling bottom on interrupt status word table
SIPPSENS nusber of parallal sraps

SIppuL

SIPRACE SRAP request alternate peripheral (ES$RAC)

SIPRAC3
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[4}]
21
()]
642
643
644
[ZM]
(13
647
648
649
450
651
652
653
654
[$]
656
637
658
659
660
661
b62
653
664
663
66
667
68
869
670
871
672
673
(%]
875
676
&77
678

o

SIPRAL  SRAP execute veanfe Vablp: lowsr WNGRINL =) O raglster
GitkBh  SRAP aweculs redate {a6%e: wppel RMERTMI -7 A 1Pgidter
SIPRIC  SRAP request IREerrupt €spiure (cynio)

SIPRICT! Defines interrupt status word table: leagth of interrupt status word table
SIPRICTZ Interrupt stalus word table: address of intereupt status word table
SIPROTL RIC value of last SRAP print

SIPRGT2 Delta RIC value for printout

SIPRIC  Temporary storage of RIC value

sipss  Buffer input pointer (5 words)

SIPSBAD

SIPSBAD Address of SIPSBINI

SIPSBI] SRAP timeout error coust (S words_}

SIPSBIZ SRAP input buffer pointer last lattice (S words)
SIPSBINS SRAP store buffer inputl pointer

SIPSENS] Nusber of dual paratlel SRAPS configured ainus § (5 words)
SIPSENS? Targel generator init flag (S words)

SIPSEZY Secter mark rero found flag

SIPSEI2 Sector mark still expected flag (S words)

SIpSFR 7777177

SIPSFT! RIC value of last sectos failure printout {S words)
S1PSFT2 Delta RIC value for printout

SIPSIC  Delta sector time (S words)

SIPSHEL Count of sector nusbers out of sequence (S words)
SIPSMEZ Next expected sector sark (S words)

SIPSSFS  SRAP startup flag

SIPSSF2 Sector mark ero late flag (5 words)

SIPSTART RIC value at SRAP startup (S words)

SIPSTAT SRAP buffer for interrupt storsge (§ words_)

SIPSIS

SIPSTSI Husber sector marks no!l equal to CSECT {S words)
SIPSIS2 Fail count threshold (S words)

SIPS21  PSRAP erecute reaote table: -0 -) SRAP input buffer
SIPT RTC value when next sector should be declared {S words)
STPTERP The SRAP message to be processed (3 words)

SIPTERPZ

SIPTERPY

SIPTENP4

SIPTERPS

SIPTEMRE

SIPII0  Tersinate input/output (E3TI0)
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679

63
689
690
691
672
893
634
693
676
697
698

- 699
© 700

701
702
703
704
705
706
07
708
709
710
nl
"2
13
It
715
716
n
718

)

SIPTIO3

SIPILT  RIC value of last change 'in SBIN by SRAP (S words)

SIPINGL

SIPTIHG2

SIPING3

SIPTHGY - =

SIPIRKIJ‘!eiborari sloragebfor la(get report input messages (S words)
SIPTRIY léipbrary siuragé for target reports

ST '

SIPTRKY .

SIPIRKS psrap @élppgary }drpel store, fifth word .
s,

S]PIIFf Nusber of test targets that failed the range/azisuth check (S words)
SIPIIFZ‘ifai] count threshold {S words)

SIPULL  PSRAP execul remote .table: pull bottos instruction

SIPUSH  PSRAP execute resote table: push top instruction

SIPHS2L Nusber of scans waiting for sector mark zero (S words)
SIPNSI2 Thyeshodd for declining failure (S words)

SLCIEK | :Linking execitte remote table: RLP on 1 4%)

SLCLX L'LinﬁihQ'erecute resote table: RLP on LNKIT

SLCNTCL - Linking execute reaote table: RLP on LKKil

SLGLK ‘Lihking execute resoté table: LNKIT™-) A register

SLMKTH - RIC value at SLINK entry (RIC is in units of tine)

SLIZLL  Cinking execute reaote table: LNKIT -) A register

SLTILK :lihking:e;écute resoté table: LNiiI A register

SLIRK Track found flag ,

SHPOFF Alara label: WP output FIFO full

SHPRBS 'ﬁlarl label: NP RDAS/ﬁDAS sectors not equal

SHPROF  Alara label; WP RDAS data error

SHPRT  Alare label: WP RDAS timeout

SHPSF Alarm label: NP startup failure

SHPTO  ATars label: P table overflow

SHRORPI Nuaber of radar only reports per sector (S words)

SNRORP2 Thteshold at which radar only reports per sector are discarded (S words)
SOVERT  Overload sensing and protection flag (S words)

SRAOT  Alare label: RDAS out of Lolerance

SRAPNT1 Relative periphéral nusbers of the dual SRAP (S words)
SRAPNT2 Alternate relative peripheral nuabers of the dual SRAP (S words)
SRAPOFF  SRAP disabled flag (S words)

SRIC  Alara label: RDAS illogical condition
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nt
”
e
Il
25
726
727

73
n
132
m
™
ns
7%
”
738
79
40
Ml
n2
ILY]
n
L
46
"
M8
"
750
751
752
753
754
755
756
757
758

SRXYFLAG Xeyboard initiated SRAP swilch flag

SRPIC}  Current target report store index (S words)

SRPIC2  Musber of reports in the current sector (S words)

SRRDAR  Alars fabel: RDAS REX detected aziauth alars

SERDE  Alarm label: ROAS RMC detected error

SKRBRA  Alara label: R0AS REX detected ramge alara

SRRDT  Alara Jabel: REX/RNC data tiseout

SRRFO  Alars label: RDAS REX/RMC FIFG overload

SRE0  Alars label: ADAS RMC overload

SRIRP  Alars label: ROAS RNC restart perforsed

SRRSO  Alara label: RBAS restart data tiseout

SRRTG  Alara Jabel: RPAS RNC table overflow

SRSINXL WNext available opea TASiT index (S words)

SRETND  BDAS test target mot detected

STACKTO Processor save (push) and restore (pull) table control words

STAROR  Radar only overload function enabied flag

STINELT Target report sector tise store (32 sectors by 4 seasors)

SENOVE  Seasor overflow Flag (WSENSQ words)

STTAINL Test target azimuth wpper Linit (S words)

STTAINZ Test target avisuth lower lisit (S words)

STIRNG! Test target range wpper liait (S words)

SFIMNE2 Test targel range lower lisit (S words)

STISIR  duffer containing target report store formatted test targets (6 by S}, where 1-3 R0, 4-¢ 80
SWAZIRGE Partial auto-acquire, auto-drop tables: first range/azisuth for auto-drop
SWA22RG2 Partial auto-scquire, auto-drop tables: second range/azisuth for auto-drop
SWITOVER SRAP keyboard processing function request flag

SHOVARL Partial auto-acquire, auto-drop tables; first rangefazisuth for auto-acquire
SWOVAR2 Partial aulo-acquire, suto-drop tadles: second rangefazisuth for auto-acquire
SHSENS  Indicator for subsystes used by keyboard configuration

SWUNRG  Partial aute-acquire, auto-drop table: unknown arrivals for auto-drop
SYSLOAD System load indicator (set by TEXEC)

SYSRO  Radar only processing disable table

SZALARN Execute reaote word for incrementing B6 by NSENSO

TALTINPY TALTINPI Training aitiseter correction: altitude where correction mecessary
TALTINP2 TALTINPZ Training altiseter correction: correctioa factor

TOCNT  Execution flag table

TERNTRL Tracking overloaded and sensors lost flag (set in TEXEC) (NSENSQ words)
JESTFLE Test target emable/disable Flag; display no. that requested display of test target
TGTGEN] Target generator active/not-active {test sode) flag

TSTGEN2  Varget generator is active flag
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759
760
761
762
763
764

T 765

766
767
768
769
7
n
72
173
m
75
776
m
778
79
780
781
782
783
784
785
786
787
788
789
790
91
792
793
794
7%
1%
97
798

TKDEL  Training track considered for deletion code

IMSCORT Difference between actual and rounded altiseter correction (for trainingl

Toxt Track puaters: ainiaue trial

K2 Track ausbers: maxisue noraal

TRANIF  Conflict alert training interface flag

TRATL  Tracking table: length of RAT

TRAT2  Length of RAT winus 1

TRAXIP  Addition constant for translating x coord from one subsystea to another (4 sensors by 4 sensors}
TIRAYIP  Addition constant for translating y coord from one sybsystes to another (4 sensors by 4 scasors)
TRKXTY  Central track store index table: track nusber (10 words)

TREXT2  Central Track Store (CT5) Index Yable: track file address

TRSENS A flag specifying which sensor TROUT is to process

TRSTIOK! Haxiaum nusber of radar only reports allowed per sector when overload sensing & protection is enable
TRSTIOK2 Contents of TRSTION! minus 1

ISFBC  Commen subroutine lockout flag: subroutine DUPSC

TSSSIT  Track Sector Suamary Table (TSSS)

1SSSITEA (1835): a flag specifying whether or not there are any tracks in this sector

1SSSITE8 Track Sector Summary Table (155S): the nuaber of tracks in this sector thread

158112 Track Sector Susmary Table (153S): starting track nuaber of the first threaded track in this sector
TUDCFHE  Thread change flag: CTS

FUDCFH2 Thread change flag: TNP

UNCONTL The file nuaber of the first file in the related uncontroiled track thread

UNCONT2 The count of the nusber of files in uncontrolled track thread

UNCONTIT uncontrolled track pointer table, not unused

UNRG Range/aziauth values for auto-drop tadble: unknown arrival range

UNUSETL The file nuaber of the first file in the unused track thread

ONUSET2 The count of the nusber of files in the unused track thread

XTRAXT  Linking execute remote table: TRAXIP -) A register

SIPABL  SRAP execute remote table: for loading Q-register from AZMSINI (lower)

SIPABU  SRAP execute remote table: for loading A-register from AZMBINi (upper)

SIPBUFAD SRAP input buffer address (S words)

SIPCHI  PSRAP chain comsand table (S words where S is equal to the nusber of SRAPS)

SIPLTS  tLength of TRSIT table (S words)

SIPHNRS! Maximus no. of reports for TRSiT

SIPHNRS2

SIPOVERT Execute reaote table: SRAP input buffer -} A register

SIPOVERS Execute regote table: SRAP interrupt status word buffer -) A register

SLSCLK  Linking execute remote table: SLG -} @ register

SLSCSLE Linking execute resote table: SLO -) 0 register

SLSLX  Linking execute remote table: ROR on LNKiT

1BM-KK- 0004



0€¢

799
600
801
£02
203
604
805
806
807
808
809
810
8il
812
313
814
815
816
817
818
819
820
821
822
823
824
625
826
827
828
829
830
831
832
833
834
835
836
837
838

SLSTILY
SLST2ULK
SLILX
SHPALMT
SPEEDP!
SPEEDP2
SROALHT
SYHT
TINK]
Time2
Tor
TRKXT
VELQT
ADBPK
ADSTCT
ADTRRTI
ADTRNT2
APTRNT3
ADIRNT4
ANCT
AMERNAT
APACK
APT
AQLR2T
ALR3T
AQLRCT
AQLRNGT
ARTETD
ATRNGD
ADT
BCONFLG
BCNCAN
BCNT
BLACAN
BRITELT
BRITE2T
BSCFRY
BSHCNT
BSWFLG
CACIDIX

Linking execute resote table: A register -) LNKiT

Linking execute remote table: A-register -} LNKIT

Linking execute resote table: LNKIT -) A register

Nerge processing alars index table

Tracking table: upper speed limit for auto initiation (NSENSQ words)
Tracking table: lower speed linit for auto initiation (NSENSQ words)
RDAS alarm index table

Keyboard input table: miscellaneous data

Tracking table: successive correlation maxisus tise interval
Tracking table: successive correlation minisua time interval

Musber of track files

Central track store index table (2 by TQ, where 70 is sax track deta files)
Tracking table: sax velocity in which a track aay auto-drop

Display packet store )

Address of the first entry in the STNCTS table (1 word per sensor)
Address of the TRNIT table

Address of the JRN2T table

Address of the TRN3T table

Address of the TRN4I table

Tables for Asplify function

Output buffer for Asplify function

Display packet store

Airport table {airports ¢ fixes in TI code)

Bit encaded keyboards (31 - 60) for adapted displays quick look

Bit encaded keyboards (61-90) for adapted displays quick look

Bit encoded keyboards (1 - 30) for adapted displays quick look
Range inside which tracks will be quick looked ,no quick look
Source identifier for NY TRACON (1 word)

8it encoded training displays (2 words)

A word table (32 words)

A flag indicating prisary/alternate sensor for displays

BEW command table

Tables containing buffer control words for systea data

HSAN/CA inhibited flag

Buffer For first BRITE tabular list (11 words)

Buffer for second BRITE tabular list (11 words)

Legal sensor indicator in i code

Flags: which sensors need changing; which sensors are currently realigning; we are aligning
Flags: No. sensors processed; whether first pass

11 character tables

18M- KK 0004
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839
840
841
842
843
f44
845
846
87
848
849
850
851
832
853
854
855
B56
857
858
859
860
861
862
863
864
665
866
867
868
869
870
871
872
873
8
875
876
877
878

CACID2X
CACIDIX
CAINT
CANCAY
CAOF
CAOFTS
CFGE2T
COFADC
COUNT
COUNT
CPSFLAG]
CRTYXTL
CRIYXT2
CS8T
DBCOUNT1

Tl character tables

11 character tables

pisplay tables

Systea display chain

Subroutine suap table

Temporary storage

Teaporary storage

Address of non-standard configuration tables (2 words)

Yeyboard counters (21 bit fields)

Keyboard counters (21 bit fields)

CA displays disable flag \
product of current range ¢ offcenter of coordinate, complinented, scaled + 4: X coordinate
Product of current range ¢ offcenter Y coord, cosplisented, scaled t4

X, Y base coordinate

Altitude data block counter

DBCOUNT2 Single Syatol counter
DBCOUNT3 Full data block counter

DBHAD2
DBHADSI
bcopt
DEONT
DCONT
DEGRDY
DFLAGT
DFLAGT
DFLAGY
DINT
DISTRI
DHFLAG
DPRAD
DSLINE
DSLN
DSPKY
brK2
(2L §]
({1}
oIp
EIR
ELDDOT
EHRFT

Next available DB address for HSAN and full data blocks (2 words)
Next available DM address for single syabols and altitude data blocks
Tesporary storage table

Table containing display paraseter data

Table containing display paraseter data

Table used for DBH display output

Table containing display paraseter data

Table containg display paraseter data

Table containing display paraneter data

A PLPR instruction

Contains HDBM parameter data

Teaporary storage

DB address for keyboard on display (3 words, | for each display)
DN address where data tykpes sublist begins; no. of sublist entries possible
shift instruction

Display print irhibit flag

No. words of data type ! that can be processed in dead tiae: Small
No. words of data type 2 that can be processed in dead tise: Small
No. words of data type 3 that can be processed in dead time: Small
Dead tise: Saal}

Constant: 040000,0

Time interval between data loss sessages

EX & RF counter table for subsysieas 1,2,3,¢ 4.



LRHAT
FIxevi
PFLAT
FREETET
FRIC
FULCON
FUNCT
6OKOFK
HIT
RYYCH
JCHPNT
DUt
INTUSE
INIFEL
INIFE2
KoK
KCONT
KDUPAK
KDuPBX
KFORMK
KIcK
KIF THK
KIFK
KILFX
KILINK
KILPSK
KILTRK
KIPKY
K1TREX
KOFXEY
KOFTHE
LOFTRE
KSLEMK
KY8oT
KYBDX
KYBTHP
LARGRD
LSTRIC
HBADEI
HBADF

)

-1

Gaiput buffer tor the 13b display of aen. readout requests
Fix designator syabols tabie
HIFPY variable: input ready flag; flight plan inkibit flag
Systea freeze flag
16 related data: freeze tise %IC correction value
Hiscelanneous flag
Address of function processing routines; function characters
Norsal exit jusp table
fable contains WY & SA counters for subsysteas 1,2,3,4 4
Heavy jet table containing aircraft category/flight plan stetus codes
Contains pointer to the input chain
Keyboard track information
Nisc. variables: Test & set for ANV available
Interfacility data word
interfacilty jnhibit flag
Exit jump table: capacity error exit
keyboard paraseter data
Exit jump table: DUP ID error exit
Exit jusp table: DUP BEN error exit
Exit jusp table: Format errvor exit
Exit jusp table: ILL CHAR error exit
Exit jusp table: If INHBY error exit
Exit juap table: IF WAIT error exit
Exit juap table: ILL FNCT error exit
Exit jusp table: ILL LINE error exit
Exit jump table: ILL POS error exit
Exit juap table: ILL TRK error exit
Switch table: KIP print inhibit
Exit jusp table: OUT RNGE error exit
KOF switch table
Tise KOF was entered
Hiscellaneous variable: Training flag
Exit jusp table: NO SLEW error exit
Table containing BRITE data
Hiscellaneous variable: Keyboard index
Hiscellaneous variable: Temporary storage
Hiscellaneous variable: LAJCA store
Saved value of RTC to detect if the RIC has rolled over
Last bad status interrupt with input parity received (1 per MDBM)
Count of received: bad status interrupts; external interrupt parity errors (1 per HDBH)
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HBADN
HBABOP
HBST
HCAD
HCONT
HEHRT
HETIN
HFAD
HEAILF
HFUNCT
NFYGF
HICHIR
HIFDIG
NINCH
HINT8T
RINTT
HIPAR
HIPF
H1peT
NIpPSt
KISAVA
NISIL
HIST6
NLAAD
HLAD
NLBF
MLCL
NHINT
NPSTACK
HPTEN
HPULT
HRDKY
MRET
HSARIE
HSCAND
HSCBWD
HSLPX
HSTAGT
HSTAT
HSHKY

Last bad status interrupt received
tast bad status interrupt with output parity received
HDBN display output processing table: next starting address for output chain
HDBH display output processing table: next available address for insertion into output chain
NDM parascter table
Memory readout request table
Next tise (in RTC tise units) that interrupts are to be enabled for NDRN (I per MDBN)
HoeH display output processing table: first address in chain area
NDBM display output processing table: failure count
Xeyboard multifunction table
Niscellaneous variable: NSAW approach monitor entry flag !
HDBM display output processing table: interrupt count
HOBN display output processing table: digits for teletype output
Input chain table
HOBK display output processing table: status queue BCK
HDBM display output processing table: interrupt entrance address
Input processing table: tesporary storage for input parity error status
Input processing table: count of nuaber of input buffer parity errors received
Push/pull control tables: input buffer parity storage table for HDBMs
DBN output variables: BCY for P-stack output
D8N display output processing table: tesporary storage for A register
HDBN display output processing table: SIL instruction
DBM output variables: BCW for stagger sublist output
NDBY display output processing table: last avail addr in chain area before overwrite occurs
HDBK display output processing table: last addr in chain area
NDBM display output processing table: last MSST word used
Display output processing table: last addr where an I0CL instr was stored in chain
BN display output processing table: interrupt routine
BH output variable: PSTACK for DBM refreshed displays
D8N selection bits
Push/pull control tables: used to retrieve data from the MBDN input bufier
Switch table: memory readout enable
KBON display output processing table; retry counter for restarting a stopped chain
NSAW iahibit flag
Niscellaneous varible: teaporary store
Niscellaneous variable: teaporary store
MDBN display output processing table: status loop indexes
Output variable: A-word,d-word, & oross carriage returns
noBN display output processing table: interrupt status word storage
Switch table: NSAN priat inhibit flag

1R KK -‘UOOG
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959

g &g

965

%7
968
99
970
971
m
m
m
7S
976
m
m
"

981
982
93
984
935
986
987
568
989
990
921
992
993
994
995

b2
998

LI
HEFSH
RIPPSC
HisT2Y
MStP
LI
MULE
NCFGCT
N10POK
L
NRDBNOK
NSENSOL
NS
HUNDOL
L0
L
naK
0cose
PLGH
PACHLY
racL21
PAIRT
PAIRY
PREVT
FRELVL
PRIPHT
PULST
QLRC2T
GLRCIT
OLRC4T
QLRECT
Uiy
SUIKT
RCNP
RCORT
RECYT
RFILT
RTCOUN
RICTY}
fIcTY2

Variable: WitP init Flag; sag tape busy flag

Vorisble: o tise check oa flight plans flag

Variable: flioht plan disk drive no.; flight plan source Flag (disk or tape)
Yariable: ertersal interrupt statws word storage

Yariable: curreat time for Flight plan time check; no. retries if error detected
Yariable: extersal interrupt status word storage

Oslput variable: no. display tuffers ia systes

Current configuration maeric

Table of site variables: nuster of IoPs

fable of site variables: so. of NDiNs

Table of site variables: no, of RDBMs

Table of site variables: ao. of sensors

Output variable: no. of BCus needed to flood DBM chain

Table of site variables: no. of displays

Table of site variables: no. of displars

Table of site variables: no. of keyboards

Musber of tracks

WDAN display output processing table: previous output chain pointer
fiscellaneous variable: CFG print flag

Miscellaneous varisble: WPE® packet

Hiscellaneous variable: WPED packet

Kerboard table: keyboard data miscellaneous

Yeyboard tables: keyboard data eiscellaneaus

Xeyboard table: siscelianeous preview data

Niscellaneoys variable: progras level

neN table: relative peripheral nusber

Keyboard table: horiz & vert changes of trackball in radar coord

Display table: kevboards for which quick-look switches have been selected {31-60)
Display table: keyboard for which quick-look switches have beea selected (61-90)
Display table: keyboards for which quick-look switches have been selected (91-96)
Display table: heyboards for which quick-look switches have been selected (1-30)
Teyboard table: miscellaneous quick look data

teyboard table: siscellaneous quick look data

Variable: mo. of flight plan files to pass over

RD3N table: miscellameous message acknowledge data

Variable: flags used while recovering froa detected error

ROSN table: range filter table

RDBM table: re-transeit counter for RDEM

Variable: next data flag

Rewind flag

1804-KK -000h
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RIINET
RIRANE
RWFLT
SAT
SAVR 4K
SAVRSH
SAVBS
SAVB7H
SAVK
56007
Scr
sent
SDABT
SELTT
SLENT
SRPRY
SRQ¥
STNDEX
STHLO
SUPKY
SvIore?
SYNBLS
SYHF
SYSLVL
SYSLVF
TABBY
TAST
TasTt
TASTO
TBALIT
(1'%
TeCNT
TOLNCT
TBPREY
81
8721
[{0]
i
To0PT
TEnp

R0BY table: system tise of last message received

RDBH table: re-lransait request message no.: input;output
Variable: mo. flight plans to pass over ; 24 hour clock rewind flag
Table contaias nothing !

Variable: tesporary storage

Variable: temporary storage

Variable: tesporary storage

Variable: temporary storage

Niscellaneous variable: tesporary storage

Display table

Selected code display table

Selected code display table

Display table: system data B word

Varisble: flight plan input day code; MIFP selected tise for inputs
Niscellaneous variable: teaporary storage

Switch table: SRAP print inhibit flag

Niscellaneous variable: shift instruction

Sensor track nuaber coatrol table: sensor track nusber index table (NSENSQ words)

Sensor track nusber control table: sensor track nusber index lockout table
Switch table: supervisory position key

Hiscellaneous varible: save §2

Hiscellaneous variable: temporary storage

Related tables: systes level display data table

Related tables: TI coded aase of systes operational proaras
Keyboard table: siscellaneous X, ¥ base coordinate data
Output buffer: systea tise

Ooutput buffer: satellite 1 -) 3 unique altimeter, ATIS & CST
Output buffer: Host altieeter, ATIS, & €SI

teyboard table: siscellaneous first entered trackball data
Xeyboard table: siscellaneous second eatered trackball data
Systea data BCN table for {fer training)

RDBN table: no, coast/suspend tracks, ao. of store tracks processed by RTDUP
Teyboard table: trackball A ¢ 8 word buffer . ., , etc;

Tab line 1D indicator: keyboards 0 -) 30

Tab line I0 indicator: keyboards 31 -) 60

Tab line 1B indicator: keyboards 6t -) %0

Tab line indicator: keyboards 91 -) 120

Display counter

Hiscellaneous variable: tesporary storage

currently being executed

[
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1039
1040
104}
842
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
106t
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
107¢
1077
1078

TERRFT
TFLAG
TFRIC
THIT
TKRCXT
THDANT
THOAST
THOYRIC
THGACT
TRNIT
TRN2T
TRN3T
TRN4T
81T
1521
TSAT
st
157Ky
T1ASI
TTHDANT
TINDAST
TIYIHE
I
m
TeT
Tt
UAFLY
VIALY
YICADT
VICDY
YICIXY
VICHT
YILCRT
VITERT
L0

Caunters for display of £# (training status)

Scratch ped altitude display flag

T1G-related data: freere tiae RIC correction value (training!

Counters far display of HIT (training status)

Display table: siscellaneous display data

Yime of day in sinutes

Tise of day in Seconds

Teaporary storage for RIC when checking to see if it has rolied over
I16-related data: no. training displays ia systes

Tracking transtation table, sensor } to others: (2 by 4, where -y, 2-x, sensors 1-4)
Tracking translation table, sensor 2 to others: (2 by 4, where I-y, 2-x, sensers |-4)
Tracking translation table, sensor 3 to others:

Tracking translation table, sensor 4 to others:

tast flight plan table (bulk store): word }

Last Flight plan table (bulk store): word 2

Counters for display of SAT (training status)

Last flight plan table (bulk store): word 3

Switch table: {est sode enable

Output buffer: systes tise (training)

Tine-related variable: time of day in minutes (training)

Tine-retated variable: tise of day in seconds (training)

Miscelianeous variable: reconfiguration inhibit flag

Force aircraft type display table

Inkibit aircraft type display range table

pisplay table: last correctly received type I data word received fros display
Vise-related variable: difference between the RIC and tise of day {training}
Display table: altitude filter - lower and upper limit

IFR/VFR-related data: VFR/IFR code block data table

IFR/VFR-related data: contains addresses of YILCRT & VITCRT tables
IFR/¥FR-related data: computer-assigned beacon code table

IFR/VFR-related data: VFR/IFR index tatie

1FR/VFR-related data: temporary working table

IFR/FYR-related data: IFR/VFR code request table

IFR/VFR-related data: IFR/VER code request table (training)

Tine-related variable: difference between the RTC and tise of day

WRAPTIME wraparound (add on) tise to comsort te 24 hour clock; 537

SIPSTLO

psrap length interupt status table

SIPTOSFQ OUTPUT TINE FOR SENSOR MESSAGE; 7400¢

YA
AMHC

Beacon code validity value below which the code is considered to be bad

Teeporary storage
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1077
1069
1081
1082
1033
1084
1035
1086
1087
1088
1089
1090
1071
1692
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1165
1106
1107
1108
1109
nie
1111
1z
13
114
115
Hni¢
117
Hig

AALTH
ACTYPY
ADFLC
ADTRK
ARCIDC
BEACHC
8IND
CHEFLS
CLDTRK
CONTRC
DBCNT
DSPCLR
DICHGFLE
DUPBCK
suPoUC
DUPTSD
ECIBIC
ETAC
FIXC
INIT
LKDTRK
HAXBYC
HSHIMP
PACKAD
PAKET
PASBY
PASTHE
PFTHP
PSCPAK
PsCTHP
RDELTZ
SAvB2
SAVEID
SCPDO
SCPOM
SCPNM
4111
TENTR!
TENTR2
TENTRY

Tesporary storage
Terporary storage
Tesporary storage (1 word)
Temporary storage

Teaporary storage (7 words)
Temporary storage
Yeaporary storage () word)
Tesporary storage {1 word)
Teaporary storage {1 word}
Teaporary Storage
Tesporary storage (14 words)
Temporary storage

Used to deteraine if an altitude data block has changed
Tesporary storage
Teaporary storage (3 words)
Tesporary storage (1 word)
Tesporary storage (1 word)
Yesporary storage
Teaporary storage
Tesporary storage

Teaporary storage
Teaporary storage

Tesporary storage
Teaporary storage
Tesporary storage

Tesporary storage
Tesporary storage
Teaporary storage
Teaporary storage
Teaporary siorage
Teaporary variable: reflect flag
Teaporary storage
Tesporary storage
Tesporary store

Teaporary storage
Teaporary storage
Teaporary storage
Temporary storage
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i3
Hau
izt
122
1123
124
125
1126
127
1128
112%
1130
1131
1132
1133
1134
113§
1136
137
1138
1
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
115t
1152

TERTRK
L6
TRADB2
1RADB3
TRADBS
TRADCTS
TRADDLS
TRADST
TRADSLE
TREC
TREALT
TRECLR
TRKFAH
IRKLCA
TRERBC
TRTNDX
XDELT?
YDEL?
TRSIT
RSIT1
TRSITEO
1RSIT1L
TRSIT12
TRSITI3
TRSIT14
TRSITIS
RSIT2
TRSITS
IRSITA
TRSITS
TRSIT6
TRS1T7
IRSIT8
TRS1T9

fesperary Storege

Tesporary storage

Tesporary <torage

feaporary storage

Teaporary storage

Teaporary storage

lesporary storage

Teeporary storage

Temporary storage

Teaporary storage

Teaporary storage

Teaporary storage

Tesporary storage

Yemporary storage

Tesporary storage

Tesporary storage

Teaporary variable: total tiee elapsed in x direction
Teaporary variable: total tise elapsed in y direction
Target Report Store (IRS) table

Target report azisuth (one entry per seasor)
Target report 3/A code validity code (NSENSG words)

Target report beacon code fone per sensor)

Target report strength flag (one per sensor) Values: true - strong, false - weak.

Target report mode C validity code {one per sensor)
Target report sode C altitude (NSENSQ words)

Target report range {one per sensor)

Target report radar reinforced flag {one per sensor)
Targel report radar report quality {one per seasor)
Target report TPUR use inhibited flag {one per sensor}
Target report eaergercy flag {one per semsor)

Target report training target generator flag (one per senssr}
Target report in IFR sode flag

Target report used flag {one per sensor)

Target report special position flag (one per sensor)

DB -FR -l
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FILE: DED . SPF2751S D vu/sv couvsnsnrzounn MONITOR srsrnu
) s . L/\ A Co
DATANANE' PAGE DATABASE .. DBNAME  TT/TK
aaal . 3.0-40 NSITEQ i ,Jann STATUS_DEY_ lxprf ¥ TRACK  TTAPTID
aaabd 3.0-40 MSITEQ i. °. DEPT_STATUS_DEF_ARPT . TRACK TTAPTID
¢ AkQ ' 3.0-31 DSITEQ KBDT TBPRET SYAT TA © KYB r!px.nxq KBD TTKEYBRD
N/k-0AijQ 3.0-24 - - )
N/A-AADTQ 2.0-36 TI "MSITEQ - i ;7 DEDS_SSFDB_ AIOID DISP rxun DISP
N/A-AAPi{Q 3.0-24
¢ AAZaid ¢ 3.0-9 TSITEQ  AAFXP ‘ T S ’ o TRACK TTAUTORQ
c . : | r . AIRPORY IRRS(.i.).lzII staRt . TTADTOAQ
c r. §. AIRPORY_ABRS (.i.) .AZI4_STOP : TTAUTOAQ
c ' . , : " b. " AIRPORT_ARRS (-1.).ARPT_INHIBIT (. 3.) TTAUTOAQ
c  AAzaiQ 3.0-8 TSITEQ OVARZ OVAR! T TRACK TTAUTOAQ/DR
c : . r . OVERPLIGHTS.AZIN_STABT TTAUTOAQ
c r. . 'OVERPLIGHTS.AZIN_STOP TTAUTOAQ
¢ ' : r "ARRIVALS.AZIN_START TTAUTOAQ
c r ARRIVALS.AZIN_STOP TTAUTOAQ
c , AIRPORT_DEPTS («i.).ARPT_DATA_SDY,INNER_AZIN_1 TTAUTOAQ
c AIRPORT DEPTS(-i.).ARPT_DATA_SDY.INNER_AZIM_2 TPADTOAQ
c r OVERFLIGHTS.AZIN_START TTAUTODR
c r OVERFLIGHTS.AZIN_STOP TTAUTODR
c ' r DEPARTURES.AZIN_START TTAUTODA
c r DEPARTURES.AZIN_STOP TTAUTODR
c ' r AIRPORT_ARBS (.i.).RNG_AZIN_SDY.AZIM_START TTAUTODR
c | L AIRPORT_ABES (.i.).BRNG_AZIN_SDY.AZIN_STOP . TTAUTODR
¢ AAZLaiQ 3.0-8 TSITEQ OA20B2 OA30R3 OA10R1 T TRACK TTADTOAQ
c r AIRPORT_DEPTS (. 1.) - ARPT_DATA_SDY.AZIN_2_START  TTAUTOAQ
c r AIRPORT_DEP?S (. i.).ARPT_DATA_SDY.AZIN_2_STOP TTAUTOAQ
c \ c AIRPORT_DEPTS(.i.).ARPT_DATA_PRIN.AZIN_3_START TTAUTOAQ
c r AIRPORT DEPTS(.i.).ARPT_DATA_PRIN.AZIM_3_STOP  TTAUTOAQ
N/A-ABDTQ 2.0-18 TI DTADQ i TMSHE_DT_ABD_PARN pisp
N/A-ABEAT 2.0-37 CTS_REPS_SIZES_HORD_S SPARN
¢ ABET \ T TFIRM_TABLE _TRACK TTABET
N/A-ABIASQ 2.0-5 ,
¥/A-ACHQ 8.0-9 o A _ .
c  ACNTQ 3.0-17 TSITEQ TINIT i NO_SCAN_TARGET_HITS , TRACK TKTRKPRA
N/A-ACPZONEQ. "2.0-28 TI i NTRK_ACPZONR ) TRACK
N/A-ACQ - 8.0-15 MSAW
B/A-ACTYPT 2.0-39 CTS_REPS_SIZRS_WORD_27 SPARN
N/A-ADijQ 3.0-24
H/A-ADAQ | 8.0~1
H/A-ADBNQ | 3.0-36 NSITEQ DSLIAT |
N/A-ADDBP - 2.0-8 :
¢ AFIRNQ 2.0-26 TI TINIT : ebc MTRK_PIRM_AUTO_AC TRACK TXTRKPRY
¢ APIXaiQ : 3.0-9  TSITEQ  APXP AAFXP Ti  NUS_ARR_FIX_AREAS . TRACK TTAUTOAQ
N/A-AFRNQ 2.0-5
c  AFXP -Th  ABB_INHIB_AREA TTAUTOAQ
N/A-AIFRQ 3.0-5 DpSITEQ  VIALT ; ALPHA_CHAR_IPR
N/A-AIHOQ 2.0-4 TI IDAT r IFY_ALLOC_BILES IPY
N/A=ALALT 7.0-44
B/A-ALARNQ 7.0-45 .
¢ ALSET | T Tr  ALTIMETER.ALTIN_SETTING TTALT
H/A-ALT ; 2.0-38
¢ ALTiQ 2.0-1  TI . NSAW Ti ALTINERTER.ALTITUDE XBD TTALY
N/A-ALTHASKQ' MSITEQ  ALTHASK ALT_MASK TKAISC
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PAGE 00002

FILE: DED - SPR2TS1S D va/sp COI'B.SATI“‘L S0MITOR STYSTEN
' R R S
LEUGTHE_TTY_INPUT_BUFPER

sears

 H/A-ANCRESQ .
B/A~AHCBESQ . . F “{ON_CALL_CONM_AREA_LNGTR SPARN
N/A=RNCRESQ | 3.0-34 B#SITEQ BRETS CTIP DTOD FEBDU LIND i° - LENGTH_TTY_INPUT_RUFPER - SPARX
¥/A-ANCRESQ 3.0-34 NSITEQ MTGA MTGCT SCDU TSG TI SPARN
N/A-ANCRESQ ° 3.0-34 MSITEQ MTGA MTGCT SCDUO TSO SPARN
N/A-ANCEESQ ., 2.127 2.0-29
B/A-ANCHESQ ~ 3.109 3.0-34 S ' EETE
N/A=ANCTK1Q 2.127 2.0-28 TI i OF_CALL_INITIALIZE - : SPARN
¥/0-ANCTK2Q ' 2.127 2.0-28 TI : i - ON_CALL_BXECUTR : SPARN
H/A-ANCTK3Q . 2.127 2.0-28 TI BRATS CTIP LTOD PPDU LIHD scdu tse i 08_Ci.L_TERM_ENABL_FLAG SPARN
N/L-ANCTK4Q 2.127 2.0-28 TI BRATS DTOD PEDU LIND SCDU  tso i ON_CALL_NSG_PRBFIX_AREA SPaR®
N/A-ANCTKS5Q ' 2.0-28 TI cTIP i ON_CALL IRPIT_T7Y_HSG SPARN
B/A-ANCTR6Q - 2.127 2.0-28 TI DTOD PPDU RIND NTGA MTGCT scdu tso i G¥_CALL_ONPACE_TTI_456 SPARA
N/A-ANCTKTQ 2.127 2.0-29 TI BRATS CTY® PPDU IFQ KIP i U¥_CALL_PASSER LATA SPARM
N/A-ANCTKTQ 2.127 2.0-29 TI LIND BKLP SCDU TSO i OX_CALL_PASSED DATa SPARN
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DISP_JFK_DEPT_RAD
DISP_JPK_PINAL_VECTOR
DISP_JPK_TONER_LOC_CONTHOL
DISP_JPK_BAINT
DISP_JPK_TOWER_TCA
DISP_LGA_TOWER_LOC_CONTROL
DISP_LGA_TOWER_TCA
DISP_LGA_DEPT_RAD
DISP_LGA_PINAL_VECTOR

DBM_MSAW_DB_LENGTH
DBA_MSAN_DB

DISP_NICKE
MEMORY_READOUT
DSPSZ_TM_MEN_READ
DISP_NE_RANP
DISP_HU_RANP
DISPLAY_BITS_ENCODED_WD

DISPLAY_BITS_ENCODE_WD_1
PTD_INCRENENT_POR_ACID
PTD_INCREMENT ROLLOVER_CLOCK
KYB_READOUT_PREVIEW
NUM_RDBM_PREVIEV_CHARS

1281 4
DISP
DISP
DISP
DISP
DIsp
DISP
DISP
SPARSE
SPARA
1) &Y
DISP
DISe
DISP
DIse
CRIT
CRIT
DISP
DISP
DIsP
DISP
DIsp
DISP
TRACK
CRIT
TRACK
DISP
DISP
DISP
DISP
DIsp
DIsp
DISp
bisp
DISP
SPARN
SPARN
SPARNM
DISP
SPARN
DISP
DISP
DISP
DISP

DISP
SPARN
SPARN
SPARN
DISP

RDBM_PREVIEW_CHARS_OFFSET_WORDSDISP

DBM_SZ_AB_REDUND_WORDS
PSTACK_ADDRESS
DISP_RBV_ARE_RAD

DB
SPARN
DISP

Tr AIRPORT_ARRS (.1i.) .BHG_AZIM_PRIM.RANGE_END TRACK

TKDISPID
TKDISPID
TKDISPID
TKDISPID
TKDISPID
TKDISEID
TKDISPID
TKDISPID

TKDISEXD
TKDISEID
TEDISPID
TKDISPID
TKDISPID

TKDISPID
TKDISPID
TKDISPID
TKDISPID
TKDISPID
TKDISPID
TKTRKPRM

TKTRKPRN
TXDISPID
TEKDISPID
TEDISPID
TEDISPID
TEKDISPID
TXDISPID
TXDISPID
TKDISPID
TEDISPID:

TEXDISPID

TKDISPID
TKDISPID

TKHISC
TKNISC

TKDISPID
TTAUTODR
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FILE: DED SPF2/51S D VM/SP CONVEHSATIONAL MONITOR SYSTEM ' IM-pie08e 0007 v
DRGUNQ 3.54.12 3.0-17 TSITEQ DARG Ti  UNKNOWN_AER DISP ' TTAOTOD"
N/A=DSAQ 2,122 2.0-22 NSITEQ KOFC MPEB BCOMR RDBND SDB2 i SYSTEN_AND_B_WDS spaRN !
c  DSAT MSITEQ i DISP_SATES_ELLIS - pIs? ! TKDISPIL
N/A-D5CODTQ 2,122 2.0-22 M“SITEQ MPEB i . SELECTED_CODES SPARM
N/A-DSPQ 2.122 2.0-22 MSITEQ  MPSTACK
N/A-DSKNQ 2.100 2.0-18 TI KOFC i DISC_ALLOC_NMAX_DRIVE SPARM
N/A-DSLVQ 2,122 2.0-22 MSITEQ i _SYSTEM_LEVEL SPARN
¢ DSNA MSITEQ v i DISP_SNA_ARR_RAD DISP  TKDISPIL
N/A-DSORQ 2,122 2,0-24 MSITEQ MPEB BCONR RDBMD SDB2 i START_REFRESH_WD SPARN
N/A-DSPKYQ 3.77.1 3.0-28 MSITEQ DSPKY
c  DsQ 3.54.2  3.0-16 TI COMA i PRE_PTD_FP_CHNG_STOR_DISPL IFY - TKNISC
N/A-DSSLQ 2,122 2.0-24 MNSITEQ COMC TRAD i DBM_SS_LENGTH SPARN
N/A-DS5Q 2,122 2.0-24 ABSITEQ COMC NPEB RDBND SDB2 TRAD i DBM_SINGLE_SYNBOLS SPARN
N/A-DSTiQ 2.122 2.0-23 ASITEQ KOFC MPEB RCOMR RDBMD RTDOP SDB2 TDOP Ti  KYB_STORE_TBACKS SPARY
B/4-DSTAGQ BSITEQ  MPEB sDB2 i PRP_STAGGER_SUBLIST SPARM
N/A-DSTSQ 2.122 2.0~22 TI BSITEQ RTDOP i, DSPSZ_TN_ST DISP
¢ DSHD BSITEQ i DISP_SW_DEPART DIS? ' TKDISPID
c  DSWE MSITEQ i DISP_SWEET_ROBINSVILLE DISP ' TKDISPID
c DsSUE MSITEQ i DISP_SW_RANP DISP . TKDISPID
N/A-DTADQ 2,104 2.0-18 TI DTK2 '
¥/A~DTBQ 2.122 2.0-24 ASITBQ IFO KIP MPEB RCOMR RDBM 5DB2 i TRACK_BALLS SPRRH
N/A-DTESTQ 2.122 2.0-248 MSITEQ PDOP SDB2 i TEST_TARGET SPARN
¥/A~DTFDQ 2.105 2.0-19 TI DTKY4
N/A-DTGQ 2.122 2.0-24 MNSITEQ  MTGA MTGCT SDB2 i TARGET_GEN_TRACKS SPARM
N/A-DTGS2Q 2,122 2.0-22 T1 MSITEQ i DSPSZ_TN_TG_SIZE bIsp
N/A-DTINQ 2.122 2.0-22 NSITEQ KOFC MTGA MTGCT PDOP i SYSTEM_TIMNE SPARN
N/A-DTMDQ 2.106 2.0-19 TI DTK3 ,
c  DTSQ 3.54.2  3.0-16 TI COMA i PRE_PTD_DEPFLT_TEAP_TO_CTS IPY TKAISC
¢ DXYDOTQ 3.94 3.0-32 TSITEQ DELXYDOT i I_PIL_MAX_VELOCITY_RDR_ONLY DISP TKTRKPRA
N/A-DZINQ 8.2.2 8.0-1
N/A-EDIS 7.2.1.9 7.0-23
N/A-EDIU 7.2.1,10 7.0-24
N/A-EDOS 7.0.1.14 7.0-11
N/A-EDOS 7.2.1.13 7.0-28
#/A-EDOS 7.3.1.13 7.0-35
N/A-EDOU 7.2.1.14 7.0-29
N/A-EDOU 7.3.1.14 7.0-36
#/A-EDOY 71115 7.0-12
N/A-ELDDDTQ MSITEQ  ELDDDT TINE_BTWN_DATA_LOSS_MSGS
‘¢ EMBQ 2.123 2.0-24 TI COMA CONB  PSRAP TSUBO TSOB1 ebc EMGNCY_BEACON_CODE_ALLOC SPARM  TKAISC
N/A-ENCTQ 2.123 2.0-25 TX COMB i EMGNCY_COUNTDOWN_CODE SPARM
N/A~END 5.1.7 5.0-7 :
c  EQTYQ 3.50 3.0-15 NSITEQ COMA  KOFA KOFC SCTHE b AIRCRAFT_TYPE_DISP DISP . TKAISC
N/A-ES Telala il 7.0-11 7.2.1.13 7.0-28 Te3.1413 7.0-35 :
c EWR 3.124 3.0-37 MSITEQ TEIEC i; SNSR_1_EWR TRACK TKAPTID
N/A-EWRRIi 7.4.1 7.0-41  7.4.2 7.0-42 .
c EWRA © MSITEQ - : : i . EWB_ABR_AIRPOBRT_V TRACK , TKAPTID
c  EWRD NSITEQ i BWR_DEPT_AIRPORT_V TRACK TKAPTID
K/A-EZULUQ 2.155 2.0-35 TI CRIT KOEC i TINE_EXEC_STORE_LOC_ZULU SPARN
¢ Faaa 3.138 3.0~-40 _ TA: CONF_FIX . TKFIXID
N/A-FBDTQ T . i THSHR_DT_FBD_PARM - DISP
N/A-FDBNQ 3.119 3.0-36 _MSITEQ. - R : i - NO_FULL_DB DBA
N/A-FDIG 3.5.2-1 SYSEQO0  SISEQ1  SYSEQ2 i FULL_DIGITAL_DISP SPARN
c  FIFRQ 3.20 3.0-4 DSITEQ VICDT VICIXT ebc FIBRST_IFR_CODE IFY . TTBCNBNK

N/A-FPILT 2.165 2.0-38 )
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PILE: DED

N/A-FILIT
c FIBRAT
K/A-FIRMTQ
H/A-FIRM1Q
N/A-FIRM1Q
FIRN2Q
FIXnQ
FIXCNQ
FLUSQ
FHDRQ
FYFRiQ
FYFRQ
N/A-GANNQ
N/A-GHALTQ
N/A-GLALTQ
N/A-GTALJQ :
N/A-GTALiQ '
N/A-GTRijQ
N/A-HDEVQ
N/A-HIGHQ

[o4 HJ BQ )
N/A~HICTQ .
HPN

HPNA

HPHD

HTBQ

HTBQ
IAAEQ '
B/A-IAIQ '
N/A-ICAPYNQ
N/A-ICGTNQ
N/A-ICHA
N/A-ICTA
N/A-IENT ,
N/A-1FQ
N/A-~IFREFQ
N/A-IFPXHQ
N/A-1ITSQ
N/A-1LPQ

N/A- IMMEFQ !
N/A-INHBY )
N/A-INIBQ
N/A-INITRQ
R/A-INPBQ
N/A-INTBCNQ
N/A~-INTRADQ
N/A-I0PFQ
N/A-IOP1Q
N/A-1I0P2Q
H/A-IPAPNQ
H/A-IPGTHQ
N/A-IPJIGTHQ

c Isp

c ISPA

c ISPD

noaaana

anonaaaan

SPP2751Ss b .
i
2,165 - 2.0-138
8.5.5 8.0~23
2.126 2.0-26
8.5.4 8.0-22
2.126 2.0-26
3.43 3.0~13
3.43 3.0-13

3.54.6 3.0-17
2,161 2.0-36
3.20 3
3.20 3
2.40 2
3.55.20 3
3.55.20 3
3.55.10 3
3.55.10 3
3
2
3
2
2
3

3.55.10
2.33
3.55. 18
2.123
2.123
3.124

WE i wwW e W E SN E EO® W WW

3.12)
3
3.44
3.16
2.45

LI T I )
&N~

)
(==

. 3
v

b8 e a0
] i
~

NWNNWEND DWW NDNNWWWW

NMooo

t

i
SDB1RO

DSITEQ

TL

TI

MSITEQ
MSITEQ
MSITEQ
NSITEQ
KSITEQ
TSITEQ
MSITEQ

]
TI
TIL
NSITEQ
)

TI
I

BSITEQ
TL

DSITEQ
T1

r

vt

HSITEQ
HSITEQ
HSITEQ

¥YH/SP CONVERSATIONAL NONITOR SYSTES .

TPUR
FIXCVT
FIXCVT
KOFC
COoMA
VICDT
vicoT

cons
VICIXT
VICIXT

CONA COoM8 TSUBO TIUB1T
CoNB

TEXEC

PSRAP

RCONR
RCOMR

RDBMD
RDBHD

KOFA
KOFaA
IFI

IDAT

IDAT IFI
IDAT IPI

I¥O
IFO

INIFC

IDAT
IDAT IFI

IFO

RCONg EDOP

IDAT IFI

BDBMD
TTYD

TEXEC

ebc

ebc
&hc

[ S S T

b e

enun

e pute

o

[P,

| PIBMNESS_TABLE.

‘ ".“"'“5;‘3' L|;‘ (_f‘,':: S et

' MTRK_FIRE_ 1
 MTRK_FIBN_1 .
| TPUB_PIBNNESS

SS_PIX_TYPRE
NO_FIX_DEFPIN_E_AIRPT

MANUAL_STORE_TRK_STOP_TINE

MTEK _SCANS_RDR_PLASH
CODE_INPO, FYER
CODE_INPO

HIJACK_BEMCON_CODG_ALLOU
HIJACK_COUNTDUWN_ CODE

. SHSR_3_HPN

BPH_ARE_AIREBORT_X
HPN_DEPT_ALRPORT_;.
HOME_TRR_X

HOME_TRK_Y
IFY_XAUTO_ACGU_ENRBLE
IPY_ACK_TIMEOUY 1. 2RVAL

CHC_IFY _RECEIVE
CHC_IFY TRANSHLIT

ARTCC_CAPABILI®Y

IFL_SECONDS_SCALE: 0
IFL_INTRPT_STAT_T#'_SIZE

IPY_8SG_BXCEAKGE_ 7~2Q
DBM_WD_FDB_&5A4_L##IBIT

INTIT_RDBM_BRAHGE_PiiTEH
IFL_NO_INPRTNT_BUIPERS
AUT_INT_BEACON
AUT_INT_RADAR

SNSH_2_ISP
ISP_}RR_AIRPORT_&
ISP_DEPT_ALRPORT_&

PAGE 00007

TRACK

TRACK
TRACK
TRACK
Irr
IFY
TRACK
TRACK
IFrY
IFY

SPARE
SPARN
TRECK
TRACK
TRACK
SPAERM
SPARM
IFY

IFY

IFY
iry
IPY

IrY
IFY

IfY
DIsSP

BDBM

TRACK
TRACK

TRACK
TRACK
TRACK

TIFIRE

TEKTRXPRN
TTSSAPIX
TKEANGER
TEKMISC
TETHKEIN
TTBCYBEK
TIBCEENK

TKEISC

TKAPTID
TKAPTID
TKAPTID
TKBISC
TKMISC
TKTEKPRM

TKAPTIR
TKAPTID
TKAPTID
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FILE: DED

N/A-ITESTQ
N/A=ITRQ
N/A-ITUIQ
N/A-JDCTHQ
[ JFK

c JPKA

c JFKD

c KkQ
N/A-KCdY
KCHK
KCNKH

KDSS
KDSS2
/A=KEDQ
KELL
/A-KENTQ
KESAR
KESARY
KESDR
KESDEH
KEWRD
KENRDH
KE48QF
KEWBFPH
KEWRLCL
KEWRM
KEWBSi
KEWRTCA

aocaoooo0ooconQa=z0=z00000

N/A-KEYLGTFQ

N/A-KEYLGTH

KDISNTij '

N/A~-KEYNORDS

KAPNA
KHPND
KHENDH
KHPNLCL
KHPNY
/A-KICQ
KILSNY
KILSH3
/A-KIPKYQ
KISPE
KISPEH
KISPI
KISPI1H
KISPLCL
KIsen
KISPN
KISPNH
KISPNW
KISPWH
KJFKD
KJFPKDY
KJFKF
KJFKLCL

=Z=O006000

z00

acaoaococaaobotnona

SPF2751S D )

|
SYSEQD - 3.5.2-1

. 2.20 2.0-4
3.53 3.0-15
3.124 3.0-37

3.26 3.0-%
2.128 2.0-25
2.124 2.0-25
2.124 2.0-25
3.79 3.0-29
3.79 3.0-29
3.79 3.0-29
2.124 2.0-25
3.77.1  3.0-28

DAT IFL IPO RDBMD SDB2 SYSEQ! SYSEQ2 TTYD

MSITEQ

v ——p

yH/SP CONVERSATIONAL MONITOR SYSTEN

IFI
IDAT

ALTRKR ALTRKR1

TEXEC

SYMT PAIRT
IFO KIP

CBRITD
CBIT
CRIT

DOP IFO

KIPKY

KIP

SDB2

-

9

[

[T O VR Oy PR T OO R U U VR U ONY VN

[ O O o O N N Y T v T O A T T L T Ty e

. PAGE 00009
ve .

e

IPY_TEST_PROGH .

IPL_DX_RETRNSMIT_PARN
IPY_TRK_UPDATE_TINROUT
JUMP_THHESHOLD

SNSR_O_JPFK
JPK_ARR_AIRPORT_U
JPK_DEPT_AIRPORT O
KYB_TYPE.KYB_DD_TYPE
KIP_INT_PRE_CHANMEL_SWITCH
KYB_CARNEL
KYB_CARMEL_HO
MAINT _KYB_DISP
XYB_DSS_PHASE_1 .
KYB_DSS_PHASE_2
KIP_BAD_OUT_PAR_INTRUP
KYB_ELLIS
KIP_TIME_BTWH_ED_ER
KYB_EWR_SAT_ABR_EAD
ABRR_RAD_HO_KYB_EWR_SAT
KYB_EWR_SAT_DEPT_RAD
DEPT_RAD_HO_SAT_EWR_KYB
KYB_EWR_DEPT_RAD
DEPT_RAD_HO_EWR_XYB
KYB_EWR_FINAL_VECTOR
PINAL_VECTOR_HO_KYB_PEWR
KYIB_EWR_TOWER_LOCAL
KYB_EWB_MAINT
KYB_EWR_SAT_i
KYB_EWR_TOWER_TCA
PULLUP_LNGTH_KYB_TABLES
CRIT_LWGTH_KEY_TABLES
CRIT_NO_KYB_TABLES
KYB_HPN_ARR_RAD
KYB_HPN_DEPT_RAD
KYB_HPN_ARR_DEPT_HO
KYB_HPN_TOWER_LOCAL
KYB_HEN_MAINT
KIP_INT_STATUS_TABLE_SIZE
KYB_MONITOR_1V_JFK_ILS
KYB_MONITOR_3_JFK_ILS

KYB_ISP_EAST
KYB_ISP_EAST_HO
KYB_ISP_BDR_HVN
KYB_ISP_BDR_HVN_HO
KYB_ISP_TOWER_LOCAL
KYB_ISP_MAINT
KYB_ISP_NORTH
KYB_ISP_NORTH_HO
KYB_ISP_WEST
KYB_ISP_WEST_HO
KYB_JPK_DEBT_RAD
KYB_JFK_DEPT_RAD_HO
KY8_JFK_FINAL_VECTOR
KYB_JPK_TOWER_LOCAL

SPARN
IrY

IFX

TRACK
TRACK
TRACK
TRACK

KBD

KBD

TXAPTID
TKAPTID
TKAPTID
TTKEYIBRI

TKKYBID
TXKYBID
TXDISKYE
TXDISKYB
TXDISKYB

TKKYBID

TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKKYBID
TIDISKYB
TKDISKYRB
TKDISKYB
TKDISKYB
TKDISKYB
TRKDISKIB

TKKYBID
TKKYBID
TKKYBID
TKDISKYB
TKDISKIB

TKDISKYB
TKDISKIB

TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKDISKYB
TKDISKIB
TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKKYBID
TKDISKYB
TKDISKYS
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FILE: DED SPF27515 © -PAGE 00010

: 1 3 . P : o
c  KJPKNM : - : MSITEQ i - KYB_JPK_NAINT KBD TKDISKYD
¢ KJFKTCA MSITEQ i KYB_JFPK_TOWER_TCA . KBD TKDISKIB
c  KLGAD ‘ . MSITEQ i ' KYB_LGA_DEPT_RAD KBD TXKKYBID
c  KLGADH MSITEQ i * KYB_LGA_DEPT_RAD_HfC KBD TKKYBID
c  KLGAF . MSITEQ i RYB_LGA_PINAL_VECTOR KBD TRKYBID
¢ KLGALCL . MSITEQ i KYB_LGA_TOWEB_LOCAL : KBD TKDISKYB
c  KLGATCA | MSITEQ i KYB_LGA_TOWER_TCk KBD TRDISKYB
N/A-KMDBMiAg  3.122 3.0-37 msITEQ KIPN Ti DISP_A_BIT_EHCODED K8D
N/A-EKMDBMiQ @ 3.122 3.0-37 MSITEQ KIPN Ti DISP_BIT_ENCODED KBD
c  KnIc . MSITEQ i KYB_MICKE KBD TEKKYBID
c  KMICH MSITEQ i KYB_KICKE_HO ) KBD TKKYBID
¢  KHNERi ' MSITEQ Ti KYB_NE_RAMNP_i KBD TXDISKYR
¢ KNURi : MSITEQ Ti KYB_NW_RAMP_% . KBD TRDISKY:
¢ KRBY MSITEQ i KYB_RBV_ARR_RAD ) KBD TKKYBID
¢ KRBVH ] MSITEQ i KYB_RBY_ARB_RAD_HO KBD TKKYBID
¢  KSAT : MSITEQ i KYB_SATES . KBD TKXYBID
c  KSATH : MSITEQ i KYB_SATES_HO KBD TKKYBID
c  KSNA i MSITEQ i KYB_SNA_ARR_RAD KBD TKKYBID
¢ KSHNAH MSITEQ i KYB_SNA_ARR_RAD_HO KBD TRKKYBID
c  KSWD ‘ MSITEQ i KYB_SW_DEPT_RAD KBD TEDISKYB
Cc  KSHDH : NSITEQ i KYB_S¥_DERT_HO K8D TKDISKYB
c  KSWE . MSITEQ i SWEET_ROBINVL_KYB KBD TKKYBID
c  KSWEH MSITEQ i KYB_HO_SWERT_BOBINVL KBD TKKYIBID
¢ KSdRi ‘ MSITEQ Ti KYB_SW RAMP_1i KBD TKDISKYB
N/A-KYBMQ 3.119 3.0-37 NSITEQ i KYB_PER_DISP DBHN
N/A-LALT ‘ TI ALTRKR ALTRKR! CATU cona BTQCC i CTS_REPS_SIZES_WOBD_u4S SPARN
N/A-LAT 5.2.1 5.0-7
¢ LATTQ ‘2.103 2.0-18 1T KOFA MAT i TINE_LATTICE_ADVANCE SPARN TKTBEKPEN
N/A-LCONLQ -+ 3,23 3.0-5 DSITEQ  COMA KOFA KOFB A NYT_CONTROLLER_LOWEST_POS SPARN
N/A-LCWDQ DSITEQ MISTG LAST_C_WD
N/A-LDAQ 8.2.3 8.0-2
N/A-LEVIZO = 8.2.4 ' 8.0-2
c LGAA MSITEQ i LGA_ARR_AIRPORT_Y IFY TEAPTID
c LGAD X NSITEQ i LGA_DEPT_AIRPORT_Y IFY TKAPTID
N/A~-LGCT 2.165 2.0-38
N/A-LINCON 8.2 8.0-1 !
N/A-LK2Q 7.2.1.6 7.0-19
c LLAD 3.54.2 3.0-16 TI coMa i ARTCC_LOV_TINE_DIF DESP_ARIV_TBKTRACK TKTRKPBA
¢ LLKQ 3.54.2 3.0-16 TI COMA i NOART_LOW_TIME_DIP_r2P_ARIV_TRKTRACK TKTRKPRA
N/A-LMDINQ ' 8.2.5 8.0-3 i
c LMTDBQ .+ 3.123 3.0-37 MSITEQ conA COMB i ADB_BCON_CODES_DISP DISP TENISC
c  LNKCTQ | 1.126 2.0-28 TI COMA SLINK i NTRK_NO_LINK_FAIL TRACK TKTRKPRA
N/A-LNKT 2.165 2.0-38
N/A-LNKIT 2.165 2.0-38 !
N/A-LNK2T . 2.165 2.0-38
H/A-LSEP 7.2.1.6 7.0-13 J : -
c  LSPDiQ 2.126 2.0-27 T TPUR SPEEDP Ti. SENSOR_SPEED. LOVER_SPEED TRACK TTSENSOR
N/A-%DQ 3.83 3.0-30 DSITEQ DISTRT MBUFI TA MDBM_DISP_NO_PARAH SPARN
N/A-MACHQ 2.30 2.0~-6 .
B/A~3AXALRQ 8.6.2 8.0-26
c  MAXBRiQ 3.127 3.0-38 MSITEQ Ti SENSOR_TYPE. MAI_BCON_RPTS TBRACK TTSENSOR
N/A-HAXCHQ 2.50 2.0-9 .
N/A-NAXIQ 7.1.1.1 7.0-1
c  MAXRRiQ 3.127 3.0-38 u%zrzq Ti SENSOR_TYPE.MAX_BAD_RPTS TRACK TTSENSOR
N/A-NAZiQ 3.55.22 3.0-26 ’
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FILE: DED

N/A~8BDTQ
N/A~NBMi
c nCDIY
N/A-4DBNQ
N/A-NENQ
N/A-HFIRNQ
R/A-NFPHMANS
N/A-MFSEPA
N/A-MPSEPB
N/A-MFZALQ
N/A-MF1SEQ
N/A-MINCHQ
N/A-MINDTQ
N/R~MISCAQ
H/A-NISCGQ
N/A-MISPAQ
N/A~NISPGQ
N/A-NLO
N/A-BKLDTQ
N/A-MNRELQ
N/A-MNRNGQ
c H0CQ
N/A-MPREVO
N/A-NRDKYD
N/A-MBEADQ
N/A-BHGiQ
MBRGSiQ
N/A-MRONQ
N/A-MSiQ ‘
N/A-MSAY
N/A-MSAN
N/A-MSAW
N/A-NSAU
N/A=NSAN
N/A-4SDSZQ
N/R-4SW (A-D)
N/A~HSHA
K/A-NSuB
N/A-HSuC
N/A-NSiD t
N/A-NSHKYQ
N/A-ATDCAL
N/A=NTDCBLA
¥/A-4TDCEA
N/A-NTFLP .
B/A-MTGNQ
N/A-MTHNI
N/A-MTHNI
N/A-MTRECQ
B/A~HWALQ
B/A-3XALQ
N/A-83CTQ
N/A-4XBNGQ
N/A-NXSDTQ
N/A-M1CAQ

SPF27515
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¥/A-SBAOTYQ :
N/A~SBBAAQ '
N/A-SBBPDTQ
R/A-SBBFOQ
N/A-SBBNAQ
N/A-SBBRAQ
N/A-SBBRPQ
N/A-SBDFOQ
N/A=-SBHCTQ
N/A-SBIEQ
N/A-SDHCNOQ
N/A-5BTOQ
B/A-SBTTNDQ
N/A-SChQ

[ SCANiQ
N/A-SCTLGTH
K/A=-SCiDQ
B/A-SECTOLQ
N/A-SPIFOQ |
¥/A-SFIRND
N/&4-SILLQ

[+ SIN3ATY
N/A=SIPBLQ
N/A-SIPCSHQ
N/A-S1IPDERD !
N/A-SIPIDERQ
N/L-SIPIPQ
¥/A-SIPIPRSQ
N/a-SIPLWIQ
N/A-SIPPATQ |
N/A-SIPPTL)Q
N/A-SIPROTY
N/A-SIPSTLQ
N/A~SIPTPQ
¥/A=-SIPTINEQ
N/A=-SIPTOSHY
c SLEVQ
N/A-SLIGT

c SMOOT
N/A-SHPOPFY

SPP2751S D
2,119 2.0-21
2,119 2.0-21
3.29 3.0-8
3.29 3.0-8
1,59 3.0-27
2.123  2.0-25
2.123  2.0-25
2,165  2.0-39
3.55.16 3.0-24
3.55.17 3.0-25
3.54.19 3.0-18
3.56.11 3.0-17
3.54.10 3.0-17
3.55.16 3.0-24
2.9 2.0-3
2.70 2.0-13
2.73 2.0-13
2.68 2.0-12
2.76 2.0-14
2.75 2.0-14
2.74 2.0-13
2.67 2.0-12
2.717 2.0-14
2.89 2.0-16
2.71 2.0-13
2.69 2.0-13
2.66 2.0-12
2.72 2.0-13
3.40 3.0-11
3.19 3.0-4
3.79 3.0-29
2.120  +2.0-21
2,134 2.0-31
2.133 2.0-31
2.126 2.0-26
2.34 2.0-15
2.91 2.0~16
2.168 2.0-41
2.136 2.0-31
2.138 2.0-32
2.0-32
2.131 2.0-30
2.137 2.0-31
2.135 2.0-131
2.92 2.0-16
2.169 2.0-41
2,171 2.0-41
2.129  2.0-30
2.0-30
2. 140 2.0-30
2,170 2.0-41
3.62 3.0-27
2.165  2.0-38
2.83 2.0-15
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TI
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#SITEQ
MSITEQ
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V8/5P CONVERSATIONAL MOKITOR SYSTER

IFQ KIP KOFA Kops
MPEB 8TGA NTGCT sDpB2
DCONT DPLAGT SDABT WSWDAB TKRCXT
3.0-27 MDTSK DTP

ADTSX DTP

KOFA KOF8 KOFC PSRAP TIWI TSUB0 TSUB!
conp

KOFC

MSAND NSANQ NTGA
IrI nTP
TTYD

HTGCT

T5UB0 TSUB!
SBAOT

SBBAA

SBBFDT

SBBFO

SBBHEA

SBBRA

SBBRP

S$BDFO

SBHCT

SBIE

SBRCHO

5BTO

SBTTND

SCT

MTGA NTGCT SDB1?
CRIT CRITD
MPEB SDB2
PSRAP

SDBIRO

SBIC

PSBRAP
PSRAP
PSRAP
PSRAP

SoB1
SD81 SDBIRO

PSRAP
PSRAP
PSRAP
PSRAP
PSRAP
PSR AP
PSRAP
PSBAP
PSRAD
PSHAP
KOFB

5081

SpB1
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8EN_RDOUT_BUFF_HO_TORD

SPARE
SPARN
DISP_SYS_DATA_PABAZ pIse
S5_DISP_DEAD_TINE_t DISP
SS_DISP_DEAD_TINE_ 2 DISP
¢ SUS_ATE_BEACON_CODE SPARE
SUS_AIR_COUNTDOWN_CODE SPARR
¥O_SATELLITE sSPARN
CTS_PERCENT_TRANSFER_FP sePans
CT5_PERCENT_CHTL_TRK_CAPACITY TRACK
MTRK_SEC_AZI_BIN_HNULT TRACK
BCON_INIT_SBLCT ey
SENSOR_TYPE.SNSR_SCAY_TIAE SPARM
CRIT_LNGTH_SELECT_CODE_TABLE  CBRIT
NEN_SELCT_CODE_BUFP_WORDS KBD

PSRAP_SECTR_MRK_O_MAX_DLTA_WAITPSRAP
SRAP_OUTPUT_PIPO_NUM_VOHDS PSRAP
ATBRK_PIRM_SFIRA TRACK

SEAP_SECTR_MRK_BRROR_THRESHLD PSEBAP
SRAP_INPUT_BUFFER_LNGTH PSRAP
MIN_SECTB_MNRKS_POR_PSRAP_SYNCH PSRAP
PSRAP_THRESHLD_POD_ILLEGAL_IDS PSRAP
SEAP_ID_FAIL_NUN_WORDS PSRAP
MX_SRAP_INP_PARITY_PBE_PAILURE PSRAP
PSRAP_SYNCH_CHSECTIV_ID_POS_PARPSRAP
PSRAP_EXECS_WOUT_PSRAP_INP_FAILPSRAP
SRAP_CLR_THBESHLD_VALU_DLTA_TINPSRAP
SRAE_SCAN_TIME_STOR_TBL_LNGTH PSRAP
OUTPUT_TINE_RPT_STOR_OVPLOW_MSGPSRAP
PSRAP_LNGTH_INTEUP_STATUS_TABLEPSRAP
SRAP_TIME_NELAY_BTWN_PAILUREBLEPSRAP
PSRAP_STARTUP_TINE PSRAP
OUTPUT_TIME_FOR_SENSR_FAIL_MSG PSEAP
NO_PROT_LEVEL SPARM

SHOOTHIEG_TABLE TRACK

TEAISC

TXBISC
TXTRKPRY

TETRKPRA

TTSENSOR

TEMISC

TKMISC

TTSHOOT
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N/A-SMPRB3Q
N/A-SMPRDFQ
N/A-SHMPRTQ
N/A-SHPSFQ
N/A-SMPTOQ
N/A-SNFTTQ
N/A-SNRORPQ
(o] SPDIQ
N/A-SPDN
N/A-SPDP
N/A-SPEEDQ
N/A-SRAOTQ
N/A-SBGijQ
c SRGQ
N/A-SRMAXQ
N/A-SRPA
N/A-SRPB
N/A-SEPC
N/A-SEPD
N/A-SKPE
N/A-SRPF
N/A-SRPG
N/A-~SRPH
N/A-SREPKYQ
N/A-SREDAAQ
N/A-SRRDEQ
N/A-SRRDQ
N/A-SRRDRAQ
N/A-SKRDTQ
N/A-SERFOQ
R/A-SRBRPQ
N/A-SBRSDTQ
N/A-SRRTOQ
N/A=-SRTTHNDQ
N/A-SEKUSE
N/A-SSA1Q
N/A-5SA2Q
N/A-SSBY
N/A-SSDTQ
N/A=-S5SNQ
N/A-STAGQ
N/AR-STDISQ
N/A-STRNQ
N/A-STTALL)
N/A-STTAULQ
N/A-STTRLLQ
N/A-STTRULQ
¥/A-SUBQ

[+ supiv

c SUPKYQ
c SOPLEGAL
N/A-SWNABiQ
N/A-SYSLVQ
¥/A-S1CLQ
N/A-TiEPQ

SPP2751S D '

2.80
2.79
2.81
2.78
2.82
2.90
3.120
3.54.17
7.2.1.7
7.2.1.7
2.10
2.60
3.55.16
2.11
8.3.7
2. 166
2. 166
2.166
2.166
2. 166
2.166
2. 166
2.166
3.77.1
2.56
2.59
2.65
2.57
2.61
2.59
2.63
2.62
2.64
2.58
5.1.3
2.112
2.1142
2.109

3.119
3.58
2.53
3.119
2.88
2.87
2.86
2.85
3.12
3.22
3.77.2
3.90
3. 142
2.1
3.40
7.6.3
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DSITEQ

TI
TI

MSITEQ
TI
TI

HSITEQ
TSITEQ

DSITEQ
DSITEQ
MSITEQ
MSITEQ
DSITEQ
TL

pgITEQ

V4/SP CONVERSATIONAL M¥ONITOR SYSTEM

SMPRBS
SMPRDF
SHPRT
SMPSF
SHPTO
SIPTTP
SNRORP
TEXEC

SRAOQT
TSUBO TSUB1

SIPRAC SRAPNT
SIPSBINT SIPRIC SIPICIN SIPE
SIPSBIN2 SRAPNT
SRAPNT

SIPSBIN3 SRAPNT
SRAPNT

SIPSBINU SRAPNT
SRAPKT

SRPKY

SRRDAA

SRRDE

SRERDRA
SRRDT
SRRFO
SRRRP
SBRRSDT
SRRTO
SBRTTND

DSLIANT

STTAZN
STTAZM
STTRNG
STTRBNG
IFI
COUNT
SuUPKY
KOFC
BSCFRT
bop
SCT1

SIPD SI

tim

PTIO

o T

-

Ti

Ti

“"“*“‘“"’W
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- NO_SCRATCH_PAD_INDICATOR
. MTRK_RATE_TURN_SPEED

" WTRK_SEC_RNG_BIH_MULT

SRAPNT

DBM_SS_A_WORD_PROC
DBM_SS_A_WORD_NO_PROC
DEDS_SS_WORD_DISP_TINME
TMSHR_DT_SS_PARM

PRP_ASR7_STAGGER

DBM_SZ_STORE

IFY_COORD_SENSOR
KYB_TYPE.SUPKQ
SOPERVISORY_ENABLE
SUPERVISORY_LEGAL_PLAG
SENSOR_DEF_FOR_SWAB
CURRENT_SYSTEN_LEVEL
INIT_SELCT_1_BEACON

DISP

TRACK

TRACK

DISP
DISP
DISP
DISP

MSAW

DBHN

IFY

SPARM
KBD
SPARN
IFPY

TKBCNSEL

TKTRKPRA

TKKEYBD
TKMISC
TKMISC
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\ R TR
N/A-TiFNQ ‘o 3.67 3.0-27 ' BSITEQ NO_TRACK_PILE_CTS TRACK
N/A-TxQ 2.93 2.0-17 ! - -
c TABBQ . TI MSITEQ i DEDS_TAB_B_WORD_DISP_TINE DISP TXKHISC
N/A-TABIT 2.165 2.0-40
N/A-TAB2T i 2.165 2.0-40 '
N/A-TAB3T . 22165 2.0~-40
N/A-TAB4T . 2.165 2.0-40 ' .
c TADAQLQ 3.81 3.0-30 DSITEQ AQLBCT TRACK Ti DISPLAY_CONFIG_TYPE.TADAQDQ DISP TTDISP
N/A~TADRNGLQ © 3.80 3.0-30 DSITEQ AQLRNGT ' Ti TRACK_ADAPTED_RAKNGE SPARN
N/A-TALSEC) - 2.128 2.0-30 1TI i TRK_SUBPGH_ALT_TEBK THACK
H/A-TANCAQ 2.38 2.0-7 } .
N/A-TAPLQ 3.9 3.0-32 ANSITEQ MSAY 85A9Q BRSHOVE MTGA MTGCT Ti  TOTAL_KO_APPHOACH BTG
N/A—TAQ ’ 2.0-17 TI CATU CDR CORD CONA cons i TI_CODE_A
N/A=-TAQ 2.0-17 TI DOP IFI IPO KIp KIeM
N/A-TAQ ) 2,0-17 TI KOFA KOFB KQFC MSAW MSARQ
N/A-TARQ 2,0-17 TI MSAV2Q MSAW3Q MSAWHQ HMSITEQ nTP
N/A-TAQ : 2.0-17 TIL PDOP RDBNED 5DB2 TRAD
N/A=TASQ . 3.68 3.0-27 .
N/A-TASTLGTH  3.79 3.0-29 HSITEQ CRIT CRITD i CRIT_LNGTH_SYS_TIME_PER_DATA CRIT
N/A-TASTQ ' TI cona CoMB IFI KOFA KOFB i TI_CDE_ASTERISK SPARNM
c TBBSQ 2.3 2.0-2 TI KOFA KOFB KOFC [« TRACKBALL_BIN_SI2E KBD TKtrkpra
N/A=TBCUTQ - 2.102 2.0-18 T TBCNT NO_REPS_BTWN_EXECS_H TRACK
N/A-TBPSIZ 2.12) 2.0~21 TI CBIT SDB2 i REM_TBPRET_KBD_NO_WORDS KBD
N/A-TBQ 2.0-17 1TI CDRD COMA KOFR ROFB NSAUQ i TI_CODE_B
N/7a-TB) 2.0-17 TI MSAW2Q MSAW3Q MSAW4Q MSITEQ PDOP
N/A-TBQ 2.0-17 TI SDBY SDB2
N/A-TCARQ T1 i TI_CDE_CARRT
N/A-TCASECQ TI i SCTR_TRK_CA TRACK
[+ TCFCO Co3.54.7 3.0-17 TSITEQ IPY KOFA KOFC TSUBO TSUB! i TBL_1_ABR_TRK_RENTENT TRACK TKTRKPRM
¢ TCPC1Q 3.54,20 3.0-18 TSITEQ TPRED i TBL_1_LIST_ARBR_TRK_RENTENT SPARN TKTRKPRM
c TCIDQ - 3.70 3.0-28 MSITEQ CRBIT CRITD IDAT IFPI IFO i MAX_TRACK_PILES5_ASSOC_TIFY TRACK TKMISC
H/A—-TCHNQ ! TI i NTRK_TCN TRACK
N/A-TCPERQ TI i TI_CDE_CENTERED_DOT SPARM
R/R-TCQ \ 2.0-17 TI CDR CDRD Coni cons 00pP i TI_CODE_C
N/A-TCQ 2.0-17 TI IFO KIP KOFA KOFB KOFC
N/A-TCQ 2.0-17 TI NSANQ MSAW2Q MSAW3Q MSAW4)D MSITEQ
N/A-TCQ 2,0-17 711 PDOP RDBMD ERKIP SDB2 TRAD
N/A-TCRQ TI COMA CONB IFO KIp KIPH i TI_CDE_LFEED_CRG_RTN
N/A=TCR2 TI KOFA KOFB KOPC MPEB MSITEQ
N/A=TCKQ ' T PDOP RDBMD RKIP spsl SDB2
¥/A-TCRQ : Tl TPRED TRAD
¢ TUk3EBCQ | 2.1238 2.0-29 TI TCBSS i SCTR_TRK_XREPF TRACK TKTRKPEN
N/A-TDARQ TI i TI_CDE_DOWHN_ARROW SPARM
N/A-TDMDC Tr i TI_CDE_DIAMOND SPARHM
N/A-TDQ : 2.0-17 T CDR CDRD coNa conB IFO i TI_CODE_D
- N/A=TDQ 2.0-17 TL KIP KIFM KOFA KOFB KOFC
8/A-TDQ 2.0-17 TT MSARQ NMSAW2Q MSAW3Q MSAW4Q MSITEQ
N/A-TDQ 2.0-17 TI1 RDBMD SDB! S5DB2
[ TEBA ! MSITEQ i TEB_ARR_AIRPORT_Z IFY TKAPTID
c TEBD MSITEQ . i TEB_DEPT_AIRPORT_Z IFY TKAPTID
¥/A=TELTQ 2.128 2.0-30 ’ {see TSECTQ)
N/A-TLDCQ 3.5.2~-1 SYSEQO SYSEQ1 SYSEQ2 TEDCRS  TPSEC i TEDC_IN_SYS SPARMN
[ TEVUSECQ . 2.128 2.0-29 Tq TEDC i SCTR_TRK_DSC_CORR TRACK TKTRKPRA
c TEDTOU 2.163 2.0-36 TL TEDC tia SCTB_TRK_TEDC_THOUT TRACK TKTBKPRN
N/A-TEOYQ TI i TI_CDE_EOH SPARM
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N/A-TEQ : 2.0-17 TI CONA DOP IFI KIPN KOPA i r:-conz_z

N/A-TEQ 2.0-17 TI KOFB KOPC MSAWQ  MSAW2Q  NSAW3Q

N/A-TEQ 2.0-17 TI MSAW4Q MSITEQ PDOP RDBMD  SDBI )

N/A-TEQ 2.0-17 TI SDB2

N/A-TEQUQ ‘ TI i TI_CDE_EQUAL_SIGN

N/A-TFiQ 3.69 3.0-23 MSITEQ  TRKXT SDB18O TLi CURRENT_NO_TRACK_FPILB_CTS TRACK

N/A-TPxxxQ MSITEQ  SDBIRO Ti TRACK_PILE_RUN_TOT_NO TRACK

N/A-TEQ 2.0-17 711 CDRD COMA COMB IFI 1F0 i TI_CODE_F

N/A-TFQ : 2.0-17 TI KIP KOFA KOFB KOFC MSAWIQ

N/A-TFQ 2.0-17 TI MSITEQ PDOP RDBMD RKIP SDBI sDB2

N/A-TGCRQ TI SDB2 i TI_CDE_CARBIG_RTRN

N/A=TGQ : 2.6-17 TI KOFA ROFD KOFC HSANQ MSA¥2Q i TI_CODE_G

N/A-TGQ 2.0-17 TI MSAN3Q MSAWU4Q MSITEQ RDBMD SDB2

N/A-TGSAQ 2.126 2.0-27 T1 i MTRK_TGSA ) TRACK

N/A-TGSLQ ) 2.126 2.0-27 TI i MTBK_TGSL TRACK

N/A-THD ' CTS_THREAD_POINTER_NACRO TRACK

N/A-TREXQ ‘ TI i TI_CDE_HEXAGON

N/A-THQ , 2.0-17 TI COMA IPI IPFO KIP KOFA i TI_CODE_H

N/A-THQ ‘ 2.0-17 TI KOPB KOFC MSAW3Q MSITEQ  PDOP

N/A-THQ ‘ 2.0-17 TIL RDBMD SDB2

N/A-THREDX TI CALTO CDR COMS KOPA PAOS i CTS_RBFS_SIZES_HORD_JS SPARN

N/A-THREDX . TI TCASO TRAD TUD TUDCA SPARN

N/A-THRET 2.165 2.0-38 '

N/A=TIPHQ 3.86 3.0-3t HSITEQ i SHIPT_INDEX_FOB_NO_TRACK TRACK

c  TIMED T TIMED_TABLE TRACK TTTINED

N/A-TINET 2.165 2.0-37

[o] TIMLLQ 3.54.22 3.0-18 TSITEQ TINK Ttim SBNSOR_TYPB.LIBT_LOH_T!RGET... TRACK TTSENSOR

(o] TINULQ Y 3.548.23 3.0~-18 TSITEQ TINK Ttim SENSOR_TYPE.LINT_UP_TARGET... TRACK TTSENSOR

c TINTOQ , TI TINIT i SCTR_TRK_TINIT_TMOUT TRACK TKTRKPRM

N/A-TIQ 2.0-17 T1 CDRD CONMA COMB IFO Kip i TI_CODE_I

N/A-TI1Q 2.0-17 TI K1IPM KOFA KOFB KOFC MSAWQ

N/A-TIQ 12.0-17 TI MSAN2Q MSAW3Q MSITEQ RDBMD SDB2

N/A-TJQ 2.0-17 TI1 COMA MSITEQ PDOP SDB2 i TI_CODE_J

N/A-TKQ . 2.0-17 TI CDRD IFO KIP KOFA KOFB i TI_CODE_K

N/A-TKQ 2.0-17 TI MSAR3Q MSITEQ RDBMD SDB2

N/A=TLAGQ TI i TI_CDE_LEFT_ARROW

N/A-TLD 3.5.2-1 SYSEQO MSITEQ SYSED1 SYSEQ2 TTYD i TRA_FULL_DOP . SPARM

N/A-TLQ 2.0-17 TI COMA COMB DOP IFO Kip i TI_CODE_L

N/A-TLQ 2.0-17 TI KOFA KOFB KOFC MSANQ MSA¥2Q

N/A-TLQ ] 2.,0-17 1Y MNSA#3Q HSAW4Q MSITEQ BDBHMD SDB)

N/A-TLQ . 2.0-17 TI SDB2 TRAD

N/A-THDFQ . 8.5.7 8.0~24

N/A-THDZ1Q 8.5.6 8.0-23

N/A-THINQ TD i TI_CDE_MINUS

N/A-TNQ . 2.0-17 TI, CDBRD CONMA IFO Kip KOFA i TI_CODE_M

‘N/A=-THMQ 2.0-17 TIL KOFB KOFC NSANQ MSAN2Q MSAW3Q

N/A-TNQ 2.0-17 TI NSANWN4Q MSITEQ PDOP RDBMD RKIP

N/A-T¥Q 2.0-17 TI SDB2

N/A-THSSEC) 2.128 2.0-30 TI HSAN i SCTR_TRK_NSAW TRACK

N/A-TNNS 1Q 2.126 2.0-26 TIL AUT BRATS CATU ChR COMA i MTRK_TRK_NUM_MASK SPARH

N/A-THMS 1Q 2.126 2.0-26 TI ' COoNC IFPI KOPA KOF3B KOFC SPARM

N/A-TNAS1Q 2.126 2.0-26 TI MSAN QLOOK SCTME SLINK SKABS SPARY

N/A-TN¥S 1) 2.126 2.0-26 T TDOP TEDCRS TINIT TPRED TPSEC SPARM

N/A-THNNMS1Q 2.126 2.0-26 Tg TPUR TRAD TRDUT TSUBO TSUB 1 SPARN

N/A-TNNS1Q 2.126 2.0-26 TI TUD TUDS SPARM
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N/R-TN4S2Q
N/A-TNN52Q
N/A-TNMS2Q
N/A-TNMS2Q
N/A-TNNS2Q
N/R-TNPT
N/R~TNQ
N/A=TNQ
N/A-TNQ
N/A-TYQ
N/A-THNT
N/A-TOCINQ
¥/A=-TOMINYQ
N/A~-TOQ
N/A-TOJ
N/A-TOQ
N/A-TORALQ
N/A-TPADQ
¥/A-TPADQ
N/A-TPADQ
N/A-TPBADY
N/A-TP2ADQ

[ TPDSECQ
§/A-TPERQ
N/A-TPERQ
N/A-TPLUSQ
N/A~-TEQ
N/A~TPQ

c TPRSECQ
(o4 TPSSECY
N/A-TQ

c TEK Y

C TQK2
N/A~-TQQ
N/A-THARQ
N/A-TRING
N/A-TRIHGQ
N/A-TRNGiD
N/A-TRQ
N/A-TRY
R/A-TRQ
N/A-TRQ

c TRSiQ

¢ TRSECI)
[ TR3EC2)
< TRSEC3Q
[+ TRSECHQ
N/A~ThSMS 1)
N/A-TRSA52Q
C TRSTiQ
N/A-TRYL1Q
N/A-TERVL2D
N/A-TSATQ
N/A-TS0Q

[ TSECTQ

SPF27515 D
2,126 2.0-26
2.126 2.0-26
2.126 2.0-26
2.126 2.0-26
2,126 2.0-26
2.165 2.0-38
2.0-17
2.0~'17
2.0-17
2.0-17
2.165 2.0-38
8.2.12  8.0-7
8,2.13 8.0-8
2.0-17
2.0-17
2.0~17
7.6.6 7.0-47
2.128 2.0-29
2.0-17
2.0-117
2.128 2.0-29
2.128 2.0-29
3.3 3.0-1
2.0-17
1.130 3.0-39
2.0-17
2.0-17
2.0-17
2.0-17
3.88 3.0-31
2.128 2.0-29
2.128 2.0-29
2.128 2.0-29
2.0-29
2.126 2.0-26
2.126 2.0-26
3.7 3.0-238

va/SE CONVERSATIONAL NONITGOR SYSTER

AUT BRATS CONA CRIT
IPO KOFA KOPB KOPC
MTGCT PDOP SCTNE SDB2
SMOTH TDOP TINIT TPRED
TPUR TSUBO TUD TUDS
CATU CDRD CONA conp
KIPYM KOFA KOFPB KopC

IFI
MTGA
SLINK
TPSEC

IFX
MSANQ

MSAN2Q0 NSAN3Q NSAW4Q MSITEQ PDOP

RDBMD S5DB2

COMA CONB IFO K1p
KOFA KOPB KOFC MSAW3Q
SDB1 SDB2

CDR COMA COMB bop
IFO KIP KIPNM KOFA
KOPC MAT MPEBR HSITEQ
PDOP RCOMR RDBHMD RDOP
SDB1 SDB2 TPRED TRAD
BRATS MTGA NTGCT TPRED
IFI IFO KIP KQFA
KOFC MSITEQ RKIP SDB2
COoMA COMB IFI KOFB
IFI IF0 KIP KIpn
KOFB KOFC MSAW3Q RDBMD
TPUR

TPSEC

CTS SDB1 SDBIRO SDB2 TTYD

SDB2

KOFPC RDBMD

COMA CONB IFI KOFA
ATRNGD

CDRD COHA CONB pop
IF0 KIP KIPA KOFa

KOPC MSA¥3Q MSAWWQ MSITEQ
ROBMD SDB1 SDB2
MTGCT SDB! SDB1RO
TROUT

TROUT

TROUT

TROUT

TPSEC

TPSEC SHOTH

PSRAP

SUBS

KOFC PDOT SbBR1
COKA PDC? TE&D
TROUT

KIPNM
MSAWUQ

IFL
KOPB
NTP
BKIP

KOFB
KOFC

KOFA
SDB2

KOFB
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NTRK_PIELD_MASK

2I_CODE_X

TI_CODE_O

TI_CDE_PAD

SCTR_TRK_PREDICTION
TI_CDE_PERIOD

T1_CDE_PLUS
TI_CODE_P

SCTR_TRK_PROC_UK_HEP
SCTR_TBK_PRISC_CORE
TOT_TRACK_SLOTS
TRIAL_TRACK_NUMBER_2aX
NORMAL_TRACK_KUNBEB_H#AX
TI_CODE_Q
TI_CDE_RIGHT_AREO¥

TI_CDE_TRIANGLE

TI_CODE_ER

SENSQR_TYPE.BU_REPORT
PASS)_SCTB_TRX_DISE
PASS2_ _SCTR_TRK_DISP
PASS3_SCTR_TRK_DISF
PAS54_SCTR_TRK_DIS®
MTRK_TRST_INDX_NASK
MTRK_TRST_PIELD_MASX
SENSOR_TYPZ.TRS_SIZ2
NTRE_TRVLS

BTEK_TRUL2

$I_CDE_START_BLINK
SCTE_Li_TEOUT_SECS

SPAEK
SPARN
SPARA
SPARN
SPARA

TRACK

TRACK
TRACK
SPARM
TRACK
TRACK

SPARR
TRACK
TRACK
TRACK
TRACK
TRACK
TRACK
SPARN
TRACK
TRACK
SPARY

TRACK

TKTRKPRN

TETRKPRN
TKTRKPRN

TKTRKPRY
TKTRRPRY

TTSENSOE
TKTRKPRY
TKTRXPR%
TKTRKPEY
TKTRKPRY

TTSEMSOR

TKTRKPRS
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N/A-TSEPQ TI i . TI_CDE_sSEP

N/A-TSPCQ TT CATU CONA COMB pop IPI i TI_CDE_SPACE.

N/A-TSPCQ TI IFO KIP KIPM KOPA KOFB

N/A-TSECQ TI KOFC HAT MPEB nTP PDOP

N/A-TSPCQ TI RDBMD RKIP SCTME SDB1 SDB2

N/A-TSPCQ TI TPRED TRAD

H/A-TSPLQ I i TI_CHAR_CODE_SNALL_PLUS

¥/A-TSQ ' 2.0-17 TI COMA COMB IFO KIP KIpy i TI_CODE_S

N/A-TSQ - 2.0-17 TI ROFA KOFB KOPC HSANQ MSAW2Q

N/A-TSQ 2.0-17 TI MSAW3Q MSAaW4Q NSITEQ PDOP RDBMD

H/A-TSQ 2.0-17 TI SDB1 SDB2

¥/A-TS5QQ ' 11 COMB LIND PDOP SDB1 i TI_CDE_SQUARE

¥/A-TSTKYQ 3.77.2 3.0-29 MSITEQ  TSTKY ' ‘

N/A-TSWSECQ 2.128 2.0-30 TI - i SCT_TRK_SWABS TRACK

c  TTdQ 3.39° 3.0-11 DSITEQ  ALPLT TA  DISPLAY_CONFIG_TYPE.TTDQ ~ DIsSP TTDISP
N/A~TTCAPQ 3.87 3.0-31 TSITEQ COMA i NO_TBK_LEFT_BEFORE_PURG TRACK

N/A-TTCHQ - TI i MTRK_TTCH TRACK

N/A-TTGT 3.5.2-2 SYSEQO0  KOPB KOFC PDOP PSRAP SDB1 i TEST_TARGET_DISP SPARN

N/A-TTGT 3.5.2-2 SYSEQO  SYSEQ! SYSRQ2 TTYD i SPARM

¢ TTISECQ 2.128 2.0-29 TI TINIT i SCTR_TRK_INITIAL TRACK TKTRKPRY
N/A-TTQ 2.0-17 TI CDRD COMA conB pop IFI i TI_CODE_T

N/A=TTQ 2.0-17 11 IFO KIP KIPN KOFA KOPB

N/A-TTQ 2.0-17 TI KOPC MSAW3Q MSAW4Q NSITEQ POOP

N/A-TTQ 2.0-17 TI . RDBND EKIP SDB1  SDB2

N/A-TUARQ TI ’ i TI_CDE_UP_ARROW

N/A-TUBTRY TI i TRI_TI_CDE_UNDRBAR

N/A-TUBXQ TI i BOX_TI_CDE_UNDRBAR

N/A-TUCRQ TI TRAD i TI_CDE_UFEED_CRG_RTN

N/A-TUQ 2.0-17 TI TIPI KIPH KOFA KOFB KOFC i TI_CODE_U

3/A-TUQ 2.0-17 TX MSITEQ RDBMD SDB2

N/A-TURNEQ 8.5.8 8.0-24

H/A-TVIRGQ ' TI CONB DOP IFI KOFA KOPB i TI_CDR_VIRGULE

W/A-TVIRGQ . TI KGFC RDBMD SDB2  TRAD

N/A-TVQ 2.0-17 TI cosa cons IPI KOFB HSAWQ i TI_CODE_YV

N/A-TVQ 2.0-17 TI MSAW2Q MSAW3Q MSAw4Q MSITEQ SDBI

N/A-TYQ 2.0-17 TI SDB2

N/A-TUALLQ . 7.6.7 7.0-47 ,

N/A-TWDQ TI KOFA KOPB KOFC NPEB ATGA i MEN_TBRDOUT_BUFF_WORDS KBD

N/A-TWDQ . TI MTGCT SDB2 MEN_TBRDOUT_BUFF_WORDS KBD

¥/A-~THQ . 2.0-17 TI IFI KOFA NSAWQ MSAN20  MSAW3Q i TI_CODE_¥

N/A-T 4 ; 2.0-17 TI MASN4Q MSITEQ SDB2

¢ TXijo . 3.5 3.0-1 MSITEQ TRAXIP TRNIT SDBIRO SDB2 Ti  SENSOR_DIFF.DELTA_X SPARA TTSENSOR
¥/A-TXQ 2.0-17 TI CATU COMA KOEB HSITRQ  SDB2 i TI_CODE_ZX

¢ TYijQ 3.5 3.0-1 MSITEQ TRAYIP TRNIT SDBIRO SDB2 Ti  SENSOR_DIFF.DELTA_Y SPARY TTSENSOR
¢ TYPDISPiQ 3.52 3.0-15 HSITEQ  TY¥ SDB2 - Ti  PORCE_TYPE_DISP SPARM TKRISC
£ TYPDISIiQ 3.51 3.0-15 MNSITEQ TYI SDB2 Tr  SENSOR_TYPE.RANGE_TYPE_DISP.. SPARM TTSENSOR
N/A-TYQ 2.0.17 TI MSAW3Q MSAW4Q MSITEQ SDB2

N/A-TYO 2.0-17 TI IPO KIP KOFA HSAWQ HSAW2Q i TI_CODE_Y

c TISECQ 3.54.18 3.0-18 MHSITEQ  KOFA i NO_SCANS_DISP_AIRCRAPT_TYPE SPARN TTAISC
N/A=T2HQ ~8.3.8 B.0-12

N/A-TZQ 2.0-17 TI CATU COMA IFI KOFA KOFB i TI_CODE_Z

N/A-TZQ ! 2.0-17 TI KOFC NSAW MSITEQ SDB2

N/A-TOPNQ . 3.67 3.0-27

N/A-TOQ 2.0-17 TI KOFA KOPB KOFC HSAW HSAWQ i TI_CODE_O

N/A-TOQ 2.0-17 TI MSAW2Q MSAW3Q HMSAW4Q MSITEQ SDB2
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.

DISPLAY_CONFIG_TYPR.TADEQDQ pISP TTOISE

P

¢ TIADAQiQ  3.81 3.0-30 DSITEQ AQLR2T T

K/A-TIPNQ MSITEQ i NO_TRACK_FILE_CT5_*t TRACK
N/A-TILB ' 3.5.2-1 SYSEQQ KOFB NSITEQ HNTGCT PSRAP SDBIRC 1 TRA_LVL1_BKUP SPARN
N/A-TILB 3.5.2-1 SYSEQQ SYSEQ1 SYSEQ2 TI TTYD i SPARN
N/A-TIQ CTS_1_CURREN?_NO_TRACK_PILE TRACK
N/A=-T1Q ) 2.0-17 TI . KOFB KOFC HSAWQ  M5AW2Q0  HSA¥3Q i TI_CODE_1

B/A-T1Q 2.0-17 11 MSA#4Q NSITEQ PDOP SDB2

N/B—-TI0FNQ MSITEQ i CT5_10_CURRENT_NO_TRACK_PILE TRACK
N/A-TLIFNQ ! HSITEQ A CTS_11_CURRENT_NO_TBACK_FILE TRACK
N/A=TI12FNQ HS1TEQ A CTS_12_CORRENT_HO_TBRACK_PILE  TRACK
N/A=TI13ENQ MSITEQ ’ A CTC_13_CURRENT_MNO_TBRACK_PILE  TRACK
N/A-TI14FNQ 4SITEQ A CTS_14_CURRENT _NO_TRACK_FILE TRACK
N/A-T15FPNQ MSITEQ : A CTS_15_CURRENT _NO_TRACK_PILE  TRBACK
N/B-T16FNQ MSITEQ ' A CTS_16_CORRENT_NO_TRACK_FILE  TRACK
R/A-T17FNRQ : MSITEQ A CTS_17_CURBENT_NO_TRACK_FILE  TRACK
¥/A-TIBENQ MSITEQ a CTS_18_CURRENT_NO_TRACK_PILE  THACK
N/A-TI19FNQ MSITEQ A CTS_19_CORRENT_NO_TRACK_PILE TRACK
c T2ADAQIQ  3.81% 3.0-30 DSITEQ AQLR3T Ti DISPLAY_CONFIG _TYPE.TADAQDQ pIsp TTDISP
N/B-T2PNQ MSITEQ A CTS_2_CURRENT_¥O_TRACK_FILE TRACK
N/A-T2LB 3.5.2-2 SYSEQO TTYD DOP MSITEQ SYSEQ! SYSEQ2 T& i TRA_LVLZ_BKUP SPARM
N/A-T2PSEQ 8.2.11 8.0-6

R/ A=T2Q ‘ 2.0-17 TI KOFB KOFC MSANQ BSAW20 HSAE3Q i TI_COUE_2

N/A-T2Q ' 2.0-17 TI HSAW4Q MSITEQ PDOP SDB2

N/A-T20FNQ MSITEQ A CTS_20_CUBBRENT_NO_TRACK_FILE  TRACK
N/A=T21FNQ MSITEQ A CTS_21_CURRENT_NCO_TRACK_FILE  TRACK
N/A=T22FNQ NSITEQ A CTS_22_CORRENT_MO_TRACK_FILEB TBRACK
N/A-T23FNQ MSITEQ A CTS_23_CURBENT KO _TRACK_FILE  TRACK
B/A~T2UFNQ HSITEQ L CTS_24_CUBRENT_NO_TRACK_PILE  TEBACK
c  T3IADAQIQ 3.8 3.0-30 DSITED  QLRCYT Ti DISPLAY_CONPIG_TYPE.TADAQDQ pIsSp TTDISP
N/A-TIASEQ 7.3.1.15 7.0-37

N/A-T3FHQ MSITEQ A CTS_3_CURREMT_MNO_TRACK_FILE TRACK
N/A-T3LKAQ 7.3.1.16" 7.0-38

N/A-TILSEQ 7.3.1.17 7.0-38

¥/A-T3PSEQ | 7.3.1.18 7.0-39

N/A~T3Q 2.0-17 TI MSANQ MSAN2Q MSAN3Q MSAW4Q MSITREQ i TI_CODE_3

N/A-T3Q 2.0-17 TI PDOP S5DB2

N/A-THFHYQ MSITEQ A CTS_4_CURRENT_NO_TEACK_PILE THACK
N/ A-THQ 2.0-17 11 KOFB MSAWQ MSANZ2Q MSANIQ  MSAWYQ i TI_CODE_4

N/A-THQ : 2.0-17 TIL BSITEQ PDOP SDB2

N/BA=-TS5FNQ HSITEQ A CTS_5_CURRERT_NO_TRACK_FILE TRACK
N/A-T5Q : 2.0-17 TI KOFB KOFC HSAWQ HSAN2Q NSAYIQ i TI_CODE_S

N/A-T590 . 2.0-17 711 MSARY4Q MSITEQ PDOP SDB2

¥/A-TGFNQ MSITEQ A CTS_6_CURRENT_RO_TRACK_PILE TRACK
N/A-TbHQ 2.0-17 TI SDB2 MSAWQ NS5AW2Q MSAW3IQ NSAWUQ NMSIT EQ i TI_CODE_6 SPARN
N/A=-TTENQ MSITEQ A CTS_7_CUBRENT_NO_TRACK_FILE TRACK
_N/A-T7Q 2.0-17 TI KOFA KOFB KOEC N5ANQ BSARZQ i TI_CODE_7
T N/A-TTQ 2.0-17 TI MSAW3Q MSAWUQ MSITEQ 5DB2

N/A-TBFNQ : NSITEQ A CTS_8_CURRENT_NO_TRACK_FILE TRACK
N/R=T8Q 2.0-17 TI NSANQ KSAW2Q MSAV3IQ MSAW4Q MSITRQ i TI_CODE_8

N/RA-TYENY U3ITEQ A CTS_9_CURRENT_NO_TRACK_FILE TRACK
N/A-T9Q 2.6-17 TI KOFB KOFC MSANQ  MSAN2Q MSAW3Q i TI_CODE_9

N/A-T9y i 2.0-17 TI NSAW4Q MSITEQ SDB2 TRAD

N/A-UCADVQ 2.51 2.0-10

[+ ULaQ 3.54.2 3.0-16 11 cona i ARTCC_UPR_TIME_DIF_DEP_ARIV_TRKIFY TKTRKPRA
c ULKQ 3.54.2 3.0-16 T1 CoNA ' i NOART_UPR_TIME DIF_DEP_ARIV_TRKIPY TKTRKPRA
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| ) K - =
N/A-WE9 7.3.1.10 7.0-33 ,
N/A-WdROTi 7.1.1.11 7.0-8 :
N/A-¥RITiJ] 7.2.1.10 7.0-24
N/A-XXQ 3.27 3.0-7 DSITEQ SYMT TABBT  TBPRET FIXCVT HRF TA  KYB_ARR_DEP_PREV_LOC_PARAN KBD
N/A-XXQ 2.94 2.0-17
N/A-XALRLQ 7.6.4 7.0-46
¥/A-XASCIQ TI i ASCI_CD_ALPHA_ADD SPARA
N/A~XASTRQ ' TI i ASCI_CD_ASTERISK SPARN
N/A-XBLANQ TI i © ASCI_CD_BLANK SPARN
H/A~-XBQ TI i. . AScI_CD_B SPARM
¥/A-XCOLNQ TI i . ASCI_CD_COLON o SPARN
N/A-XCONAQ TI i  ASCI_CD_ALPHA_FROM_TI SPARX
N/A~XCONNQ TI i ASCI_CD_NUMERIC_FROM_TI SPARNM
N/A-XCORT 2.165 2.0~37
N/A-XCY TI i ASCI_CD_C SPARM
N/A~ XCRQ TL i ASCI_CD_CR SPARA
N/A-XDECMQ TI i ASCI_CD_DECIMAL SPARM
N/A-XEQULQ TI i ASCI_CD_BEQUAL SPARN
N/A-XLFQ TI i ASCI_CD_LP SPARA
N/A-XNINUD 7L i ASCI_CD_MINUS SPARN
N/A-XMQ ! TI i ASCI_CD_M SPARM
N/A=XNULYQ TI i ASCI_CD_NOLL SPARNM
N/A-XONEQ 1 34 i ASCI_CD_ONE SPARM
N/A~XPLUSQ TT i ASCI_CD_PLUS SPARN
N/A-XPQ TI i ASCI_CD_P SPARM
N/R-~XRQ TI i ASCI_CD_R SPARN
N/A-XSIQ TI i ASCI_CD_TTY_ENABLE SPARH
N/A-XTQ TI i ASCI_CD_T SPARM
N/A-XVIRGQ TL i ASCI_CD_VURGULE SPARM
N/A-XYDIFiQ 3.17 3.0-4  MSITEQ  IDAT TA COORD_CONVER_FACTOR iry
N/A-XYDOT 2.165 2.0-37
B/A-YALRiQ 7.6.5 7.0-46
¥/A-YCORT 2.165 2.0-37 ,
N/A-ZMIF1Q | 8.3.9 8.06-13 ,
N/A-ZMIP2Q 8.3.10 8.0-14
N/A-ZOUEQ 1.1206 2.0-28 I i MTRK_ZONE TRACK
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	• 
	• 
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	• 
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	The second revision is May 29. 1987. The following changes are reflected: 
	• 
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	• 
	• 
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	• 
	• 
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	• 
	• 
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	EXECUTIVE SUMMARY 
	,-

	This document is an intermediate deliverable in a project whose objective was to convert portions of the current New York (N.Y.) TRACON software written in ULTRA to a higher order transportable language. A combination of ADA/POL leading to PASCAL as the higher order language was chosen. The document consists of four main parts: (1) a detailed analysis of the N.Y. TRACON demonstration project software requirements for software version A5.04; (2) a description of the demonstration system architecture, in cont
	(3) a description and rationale for the demonstration system operational software architecture; and (4) a data dictionary of the current system. The output of this document led to the next step which was the actual writing of the new software. 
	-
	.
	-

	-
	1.0 Introdu~tion and Scope 
	This document consists of four parts: a detailed analysis of the Hew York TRACOH demonstration software requirements, based on the ARTS IlIA computer program functional specifications (HAS MDs> for version A5.04: a description of the demonstration system architecture. in contrast with the current Hew York TRACOH system architecture: a description and rationale for the demonstration system operational software architecture and the formal definitions and rules for the proposed architecture: and an appendiK co
	The bulk of the document contains the software requirements. They are organized by HAS MD. Each section contains an introductory paragraph, the analysis by HAS MD subsection. and a discussion of additional capabilities. if there are any. If a subsection contains a functional capability that is being converted from ULTRA to Pascal/VS. it is identified under the heading "Recoded" with a "Yes": if the function is not a software function. or is being replaced by commercial software. or is not being considered f
	-
	3 
	2.0 Applicable Documents 
	The following documents were used during requirements analysis; the NY TRACON Computer Program functional Specifications (CPfS), contained in a series of nineteen volumes. the Retrack User's Guide, User's Manual for ATC Support Softwarr (NA5P-3202-01). and three volumes of the HY TRACOH Coding Specifications. 
	The:' CPfS dccurnen ls i.1I the series are the following: 
	HAS--MD TITLE 
	631 HAS En Route Stage A -HY TRACOH 
	63 {, System Description and Specified Series 
	635 Executive Control 
	636 Parallel SRAP Processing 
	637 Target Processing (Tracking) and ISL 
	638 Keyboard Input Processing 
	639 Display Output Processing 
	640 Interfacility Data Transfer 
	641 Bulk Store flight Plan 
	642 COT Hon-Executive Error and status Messages 
	643 Site Adaptation 
	644 MSAW and Altitude Tracking 
	645 Hon-Executive Console Teletype Processing 
	and On Call Tasks 
	646 Builder -BUP and CDR Editor 
	647 Recovery 
	648 Continuous Data Recording 
	649 Remote Display Processing 
	650 Support Software 
	650A Support Software Ultra Assembler 
	650B Support Software Librarian 
	650C Support Software Loader 
	6500 Support Software Utilities 
	650E Support Software COHIOP 
	651 Conflict Alert 
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	3.0 Software Requirements 
	This section outlines the major functions that will be developed for the New York TRACOH demonstration. A detailed requirements analysis for each HAS-MO is included in the sections that follow. 
	Major functions 
	The following functions are being implemented and will be traceable to the current Hew York TRACOH code: 
	• 
	• 
	• 
	Retrack 

	• 
	• 
	Keyboard Operational functions (for supported messages) 

	• 
	• 
	PS.RAP 

	• 
	• 
	Tracking 

	• 
	• 
	Data Base (for supported functions) 

	• 
	• 
	COR Editor 

	• 
	• 
	Interfacility 


	The following functions are being implemented but are not traceable to the current Hew York TRACOH code: 
	• 
	• 
	• 
	Continuous Data Recording Extractor 

	• 
	• 
	Executive Services Request Module (our implementation uses MVS/RTX and not MPE) 

	• 
	• 
	Display Output (to work with the situation display) 

	• 
	• 
	Test Tools (to support the build plan) 

	• 
	• 
	SOL software (for custom panel support for Hew York TRACOH) 

	• 
	• 
	CDR tape conversion program (to convert the CDR tape to 5/370 format and place it on a disk data set) 


	The following major functions are not being implemented in the Hew York TRACOH demonstration: 
	• 
	• 
	• 
	Console Data Terminal Processing 

	• 
	• 
	ETG and ETG scenario generator 

	• 
	• 
	On-call programs 

	• 
	• 
	Keyboard Input Processing (KIP) Advanc~d Trr~king (conflict alert. lnterfacility (Responses and ARTCC 


	5 
	in addition. the following functions are not 
	• alarm p~ocessing weather processing 
	altitude tracking, and MSAW) Interface) being provided: 
	• 
	• 
	• 
	critical dota recording and recovery processing 

	• 
	• 
	bplk store fr processing dynamic altering of CDR categories 


	• consolid?tio~ of sectors 
	• 
	• 
	• 
	SRAP performance monitoring 

	• 
	• 
	SWA~S processing 

	• 
	• 
	the following multifunction keyboard commands 


	•• C•• D•• E•• G•• I•• K•• 0
	-
	-
	-
	-
	-
	-
	-

	Q•• R•• V-
	-
	-

	Configuration Display Emergency BRATS Mag Tape/Disc FP Reinitialize Display Auto Offset MSAW (Display Inhibit) Memory Readout MSAW (Enable/Disable) 
	6 
	•• x-SWABS 
	•• -CDR Extractor 
	•• 2 -Manual Reconf 
	• 
	• 
	• 
	remote tower display processing 

	• 
	• 
	handoff 


	Detailed functions and Operational Concepts 
	The demonstration system will be run under MVS/RTX on an IBM S/370 architecture processor. The system will appear as an MVS/RTX batch job. There will be no inputs allowed during the run. There will be an interactive job (and an interactive terminal attached to that job) ready to be initiated to execute the CDR Editor at the completion of the run. 
	We will convert the fAA-provided CDR tape from 7-track to 9-track format at the Tech Center. Prior to executing the online system. the FAA-provided CDR tape (in 9-track format) will be converted to S/370 format and stored in a disk data set (see section 
	3.21 for details on the conversion program) by an offline program. 
	An executive control program will be implemented. that uses MVS/RTX. to provide application services previously provided by the Multiprocessor Executive (MPE). 
	Control will pass to Retrack. which will drive the operational system. (See section 
	3.4 for the requirements analysis for Retrack.) The converted CDR data set will be read by Retrack. The Retrack program will be coded to process tracking data. keyboard data. Radar only Target reports. sector time, CDR termination. interfacility messages, target reports. and data buffer headers. Retrack will pass this input data to PSRAP, keyboard and interfacility for application processing. 
	The tracking programs will be recoded to provide a traceable functional equivalence with the current New York TRACON algorithms. These programs read the data provided by Retrack and perform tracking for multiple sensors. generating entries in the Central Track Store (CIS) and sending the appropriate data to the display output programs. (The demonstration will display data for only a single controller position.) (See section 3.6 for the requirements analysis for tracking.) 
	The keyboard operation functions (KOn programs will be recoded to provide a traceable functional equivalence with i:he current He", York TRACOH implementation. for the supported commands. (See section 3.7 for the requirements analysis for keyboard.) These programs read the data provided by Retrack. process the messages. and send the required information to Tracking and Display for further processing. 
	7 
	The display output programs will be coded to support the situation display. The functions performed will be equivalent to the current functions. but. because of the difference in the display hardware interface. functional traceability will not be maintained. (See section 3.8 for the requirements analysis for display output.) The programs that support the remote displays will not be recoded. 
	The i"t,~r[2cilj.t.,· function will process FP, AM. and CX messages. so that an operational tligh+ plan data base can be maintained. The remaining interfacility ~ot be processed. No interfacility output messages will be generated ~nd the ARTec interface will not be supported (see Section 3.9). However. the ARTeC Aircraft IO/TRACOH Terminal Computer 10 relationship will be maintained to process subsequent (Aii and ;.;X) messages. The interfacility input programs will pass its data to tracking. 
	messages will 

	The CDR extractor will be recoded to provide information for the CDR Editor. The points at which the extraction is performed will remain the same as the current NY TRACON system. focthe functions recoded . However, the data formats will change to support ';;he follolJ.l.n'] interfaces: 
	'\.:UK eXC.LClClOr and PSRAP 
	• CDR extractor and tracking 
	dC'CO 1: arad keyboard 
	CDR ext:c

	.. CDR extrilctor and display 
	• CDR extractor and CDR editor 
	The CDR extractor will produce a data set which resides on an IBM 3380 disk data set. (See section 3.17 for the requirements analysis for CDR extraction.) 
	CDR Editor will be recoded to produce a listing that will verify the functional equivalence between the GfE system and the demonstration system. for the functions we are recoding in the operational program. The listing produced by the recoded CDR Editor will be identical to that produced by the current editor. for the functions that are supported in the operational recoding. (See section 3.15 for the requirements analysis for the CDR Editor.) 
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	.
	-

	3.3 Multiprocessor E~ecutive 
	This document (NAS-MD-635) specifies the functional requirements for the Multiprocessor Executive (MPE). 
	The functions performed by the MPE in the NY TRACON system are performed in the demonstration system by MVS/RTX or are not part of the TRACON Recode project. This section will map categories of MPE work to MVS/RTX services and identify those that will not be re-implemented. 
	Critical Data Recording and the Recovery Sequence that uses the Critical Data will not be recoded. The equivalent of a scatter interrupt will not exist on the demonstration system. 
	The initializer module used during preset operation will not be recoded. Offline builds of the load modules to be executed under MVS/RTX will be performed. Task set up will be performed as part of the initialization of the RTX system. 
	The NY TRACON normal mode MPE services are : 
	1) Interrupt Control 
	2) Scheduler 
	3) Executive Service Request Module 
	4) Debug Module 
	Interrupt Control processes the following categories of interrupts: 
	• 
	• 
	• 
	Interp..cessor -Since the recode is on a uniprocessor, interrupts of this type will not occur. 

	• 
	• 
	Executive Controlled I/O interrupts. I/O processing is handled by MVS standard access methods. Included in the Job Control Language that is used to setup the RTX job. will be information about input and output files. MVS will use this information to set up control blocks that describe the characteristics of the files. Pascal/VS will use the control blocks to generate calls to the proper MVS access methods. 


	The MPE scheduler schedules planned tasks and popup tasks. Planned tasks are scheduled through a lattice which imbeds strict predecessor/successor rules. RTX will schedule a subtask when a Work Request is sent to the subtask from another subtask. Subtask suc~essor rules for each type of work will be ilQbedded in the logic of the subtask. The execution sequence within a subtask is determined. by logic within the subtask. 
	Popup tasks are aperiodic and are executed on the basis of an associated real time value. RTX time queuing will be used when time related scheduling is required. 
	The Executive Services Module processes ESRs. critical data requests and executive input messages. It also prints recovery variables and provides device handlers. 
	23 
	The recoded system will use MVS standard 110 routines and will not perform critical 
	data processing or print recovery variables. It will not process EX (Executive) Operator messages. Individual ESRs are covered in the following sub-sections. 
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	I I This section provides technical content but 1 1 I contains no demonstrable funct ions. I 
	II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 Sub-section Title Recoded 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	I 2.1 1 Device Handlers No I 
	1-----------------------1-----------------------------------------------1 
	1 I This section is a heading for the 2.1.X I 1 1 sections. I II 1 II 1/0 to the devices that are on the recoded I I 1 system will be performed by standard access I methods under MVS. I I1 I 
	I 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	24 
	1--------------------------------------------------------------------
	-

	Sub-section Title Recoded 
	2. 1 . 1 Console Data Terminal Control No 
	This is a priority 1 function. but there are no COTs in the demonstration system. In the NY TRACOH system. COTs were used to interactively display and enter operator messages. In the recoded system. there is no interactivity. 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	I 2.1.2 I Disc Control No I 
	1----------------------1-----------------------------------------------1
	Equivalent Disk I/O functions will be providedlby MVS/RTX. 1 I1 1
	1 I 
	I I 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1 

	1----------------------[-----------------------------------------------1
	1 2. 1 .3 I MSP Control No 1 
	1----------------------1-----------------------------------------------1 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I This 
	function 
	is 
	not 
	required by 
	the 
	fAA 
	and 
	1 

	I 
	I 
	I 
	is not 
	required 
	to 
	maintain 
	an 
	integral 
	I 

	I 
	I 
	I system. 
	1 

	I 
	I 
	I 
	I


	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.1.4 1 MTS Control No I 
	1----------------------1-----------------------------------------------1 
	II Equivalent Tape I/O functions will be providedl II by MVS/RTX. I
	11 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	25 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 I 2.1.5 I CMC Control Ho 1 
	1----------------------1-----------------------------------------------1 
	This function is not required by the FAA and I is not required to maintain an integral 1 \ I system. 1 II 1 
	I 1 
	I I 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1-----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.2 I Executive Input Messages Ho 
	1 

	1----------------------1-----------------------------------------------1 
	I 1 This function is not required by the fAA and I II is not required to maintain an inteqral r 1 I system. 1 I1 I I 1 Executive (EX) operator messages will not be I II processed during the demonstration. These 1 II messages include scheduling popups (via the I 1 I COT), scatter interrupts (which initiated I II a recovery sequence). diagnostic loading I II requests (capability to load diagnostic I II programs). Print Resources and Print Switches. I I 1 Peripheral status Down/Up ( redefine status I 
	I of peripheral devices). Task/Ancillary I I Message (allows operator to send message to I lon-call program). Select Designated Backup 1 Level Program. Switch COT Messages. Select I I Alternate MSP Channel. Select Alternate DCU I I Channel. CMC Related EX Messages. CDr Related' I Input Messages. and Wait for Input Command. I I The above commands relate to NY TRACOH I I specific hardware. recovery processes or 1 I MPE scheduling of tasks. None of these I I functions will be recoded on the demonstration' I sy
	1 
	1 

	II 
	----------------------1-----------------------------------------------[
	----------------------------------------------------------------------1 
	26 
	I-----------------------------------------~----------------------------1
	Sub-section I Title Recoded I 
	1

	----------------------1-----------------------------------------------1 
	2.3 I Executive Service Request No I 
	----------------------1-----------------------------------------------1 
	I This section provides technical content but I I contains no demonstrable functions. 1
	11 
	I Executive Services in NY TRACON allow tasks I I to request operating system services. In thedemonstration system. since it is recoded in I Pascal/VS with a modern operating system. the I language processor will generate I/O accessmethod calls on behalf of the user. I Application code will contain GETs and I PUTs rather than an Executive Service request.
	1
	1

	1 
	I Scheduling ESRs will be replaced by calls to I the SEND/RECEIVE application services. For I a description see Additional Capabilities 1 section. 
	I 
	----------------------1----------------------------------------------
	-

	1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.1 I Input/Output ESRs No I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	1 An 
	equivalent 
	function 
	is being provided by I 

	1 
	1 
	I 
	a 
	standard 
	MVS 
	access method. 
	I 

	I 
	I 
	1 
	1 


	1----------------------------------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.2 I Indirect ESR Request No I 
	1----------------------1-----------------------------------------------1 
	I 1 This function is not required by the FAA and 1 1 I is not required to maintain an integral 1 1 1 system. 1 I1 I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	27 
	1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 1----------------------1-----------------------------------------------1 
	2.3.3 1 Clear Arithmetic Overflow Designator Ho I 
	I 

	1----------------------1-----------------------------------------------1 
	II This function is not requir~d by the FAA and I is not required to maintain an integral I II system. I II 1 
	1 I 

	I-----------~----------I------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I----------~------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 1----------------------1-----------------------------------------------1 
	1 

	1 2.3 _4 Scheduling ESRs No I 
	1 

	1----------------------1------------------------------------------------1 
	1 I An equivalent function is being provided by 1 I I RTX scheduling services invoked by SEND 1 I 1 and RECEIVE application services. I II 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------_·_----------------------------------1 
	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.3.5 I Debug -Snap Dump Ho 1 
	1----------------------1-----------------------------------------------1 
	II An equivalent function is being provided by f 
	I 1 RTX Probe and Debug services. 1 
	II I 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------\ 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.6 I Request System Resources No I 
	1----------------------1-----------------------------------------------1 
	1 I This function is not required by the FAA and 1 II is not required to maintain an integral I 1 I system. I I1 I 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	28 
	1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 2.3.7 I Critical Data ESRs No 
	1----------------------1----------------------------------------------
	-

	II This function is not required by the fAA and II is not required to maintain an integralsystem. II The demonstration system will not include II recovery mechanisms. II
	I 1

	1---------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	2.3.8 I Device Oriented ESRs No 1 
	----------------------1-----------------------------------------------1 
	I An equivalent function is being provided by 1 I standard MVS access methods. 1 I Refer to Section 2.3 of this document for I 1 the rationale. I 
	II
	----------------------------------------------------------------------1
	----------------------------------------------------------------------1 
	---------------------------------------------~------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	2.3.9.1 I Request Data (E$DATA) HO I 
	----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 This 
	1 This 
	1 This 
	function 
	is 
	not 
	required by 
	the 
	fAA 
	and 
	I 

	1 
	1 
	is 
	not 
	required 
	to .aintain 
	an 
	integral 
	I 

	I 
	I 
	system. 
	I 

	I 
	I 
	In 
	the 
	MPE 
	system. 
	this 
	ESR 
	allows 
	a 
	task 
	1 

	I 
	I 
	to 
	read 
	or 
	write 
	the 
	contents 
	of 
	any 
	memory 
	1 

	I 
	I 
	location 
	in 
	the 
	system. 
	It 
	is used 
	to 
	access 
	I 

	I 
	I 
	an 
	area 
	of 
	memory 
	that 
	the 
	task 
	cannot 
	access 
	I 

	I 
	I 
	directly. 
	I 

	I 
	I 
	In 
	the 
	demonstration 
	system. 
	if 
	a 
	task 
	cannot 
	I 

	I directly 
	I directly 
	access 
	a 
	variable 
	that 
	it 
	requires. 
	I 

	I 
	I 
	it will 
	send 
	a 
	request 
	to 
	the 
	task 
	that 
	owns 
	I 

	I 
	I 
	the 
	data 
	and 
	the 
	owning 
	task 
	will 
	return 
	the 
	I 

	TR
	I 
	requested 
	data. 
	1 

	1 
	1 
	I 
	I


	1----------------------------------------------------------------------1 
	1-----------------------------------------------------------------------1 
	I Sub-section ] Title Recoded I 
	1----------------------1-----------------------------------------------] 
	t 2.3.9.2 1 System Scatter Interrupt (E$SCAT) No I 
	1----------------------1-----------------------------------------------1 
	This function is not required by the FAA and 1 is not required to maintain an integral 1 I 1 ::;ystem. I 
	] I 
	1 I 

	II I 
	;----------------------------------------------------------------------1
	1----------------------------------------------------------------------1 
	1---------------------------------------------------------------------I Sub-section 1 Title Recoded 
	-

	1----------------------1----------------------------------------------
	-

	I 2.3.9.3 t Call Ancillary (E$CALL) No 
	1----------------------1----------------------------------------------
	-

	11 This function is not required by the FAA and 4 I is no': required to maintain an integral 
	1 1 system. 
	liOn-call programs will not be recoded for the demonstration system. 
	1 I 

	II 
	1---------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	1----------------------------------------------------------------------( 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.9.4 I Exit (E$EXIT) No 1 
	1----------------------1-----------------------------------------------1 
	1 I An equivalent function is being provided by I 1 I MVS/RTX and Pascal/VS. 1 1I I I 1 An E$EXIT is used by a task to indicate that 1 II it has completed processing. In the I 1demonstrat~on system. the Pascal/VS support 1 II system will generate the program exit at the I II completion of execution. I 1I 1 
	1 

	1----------------------------------------------------------------------1 1--------------------------------------------------------------·-------1 
	30 
	.----------------------------------------------------------------------1
	Sub-section I Ti He Recoded I 
	1 

	1----------------------1-----------------------------------------------1
	1 2.3.9.5 I Switch COT Messages (E$STM) No 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	function 
	is 
	not 
	required by 
	the 
	FAA 
	and 
	I 

	II 1 
	II 1 
	I is not required toI system.I The recoded system 
	maintain does not 
	an integral contain any 
	COTs. 
	I1 I 

	I 
	I 
	I 
	1 


	1----------------------------------------------------------------------1 
	1---------------------------------------------------------------~------I 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.10 I CMC Related ESRs No I 
	1----------------------1-----------------------------------------------1 
	II This function is not required by the FAA and I 1 I is not required to maintain an integral I 1 I system. 1
	11 I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	Sub-section Title Recoded 
	3.0 INITIALIZER MODULE No 
	An equivalent function is being provided by MVS/RTX Initialization. The MPE Initializer module initialized processor hardware. initialized MPE software. and passed control to task specified preset routine. MVS/RTX will perform these services as part of normal job initiation under RTX. 
	1----------------------------------------------------------------------1 
	Sub-sect ion I Title Recoded 1 
	I 

	1----------------------1------------------------------------------------1 
	4.0 1 SCHEDULER MODULE No I 
	I 

	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	t 
	This 
	section 
	provides technical 
	content 
	but 

	I 
	I 
	I 
	contains 
	no 
	demonstrable 
	functions. 

	I I 
	I I 
	I 1 Refer 
	to 
	the 
	Overview 
	of 
	the 
	Multiproces
	sor 

	I 
	I 
	I Executive 
	which 
	appears 
	at 
	the 
	beginning of 

	I 
	I 
	I 
	Section 
	3.3 for 
	the 
	rationale. 

	I 
	I 
	I 
	I 


	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1---------------------------------------------------------------------1 
	I Sub-section Title Recoded 1 
	1---------------------------------------------------------------------1 
	I 4.1 Popup Scheduler No I 
	1----------------------·----------------------------------------------1 
	I An equivalent function is being provided by I I RTX Time Scheduling. 1 
	II 
	1 Refer to the Overview of the Multiprocessor I I Executive which appears at the beginning of I 1 Section 3.3 for the rationale. I 
	1I 
	1---------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1-----------------------------------------------------------------------1 
	1 Sub-:;ec t ion I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 4.2 I Planned Schedule r No I 
	[----------------------1-----------------------------------------------1 
	I I An equivalent function is being provided by 1 1 I the RTX Scheduler. 1 
	II I 
	I I Refer to the Overview of the Multiprocessor 1 1 1 Executive which appears at the beginning of I 1 I Section 3.3 for the rationale. I 
	1I I 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	32 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 4.3 1 Executive Time Check Routine No I 
	1---------------------------------------------------------------------1 
	I 
	I 
	I 
	An 
	eguivalent 
	function 
	is being 
	provided by 
	I 

	I 
	I 
	Timing 
	Control 
	executive 
	service. 
	I 

	I 
	I 
	I 

	I 
	I 
	This .routine 
	checks 
	each 
	processor's 
	time 
	I 

	I 
	I 
	to 
	determine 
	if 
	it has 
	been 
	away 
	from 
	the 
	1 

	I 
	I 
	Executive 
	longer 
	than 
	the 
	allotted 
	time 
	or 
	I 

	I 
	I 
	has 
	been 
	in 
	the 
	Executive 
	longer 
	than 
	the 
	, 

	I 
	I 
	allotted 
	time. 
	In 
	the 
	demonstration 
	system. 
	I 

	I 
	I 
	Timing 
	Control 
	will 
	verify 
	that 
	a 
	subtask 
	is 
	I 

	I 
	I 
	not 
	executing 
	an 
	unacceptable 
	length 
	of 
	ti
	me. 
	I 

	I 
	I 
	See 
	Additional 
	Capabilities 
	below. 
	1 

	I 
	I 
	I 


	1---------------------------------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1---------------------------------------------------------------------1 
	, 5.0 INTERRUPT CONTROL MODULE No I 
	1---------------------------------------------------------------------1 
	I An equivalent function is being provided by IMVS/RTX Interrupt Processing. 1 I In the MPE system. the Interrupt Control I I Module processes operational and error I I interrupts. In the demonstration system. I I processor and peripheral communication 1 I (operational interrupts) will be fielded by I I MVS; error interrupts of a software nature I 1 (program checks) will be fielded by MVS/RTX; I I hardware interrupts will be fielded by MVS. I 11 1I I 
	I 

	1----------------------------------------------------------------------1
	1----------------------------------------------------------------------1 
	.
	-

	1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	6.0 1 DEBUG MODULE No I 
	I 

	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	I 
	An 
	equivalent 
	function 
	is being 
	provided by 
	I 

	I 
	I 
	I 
	RTX 
	Debugging 
	aids. 
	I 

	I 
	I 
	1 
	I 

	liTh
	liTh
	e
	MPE 
	Debug 
	module 
	allows 
	setting 
	tlnd 
	I 

	1 
	1 
	I 
	releasing 
	of 
	software 
	breakpoints, 
	timing 
	I 

	I 
	I 
	I 
	of 
	task 
	execution, 
	snap 
	dumps. 
	history 
	I 

	I 
	I 
	r 
	function. 
	automatic 
	restart, 
	etc. 
	I 


	II In the demonstration. no recovery capabilities I will be provided. Program debugging 1 r I during development will be performed by 1 II calls to RTX SNAP and TRACE routines. I II I 
	I 1

	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	----------------------------------------------------------------------1 
	Additional Capabilities I 
	----------------------------------------------------------------------1 
	1 SEND/RECEIVE will be an application service that provides intertask communication. These services will be used by subtasks I to pass data and buffers between subtasks and to request services from other subtasks. I 
	1 
	1 

	I Timing Control will be an application service that I periodically determines if processing deadlines are being met. 
	1 

	It also passes system time for output to the display at a predetermined interval. I 
	1 

	I Initialization/Termination will be an application service that I prepares each subttlsk for execution at system initialization and I terminates processing of all subtasks at system termination. I 
	II 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	34 
	3.4 Retrack 
	Retrack is a program that. through use of CDR tape. acts as a load tester and driver for the New York TRACON environment. For the NYTRACON demonstration program. RETRACK will act as a driver only. In the Hew York TRACOH environment RETRACK ~s an off-line program which uses the backup IOPB to drive the operational system during non-operational periods. The NYTRACON program for the demonstration will be an integral part of the operational program. 
	The demonstr1:'ltion RETRACI< will make use of the same CDR file that· the original RETRACK uses; however. not all of the messages will be processed by RET RACK or the operational program. The messages that are not processed will be discarded. 
	The demonstration RETRACK will be written in PASCAL/VS. The data used will be read f rom a disk containing CDR data which has been converted to I BM format by an off-line program (see Section 3.21). 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 1.0 I INTRODUCTION NO 1 
	1----------------------[-----------------------------------------------1
	II I 
	This section contains general information 1
	, 1

	on RETRACI<. and contains no demonstrable I 
	1 I 

	I 1 functions. I 
	11 I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-sect ion I Ti tIe Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1. 1 1 Purpose NO I 
	1----------------------1-----------------------------------------------1 
	II [ II This section contains general information I lionRETRACK. and contains no demonstrable I 1 I functions. I II 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	)----------------------------------------------------------------------1
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1.2 I Scope NO I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	1 

	I 1 
	I 1 
	I This section contains general information I on RETRACK. and contains no demonstrable 
	I 1 

	1 
	1 
	I 
	functions. 
	I 

	1 
	1 
	I 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 1----------------------1-----------------------------------------------1 
	1 

	I 1.3 I Background NO I 
	1----------------------1-----------------------------------------------1 
	1I ) 1 I This section contains general information 1 lionRETRACl<. and contains no demonstrable I II functions. I II I 
	1----------------------1-----------------------------------------------1 
	I----------------------~-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1.4 I Environment HO I 
	1----------------------1-----------------------------------------------1 
	I1 I 1 I Runs as part of the operational system as an I II MVS/RTX task. Input is from disk. I 
	II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	36 
	.' 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	1

	1----------------------1-----------------------------------------------1 
	I 1.5 I Program Description NO I 
	1----------------------1-----------------------------------------------1 
	II I II This section contains a gen~ral description I 1 I of RETRACK. but contains no demonstrable I II functions. I ! I1 II The demonstration Retrack will be an integral I II part of the operational syste~. not an inde-Ipendent program. I 
	1 I 

	II I II Enhanced Target Generation w~ll not be incor-I II porated into the demonstration RETRACK. I 
	1I I 
	I 1 Input data will come from a single source. 1 1 1 Refer to section 2.3.1. below. I 
	II I 
	I I Input data will consist of all information 1 II on CDR tapes. Refer to section 3.0. below. I II I The options of the Hew York TRACOH RETRACK I I will not be incorporated in the demonstration I 1 RETRACl<. I 
	,I I If the data that is sent by RETRACl< is not I I used by the demonstratio~ operational program I I as it would have been by the New York TRACON !program. the receiving task will discard 1 I the data. I II
	I 

	1---------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	, Sub-section I Title Recoded I 
	I-------~--·------------I-----------------------------------------------1 
	I 2.0 1 PROGRAM OPT IONS NO 1 
	1----------------------1-----------------------------------------------1 
	II I II This section contains general I II information. and contains no demonstrable I II functions. I 1I I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.1 I Assembly Options HO I 
	1----------------------1-----------------------------------------------1 
	II I 
	This section contains general I information, and contains no demonstrable I I I functions. 1 
	I 1 
	1 I 

	I1 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1-----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.\.1 I Message Processing Inhibits HO 1 
	1----------------------1-----------------------------------------------1 
	II ( 
	I1 This is a Hew York TRACOH assembly option. 1 If The demonstration RETRACK will not inhibit I I I CDR message types or subtypes. All messages 1 II will be read from the disk. The messages I II which are ignored by the Hew York TRACOH I I 1 RETRACK will also be ignored by the demonst-I II ration RET RACK . Those messages which are I I 1 processe<i by the New York TRACON RETRACK. 1 1 I will also be processed by the demonstration J II RETRACK. Keyboard messages will not be I II inhibited by the demonst rat i
	1----------------------1------------------------------------------------\ 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 2.1.2 I Process Hon-Standard fo~mats NO 1 
	1----------------------1-----------------------------------------------1 
	II 1 
	I 1 RETRACK will be coded to accept standard 1 I I NYTRACON formatted data only. 1 
	II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	38 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1
	1 2.1.3 I System/Site Adaptation Parameters NO I 
	1----------------------1-----------------------------------------------1
	I1 I 
	IISystem parameters used will be unique to I lithedemonstration program. RET RACK Ultra 1program parameters will not be used. 1 
	I I 

	II! 
	1----------------------1------------------------------~----------------I
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.2 1 P ::'ogram Startup Options NO I 
	1----------------------1-----------------------------------------------1 
	II I 
	I 1 These options will not apply to the 1 
	I I demonstration program 1 
	II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 ----------------------------------------------------------------------1 
	Sub-section 1 Title . Recoded 1 
	----------------------1-----------------------------------------------1 
	2.2.1 1 Force Operational System Into NO I ITraining Mode I 
	----------------------1-----------------------------------------------1 
	11 
	IThis option will not apply to the I 1 demonstration program I 
	II 
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 1-----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	1-----------------------1-----------------------------------------------1
	2.2.2 I Select Input Sensors NO 1 
	I 

	1----------------------1-----------------------------------------------1 
	II I 
	I I The four New York TRACOH sensors will be 1 I 1 processed by the demonstration program. I 1 I The selection option will not apply. I II 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	39 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	1 2.3 1 Runtime Options NO I 
	1----------------------1-----------------------------------------------1 
	I1 I 
	These options are system speciE ic to UNIVAC I I 1 hardware. They are not required Eor the 1 I 1 demonstration. 1 1I 1 
	I 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------) 1----------------------------------------------------------------------\ 
	I Sub-sect ion I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 2.:3.1 I Select Input Media NO I 
	1----------------------1-----------------------------------------------1 
	1I I I 1 Input data will come from an IBM formatted I II disk containing the CDR data which has been I I 1 converted to IBM format. I 
	1I I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Ti tie Recoded I 
	1---------------------------------------------------------------------1 
	1 2.3.2 Select Replay Initiation HO I 
	1---------------------------------------------------------------------1 
	II 
	1 This is a UNIVAC hardware specific option. I I Startup times may be entered in to New York I J TRACOH RETRACK program to invoke the process-1 I ing of the RETRACK program. The demonstration 1 1 RETRACK will startup on command from the user I 1 not from startup input. I 1I 
	1---------------------------------------------------------------------1 
	1----------------------------------------------------------------------) 
	40 
	-
	-
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3.3 I Enable/Disable Interfacility NO I II Data Processing I 
	1----------------------1-----------------------------------------------1
	II 
	II 
	II 
	11In 
	the 
	Hew 
	York 
	TRACON 
	RETRACK. 
	this is 
	a 
	I , 

	1 
	1 
	, 
	hardware 
	controlled option. 
	for 
	the 
	demon-

	I 
	I 
	I 
	stration 
	RETRACK 
	the 
	option 
	of 
	inhibiting 

	I 
	I 
	I interfacility messages 
	will 
	not 
	apply. 

	I 
	I 
	I 

	i 
	i 
	I 
	RETRACK 
	has 
	the 
	capability 
	to 
	playback 
	inter-

	I 
	I 
	1 facility 
	messages 
	when 
	processing non-flight 

	I 
	I 
	I 
	interfacility messages 
	such 
	as 
	AM 
	and 
	CX. 

	t 
	t 
	J 
	The 
	current 
	RETRACK 
	checks 
	to 
	make 
	sure 
	a 

	1 
	1 
	I 
	flight 
	plan 
	has 
	been 
	received 
	and 
	acknowl-

	I 
	I 
	I 
	edged 
	first. 
	then 
	it processes 
	the 
	non-flight 

	I 
	I 
	I 
	interfacility messages. 
	The 
	demonstration 

	I 
	I 
	I 
	RETRACK 
	will 
	also 
	have 
	this 
	capability. 

	I 
	I 
	I 
	The 
	demonstration 
	RETRACK 
	will 
	also 
	have 
	the 

	I 
	I 
	I 
	capability 
	to 
	process 
	interfacility flight 

	I 
	I 
	I plan 
	messages. 

	I 
	I 
	I 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	-
	1---------------------------------------------------------------------
	-

	Sub-section
	I
	Title Recoded 
	1----------------------1----------------------------------------------
	-

	1 3.0 I INPUTS AND INPUT DATA fORMATS YES 
	1----------------------1----------------------------------------------
	-

	II 
	II 
	I1 
	Data Buffer Header CDR Initialization 
	1
	II IIII 
	CDR Termination ~ Data Loss * Memory Dump * Sector Time
	Data Delete/Resume 

	I 
	Target Report 1 
	Tracking Data Keyboard Entry Automatic function * Interfacility Data ~ Altitude Tracking message * MSAW DISPLAY message *. CTS DATA message * Radar Only Target Report Radar Data Loss * CA Linear message ~ CA MFMAMS message * CA PROXIMITY message * 
	MSAW ALARM message 

	~ are discarded messages 
	1IIIIIIIIIIIIII 
	1 IIII I
	I 
	----------------------1-----------------------------------------------1 
	----------------------------------------------------------------------1 
	42 
	1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	4.0 1RETRACK OUTPUTS/OUTPUT DATA fORMATS YES 
	1

	1----------------------1----------------------------------------------
	-

	1 I 1) Sector Time Messages II 2) Beacon/Radar Reinforced Beacon Target 1 1 Messages
	1 
	1 
	1 
	3) Radar only Target Report Messages4) Display Keyboard Messages
	1
	1 I 


	1 
	1 
	5) Interfacility Input Messages 
	1



	11 I 1 Note: Only the following messages will be II fabricated: Keyboard flight data message II for CDR input tracking data for which there II is no current flight plan.
	I1 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	4.1 I SRAP Message formats YES 
	----------------------1----------------------------------------------
	-

	1 1 Only those that are applicable to the I NYTRACON program will be included. [ (parallel SRAP message formats) 
	1
	----------------------1----------------------------------------------
	-

	----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	----------------------1-----------------------------------------------1 
	4.1.1 I Tampa/Sarasota Serial SRAP NO 1 1 Message formats 1 
	----------------------1-----------------------------------------------1 
	I1 1 These message formats do not apply to the 1 1 demonstration program. 1 II
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 
	1----------------------------------------------------------------------(
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 4.1.2 I ARTS IlIA/NEW YORK TRACON Parallel YES I SRAP Message Formats 1 
	I 1

	1----------------------1-----------------------------------------------1 
	II I II These message formats do apply to the I II demonstration program. I 
	II 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	4.1 .2.1 I Beacon/Radar Reinforced Beacon YES I Message Formats 
	----------------------1----------------------------------------------
	-

	1 
	I These message formats do apply to the I demonstration program. 
	1 
	----------------------1----------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 4.1.2.2 I Radar Only Message Formats YES I 
	1----------------------1-----------------------------------------------1 
	II 1 
	1 I These message formats do apply to the I 
	II demonstration program. 1 
	1I I 
	1----------------------1-----------------------------------------------1 
	I----------------------------------------------~------------------------1 
	1--------------------------------------------------------~-------------J 
	I Sub-section f Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.1.2.3 1 Weather Map Formats NO I 
	1----------------------1------------------------------------------------1 
	1I 1 I 1 These message formats do not apply to the I I I demonstration program. 1 
	II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	44 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.1.2.4 I Sector Mark Formats YES I 
	1----------------------1-----------------------------------------------1
	1I I
	These message formats do apply to the 1demonstration program. I
	I I 
	1 I 

	II 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 4.2 1 Common Digitizer (CD) MESG formats NO I 
	1----------------------1-----------------------------------------------1 
	II I 
	1 1 Not applicable to NYTRACON RETRACK. I 
	II I II I 
	I----------------------I----------~------------------------------------1
	1----------------------------------------------------------------------1 ----------------------------------------------------------------------1 
	Sub-section.1 Title Recoded I 
	----------------------1---------------------------------------------.-1 
	4.3 1 Display Keyboard Message formats YES 1 
	----------------------1-----------------------------------------------1 
	1I I All keyboard messages with no errors that I I are read from the CDR data will be processed 1 I and sent to keyboard processing. 1 1 Keyboard messages in error will be logged I I to a designated log file. 1 
	II
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 
	)----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	I 4.4 I Interfacility Message Formats YES I 
	1----------------------1-----------------------------------------------1 
	1I I 
	II RETRACK will read all interf~cility messages. I II but will only send FP. ex. and AM messages I litothe demonstration interfacility module. I II The FP message must have a matching DA sent I II to the ARTCC to be sent to interfacility. All I other messages will be discarded. I 1----------------------1-----------------------------------------------1 1----------------------------------------------------------------------1 
	1 1

	----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	----------------------1-----------------------------------------------1 
	5.0 I SYSTEM INITIALIZATION AND CONTROL NO I 
	----------------------1-----------------------------------------------1 
	I1 I This section contains information describing 1 1 hardware options. as well as interactive I 1 run time options. The assembly and run time I options will be incorporated into the core I 1 resident RETRACK program. I 
	1 

	II II 
	----------------------1-----------------------------------------------1 
	----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-------------------------------~---------------I 
	1 5.1 1 RfDU NO I 
	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	1 
	1 

	I 
	I 
	I 
	This 
	is hardware 
	related 
	to 
	UNIVAC. and is 1 

	1 
	1 
	1 
	replaced by 
	IBM/370 
	environ
	ment. 
	I 

	1 
	1 
	1 
	1 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	46 
	1----------------------------------------------------------------------1
	Sub-section 1 THle Recoded I 
	I 

	1----------------------1-----------------------------------------------1
	1 5.2 I Disk Subsystem Initialization NO 1 
	1----------------------1-----------------------------------------------1
	I1 1
	I1 1
	This is hardware related to UNIVAC. and isreplaced by IBM/370 environment. I 
	1 1 

	11 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1
	5.3 1 VIC Tape Subsystem Initialization NO 1 
	I 

	1----------------------1-----------------------------------------------1 
	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	I 
	I 

	I 
	I 
	I 
	This 
	is hardware 
	related 
	to 
	UNIVAC. 
	and 
	is 
	I 

	I I 
	I I 
	1 1 
	replaced by 
	IBM/370 
	environment. 
	1 I


	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	I 5.4 I IMT Initialization NO I 
	1----------------------1-----------------------------------------------1
	1I I 
	II This is hardware related to UNIVAC, and is I II replaced by IBM/370 environment. I I1 I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 5.5 1 IOpa Initialization NO I 
	1----------------------1-----------------------------------------------1 
	II 1 1I This is hardware related to UNIVAC. and is 1 I ~ replaced by IBM/370 environment. 1 II 1
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1---------------------------------------------------------------------
	-

	I Sub-sec t ion I Tit Ie Recoded 
	1----------------------1----------------------------------------------
	-

	1 5.6 1 System startup NO 
	1----------------------1----------------------------------------------I1 This will not be hardware oriented to the 1 I extent discussed in this section, the MVS/ I 1 RTX environment will provide startup. 
	-
	I 1 


	II 
	II 
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 5.7 I Select Runtime Options NO I 
	1----------------------[-----------------------------------------------1 
	I 
	I 
	I 
	1 
	I 

	liTh
	liTh
	e
	options specified 
	1n 
	the 
	RETRACK 
	USER'S 
	I 

	1 
	1 
	I 
	MANUAL 
	are 
	oriented 
	to 
	the 
	New 
	York 
	TRACON 
	1 

	I 
	I 
	I 
	RETRACK 
	program 
	only. 
	Run 
	time 
	options 
	for 
	1 

	1 
	1 
	I 
	the 
	demonstration 
	RETRACK 
	will 
	be 
	de fined 
	1 

	I 
	I 
	1 
	by 
	the 
	operating 
	system 
	of 
	which 
	RETRACK 
	I 

	[ 
	[ 
	1 
	will 
	be 
	a 
	subfunction. 
	I 

	I 
	I 
	1 
	1 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	I----------------------I-------------~---------------~------------------1 
	I APPENDIX A I Message Type Selection Options YES 1 
	1----------------------1-----------------------------------------------1 II 1 1 I These equates are required to maintain an 1 I 1 integral systemo 1 1I I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	48 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	APPENDIX B 1 CDR System Parameter Options YES I 
	1 

	1----------------------1-----------------------------------------------1
	I1 1
	Only those equates specific to NYTRACON 1
	I 1 

	1I I
	will be included.
	11 I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I--------------------------~-------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I APPENDIX clops Description Parameters YES I 
	1----------------------1-----------------------------------------------1
	I1 1 
	II Only those equates specific to NYTRACON I 
	II will be included I
	I1 I 
	I----------------------I~----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I APPENDIX 0 1 RETRACK Assembly Runstream NO I 
	1----------------------[-----------------------------------------------1 
	1 
	1 
	1 
	1 
	1 

	I 
	I 
	I 
	These 
	values 
	will 
	be 
	incorporated 
	into 
	the 
	1 

	I 
	I 
	1 
	demonstration 
	RETRACK. 
	but 
	will 
	not 
	be 
	I 

	I 
	I 
	I 
	considered 
	as 
	a 
	'runstream.' 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Additional Capabilities 1 
	1----------------------------------------------------------------------1 
	II I There will be no additional capabilities provided for the I I demonstration. 1 1I
	1----------------------------------------------------------------------1 
	3.5 SRAP Processing 
	This document elaborates on the recoding specifications for Parallel SR ~ processing. The sections are derived from NAS-MD-636. 
	PSRAP receives the radar reports. beacon reports and radar reinforced beacon reports. a tong with sector time messages. from RETRACK. It then puts them into th:formats needed by TRACKING. 
	-

	SRAP will not do any hardware related SRAP functions. such as SRAP hardw2, initialization. performance monitoring. alternate SRAP selection and SRAP Confidence test. It will not process SRAP alarm messages. 
	1----------------------------------------------------------------------1 
	Sub-=ection 1 Title Recoded 1 1----------------------1-----------------------------------------------1 ! 1.0 1 INTRODUCTION No 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 1 This section provides an introduction to the 1 
	I 1 following subsections and. as such. con tains I 
	1 I no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------( 
	I 2.0 I SRAP INITIALIZATION Yes I 
	1----------------------1-----------------------------------------------1 
	II Only the following SRAP Initialization I 
	functions will be implemented: Scan Time 1 
	1 I 

	II Initialization. Sector Mark Table Initializa-I 
	II tion. and Input Duffer Initialization. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section Tit le Recoded 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	1 3.0 1 SRAP MESSAGE PROCESSING No 1 
	1----------------------1-----------------------------------------------1 
	I I This section provides an introduction to the 1 
	1 I following subsections and. as such. contains 1 
	II no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	50 
	,
	-

	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 3.1 I BEACON REPORT PROCESSING Yes I 
	1----------------------1-----------------------------------------------1
	I1 I
	This is a priority 1 function. I
	1 1

	I1 I
	1----------------------1-----------------------------------------------1 
	I-----------~----------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	I------------~---------I-----------------------------------------------1
	3.2 1RADAR REPORT PROCESSING Yes I 
	I 

	1----------------------1-----------------------------------------------1 
	I1 1 1 I This is a priority 1 function. I I1 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.3 1 SECTOR MARK PROCESSING Yes 1 
	1----------------------1-----------------------------------------------1 
	II I 
	1 I This is a priority 1 function. I II 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	----------------------------------------------------------------------[
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	3.4 1 ALARM MESSAGE PROCESSING No I 
	----------------------1-----------------------------------------------1 
	11 I The alarm processing function is not being 1 1 provided as stated in Section 3.0: Software I I Requirements. 1 I1 
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1
	-
	1----------------------------------------------------------------------1 
	Sub-~ection I Title Recoded I 
	I 

	1----------------------1-----------------------------------------------(
	1 4.0 I SRAP PERfORMANCE MONITORING No I 
	I----------------------I---------~-------------------------------------1 II I liTheSRAP performance monitoring function I 1 I is not being provided. I 
	rI I 
	1----------------------1-----------------------------------------------(
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------(
	I 5ub-~ection I Title Re~oded , 1----------------------1----------------------------------------------1 
	15.0 1 ALTERNATE SRAP SELECTION No I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	1 

	1 
	1 
	I 
	Since there 
	is no 
	SRAP 
	perform
	ance 
	monitor-I 

	I 
	I 
	ling. 
	there 
	is 
	no 
	need 
	for 
	the 
	Alternate 
	I 

	I 
	I 
	I 
	SRAP 
	Selection 
	function. 
	1 

	1 
	1 
	I 
	I 


	\-----------------------1-----------------------------------------------1 
	I---------------~------------------------------------------------------1 
	I-----------------------~----------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 6.0 I SRAP CONFIDENCE TEST Ho I 
	1----------------------1-----------------------------------------------1 11 1 I I Since there is no SRAP performance monitor-1 II ing. there is no need for the SRAP Confi-I I I dence test function. 1 
	II I 
	I----------------------I----~------------------------------------------1 
	1----------------------------------------------------------------------1 (----------------------------------------------------------------------1
	I Additional Capabilities I 
	'1----------------------------------------------------------------------1 
	~ There will be no additional capabilities provided for the I I demonstration. 
	I 
	1 

	'1----------------------------------------------------------------------1 
	52 
	-
	3.6 Target Processing (Tracking) and ISL (Inter-sensor Linker> 
	This document (NAS-MD-637) describes the specifications for tracking :end inter sensor linker. 
	Tracking gets its inputs of target reports from PSRAP and flight plans from Interfacility. It also receives keyboard messages to update Tracking data base. The primary function of tracking is to correlate proper tracks with the targ"J::~ and generate data to be displayed and to be extracted on CDR tape. In cases where > in the target reports. Tracking will not store data for Conflict Alert and MSAW. since those functions are not being recoded. 
	correlation i's not possible. it creates new tracks in CTS using the informat: ..

	Tracking algorithms will be completely preserved as they are in the current system. 
	Inter sensor linker links the associated tracks within one sensor to unassociated tracks in a related sensor. 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1

	1----------------------1-----------------------------------------------1 
	I 1.0 I INTRODUCTION No I 
	1----------------------1-----------------------------------------------1 
	II I II This section provides an overview of the I I I following subsections and contains no 1demonstrable functions. I 
	1 1

	II I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	, 1.1 I TRACKING SUBfUNCTIONS No 
	1----------------------1----------------------------------------------
	-

	II 
	II This section provides an overview of the 
	II tracking subfunctions and contains no 
	II demonstrable functions. 
	1I
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Sub-sec bon I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1.2 I TRACKING FLOW No 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	1 
	1 

	1 
	1 
	I This 
	section 
	provides 
	an 
	overview 
	of 
	the 
	I 

	I 1 
	I 1 
	I tracking flow I functions. 
	and 
	contains 
	no 
	demonstrable 
	I I 

	I 
	I 
	I 
	r 


	1----------------------1-----------------------------------------------[
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 2.0 1 TRACKING CONTROL Yes I 
	1-----------------------[-----------------------------------------------1 
	I1 I The tracking control function is a require-1 , 1 if the tracking function is to be implemented I 1 1 and consequently is a priority 1 function. 1 
	I I 

	I1 I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section Title Recoded 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	1 3.0 1 TRACKED TARGET PROCESSING No 1 
	1----------------------1-----------------------------------------------1 
	11 I II This section provides an overview of the I [ I following subsections and contains no II demonstrable functions. I 
	1 

	I1 1 
	I----------------------j-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I----------------------------------~-----------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 3.1 I CORRELATION Yes I 
	1----------------------1-----------------------------------------------1 
	I1 I 
	II This is a priority 1 function. I 
	II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	54 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1
	1 3.1.1 I TRACKING FIRMNESS AND TRACK ORIENTED Yes 1
	SMOOTHING 1 
	I 1 

	1----------------------1-----------------------------------------------1 
	II 1This is a priority 1 function. 1 
	1 I 

	1I 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1
	1 3.1.2 1 TRACKING BINS Yes I 
	1----------------------1-----------------------------------------------1 
	1I 1 
	II This is a priority 1 function. I 
	I1 1 
	I-------------~--------I-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 3.1.3 I PRIMARY/SECONDARY BINS Yes I 
	1----------------------1-----------------------------------------------1 
	1I 1 
	1 1 This is a priority 1 function. I 
	II 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.1.4 CROSS REFERENCING Yes I 
	1 

	1----------------------1-----------------------------------------------1 
	I1 I I 1 This is a priority 1 function. 1 I1 I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.1.5 I TARGET SELECTION Yes I 
	1----------------------1-----------------------------------------------( 
	II IThis is a priority 1 function. I II I 
	1 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Receded I 
	1----------------------1-----------------------------------------------1 
	I 3.1.6 I PRIMARY/SECONDARY CORRELATION Yes I 
	1----------------------1-----------------------------------------------1 
	II I II This is a priority 1 function. I II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1-----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------)
	I 3.1.7 I NORMAL. PARENT AND PARENT TRIAL Yes I II TRACK CORRELATION I 
	1----------------------1-----------------------------------------------1 
	II I II This is a priority 1 function. I II I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I---------------------~------------------------------------------------1 
	I Sub-section I Title Receded I 
	I----------------------I---~-------------------------------------------1 
	I 3. I .8 I SUSPENDED TRACKS Yes I 
	1----------------------1-----------------------------------------------1 
	II I II This is a priority 1 function. I II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	,
	-

	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 3.1.9 I DEVIATION TRACK CREATION Yes I 
	1----------------------1-----------------------------------------------1 
	II 1This is a priority function. 1 II 1 
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1 
	1 3.1.10 1 SECOND PASS PROCESSING Yes 1 
	1----------------------1-----------------------------------------------1 
	II 1 
	1 I This is a priority function. 1 
	1I I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I----------------------------------~-----------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.1.11 I INITIAL CORRELATION Yes I 
	1----------------------1------------------------------------------------1 
	I1 I 
	1 1 This is a priority function. I 
	II 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.1.12 1 DEVIATION TRACK CORRELATION Yes I 
	1----------------------1-----------------------------------------------1 
	1I 1 
	II This is a priority function. I 
	II 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 3.1.13 1 TRACK CORRECTION Yes I 
	1----------------------1-----------------------------------------------1 
	II t
	This is a priority 1 function. I 
	I 1 

	11 1 
	1----------------------1-----------------------------------------------1 
	1-----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded t 
	1 

	1--··-------------------1-----------------------------------------------1 
	:3.1.14 1 AUTOMATIC ACQUISITION Yes 1 
	1 

	1----------------------1-----------------------------------------------1 
	II 1 
	I 1 This is a priority 1 function. I 
	II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1------------------------------------------------1 
	I 3.1.15 I STORE CONfLICT ALERT DATA No I 
	1----------------------1-----------------------------------------------1 
	II The Advanced Tracking functions are not being I II implemented in the HY TRACOH program re-I coding. I 
	I 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section 1 THIe Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.2 PREDICTION Yes 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	1I 1 
	II This is a priority 1 function. I 
	1I 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	58 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	3.2.1 1 AUTO-DROP AREA PREDICTIONS Yes I 
	I 

	1----------------------1-----------------------------------------------1 
	I1 I This is a priority 1 function. 1
	I 1 

	11 1 
	1----------------------1-----------------------------------------------1
	1----------_·_---------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 3.2.2 1 AUTO TRANSFER Of FDB Yes I 
	1----------------------1-----------------------------------------------1 
	I1 I I I This is a priority 1 function. 1 I1 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 Sub-section . I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 3.2.3 1 AUTO ACTIVATION Of AIRCRAFT Yes I 1 1 TYPE I 
	1----------------------1-----------------------------------------------1 
	I1 1 I 1 This is a priority 1 function. I I1 I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1---------------------------------------------------------------------
	-

	1 Sub.,.section 1 Title Recoded 
	1----------------------1----------------------------------------------
	-

	1 3.2.4 1 AUTO TRANSfER OF AIRCRAFT TYPE TO No I 1 BRITE TABULAR LIST 
	1----------------------1----------------------------------------------
	-

	II 
	liTheNew York TRACON recode demonstration 
	II project will not incorporate a Brite 
	II display 
	II
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	-
	r 
	,
	, 'I 
	r

	1----------------------------------------------------------------------1 
	I Sub-section , Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 4.0 I PROCESS UNUSED REPORTS (TPURJ Yes I 
	1----------------------1-----------------------------------------------1 
	! II II This is a priority 1 function. I iI I 
	1----------------------1-----------------------------------------------1 
	i-----------~----------------------------------------------------------1 
	1----------------------------------------------------------------------( 
	: Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 5.0 I INTER-SENSOR LINKER (ISL) Yes I 
	1----------------------1-----------------------------------------------1 
	II 1 
	II This is a priority 1 function. I 
	II 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------,-----------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 6.0 I EARLY DISCRETE CORRELATION (TEDCJ Yes 1 
	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	I 
	I 

	1 
	1 
	I 
	This 
	is 
	a 
	priority' 
	function. 
	1 

	I 
	I 
	I 
	1 


	I----------------------J-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	1 There will be no additional capabilities provided for the 1 1 demonstration. 1 
	1----------------------------------------------------------------------1 
	60 
	3.7 Keyboard Processing 
	This document (NAS-MD-638) describes the specifications for the KEYBOARD module. The KEYBOARD module shall process all completed preview messages. The t-';;view messages' characters shall be interpreted, and the required operation processing shall be initiated. The preview messages shall be received from the RETRACK module. RETRACK shall filter out invalid keyboard messages by looking at the error field in each message, and only sending those messages to the KEYBOARD module which ar~ rror free. RETRACK will
	The KEYBOARD module shall receive all error free keyboard messages which are en the CDR tape. but shall only process a subset of them. The following sections elaborate on which functions will be implemented, and which functions will not be implemented. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	1.0 1INTRODUCTION No 1 
	1 

	1----------------------1-----------------------------------------------1
	This section is administrative and contains 1
	1 1

	no demonstrable functions. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 1.1 I Components of the Keyboard Input 1 1 1 Module No 1 
	1----------------------1-----------------------------------------------1 
	1 I This section is administrative and contains I 
	I 1 no demonstrable functions. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1-------,---------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 1.1.1 Alphanumeric Keyboard No I 
	1 

	1----------------------1-----------------------------------------------1 
	I 1 This section provides technical content but 1 
	I I contains no demonstrable funct ions. 1 
	[----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1.1.2 I Slew Entry Device (SED) No I 
	1----------------------1-----------------------------------------------1
	This section provides technical content but I II contains no demonst rable functions. I 
	1 I 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	I 1.1.3 I Quick Look Selector Switches No I 
	1----------------------1-----------------------------------------------1 
	This section provides technical content but I II contains no demonstrable functions. I 
	1 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	1 

	I-~--------------------I-----------------------------------------------1 
	I 1.2 I Classification and Validation of No 1 
	I 1 Messages I 
	1----------------------1-----------------------------------------------1 
	\1 Thi~ ~ection is administrative and contains 1 
	1 I no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1.2.1 Message Categories Ho' 
	1 

	1----------------------1-----------------------------------------------1 
	I 1 This section provides technical content but I 
	I 1 contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	r Sub-section Title Recoded 
	1 
	1 

	1----------------------1-----------------------------------------------1
	1.2.2 1 General Message Validation Criteria Yes I 
	I 

	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	62 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1.2.3 1 Message Entry Error Indications No 1 
	I 

	1----------------------1-----------------------------------------------1 
	I I This section provides technical content but 1contains no demonstrable functions. 1 
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 1.2.4 I Duplicate ACID'S for Track File Yes 1 
	I I Identity 1 
	1----------------------1-----------------------------------------------1 
	1 1 This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 2.0 1 KEYBOARD OPERATIONAL FUNCTION Yes 1 I I PROCESSING (KOf) 1 
	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 I 

	1----------------------1-----------------------------------------------1 
	I-------------------------------------------~--------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section Title Recoded· I 
	1---------------------------------------------------------------------1 
	1 2.1 Inputs Yes I 
	1---------------------------------------------------------------------1 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	\ 
	function. 
	I 

	I 
	I 
	The 
	following 
	functions 
	will 
	be 
	recoded. 
	I 

	I 
	I 
	Initiato Control 
	I 

	I 
	I 
	Track 
	Reposition 
	I 

	I 
	I 
	Track 
	Suspend 
	[ 

	1 
	1 
	Terminate 
	Control 
	I 

	I 
	I 
	flight 
	Data 
	Entry 
	I 

	I 
	I 
	The 
	following 
	functions will 
	not 
	be 
	recoded. 
	I 

	I 
	I 
	Handoff 
	Initiate 
	1 

	I 
	I 
	Interfacility Message 
	Print 
	INPRINT 
	1 

	I 
	I 
	Interfacility Test 
	Program Operational 
	I 

	I I 
	I I 
	Training Target Conflict Alert 
	Generator 
	Messages 
	1 1 

	I 
	I 
	The 
	following 
	Multifunctions 
	will 
	be 
	recoded. 
	I 

	I 
	I 
	deleted 
	1 

	I 
	I 
	BCN 
	(Beacon) 
	I 

	I 
	I 
	deleted 
	I 

	I 
	I 
	HVY JG 
	(Heavy Jet) 
	1 

	I 
	I 
	deleted 
	1 

	I 
	I 
	MODL 
	(Modify) 
	1 

	1 
	1 
	PREK 
	(Preview) 
	I 

	I 
	I 
	SYSK 
	(System Data) 
	I 

	I 
	I 
	TABG 
	(Tabular 
	List Messages) 
	I 

	I 
	I 
	YSCP 
	(Scratch Pad) 
	I 

	I 
	I 
	The 
	following 
	Multifunctions 
	will 
	not 
	be 
	I 

	I 
	I 
	recoded. 
	I 

	I 
	I 
	ATIS 
	I 

	I 
	I 
	CFGD 
	(Configuration) 
	I 

	I 
	I 
	DrSL 
	(Display) 
	/ 

	I 
	I 
	E~lGL 
	(Emergency) 
	I 

	1 
	1 
	BRATS 
	(Beacon Reports 
	and 
	Tracking Summary) 
	I 

	I 
	I 
	FILK 
	(Filter) 
	1 

	I 
	I 
	IF? 
	(Mag-Tape/Disc 
	Flight Plan) 
	I 

	I 
	I 
	KINK 
	(Reinitialize Display) 
	I 

	I 
	I 
	LDRL 
	(Leader> 
	1 

	I 
	I 
	OffK 
	(Auto-Offset) 
	I 

	1 
	1 
	QMSAW 
	(MSAW 
	Display 
	Inhibit) 
	I 

	1 
	1 
	RDTL 
	(Memory Readout) 
	I 

	I 
	I 
	VMSAW 
	(Enable/Disable MSAW 
	Functions) 
	I 

	I 
	I 
	XBCN 
	(Display 
	Sensor 
	Switching) 
	I 

	I 
	I 
	CDR 
	Extractor 
	I 

	I 
	I 
	Manual 
	Reconfiguration 
	, 

	I 
	I 
	1 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	64 
	[----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1
	2.1 1 Inputs (continued) Yes 1 
	I 

	---------------------------------------------------------------------1 
	The following Implied Functions will be I 
	recoded. I Beacon Readout I Terminate Control I Display/Inhibit Associated Track 1 deleted I Abbreviated Flight Data Entry 1 Initiate Control I Beacon Code Modify I 
	The following Implied Functions will not be 1 
	recoded. 1 Override Interfacility Display Presentation I Handoff Accept/Recall 1 Handoff Initiate 1 Remote Tower Display Keyboard Functions I Inhibit Blinking OM I 
	1 When keyboard messages that are not being recoded are encountered. I they will be recorded on the CDR file and designated as unprocessed I keyboard messages. When fabricated messages are processed. they I will be recorded and designated as fabricated keyboard messages. I 
	----------------------1-----------------------------------------------1 
	-----------------~----------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.2 1 Subprogram Description No I 
	1----------------------1-----------------------------------------------1 
	I 1 This section provides technical content but Icontains no demonstrable functions. I 
	1 I 

	1----------------------1-----------------------------------------------1 
	I--------------------------~-------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.2.1 1 Initiate Control Operational Function I 1 I (STU Yes 1
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1------------------------------------------------1 
	2.2.1.1 1 Initiate a New Track File Yes I 
	I 

	1----------------------1-----------------------------------------------1 
	This is a priority 1 function. I 
	1 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------(
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	1 2.2.1.2 1 Activate an Existing Track File in I II Central Track Store Yes I 
	1----------------------1-----------------------------------------------1 
	I 1 This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------[ 1----------------------------------------------------------------------1 
	1 Sub-section I THIe Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.2.1.3 1 Enable Automatic Acquisition of an 1 1 1 Existing Track File No I 
	1----------------------1-----------------------------------------------1 
	1 I Automatic acquisition is enabled for all 1 I 1 tracks. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	2.2.2 1 Track Reposition Operation Function I II (RPL> Yes I 
	I 

	I----------------------I~----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1------------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1------------------------------------------------1 
	I 2.2.3 1 Track Suspend Operational function I 
	(SUU Yes I 
	1 I 

	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	66 
	-
	1----------------------------------------------------------------------1
	Sub-section 1TiHe Recoded 1 
	1 

	1----------------------1-----------------------------------------------1
	1 2.2.4 I Terminate Control Operational function 1(OPL> Yes I 
	1 1

	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	1 2.2.4.1 I Terminate a Single Track Yes I 
	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	I I 

	1----------------------1-----------------------------------------------1 
	1---------------------------------------------------------~------------I 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1
	1 2.2.4.2 I Terminate All Tracks Yes 1 
	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 2.2.5 I Handoff Initiate/Recall/Accept (HOL) No 1 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	1 This 
	function 
	is 
	not 
	required 
	to 
	maintain 
	I 

	1 
	1 
	1 
	an 
	integral 
	system. 
	Only 
	data 
	applicable 
	to 
	I 

	I 
	I 
	lone 
	controller 
	is being 
	processed 
	for 
	this 
	I 

	I 
	I 
	1 demonstration. 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 2.2.6 I flight Data Entry (FDL) Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	'. 
	1----------------------------------------------------------------------1 
	I Sub-sect ion 1 TitIe Recoded I 
	1----------------------1-----------------------------------------------1
	2.2.6.1 1 Initiate new track file in CTS with I flight Plan or Store Status Yes 1 
	I 
	I I 

	1----------------------1--------------------------------------.---------\ 
	II This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 ----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 2.2.6.2 I Display "OM" for Keyboard Entered I I1 flight Plans Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority I function. I 
	1----------------------1-----------------------------------------------1 1-----------------------------------------------------------------------1 
	1-------------------------------------------------------------------~--I 
	I Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 2.2.6.3 I Display/Delete Display of Aircraft 1 I 1 Type in the full Data Block Yes I 
	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 1----------------------------------------------------------------------1 
	1-----------------------------------------------------------------------( 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.0 1 MULTIfUNCTION (KfK) No 1 
	1----------------------1-----------------------------------------------1 
	1 1 This section provides technical content but I 
	I I contains no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------(
	I Sub-sect ion I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.1 I ATIS Multifunction (ATIS) No I 
	1----------------------1-----------------------------------------------1 
	1 I This function is not required to maintain I 
	an integral system. ATIS will be pre$et I 
	1 1 

	I I for entire demonstration. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	68 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	3.1.1 1Select and Display the HOST ALTIMETER I setting, ATIS and GI or unique altimetersettings and unique GI. No 
	1

	----------------------1----------------------------------------------
	-

	This function is not required to maintainan integral system. System data will bepreset for entire demonstration. 
	1
	1
	1

	----------------------1----------------------------------------------
	-

	1---------------------7------------------------------------------------1
	Sub-section 1Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	3.1.2 I Enable/Disable Arrival Fix Area( s) No 1 
	1

	1----------------------1-----------------------------------------------1 
	I 1 This function is not required to maintain Ian integ ral system. 1 
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.2 I Beacon Multifunction (BCNK) Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. 1 
	1-,--------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 3.2.1 1 Beacon Code Readout of a Single Track Yes 1 
	1----------------------1-----------------------------------------------1 
	I 1 This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.2.2 I Enter or Delete Selected Code in System I 1 1 Data Area. No I 
	1----------------------1-----------------------------------------------1 
	1 I Systelll data area will not display the I I 1 selected codes. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	69 
	1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	I 3.3 I Configuration Multifunction CCfGDl No 1 
	1----------------------1-------------------------------·----------------1 
	II This function is not required to maintain I an integral system. The consolidation/decon-1 II solidation of control positions is not a part I 
	I I 

	1 of this demonstration. System configuration 1 II will be preset for entire demonstrat~on. I 
	1----------------------1-----------------------------------------------1 
	!----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1------------_·_--------1-----------------------------------------------1 
	I 3.4 I Display Multifunction (DISL) No I 
	1----------------------1-----------------------------------------------1 
	II This function is not required to maintain an I 
	II integral system. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	I----------------------I----~------------------------------------------1 
	I 3.5 I Emergency Multifunction (EMGL> No I 
	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	I 
	This 
	function 
	is not 
	required 
	to 
	maintain 
	I 

	I 
	I 
	I 
	an 
	integral system. 
	Emergency/radio 
	1 

	I 
	I 
	I 
	failure/hijack 
	indicators will 
	be 
	displayed 
	J 

	1 
	1 
	I 
	in 
	the 
	full 
	data 
	block. 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	1 3.6 1 Filter Multifunction (FILK) No I 
	1----------------------1-------------------------_··_-------------------1 
	II Filtering of the data blocks will be I ! I based on preset limits. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	-
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	1 3.7 I Beacon Reports and Tracking Summary No 1 
	I----------------------I---------~-------------------------------------1
	This function is not required to maintain an 1integral system. Printed output of data Icollections via keyboard entry is not a part 1of this demonstration. 1 
	1 1
	I 1
	1 1
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	1 3.8 I Heavy Jet Flight Plan Status. site 1 I 1 Adapted Alpha. Aircraft Type Multi-1function (HVYJG) Yes 1 
	1 1

	1----------------------1-----------------------------------------------[
	11 This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 3.9 1 Mag-Tape/Disc Flight Plan Multifunction 1 I 1 <IFP) No I 
	1----------------------1-----------------------------------------------1 
	1 I This function is not required to maintain an 1 
	II integral system. Flight plan input from I 
	1 1 tape or disc is not part of this demonstration 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.10 I F7 J is currently undefined No 1 
	1----------------------1-----------------------------------------------1 
	I 1 This section is administrative and conta'ins 1 1 ~ no demonstrable funct ions. This section 1provides a place holder. 1 
	I I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	71 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1------------------------------------------------1 
	I 3_11 I Reinitialize Display No I 
	1----------------------1-----------------------------------------------/ 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I This 
	function 
	is 
	not 
	required 
	to 
	malntain 
	an 
	I 

	I 
	I 
	I integral system. 
	The 
	reinltializatlon of 
	I 

	I 
	I 
	I previously 
	inhibited 
	display 
	conditions 
	will 
	I 

	I 
	I 
	I 
	not 
	be 
	implemented 
	for 
	this demonstration. 
	I 


	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	3.12 1 Leader Multifunction (LDRL) No I 
	I 

	1----------------------1-----------------------------------------------1 
	II Automatic offset is implemented for this I II demonstration. I 
	1----------------------[-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I-----~----------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.13 I Modify Multifunction (MODL) Yes I 
	1----------------------1-----------------------------------------------1 
	II This is it priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	I 3.13.1 I ModlEy specif ied data Yes I 
	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section r Title Recoded I 
	1----------------------1-----------------------------------------------(
	1 3.13.2 I Modify flight plan to display "DM" I I I on departure. Ho 1 
	1----------------------1-----------------------------------------------1 
	II This function is not re9uired to maintain I 
	II an integral system. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	.
	-

	-
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1
	3.14 1 F7H is currently undefined Ho 1 
	I 

	1----------------------1-----------------------------------------------1 
	II This section is administrative and contains ,no demonstrable functions. I 
	1 1

	1----------------------1---------------------------------~-------------I
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-sect ion I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 3.15 1 Auto-Offset Multifunction (OffK) No 1 
	1----------------------1-----------------------------------------------1
	This function is not required to maintain an 1integral system. Automatic offset function Ithe display is enabled for this demonstration. 1 
	1 1
	I 1
	I I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	, Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.16 1 Preview Multifunction Yes 1 
	1----------------------1-----------------------------------------------1 
	1 1 This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.16.1 I Relocate the preview area and brite I 11 tabular lists. No 1 
	1----------------------1-----------------------------------------------1 
	I 1 Preview area will not be displayed and brite 1 II functions will not be implemented for this Idemonstration. 1 
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.16.2 1 Select/inhibit supervisory position Yes I 
	1----------------------1-----------------------------------------------1 
	I 1 This is a priority 1 function. I 
	I----------------------I---------~-------------------------------------1
	1----------------------------------------------------------------------1 
	73 
	1---------------------------------------------------------------------
	-

	Sub-section 1 Title Recoded 
	1 

	1----------------------1----------------------------------------------
	-

	1 3.17 1 Process MSAW Display Inhibit (OMSAW) No 
	1----------------------1----------------------------------------------
	-

	This function is not required to maintain an II integral system. tI MSAW is a priority 2 function in the Advanced 1 I Tracking category, which is not in the scope iI of this effort. 
	I 1 

	1----------------------1------------------------_·_--------------------­
	1---------------------------------------------------------------------1---------------------------------------------------------------------1 
	-

	I Sub-section I Title Recod~d I 
	1----------------------1··----------------------------------------------1 
	I 3.18 I Memory Readout Multifunction (RDTl) No I 
	1----------------------1-----------------------------------------------1 
	1 1 This function is not required to maintain an 1 1 I integral system. The display and/or modifying 1 II the memory readout buffer is beyond the scope I 1 1 of this demonstration. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	I 3.19 1 System Data (SYSK) Yes I 
	1----------------------1-----------------------------------------------1 
	I I This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Titl.e Rt>coded 1 
	I-----~----------------I-----------------------------------------------1 
	I :5.19.1 I Relocate System Data Ho I 
	1----------------------1-----------------------------------------------1 
	1 1 This function is not required to maintain an I II integral system. I 
	1----------------------1---------------------------------------------·--1 
	1----------------------------------------------------------------------1 
	74 
	1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 3.19.2 1Modify host altimeter or unique 1altimeter settings Yes 1 
	1 I 

	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1 
	I 3.19.3 I System time settings Yes I 
	1----------------------1-----------------------------------------------1 
	II This message will cause an abnormal Itermination. 1 
	I 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.19.4 I Initiate/modify/delete Host AT IS I 
	1 1 character and general information. No 1 
	1----------------------1-----------------------------------------------1 
	1 1 This function is not required to maintain an 1 
	I 1 integral system. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.19.5 1 Initiate/modify/delete unique general 1 
	I 1 information. No I 
	1----------------------1-----------------------------------------------1 
	II This function is not required to maintain an I 
	1 1 integral system. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.19.6 1 System date settings Yes 1 
	1----------------------1-----------------------------------------------1
	This message will cause an abnormal I 1 1 termination. 1 
	1 I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	75 
	1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded 1 
	1----------------------1------------------------------------------1 
	I 3.20 I Tabular List Messages (TAnG) Yes I I----------------------I---------------------------_..---------...---------------I This is a priority l fUll:::tion. I 
	1 \ 

	1----------------------1----------------------------------~------------I 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	i Sub-section 1 Title Recoded I 
	J----------------------I-----------------------------------------------1 
	13_20.1 I Relocate arrival/departure list No I 
	1----------------------1------------------------------------------------1 
	This function is not required to maintain an I integral system. I 
	I 1 
	1 I 

	1----------------------1-----------------------------------------------1 1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1------------------------------------------------[
	1 3.20.2 I Relocate coast/suspend list No 1 
	1----------------------1-----------------------------------------------1 
	II This function is not required to maintain an I II integral system. I 
	1----------------------1-----------------------------------------------1 1----------------------------------------------------------------------1 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	-------_··_------------1-----------------------------------------------1 
	3.20.3 I Select/inhibit display of arr~val/ I t departure tabular list. Ho I 
	----------------------1-----------------------------------------------1 
	I This function is not required to maintaLn an 1 I integral system. I 
	----------------------1-----------------------------------------------1 ----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	\

	~ Sub-section 1 Title Recoded I 
	!I----------------------I-----------------------------------------------1
	1 3.20.4 I Terminate store track with ETA/PTD ( I 1 less than time specified. Yes 1 
	-----------------------1-----------------------------------------------1 
	I This is a priority 1 function. 1 


	\======================~===============================================: 
	\======================~===============================================: 
	\======================~===============================================: 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	1 3.20.5 1Terminate all store tracks with ETA/PTD 1 11 less time specified. Yes 1 
	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	3.20.6 I Relocate MSAW Display Area No 
	I 

	1----------------------1----------------------------------------------
	-

	11 
	11 
	11 
	I This function isI integral system. 
	not 
	required 
	to 
	maintain 
	an 

	I 
	I 
	I 
	MSAW 
	is 
	a 
	priority 
	2 
	function 
	in 
	the 
	Advanced 

	1 
	1 
	I 
	Tracking 
	category, 
	~hich 
	is 
	not 
	in 
	the 
	scope 

	1 
	1 
	1 of 
	this effort. 


	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1----------------------------------------------------------------------1
	-

	Sub-section 1Title Recoded 1 
	I 

	I----------------------I--------------------~--------------------------1 
	1 3.21 I f7U is currently undefined No 1 
	1----------------------1-----------------------------------------------1 
	11 This section is administrative and contains 1 I 1 no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded 
	----------------------1----------------------------------------------
	-

	3.22 I Enable/Disable MSAW functions (VMSAW) No 
	----------------------1----------------------------------------------
	-

	1 This function is not required to maintain an I integral system. 1 MSAW is a priority 2 function in the Advanced I Tracking category, which is not in the scope I of this effort. 
	----------------------1----------------------------------------------
	-

	77 
	1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1---------------------------------·--------------1 
	I 3.23 I F7W is currently undefined No I 
	1----------------------1------------------------------·-----------------1 
	II This section is admlni~tratlve and contains J II no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 3.24 1 Display Sensor Switching (XBCN) No I 
	1----------------------1-----------------------------------------------1 
	II This function is not required to maintain an I integral system. I II The scope of this demonstration is limited I II to one sensor. I 
	I 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	r Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.25 I Scratch Pad Multifunction (YSCP) Yes ( 
	1----------------------1-----------------------------------------------1 
	I I This is a priority 1 function. ( 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------( 1----------------------------------------------------------------------(
	I Sub-section I Title Recoded I 1----------------------1-----------------------------------------------1 
	13.26 I f7Z i", currently undefined tto I 
	1----------------------1----------------------------------------------1 
	II This section is administrative and contains I I 1 no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1-----------------------------------------------------------------------1 1----------------------------------------------------------------------f 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3_27 I CDR Extractor Control Multifunction I 
	II (CDKEY) No J 
	1----------------------1------------------------------------------------1 
	II This function is not regulccd to m~lntnin an I 
	f t ITlt"qr,,! ~;\,·;! .. m_ I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------( 
	78 
	Sub-section Title Recoded 
	3.28 Manual Reconfiguration (IORfG) No 
	This function is not required to maintain an 
	integral system. The capability of 
	controlling hardware (e.g. switching SRAPs. 
	TTY or MSP). or controlling software 
	functions (e.g. enable/inhibit printouts. 
	full operational vs. backup programs) will 
	not be part of this demonstration. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1
	3.29 1Select/Inhibit Printout of IF Messages 1(INPR) No 1 
	I 
	1 1

	1----------------------1-----------------------------------------------1
	This function is not required to maintain an Iintegral system. There will not be any I I 1 printout of IF messages. I 
	1 1
	I 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 3.30 . 1 Interfacility Test Program Operational I 
	1 I function CTKOf14) No 1 
	1----------------------1-----------------------------------------------1 
	I 1 This function is not required to maintain an I 1 1 integral system. Only fP. AM and ex inter-1 1 I ..facility messages will be processed. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 4.0 1 IMPL lED fUNCTIONS No I 
	1----------------------1-----------------------------------------------1 
	I I This section provides technical content but 1 I I contains no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1
	-
	79 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	I 4.1 I Beacon Readout Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1---·-------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------[
	I 4.2 I HandofE Accept/Recall Ho 1 
	1----------------------1-----------------------------------------------1 
	1 I This function is not required to maintain an 1 1 1 integral system. HandofE processing will not I II be implemented for this demonstration. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 }----------------------------------------------------------------------1
	1 Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 4.3 Handoff Initiate No I 
	1 

	1----------------------1-----------------------------------------------1 
	I I This function is not required to maintain an 1 1 1 integral system. Handoff processing will not I II be implemented for this demonstration. I 
	1----------------------1--------------------------------~--------------I 
	1--------------------------------------------------_·-------------------1 
	1-----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 4.4 I Terminate Control Yes 1 
	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 4.5 I Display/Inhibit Associated Track Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. I 
	1--·--------------------1-----------------------------------------------1 1-----------------------------------------------------------------------1 
	gO 
	Sub-section Title Recoded 
	3.28 Manual Reconfiguration (IORFG) No 
	This function is not required to maintain an 
	integral system. The capability of 
	controlling hardware (e.g. switching SRAPs, 
	TTY or MSP), or controlling software 
	functions (e.g. enable/inhibit printouts, 
	full operational vs. backup programs) will 
	not be part of this demonstration. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1
	3.29 I Select/Inhibit Printout of IF Messages 1 II (INPR) No I 
	I 

	1----------------------1-----------------------------------------------1
	This function is not required to maintain an Iintegral system. There will not be any II 1printout of IF messages. I 
	1 I 
	1 1
	--

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	1 3.30 I Interfacility Test Program Operational 1 1 I Function (TK0f14) No 1 
	1----------------------1-----------------------------------------------1 
	I 1 This function is not required to maintain an I 1 1 integral system. Only FP, AM and ex inter-1 1 I .facility messages will be processed. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.0 1 IMPLIED FUNCTIONS No I 
	1----------------------1-----------------------------------------------1 
	1 1 This section provides technical content but I I I contains no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	79 
	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	1 

	I-------~--------------I-----------------------------------------------1 
	1 4.1 1 Beacon Readout Yes 1 
	1----------------------1-----------------------------------------------1 
	This is a priority 1 function. I 
	1 1 

	1----------------------1-----------------------------------------------1 
	1-----------------------------------------------------------------------1 !----------------------------------------------------------------------1 
	I Sub-section J Title Recoded I 
	1----------------------1-----------------------------------------------1
	4.2 I Handoff Accept/Recall No 1 
	I 

	1----------------------1-----------------------------------------------1 
	This function is not required to maintain an 1 1 1 integral system. Handoff processing will not I 1 1 be implemented for this demonstration. I 
	I 1 

	1----------------------1-----------------------------------------------1 1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	1 4.3 1 Handoff Initiate No 1 
	1----------------------1-----------------------------------------------1 
	1 1 This function is not required to maintain an I 
	I 1 integral system. Handoff processing will not I 
	1 I be implemented for this demonstration. 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1--·--------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------[-----------------------------------------------1
	I 4.4 I Terminate Control Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. 1 
	1----------------------[-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I~---------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.5 I Display/Inhibit Associated Track Yes I 
	1----------------------1-----------------------------------------------1 
	II This is a priority 1 function. I 
	1-----------------------1-----------------------------------------------1 
	1-----------------------------------------------------------------------1 
	ao 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1

	1----------------------1-----------------------------------------------1
	4.6 1 Inhibit Blinking "OM" fro.. a FOP No I 
	I 

	1----------------------1-----------------------------------------------1
	This function is not required to maintain Ian integral system. I 
	1 1
	I 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	1 4.7 1 Abbreviated Flight Data Entry Yes 1 
	1----------------------1-----------------------------------------------1
	This is a priority 1 function. 1 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	I 4.8 1 Initiate Control Yes 1 
	1----------------------1-----------------------------------------------1 
	I 1 This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.9 I Implied Beacon Code Modify Yes 1 
	1----------------------1-----------------------------------------------1 
	1 I This is a priority 1 function. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 4.10 I Override Interfacility Display I 
	1 1 Presentation No I 
	1----------------------1-----------------------------------------------1 
	1 I This function is not required to maintain an 1 I I integral system. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
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	1----------------------------------------------------------------------1 Sub-section 1 Title Recoded I 
	1 

	1----------------------1-----------------------------------------------1 
	1 4.11 I Remote Tower Display Keyboa~d I Functions. No 1 
	I I 

	I----------------------J-----------------------------------------------1 
	I ---------------------1-----------------------------------------------1 
	1 
	1 
	1 
	1 This 
	function 
	is 
	not 
	required 
	to 
	maintain 
	an 
	1 

	I 
	I 
	1 
	integral 
	system. 
	Tower 
	messages 
	will 
	not 
	be 
	, 

	I 
	I 
	I 
	processed 
	for 
	this demonstration. 
	1 


	\----------------------------------------------------.------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 5.0 I TRAINING TARGET GENERATOR MESSAGES Ho 1 
	1----------------------1-----------------------------------------------1 
	I I This function is not required by the fAA and 1 1 I is not required to maintain an integral I I 1 system. Training target generator will not 1 I 1 not be implemented for this demonstration. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 6.0 I CONFLICT ALERT MESSAGES No 1 
	1----------------------1-----------------------------------------------1 
	I I This is a priority 2 function which is beyond 1 lithescope of this demonstration. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the 1 I demonstration. I 1I 
	1----------------------------------------------------------------------1 
	82 
	3.8 Display Output Processing 
	Display Output Processing (HAS-MD-639) primarily will be concerned with the preparation ef alphanumeric track data for presentation on the display. There will also be display of selected system data (see below). Interactive keyboard responses (preview area and readout area) will not be processed. Only data originating from the retrack modules that impact tracking/display data will be processed. System parms/data will have to be initialized to some pre-determined values. 
	Display processing will support the display 
	Automatic Offset 
	Full. Limited. Partial Data Blocks and Single Symbols 
	Coast/Suspend. Arrival/Departure Tabular Lists 
	System Data display outputs of Current Time. Current Altimeter Setting 
	Display processing will not display 
	Preview and Readout Areas 
	MSAW/CA Data Blocks 
	IOP/DBM/MDBM Operations and Memory 
	Brite display Tabular List 
	System Data display outputs of Memory. Program Level. Test Targets. Overload Sensing and Protection. Emergency/Radio Failure/Hijack & Suspect Aircraft. Host ATIS Character & General Information. Selected Codes 
	1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 1.0 I IHTRODUCTIOH Ho 
	1----------------------1----------------------------------------------
	-

	This section provides technical content but 
	1 I 

	II contains no demonstrable functions. 
	1I This is an overview of some of the functions 
	II

	II in the current TRACOH system.
	1----------------------1----------------------------------------------­
	-1---------------------------------------------------------------------
	-
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	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 2.0 I ENVIRONMENT No I 
	1----------------------1-----------------------------------------------1 
	I 1 This section is administrative and Icontains no demonstrable functions. I 
	I 1

	1-----------_·_--------\----------------------------------~------------I
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1

	1----------------------1-----------------------------------------------1 
	I 2.1 I General No I 
	1----------------------1-----------------------------------------------1 
	II This section is administrative and contains I I I no demonstrable functions. 1 
	I----------------------J-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	2.2 1 Output Data Transfer Function No 1 
	----------------------1-----------------------------------------------1 
	----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 
	1 

	1 
	1 
	1 

	I 
	I 
	This 
	function 
	is 
	not 
	required by 
	the 
	FAA 
	and 
	I 

	I 
	I 
	is 
	not 
	required 
	to 
	maintain 
	an 
	integral 
	I 

	I 
	I 
	system. 
	I 

	I 
	I 
	1. Data 
	transfer 
	from 
	host 
	to 
	situation 
	I 

	I 
	I 
	display 
	will 
	be 
	done 
	using 
	RTX-MVS 
	tools. 
	I 

	1 
	1 
	a. 
	We 
	will 
	not 
	be 
	using 
	sublists 
	to 
	I 

	I 
	I 
	process 
	data 
	information. 
	I 

	1 
	1 
	2. Memory 
	buffer 
	management 
	will 
	not 
	be 
	done 
	I 

	I 
	I 
	using 
	the 
	IOP/MDBM. 
	A method 
	of 
	passing 
	I 

	I 
	I 
	data 
	from 
	the 
	applications 
	(host) 
	to 
	the 
	I 

	I 
	I 
	situation 
	display 
	will 
	be 
	devised. 
	I 


	----------------------------------------------------------------------1 
	84 
	Sub-section 
	2.3. 1 
	2.3.2 
	2.3.2.1 
	2.3.2.2 
	Title Recoded 
	MDBM Operation Description No 
	General DBM Operation Linked Control Word File Completion of a Sublist 
	This section provides technical content but contains no demonstrable functions. 
	An overview of the MDBM/DBM functions are discussed in this section of the document. 
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------1---------------------------------------------------------------------
	-
	-

	III 
	I
	Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	2.4 Memory Allocation for MDBM No 
	This section provides technical content but contains no demonstrable functions. 
	This is an overview of the MDBM & data support which are sub-divided into sublists. 
	1. We are not using sublist processing or MDBM data storage. but. there is still a need to store & display some data. 
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	1---------------------------------------------------------------------1 
	I Sub-section Title Recoded I 
	1---------------------------------------------------------------------1
	1 2.4.1 Tabular Display Data Yes I 
	1---------------------------------------------------------------------1 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 
	I 

	1 
	1 
	I 

	1 
	1 
	This 
	function 
	is derived 
	from 
	the FAA 
	I 

	I 
	I 
	requirements 
	and 
	is 
	required 
	to 
	maintain 
	an 

	! 
	! 
	integral system. 

	I 
	I 

	1 
	1 
	The 
	supported data 
	in 
	the 
	system 

	I I I 
	I I I 
	display area * Time * Altimeter 
	are: 

	1 
	1 
	The 
	non-supported 
	data 
	~n 
	the 
	system 

	I 1 I 
	I 1 I 
	display area are: * Memory readout area * Emergency/radio failure/hijacx/suspect 

	I 
	I 
	aircraft 
	indication 

	I I I I 
	I I I I 
	* Program level * Test targets* Overload sensing and protection* ATlS character & general info. 

	I I 
	I I 
	Other non-supported display data are: * Aircraft which are in MSAW low altitude 

	[ 
	[ 
	warning 
	or 
	in 
	Conflict 
	Alert. 

	1 
	1 
	I 
	Rationale 
	-Please, 
	look 
	at 
	sub-section 
	2.4. 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
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	1---------------------------------------------------------------------
	-

	Sub-section 1Title Recoded 
	I 

	1----------------------1----------------------------------------------
	-

	1 2.4.2 I Keyboard Display Data Yes 
	1--------------------------------------------------------------------
	-

	1
	I I II 
	1

	This is a priority 2 function. 
	This function is derived from the FAA requirements and is required to maintain an integral system. 
	Each keyboard connected to the display has 
	1
	1 III I 1II 
	1
	1 

	its own memory allocation which contains: Keyboard readout/preview (not-supported) Keyboard coast/suspend list Keyboard store track list 
	Rationale -look at sub-section 2.4. Although no interactive keyboard processing will be supported. nevertheless. keyboard data could enter into the system from the retrack 
	I tape.
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1---------------------------------------------------------------------
	-
	-

	I Sub-section Title Recoded 
	1 

	1----------------------1----------------------------------------------
	-

	I
	2.4.3
	I
	Data Blocks Yes 
	1----------------------1----------------------------------------------
	-

	I 1 This is a priority 2 function. 
	,I 
	I 
	I 
	II 
	II 
	This function is derived from the FAA requirements and is required to maintain an integral system. 
	11 
	I
	I
	Rat ion ale -look at sub-section 2.4. 
	1--------_·_-----------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	....,,-....... 
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	1----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	I 

	1----------------------1----------------------------------------------1
	2.4.4 1Single Symbols Yes 1 
	1

	1----------------------1------------------------------------------------1 
	I 
	I 
	I 
	I This 
	is 
	a 
	priority 
	2 
	function. 
	1 

	II 
	II 
	I1This 
	function 
	is derived 
	from 
	the 
	FAA 
	II 

	I 
	I 
	1 
	requirements 
	and 
	is required 
	to 
	maintain 
	an 
	I 

	I 
	I 
	1 integral 
	system. 
	I 

	I 
	I 
	I 
	I 

	I 
	I 
	I 
	Rationale 
	-look 
	at 
	sub-sect ion 
	2.4. 
	I 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.4 _5 1 P-Stack Control No I 
	1----------------------1-----------------------------------------------1 
	I 1 Rationale -Look at sub-section 2.2. I 
	1----------------------1-----------------------------------------------[
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.4.6 I Memory Management No I 
	I-----------~----------I-----------------------------------------------1 
	II This is a priority 2 function. I II 1 
	1 1 Rationale -Look at sub-section 2.2. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	r Sub-section 1Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.0 1 DISPLAY CONSOLE OUTPUT 1'10 I 
	1----------------------1-----------------------------------------------1
	This section is administrative and contains I II no demonstrable functions. I 
	1 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	Sub-section Ti He Recoded 
	3. 1 Introduction Ho 
	This section provides technical content but contains no demonstrable functions. 
	This overviews the class definition of display 
	console data consisting of: Single symbols Limited data blocks Full data blocks Partial data blocks 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	3.2 I Associated Tracks Yes 
	----------------------1----------------------------------------------
	-

	I This is a priority 2 function. 
	I I This function is derived from the FAA I requirements and is required to maintain an 1 integral system. 
	I I Associated tracks are processed as full data I blocks for all tracks under a controlling I console. 
	----------------------1----------------------------------------------
	-

	1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 3.2.1 I Full Data Blocks (FOB) Yes 
	1----------------------1----------------------------------------------
	-

	II This is a priority 2 function. 
	I1 II This function is derived from the FAA II requirements and is required to maintain an 1 I integral system. 
	J 
	1 

	II Alphanumeric track data i. periodically 
	1 I updated to indicate the track position.
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	-
	89 
	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	3.2.1.1 1 Format of Full Data Blocks Yes I 
	I 

	1----------------------1-----------------------------------------------1 
	II This is a priority 2 function. I 1I I II This function is derived from the FAA I II requirements and is required to maintain an I integral system. 1
	I I 

	I1 1 
	I 1 Format consists of six fields: J I lone field for target position symbol I I lone field for leader 1 II lines of data which contain four data fields! 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	I-------------------------------------------~--------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	3.2.1.2 I Display of Full Data Blocks Yes 1 
	1

	1----------------------1-----------------------------------------------1
	This is a prioritoy 2 function. 1 
	1 I 

	II I 
	1 I This function is derived from the FAA I 1 I-requirements and is required to maintain an I 1 1 integral system. I 
	II I 
	I 1 Associated tracks require full data blocks if 1 
	I I the data is controlled on a given display. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------[ 
	I Sub-section 1 Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 3.2.2 I Single Symbols Yes 
	1----------------------1----------------------------------------------
	-

	I 1 This is a priority 2 function. 
	1I This function is derived from the FAA 
	II

	II requirements and is required to maintain an 
	II integral system. 
	II 
	II Associated tracks which are not displayed as 
	II full data or partial data blocks. Symbols 
	1 I represent associated tracks which are 
	1 I controlled at other display positions.
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	1--------------------------------------------------------------------
	-

	Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	3.2.3 Command Codes No 
	1

	1--------------------------------------------------------------------
	-

	I
	This is a priority 2 function. 
	1 
	1 
	II 
	This function is derived from the FAA requirements and is required to .aintain an 
	integral system. 
	Data transfer from host to situation display is handled differently.
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	Sub-section Title Recoded 
	1 

	----------------------1----------------------------------------------
	-

	3.3 I Unassociated Tracks Yes 
	----------------------1----------------------------------------------
	-

	III 
	I I1 
	This is a priority 2 function. This function is derived from the FAA 
	I requirements and is required to maintain an I integral system. 
	1I 
	1 

	Unassoc. tracks are processed and presented as limited data blocks or special single 
	I symbols on each display. 
	I 
	----------------------1----------------------------------------------1---------------------------------------------------------------------
	-
	-

	I
	Sub-section
	I
	Title Recoded 
	1----------------------1----------------------------------------------
	-

	I
	I
	Limited Data Block CL DB) Yes 
	1----------------------1----------------------------------------------
	-

	3.3. 1 
	I
	I This is a priority 2 function. 
	1 
	1 
	1 
	1 

	I 
	I 
	1 This 
	function 
	is derived 
	from 
	the 
	FAA 

	1 
	1 
	I 
	requirements 
	and 
	is required 
	to 
	maintain 
	an 


	1
	1 integral system.
	[----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-
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	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	3.3.1.1 1 Format of Limited Data Blocks Yes 1 
	I 

	1----------------------1-----------------------------------------------1 
	1 
	1 
	1 
	I This 
	is 
	a 
	priority 
	2 
	function. 
	I 

	I 
	I 
	1 
	I 

	I 
	I 
	I 
	This 
	function 
	is derived 
	from 
	the 
	FAA 
	I 

	I 1 
	I 1 
	1 requirements and I integral system. 
	is 
	required 
	to 
	maintain 
	an 
	I 1 

	I 
	I 
	I 
	I 

	I 
	I 
	1 
	Formats 
	of 
	data 
	are 
	discussed. 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.3.1.1.1 Position Symbol Yes I 
	1 

	1----------------------1-----------------------------------------------1
	This is a priority 2 function. 1 
	I I 

	1I I II This function is derived from the FAA I I 1 requirements and is required to maintain an I II integ ral system. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	Sub-section Title Recoded 
	1 

	3.3.1.1.2 Un associated Track Symbology Leader Yes 
	This is a priority 2 function. 
	This function is derived from the FAA requirements and is required to ~aintain an integral system. 
	Length of the leader is variable (zero to 1.5 inches) and will be coded as a system 1 parameter.
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	92 
	,
	-

	Sub-section 
	Sub-section 
	Sub-section 
	Title 
	Recoded 

	3.3.1.2 
	3.3.1.2 
	Processing 
	of 
	Limited 
	Data 
	Blocks 
	Yes 

	TR
	This 
	is 
	a 
	priority 
	2 
	function. 

	TR
	This function is derived from the fAA requirements and is required to maintain integral system. 
	an 

	TR
	List 
	of 
	conditions 
	are 
	documented. 


	Sub-section
	I
	Title Recoded 
	----------------------1----------------------------------------------
	-

	3.3.2 I Single Symbols Yes 
	----------------------1----------------------------------------------
	-

	I IIIIIII 
	This is a priority 2 function. 
	This function is derived from the FAA requirements and is required to maintain an integral system. 
	Conditions/limitations of displaying data are discussed. 
	----------------------1----------------------------------------------1--------------------------------------------------------------------
	-
	-

	I
	Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	I
	3.3.3 Command Codes Ho 
	1--------------------------------------------------------------------
	-

	III 
	This is a priority 2 function. This function is derived from the fAA 
	1 requirements and is required to .aintain an 
	IIII
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	-
	93 
	integral system. 
	Data transfer from host to situation display is handled differently. 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	3.4 I Partial Data Blocks Yes 1 
	----------------------1-----------------------------------------------1 
	----------------------1-----------------------------------------------1 
	1 This 
	1 This 
	1 This 
	is 
	a 
	priority 
	2 
	function. 
	I 

	1 
	1 
	1 

	1 
	1 
	This 
	function 
	is derived 
	from 
	the 
	fAA 
	, 

	1 
	1 
	requirements 
	and 
	is required 
	to 
	maintain 
	an 
	I 

	I 
	I 
	integral system. 
	1 


	----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 3.4. \ I format of Partial Data Blocks Yes 
	1----------------------1-----------------------------------------------
	-

	II This is a priority 2 function. II 
	1 I This function is derived from the FAA I 1 requirements and is required to maintain an I 1 integral system. 
	II II Overview of formats. 
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1---------------------------------------------------------------------
	-
	-

	I Sub-section Title Recoded 
	1 

	1----------------------1----------------------------------------------
	-

	I 3.4.2 I Position Symbol Yes 
	----------------------1----------------------------------------------
	-

	I This is a priority 2 function. 
	I I This function is derived from the fAA 1 requirements and is required to maintain an 1 integral system. 
	1 I This position symbol is an alphanumeric 
	I character which identifies the controlling I keyboard or the letter 'e' indicating the I track is controlled by ARTCC. 
	----------------------1----------------------------------------------
	-

	---------------------------------------------------------------------1 
	Sub-section THIe Recoded 
	---------------------------------------------------------------------[
	3.4.3 Processing of Partial Data Blocks Yes 
	This is a priority 2 function. 
	This function is derived from the FAA requirements and is required to maintain an integral system. 
	Display the track if it is within selected filter limits. Full data blocks supersede the display of partial data blocks. 
	1---------------------------------------------------------------------
	-

	I
	Sub-section
	I
	Title 
	Recoded 
	1----------------------1----------------------------------------------
	-

	I 
	1---------------------
	-

	3.5 MSAW/CA Data Blocks (MCADB) No 
	is not required to maintain an integral 1 system. 
	1 

	II
	, 
	1

	IIII 
	3.5. 1 Format of MSAW/CA Data Blocks 
	3.5.2 Position Symbol 
	3.5.3 Processing of MSAW/CA Data Blocks This is a priority 2 function. This function is not required by the FAA and 
	III1----------------------
	----------------------------------------------­

	1---------------------------------------------------------------------1----------------------------------------------------------------------1 
	-

	1. Assumption -not performing MSAW/CA. The data base and display of data processing are not needed. 
	I
	Sub-section
	I
	Title Recoded
	I 
	1----------------------1-----------------------------------------------1
	4.0 1TABULAR LISTS No 1 
	1 

	I--------------~-------I-----------------------------------------------1 
	I
	I 
	I
	I 
	This section is administrative and contains no demonstrable functions. 
	I 
	I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
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	1---------------------------------------------------------------------
	-

	Sub-section 1 Title Recoded 
	I 

	1----------------------1----------------------------------------------
	-

	1 4.1 I Introduction Yes 
	1----------------------1----------------------------------------------
	-

	I 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 

	I 
	I 
	I 

	, 
	, 
	1 
	This 
	function 
	is 
	derived 
	from 
	the 
	fAA 

	I 
	I 
	1 
	requirements 
	and 
	is required 
	to 
	maintain 
	an 

	I 
	I 
	I 
	integral 
	system. 

	I 
	I 
	I 

	I 
	I 
	I 
	This 
	overviews 
	six classes of 
	data 
	messages. 

	I 
	I 
	I 
	Site 
	adaptation 
	used 
	to 
	define 
	location 
	and 

	I 
	I 
	I 
	character size 
	of 
	list. 
	, 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	4.2 1 Tabular Coast and Suspend Status No 1 
	I 

	1----------------------1-----------------------------------------------1 
	1 I This section is administrative and I II contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------[-----------------------------------------------1
	4.2.1 1 Tabular Tracks Yes I 
	----------------------1-----------------------------------------------1 
	I This is a priority 2 function. I 
	1r I This function is derived from the fAA I I requirements and is required to maintain an I I integral system. 1 11 I Associated tracks which fail to correlate for I I consecutive scans or have a firmness of zero. I I and not in handoff status. are automatically I I transferred to tabular coast status. I 
	----------------------1-----------------------------------------------1 
	----------------------------------------------------------------------1 
	96 
	Sub-section
	I
	Title Recoded 
	----------------------1----------------------------------------------
	-

	Format of Coast/Suspend Tabular Lists Yes 
	----------------------1----------------------------------------------
	-

	4.2.2
	I 
	I
	This is a priority 2 function. 
	1 
	I
	This function is derived from the FAA requirements and is required to maintain an integral system. 
	This lists conditions of formatting data. 
	1

	----------------------1----------------------------------------------
	-

	Sub-section Title Recoded 
	4.2.3 Command Codes Yes This is a priority 2 function. This function is derived from the FAA 
	requirements and is required to maintain an 
	1II 
	integral system. 
	Associated command codes with data. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 4.3 I Flight Plans Ho 1 
	1----------------------1-----------------------------------------------1 
	I 1 This section is administrative and I I 1 contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	97 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	4.3.1 I Flight Plans -Arrivals/Departures Yes I 
	----------------------1------------------------------------------------1 
	I This is a priority 2 function. I 
	I1
	This function is derived from the FAA 1requirements and is required to maintain an I integral system. 1 
	I 
	1
	I 

	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	1 4.3.2 I Format of Arr./Dep. Tabular List Yes 1 
	1----------------------1-----------------------------------------------1 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 
	1 

	I 
	I 
	I 
	I 

	II 
	II 
	I This function is derived from the FAA1requirements and is required to maintain 
	an 
	II 

	1 
	1 
	I 
	integral 
	system. 
	I 


	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-sect ion I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 4.3.3 1 Single Symbol Fix Designators Yes 
	1----------------------1----------------------------------------------
	-

	II This is a priority 2 function. 
	1I II This function is derived from the FAA II requirements and is required to maintain an II integral system.
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1---------------------------------------------------------------------
	-
	-

	Sub-section I Title Recoded 
	1 

	1----------------------1----------------------------------------------
	-

	1 4.3.4 Command Codes Yes 
	1 

	1----------------------1----------------------------------------------
	-

	1 1 This is a priority 2 function. 
	11 
	I 1 This function is derived from the fAA 11 requirements and is required to maintain an integral system.
	1 1 

	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	98 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	4.4 I Brite Display Tabular List No 
	4.4. 1 Landing Aircraft -Brite Display 
	4.4.2 Format of Brite Display Tabular List 
	4.4.3 Command Codes 
	This is a priority 2 function. 
	This function is not required by the FAA and is not required to maintain an integral system. 
	1. Assumption -not processing Brite displays. 
	1---------------------------------------------------------------------
	-

	I Sub-section Title Recoded 
	4.5 MSAW Display Area No 
	4.5.1 Tracks Flagged for MSAW Warning 
	4.5.2 Format of MSAW Display Area 
	4.5.3 Command Codes 
	This is a priority 2 function. 
	This function is not required by the FAA and is not required to maintain an integral system. 
	1. Assumption -not performing altitude tracking. conflict alert. MSAW. 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	5.0 1SYSTEM DATA DISPLAY OUTPUTS No I 
	I 

	1----------------------1-----------------------------------------------1 
	1 1 This section is administrative and I 
	I 1 contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	99 
	[----------------------------------------------------------------------1
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	5.1 I Introduction Yes 1 
	I 

	1----------------------1-----------------------------------------------1 
	II This section provides technical content but 1 I 1 contains no demonstrable functions. I1. Initial location of system data on the 1 display console is defined in site I II adaptation. System data can be relocated Iby keyboard entry. I 
	I 1
	[ 1 
	1 1 

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section Title Recoded 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	I 5.2 I Current Time Yes I 
	1----------------------1-----------------------------------------------1 
	1 I This is • priority 2 function. I 
	II 1 II This function is derived from the FAA I requirements and is required to maintain an 1 1 1 integral system. 1 
	I I 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 5.3 I Current Altimeter Setting Yes I 
	1----------------------1-----------------------------------------------1 
	II This is a priority 2 function. I 
	II 1 
	II This function is derived from the FAA 1 
	II requirements and is required to maintain an I 
	I I integral system. 1 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	5.4 I Host ATIS Character and Gen. Info. No I I or Unique Designator Gen. Info. I 
	----------------------1-----------------------------------------------1 
	I This is a priority 2 function.' 1 
	I, 
	1 This function is derived from the FAA 1 1 requirements and is not required to maintain I 1 an integral system. I 
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded 
	----------------------1----------------------------------------------
	-

	5.5 Selected Codes No 
	1 

	----------------------1----------------------------------------------
	-

	1 This is a priority 2 function. 
	I I This function is derived from the fAA I requirements and is not required to maintain 
	I an integral system. 
	~ ----------------------1----------------------------------------------
	-

	Sub-section Title Recoded 
	1 

	----------------------1----------------------------------------------
	-

	5.6 Emergency/Radio Failure/Hijack & No Suspect Aircraft 
	This is a priority 2 function. 
	This function is not required by the FAA and is not required to maintain an integral system. 
	1. 
	1. 
	1. 
	Assumption -not processing multifunctions (emergency) . 

	2. 
	2. 
	Emergency indicator will not be shown in 


	the system data area but will be shown I in the full data block area. 
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	101 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 5.7 I Memory No I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 
	I 

	I 
	I 
	I 
	I 

	I 
	I 
	I 
	This 
	function 
	is 
	not 
	required by 
	the 
	FAA 
	and 
	I 

	I 
	I 
	I 
	is not 
	required 
	to 
	maintain 
	an 
	integral 
	I 

	I 
	I 
	I 
	system. 
	I 

	I 
	I 
	[ 
	1. Assumption 
	-not 
	processing 
	multifunction 
	I 

	I 
	I 
	I 
	(memory 
	readout). 
	I 


	1----------------------1-----------------------------------------------1 
	1-----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 5.8 I Program Level Ho I 
	1----------------------[------------------------------------------------1
	This is a priority 2 function. I 1I I I 1 This function is not required by the FAA and I II is not required to maintain an integral I II system. I 
	I 1 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 5.9 I Test Targets No 
	1----------------------1----------------------------------------------
	-

	II This is a priority 2 function. 
	II 
	II This function is not required by the fAA and 
	I 1 is not required to maintain an integral 
	II system. 
	II 1. Assumption -Hot Processing interfacility. 
	1 I 2. No interactive keyboard activity
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	102 
	-
	1---------------------------------------------------------------------
	-

	Sub-section I Title Recoded 
	1

	1----------------------1----------------------------------------------
	-

	1 5.10 I Overload Sensing and Protection Ho 
	1----------------------1----------------------------------------------
	-

	I 1 This is a priority 2 function. 
	11This function is not required by the FAA and 1 I is not required to maintain an integral 1 I system. 1 I 1. Assumption -not doing SRAP hardware 1 I processing.
	I 
	I 

	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1----------------------------------------------------------------------1 
	-

	I Sub-section 1 Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 5.11 1 CA Inhibit No I 
	1----------------------1-----------------------------------------------1
	1 
	1 
	1 
	1This 
	is 
	a 
	priority 2 function. 
	I 

	I 
	I 
	1 
	I 

	I 
	I 
	I 
	Rationale 
	-Look 
	at 
	sub-section 
	4.5. 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	,
	-

	103 
	1----------------------------------------------------------------------)
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	1 6.0 I PREVIEW/READOUT AREA DISPLAY OUTPUTS No I 
	1----------------------1-----------------------------------------------1
	This is a priority 2 function. I
	1 I 

	I1 I 
	This function is not required by the fAA and 1 1 I is not required to maintain an integral I II system. I 
	I 1

	II 1 
	1 1 Readout area of two lines precedes the preview I II area.•It is used to display illegal keyboard I II message entries and data as a result of a I II keyboard re(juest. I I1 1 Preview area is used to verify the message I II content of keyboard entries prior to entry of I into DEDS. Preview data is prepared and I I I maintained by keyboard input processing. 1 
	I 1 
	1 I 

	II I 
	I 1 1. Assumption -There will be no interactive 1 I 1 processing from the keyboard. 1 I I 2. Retrack will filter out error messages. 1therefore eliminating the need for these 1 I I areas. 1 
	1 1 

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 7.0 I SLEW ENTRY DEVICE OUTPUTS No I 
	1----------------------1-----------------------------------------------[ 
	1 1 This is a priority 2 function. 1 I1 I II This section provides technical content but I 1 1 contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------[-----------------------------------------------1 
	I 8.0 1 AUTOMATIC OffSET No . I 
	1----------------------1-----------------------------------------------1 
	I .I This section is administrative and I II contains no demonstrable functions. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	104 
	-
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	1

	1----------------------1-----------------------------------------------1
	8.1 I Automatic Offset -Introduction No 1 
	1

	1----------------------1-----------------------------------------------1
	This section provides technical content but 1contains no demonstrable functions. I 
	1 I 
	1 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 THle Recoded I 
	1----------------------1-------------------------------~---------------I 
	1 8.2 1 Active Track Automatic Offset No ,
	1----------------------1-----------------------------------------------1 
	I 1 This section is administrative and contains I 1 I no demonstrable functions. ,
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded 1 
	1

	l----------------------I--------------------~--------------------------1 
	I 8.2.1 1 Offset Conditions No I 
	1----------------------1-----------------------------------------------1 
	I 1 This section provides technical content but 1 I I cont ains no demonstrable functions. 1 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1--------------------------------------------------------------------
	-

	1 Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	I 8.2.2 Offset processing Yes 
	1--------------------------------------------------------------------
	-

	1 This is a priority 2 function. 
	1 
	I This function is derived from the FAA 1 requirements and is required to maintain an I integral system. I 1. Automatic offset used to prevent overlap 1 of track info. 
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	.
	-

	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 9. 0 I DISPLAY REfRESH RATE No I 
	1----------------------1-----------------------------------------------1 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	is 
	a 
	priority 
	2 
	function. 
	I 

	I 
	I 
	I 
	I 

	I 
	I 
	I 
	An 
	equivalent 
	function 
	is being 
	provided by: 
	I 

	I 
	I 
	I 
	1 .Display 
	refresh 
	rate 
	will 
	be 
	controlled 
	I 

	I 
	I 
	I 
	by 
	the 
	situation 
	display. 
	I 


	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	(----------------------------------------------------------------------1
	11 .There will a method of displaying a history trail of a track. I 12.There will be the use of a color flag used to display color on the I I display. Although the demonstration is performed without color. I I future anticipated demonstrations will use color. I 
	1----------------------------------------------------------------------1 
	106 
	3.9 Interfacility Data Transfer 
	Interfacility Data Transfer as specified in NAS-MD 640 contains the functional requirements between NAS Enroute Stage A and NY TRACON. The data are classified as operational flight data. track data. test data and related responses. This module is used as the primary means of entering flight plan data into the system. 
	I-------------~--------------------------------------------------------1 
	I Sub-section I Title . Recoded I 
	1----------------------1-----------------------------------------------1
	1.0 1 INTRODUCTION No 1 
	I 

	1----------------------1-----------------------------------------------1
	II 1
	This section provides technical content but 1 
	I 1

	II contains no demonstrable functions. I
	11 1

	1----------------------1-----------------------------------------------1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section 1 Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I 2.0 I A~TCC-NY TRACOH OPERATIONAL FLIGHT Yes I 
	I 1 DATA TRANSFER I 
	1----------------------1-----------------------------------------------1 
	II 1 
	I I This is a priority 1 function. 1 
	I1 1
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1--------------------------------------------------------------------
	-

	I Sub-section Title Recoded 
	]--------------------------------------------------------------------
	-

	I 2.1 Flight Plan Message (FP) Yes 
	1
	1--------------------------------------------------------------------
	-

	I 
	I' This is a priority 1 function. 
	I It is used as a mechanism to obtain flight 
	I plans. This includes departure flight plans. I arrival flight plans. overflight plans and I duplicate flight plans. No responses will 
	1 he generated for these messages. 
	I
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------
	-

	101 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.2 I Amendment Message (AM) Yes I II I
	1----------------------1-----------------------------------------------1 
	I I 
	I I 
	I I 
	I I This 
	is 
	a 
	priority 
	1 
	function. 
	I 1 

	I 
	I 
	I 
	I 


	I-----------~----------I-----------------------------------------------[
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 2.3 I Cancellation Message (CX) Yes I 1I 1 1----------------------1-----------------------------------------------1 
	II I 
	I I This is a priority 1 function. 1 
	II I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 [---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 3.0 I ARTCC-NY TRACON AND ARTS TO NY No 
	II TRACON TRACK DATA TRANSfER 
	1----------------------1----------------------------------------------
	-

	II 
	I 1 Track data transfers will not be processed 
	II for this demonstration. 
	I1
	1----------------------1----------------------------------------------­
	l-----~---------------------------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 4.0 I ARTCC-NY TRACON TEST DATA TRANSfER No I II 1
	1----------------------1------------------------------------------------1 
	I1 I II Test data transfers will not be processed I II for this demonstration. I 
	II [
	I----------------------L-----------------------------------------------1
	1----------------------------------------------------------------------1 
	108 
	1---------------------------------------------------------------------
	-

	Sub-section 1Title Recoded 
	I 

	1----------------------1----------------------------------------------
	-

	1 5.0 1HY TRACOH-ARTCC AHD HY TRACOH-ARTS Ho II RESPONSE MESSAGE TRANSfER 
	1----------------------1----------------------------------------------
	-

	I1 
	I 1 Response messages will not be implemented II for this demonstration. However. the systemwill maintain the ARTCC ACID/TRACOH TCID II relationship to process subsequent messages. 11
	1 1

	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	6.0 I NY TRACOH-ARTCC OPERATIOHAL fLIGHT No 1 DATA TRAHSfER 
	----------------------1----------------------------------------------
	-

	I I Interfacility outputs will not be I implemented for this demonstration . 
	.----I
	----------------------1----------------------------------------------
	-

	1---------------------------------------------------------------------
	-

	I Sub-section Ti tie Recoded 
	1 

	1----------------------1----------------------------------------------
	-

	I 7.0 1 NY TRACON-ARTCC AND HY TRACON-ARTS Ho II TRACK OAT A TRAHSfER 
	1----------------------1----------------------------------------------
	-

	II 1 I· Track data transfers will not be implemented II for this demonstration. 
	I1 
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	109 
	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	8.0 I NY TRACON-ARTCC TEST DATA TRANSfER No 1 [I (TR) I 
	I 

	1----------------------1-----------------------------------------------1
	I 
	I 
	I 
	I 
	1 

	I 
	I 
	I 
	Test 
	data 
	transfers will 
	not 
	be 
	implemented 
	1 

	I 
	I 
	I 
	for 
	this demonstration. 
	I 

	I 
	I 
	I 
	I 


	1----------------------1-----------------------------------------------1
	[----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1 
	I 9.0 I ARTCC-NY TRACON AND ARTS-NY TRACON No I II RESPONSE MESSAGE TRANSfER I 
	1----------------------1-----------------------------------------------1 
	II I 
	I I Response messages will not be processed 1 II for this demonstration. I II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 10.0 I DISCARDED MESSAGES Yes II
	1----------------------1----------------------------------------------
	-

	II II In addition to messages that do not have II a recognizable or legitimate source field. II these messages will be discarded: 1 I Initiate Transfer (TI) II Track Update <TV) II Accept Transfer (TA) II Test Data Transfer (TR) I 1 Acceptance Message (DA) II Retransmit Message (OX) II Rejection Message (DR) II Data Test Mes$age <DT) 
	II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	110 
	-
	1---------------------------------------------------------------------
	-

	Sub-section 1Title Recoded 
	1

	1----------------------1----------------------------------------------
	-

	1 11.0 1RETRAHSMI SS IONS Ho
	11 
	1----------------------1----------------------------------------------
	-

	1----------------------1----------------------------------------------­
	I 
	I 
	I 
	I 

	1 
	1 
	1 No 
	messages 
	will 
	be 
	transmitted 
	for 
	this 

	I1 
	I1 
	I demonstration.1


	1---------------------------------------------------------------------1---------------------------------------------------------------------
	-
	-

	I Sub-section 1 Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 12.0 1 MESSAGE PRIORITIES No 11
	1----------------------1----------------------------------------------
	-

	11 
	1 1 Output message priorities are not applicable 1 1 because no messages are transmitted. 1I 
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------1----------------------------------------------------------------------1 
	-

	1 Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the 1 I demonstration. I 
	1----------------------------------------------------------------------1 
	1 11 
	3.10 Bulk Store flight Plans 
	This document (NAS-MD-641) specifies the functional requirements for processing Bulk store flight Plans. This function is beyond the scope of this demonstration. 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I NAS-MD-641 I Bulk store flight Plans No I 
	I-----------~----------I-----------------------------------------------1 
	II This function is not required by the fAA and I II is not required to maintain an integral I II system. I II I
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 J----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I 
	I demonstration. I 
	1----------------------------------------------------------------------1 
	1 12 
	3.11 Hon-Executive Error, status and Input Messages 
	This document (HAS-MO-642) describes the Hon-Executive Error and Status Messages which are printed on the COTs to alert users of a significant change to the system. This function is beyond the scope of this demonstration. 
	Sub-section I Title Recoded 
	----------------------1-----------------------------------~----------
	-

	HAS-MO-642 ' 1ASR-37 Hon-Executive Error, Status and I Input Messages Ho 
	----------------------1----------------------------------------------
	-

	1 This function is not required by the fAA and I is not required to maintain an integralsystem. 
	1

	I
	----------------------1----------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	1 There will be no additional capabilities provided for the 1 I demonstration. 1 
	1----------------------------------------------------------------------1 
	113 
	3.12 Site Adaptation 
	This document (HAS-MD-643) provides a description of the parameters used by the NY TRACOH operational system. 
	There are five distinct types of parameters which are used to assemble program elements into a total system program. The types are: 
	• 
	• 
	• 
	1) System parameters. used in the assembly of the task programs 

	• 
	• 
	2) Site dependent parameters. used in the assembly of the data base 

	• 
	• 
	3) Executive assembly parameters. used in the assembly of the MPE elements 

	• 
	• 
	4) Executive build parameters. used during the preoperational build process 

	• 
	• 
	5) System build parameters. used in the build process 


	1----------------------------------------------------------------------1 
	J Sub-section I Title Recoded 1 
	1----------------------[-----------------------------------------------1 
	I 1.0 INTRODUCTION No 
	1 
	1 

	1----------------------1-----------------------------------------------1 
	II I 
	I 1 This section is administrative and contains I 
	II no demonstrable functions. I 
	1I I
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------[ 
	114 
	-
	1---------------------------------------------------------------------
	-

	Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	I
	2.0
	I
	SYSTEM PARAMETERS Yes 
	1----------------------1----------------------------------------------1 
	-

	1 
	I III 
	System parameters define data which are variable within the task programs. but are not site dependent. Generally, these are equated values that do not take up storage 
	II III IIIII 
	1
	1

	I IIIIIIII 
	1

	space in the current system. 
	System parameters corresponding to functions we are recoding will be retained. Examples of this are: 
	Bin parameters 
	SRAP parameters 
	Tracking parameters 
	CDR filter parameters 
	CTS word names 
	System parameters corresponding to functions we are recoding but modifying will also be modified. Examples of this are: 
	DBM parameters 
	CDR data set parameters 
	System parameters corresponding to functions we are not rec~ing will not be retained. Examples of this are: 
	Interfacility retry information 
	MSAW parameters 
	FP disk information 
	KIP parameters 
	On-call program parameters 
	----------------------I-------~--------------------------------------
	-

	115 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.0 I SITE PARAMETERS Yes I 
	1----------------------1-----------------------------------------------1 
	II I II Site parameters are site adaptable data I II used to generate the system data base. I II Though these are equated values. they result Iin storage being allocateet for the 1 II operational program. I II I I Site parameters corresponding to functions I I we are recoding will be retained. Examples I I of this are: I I Sensor data I I CTS size I Humber of keyboards and definitions 1 Beacon code subsets I I Auto acquire areas I 
	I I 
	I 
	1 

	1 Auto drop areas I I Arrival fixes. airports. and fixes I ! Aircraft display parameters I Interfacility site information I CDR filters (always enabled> 
	I I Site parameters corresponding to functions I we are recoding but modifying will also be I modified. Examples of this are: 
	I DEM and MDBM display information I I Site parameters corresponding to functions 
	I we are not recoding will not be retained. 1 Examples of this are: I MSAW information I Auto quick look definitions 1 Critical data parameters I ROBM information I SWABS information II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	116 
	---------------------------------------------------------------------1 
	Sub-section Title Recoded 
	---------------------------------------------------------------------1 
	4.0 EXECUTIVE ASSEMBLY PARAMETERS No 
	An equivalent function is being provided by the MVS/RTX operating system. 
	Refer to Section 3.3 of this document for the rationale. 
	Sub-section I Title Recoded 
	----------------------1----------------------------------------------
	-

	5.0 I EXECUTIVE BUILD PARAMETERS No 
	----------------------1----------------------------------------------
	-

	1 1 An equivalent function is being provided by [ the MVS/RTX operating system. 
	-1
	I Refer to Section 3.3 of this document for 1 the rationale. 1
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------­
	1---------------------------------------------------------------------1--------------------------------------------------------------------
	-
	-

	1 Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	I 
	I 
	I 
	6.0 
	SYSTEM 
	BUILD 
	PARAMETERS 
	No 

	1---------------------
	1---------------------
	-

	----------------------------------------------
	-


	I 
	I 

	I 
	I 
	An 
	equivalent 
	function 
	is being 
	provided by 

	I 
	I 
	the 
	MVS/RTX 
	operating 
	system. 

	I 
	I 

	1 
	1 
	Refer 
	to 
	Section 
	3.3 of 
	this 
	document 
	for 

	1 
	1 
	the 
	rationale. 

	11---------------------
	11---------------------
	-

	----------------------------------------------­


	1---------------------------------------------------------------------
	-

	11 7 
	1---------------------------------------------------------------------
	-

	Sub-section 1Title Recoded 
	I 

	I------------------~---I----------------------------------------------
	-

	1 7.0 I CONFLICT ALERT SYSTEM PARAMETERS No 
	1----------------------1----------------------------------------------
	-

	II II Refer to Section 3.20 of this document for rI the rationale. 
	I1 
	This function is not required by the FAA and II is not required to maintain an integralsystem. 
	I 1 
	I 1

	11
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded 1 
	I-----------~----------l-----------------------------------------------1 
	1 APPENDIX A I SITE VARIABLE PARAMETERS Yes I 
	1----------------------1-----------------------------------------------1 
	I1 1 I 1 This function is derived from the FAA I II requirements and is required to maintain an I 1 I integral system. I 
	II , 
	I 1 See the discussion under section 3.0 of this I 
	I I document for the rationale. 1 
	11 I 
	I----------------------I--------------------~--------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded 1 
	1----------------------1-----------------------------------------------1 
	I APPEHDIX B I NY TRACOH SITE DATA Yes I 
	1----------------------1-----------------------------------------------1 
	II 1 
	1 1 This function is derived from the FAA 
	1 

	II reguirements and is required to maintain an I 
	I 1 integral system. I 
	II I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	118 
	1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I 
	I 
	I 
	I 

	I 
	I 
	There 
	will 
	be 
	no 
	additional 
	capabilities provided 
	for 
	the 
	I 

	I 
	I 
	demonstration. 
	I 

	I 
	I 
	I


	11 9 
	3.13 MSAW and Altitude Tracking 
	This document (NAS-MD-644) contains the design dai:a for the Minimum Safe Altitude Warning (MSAW) program. This function is not being implemented for this demonstration. 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I NAS-MD-644 I MSAW and Altitude Tracking No I 
	1----------------------1-----------------------------------------------1 
	II This is a priority 2 function in the Advanced I II Tracking category, which is not in the scope I II of this effort. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional CapabiEties I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I 
	I demonstration. I 
	1----------------------------------------------------------------------1 
	120 
	-
	3.14 Non-Executive Console Teletype Input Processing & On-Call Tasks 
	This document (HAS-MO-645) describes all appropriate action that is taken once a message is entered from a Console Data Terminal. This function is beyond the scope of this demonstration. 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded I 
	----------------------1-----------------------------------~-----------I 
	HAS-MD-645 . I Hon-Executive Console Teletype Input I I Processing. No 1 
	----------------------1-----------------------------------------------1
	1 This 
	1 This 
	1 This 
	function 
	is not 
	required by 
	the 
	fAA 
	and 
	1 

	I is not required1system. 
	I is not required1system. 
	to 
	maintain 
	an 
	integral 
	,I 

	I 
	I 
	1


	----------------------1-----------------------------------------------1 
	-----------------------------------------------------~----------------1 
	1----------------------------------------------------------------------1 
	1 Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the 1 1 demonstration. 1 
	1----------------------------------------------------------------------1 
	121 
	3.15 Builder/BUr & CDR Editor 
	As described in NAS-MD-646. the CDR Editor is an offline program which reduces the CDR data that is collected on-line. The data. which is recorded on or disk. is searched for class type/filter information that is specified during initialization of the Editor. The requested data is collected. and printed onto a designated device. usually a high or medium speed printer. 
	The types of messages that CDR Editor processes are listed in Appendix A of this document. 
	Due to project module limitations several messages that are extracted during normal execution of the existing operational program. will not be extracted by the newly coded CDR. Therefore. some messages will not be reduced or printed by the Editor. The messages that will not be reduced are indicated by a 'NO' under the recode column in Appendix A. 
	The printed listing. which will be generated by the recoded Editor, will contain the same information that is provided by the FAA Editor program. However. we will only produce listings for tracking data. automatic functions. interfacility. and keyboard. The demonstration EDITOR will be run under VM. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 1.0 I BUILDER NO I 
	1----------------------1-----------------------------------------------1 
	II I II An equivalent function is being provided I II by commercial software. and the MVS/RTX I II environment. I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	I 

	1----------------------1-----------------------------------------------1
	2.0 I BUILDER UTILITY PROGRAM NO 1 
	I 

	1----------------------1-----------------------------------------------1 
	II I
	An equivalent function is being provided I 
	I 1

	I I by commercial software. and the MVS/RTX I 
	II environment. I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	122 
	-
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1
	1 :3.0 I INTRODUCTION TO CDR EDITOR No I 
	1----------------------1-----------------------------------------------1
	1 
	1 
	1 
	I 
	I 

	II 
	II 
	I This section provides an overview of the1following section and. as such. contains 
	1I 

	I 
	I 
	\ 
	no 
	demonstrable 
	functions. 
	I 


	1----------_·_---------\-----------------------------------------------1
	1----------------------------------------------------------------------\ ----------------------------------------------------------------------\ 
	Sub-section I Title Recoded 1 
	----------------------1-----------------------------------------------1 
	4.0 I CDR EDITOR DESCRIPTION Yes I 
	----------------------1-----------------------------------------------1 
	I This is a priority 1 function. 1 1I I This function is derived from the FAA , I requirements. and is required to maintain I I an integral system. I 
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 
	123 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I APPENDIX A I EXTRACTION MESSAGES Yes I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	I 

	I 
	I 
	I 
	DATA 
	BUfFER 
	HEADER 
	1'10 
	I 

	I 
	I 
	1 INITIALIZATION 
	MESSAGE 
	Yes 
	I 

	I 
	I 
	I 
	TERMINATION 
	MESSAGE 
	Yes 
	I 

	11 
	11 
	I DATA1DATA 
	DELETE/RESUME LOSS 
	MESSAGE 
	1'10 No 

	1 
	1 
	I 
	MEMORY 
	DUMP 
	1'10 

	1 
	1 
	I 
	SECTOR 
	TIME 
	MESSAGE 
	Yes 

	I 
	I 
	I 
	TARGET 
	REPORT 
	No 

	I 
	I 
	I 
	TRACK ING 
	DATA 
	Yes 

	I 
	I 
	I 
	KEYBOARD 
	ENTRY 
	MESSAGE 
	Yes 

	I1 
	I1 
	I AUTOMATIC fUNCTION MESSAGEI IHTERfACIL ITY MESSAGE 
	Yes Yes 

	I 
	I 
	1 
	MSAW 
	ALARM 
	MESSAGE 
	No 

	I 
	I 
	r 
	ALTITUDE 
	TRACKING 
	MESSAGE 
	1'10 

	I 
	I 
	I 
	MSAW 
	DISPLAY 
	WARNING 
	MESSAGE 
	No 

	I 
	I 
	1 
	RT-BTL 
	CTS 
	DATA 
	MESSAGE 
	1'10 

	I 
	I 
	1 
	RADAR 
	ONLY 
	TARGET 
	REPORT 
	MESSAGE 
	1'10 

	I 
	I 
	I 
	LINEAR 
	EXTRACTION 
	MESSAGE 
	No 

	I 
	I 
	1 
	MfMAMS 
	EXTRACTION 
	MESSAGE 
	No 

	I 
	I 
	I 
	PROXIMITY 
	EXTRACTION 
	MESSAGE 
	1'10 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
	•
	1---------------------------------------------------------------------
	-

	I Sub-section I Title Recoded 
	1----------------------1----------------------------------------------
	-

	1 APPENDIX B I LISTING fORMATS Yes 
	1----------------------1----------------------------------------------
	-

	1I 
	I I The listing formats produced will be 1I identical in format to the printed output I I from the NYTRACON CDR Editor. I I Listings for Tracking Data. Automatic I I functions. Interfacility and Keyboard will I I be produced for the demonstration. 
	l----------------------l--------------------------~-------------------­
	1---------------------------------------------------------------------
	-

	124 
	1----------------------------------------------------------------------1
	Sub-section 1Ti1:le Recoded I 
	I 

	1----------------------1-----------------------------------------------1
	APPENDIX C 1PARAMETERS Yes I 
	I 

	1----------------------1-----------------------------------------------1
	I1 I
	These parameters are required to Maintain Ian integral system, and will be included 1in a stand alone NYTRACON EDITOR program. 1 
	I 1
	I 1
	I 1

	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	1 There will be no additional capabilities provided for the I I demonstration. 1 
	1----------------------------------------------------------------------1
	1----------------------------------------------------------------------1 
	-
	,
	-

	125 
	3.16 Recovery 
	This document (NAS-MD-647) describes the recovery software which exercises diagnostic sub-programs on all lOPs and memory modules and isolates failed elements. This function is beyond the scope of this demonstration. 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------~-----------I 
	I NAS-MO-647' J Recovery Ho I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	function 
	is 
	not 
	required by 
	the 
	FAA 
	and 
	I 

	II 
	II 
	I is not requiredI system. 
	to 
	maintain 
	an 
	integral 
	I1 

	I 
	I 
	1 
	1 


	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I demonstration. I 
	1 

	1----------------------------------------------------------------------1 
	126 
	-
	3.17 Continuous Data Recording Processing 
	This document (NAS-MD-648) specifies the functional requirements for Continuous Data Recording Processing (CDR). 
	In the NY TRACON system. Continuous Data Recording had two major components: CDR Extractor Control and the CDR Extractor. Extractor Control provides manual and automatic switching between disk drives. periodic checks of the function (enabled/disabled) and checks to see if CDR was previously enabled in the event of a system fault/recovery sequence. In the Demonstration system. CDR will be written to a disk using an MVS access method which will verify that I/O has completed successfully. A file directory will
	In the NY TRACON system. the CDR Extractor consists of three parts Data Extraction. Data Buffer Index Control and Data Buffer Output Control. The function of the Extractor is to extract information from database areas. CTS files and buffers and place the information into output buffers. The CDR data will be obtained in the demonstration system by application programs at specific points during the execution of the tasks. The programs will issue a SEND to the CDR Extractor task; the CDR Extractor will be resp
	.
	-
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	1----------------------------------------------------------------------1
	Sub-section 1 Title Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I 1.0 I INTRODUCTION No I 
	1----------------------[-----------------------------------------------1
	This section provides technical content but I I I contains no demonstrable functions. 1 
	1 I 

	II I 
	1----------------------1-----------------------------------------------1 
	I-----------~----------------------------------------------------------1 
	----------------------------------------------------------------------1 
	Sub-section I Title Recoded 1 
	----------------------1-----------------------------------------------1 
	2.0 1 CDR CONTROL (EXTRACTOR CONTROL) No I 
	----------------------1-----------------------------------------------1 
	I An equivalent function is being provided by I 1 MVS/RTX file services in combination with 1 I RTX work queuing mechanisms. I r I Refer to the Overview of Continuous Data I I Recording which appears at the beginning of I Section 3.17 for the rationale. 1 
	1 
	1 

	II
	----------------------1-----------------------------------------------1
	----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.0 I CDR EXTRACTOR No , 
	1----------------------1------------------------------------------------1 
	IIThis section provides technical content but 1 contains no Q6monstrable functions. 1 I1 1 
	1 I 

	1----------_:_---------\-----------------------------------------------1 
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	1 Sub-section I THle Recoded I 
	1----------------------1-----------------------------------------------1 
	1 3.1 1 Inputs No I 
	1----------------------1-----------------------------------------------1 
	I 
	I 
	I 
	I 
	This 
	section 
	provides 
	technical 
	content but I 

	I 
	I 
	1 cont
	ains 
	no 
	demonstrable 
	functions. 
	I 

	1 
	1 
	I 
	I 


	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 
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	1----------------------------------------------------------------------1
	Sub-section I Title Recoded 1 
	1 

	1----------------------1-----------------------------------------------1 
	1 3.2 I Descriptions No I 
	1----------------------1-----------------------------------------------1 
	I 
	1----------------------1-----------------------------------------------1 

	no demonstrable functions. I I1 1 
	1 1

	1----------------------------------------------------------------------1 1---------------------------------------------------------------------
	-

	I
	I
	This section is administrative and contains 
	1
	Sub-section
	1
	Title Recoded 
	1----------------------1----------------------------------------------
	-

	I 3.2.1 1 Data Extractions Yes 
	1--------------------------------------------------------------------
	-

	II 
	This is a priority 1 function. 
	1 The following extractions will be made: 
	IIIIIII I 
	1

	Sector Time. Target Reports. Tracking Data. Keyboard Data. Interfacility. Initialization. Termination and Automatic functions. 
	The following extractions will not be made: MSAW Alarm. Altitude Tracking. MSAW Display. Data Loss. Data Delete/Resume. Conflict Alert Extractions. RT-BTL CTS Entries. and Memory Dump. 
	1--------------------------------------------------------------------­
	1---------------------------------------------------------------------1--------------------------------------------------------------------
	-
	-

	1 
	I
	Sub-section Title Recoded 
	1--------------------------------------------------------------------
	-

	1 3.2.2 Data Buffer Index Control (CDBIC) No 
	1--------------------------------------------------------------------
	-

	I I III
	1
	1

	1 
	An equivalent function is being provided by MVS file services in combination with RTX work queuing mechanisms. 
	Refer to the Overview of Continuous Data Recording which appears at the beginning of Section 3.17 for the rationale. 
	I---------------------~I-----------------------------------------------1
	1----------------------------------------------------------------------1 
	1----------------------------------------------------------------------1 
	I Sub-section I Title . Recoded I 
	1----------------------1-----------------------------------------------1
	3.2.3 I Data Buffer Output Control (CDBOC) Ho 1 
	I 

	1----------------------1-----------------------------------------------1 
	An equivalent function is being provided by 1 II MVS I/O services in combination with RTX I II work queuing lIlechanisms. I 
	I 1 

	II 1 
	II Refer to the Overview of Continuous Data I II Recording which appears at the beginning of I II Section 3.17 for the rationale. I II I 
	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	1 Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	I 3.3 I Outputs Ho I 
	1----------------------1-----------------------------------------------1 
	I 1 This section provides technical content but 1 II contains no demonstrable functions. I I1 I 
	1----------------------1-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I 
	I demonstration. I 
	II
	1----------------------------------------------------------------------1 
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	3.18 Remote Display Processing 
	Remote Display Processing (NAS-MD-649) describes the interface between the HY TRACOH operational program and the Remote Tower Cab Display (BANS) via a Communications Multiplexer Controller (CMC) and a Remote Display Buffer Memory (RDBM). 
	Recode of remote processing is beyond the scope of this project and will not be implemented. 
	1----------------------------------------------------------------------1
	Sub-section 1Title Recoded 
	1

	1----------------------1----------------------------------------------
	-

	MD-649 1 Remote Display Processing Ho 
	I 

	1----------------------1----------------------------------------------
	-

	1 
	1 
	1 
	1This 
	function 
	had 
	no 
	priority. 

	I 
	I 
	I 

	I 
	I 
	1 
	It 
	is not 
	required 
	to 
	maintain 
	an 
	integral 

	11 
	11 
	I1 
	system. 1.Assumption 
	-remote 
	processing 
	is not 
	to 
	be 

	1 
	1 
	I 
	done. 


	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------­
	1---------------------------------------------------------------------1----------------------------------------------------------------------1 
	-

	1 Additional Capabilities I 
	1----------------------------------------------------------------------1 
	1 There will be no additional capabilities provided for the 1 I demonstration. I 
	1----------------------------------------------------------------------1 
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	3.19 Support Software 
	The NAS-MD-650 series of documents specifies the functional requirements for ATC Support Software. This series of documents is comprised of HAS-MD-650 (Support Software SIR-CINOS Executive). NAS-MD-650A (Support Software Ultra Assembler). NAS-MD-650B (LIBRARIAN). NAS-MO-650C (Support Software Loader>. NAS-MO-6500 (Utilities) and NAS-MD-650E (Support Software CONIOP). 
	Support Software services in the NY TRACON system provide the capability to assemble source programs. load and link object programs. maintain programs in a library format and to perform data storage conversions. 
	In the demonstration system. all development will be performed under the IBM VM operating system. VM supports both CMS (Conversational Monitoring System) and MVS. IBM's standard batch operating system. 
	Automated library management. software configuration control and automated document preparation will be accomplished through the use of panel-driven user interfaces. specifi,cally tailored for the N.Y. TRACON Demonstration System. that build on commercial products. Programmers will use panel interfaces to interactively create batch jobs such as compilations. loads and links. Once the jobs are created. they will be sent to MVS for compilation. link. load and execution under MVS/RTX. ~ 
	Some JCL. test tools and conversion software will be coded or recoded to maintain an integral system. 
	1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	----------------------1-----------------------------------------------1 
	NAS-MO-650 I SUPPORT SOFTWARE SIR-CINOS EXECUTIVE No I 
	----------------------1-----------------------------------------------1 
	I The SIR-CINOS Executive provided the Icapabilities to control and facilitate 1 I the operation of the support system I I components. I II I This function is not re9uired by the fAA and I I is not required to maintain an integral I I system. I II 
	I 

	Refer to the Overview of Support Software 1 I which appears at the beginning of Section 1 I 3.19 for the rationale. I II
	I 

	----------------------1-----------------------------------------------1 
	----------------------------------------------------------------------1 
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	Sub-section
	1
	Title Recoded 
	----------------------1----------------------------------------------
	-

	HAS-MD-650A
	I
	SUPPORT SOfTWARE ULTRA ASSEMBLER No 
	----------------------1----------------------------------------------
	-

	II 
	This function is not required by the fAA and is not required to maintain an integral 
	I system. 
	----------------------1----------------------------------------------
	-

	1I II 
	1

	Refer to the Overview of Support Software which appears at the beginning of Section 
	3.19 for the rationale. 
	Sub-section Title Recoded 
	NAS-~1D-650B LI BRARIAN No 
	This function is not required by the fAA and 
	is not required to maintain an integral 
	system. 
	Refer to the Overview of Support Software which appears at the beginning of Section 
	3.19 for the rationale. 
	---------------------------------------------------------------------1 
	Sub-section Title Recoded
	I 
	---------------------------------------------------------------------1 
	HAS-MD-650C SUPPORT SOfTWARE LOADER No
	I 
	---------------------------------------------------------------------1 
	The equivalent function is being provided by
	I 
	Linkage-Editor in MVS. It will generate 1 
	executable load modules for execution under MVS/RTX. 
	III 
	Refer to the Overview of Support Software 
	I1I 
	---------------------------------------------------------------------1
	----------------------------------------------------------------------1 
	which appears at the beginning of Section 
	3.19 for the rationale. 
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	l--~-------------------------------------------------------------------1
	Sub-section I Title Recoded I 
	1

	1----------------------1-----------------------------------------------1 
	I NAS-MD-650D I UTILITIES Ho I 
	1----------------------1-----------------------------------------------1 
	II The utility routines provide I II equipment-to-equipment conversions. I 
	II 1 
	I I This function is not required by the FAA and 1is not required to maintain an integral Isystem. 1 1I IRefer to the Overview of Support Software I tI which appears at the beginning of Section I II 3.19 for the rationale. I II I 
	I 1
	I 1
	1 1

	1----------------------1-----------------------------------------------1 
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Sub-section I Title Recoded I 
	1----------------------1-----------------------------------------------1 
	1 HAS-MD-650E I COHIOP Ho 
	1----------------------1----------------------------------------------
	-

	I1 
	II This function is not required by the FAA and 
	11 is not required to maintain an integral
	system. 
	1 I 

	II 
	II Refer to the Overview of Support Software 
	II which appears at the beginning of Section 
	1 I 3.19 for the rationale. 
	II
	1----------------------1----------------------------------------------­
	1---------------------------------------------------------------------
	-

	1----------------------------------------------------------------------1 
	I Additional Capabilities 1 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I 
	I demonstration. I 
	1----------------------------------------------------------------------1
	1----------------------------------------------------------------------1
	., 
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	3.20 Conflict Alert Adaptation Standards & Guidelines 
	This document (NAS-MD-651) provides a functional description of Conflict Alert. This function is beyond the scope of this demonstration. 
	1----------------------------------------------------------------------1
	Sub-section 1THIe • Recoded I 
	I 

	1----------------------1-----------------------------------------------1 
	I NAS-MO-651 I Conflict Alert Adaptation Standards 1 
	I 1 and Guidelines Ho I 
	1----------------------1-----------------------------------------------1 
	I 1 This is a priority 2 function in the Advanced 1 
	1 I Tracking category. which is not in the scope 1 
	I I of this effort. 1 
	I----------~-----------I-----------------------------------------------1
	1----------------------------------------------------------------------1 1----------------------------------------------------------------------1 
	I Additional Capabilities I 
	1----------------------------------------------------------------------1 
	I There will be no additional capabilities provided for the I 
	I demonstration. I 
	1----------------------------------------------------------------------1 
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	3.21 CDR Tape Conversion (from Sperry to IBM format) 
	This section describes the offline routine that will be developed to convert the CDR tape from the NY TRACOH lOP system to a form readable on an IBM System/370 computer. This routine will place the reformatted data on a disk data set to be read in by Retracl( . 
	This capability could be provided as part of the Retrack processing of the CDR tape. but it is desirable to implement this offline because: 
	The entire CDR tape can be converted and moved to disk in one step 
	• 
	• 
	• 
	The operational system does not have to declare and process the CDR tape formats 

	• 
	• 
	The Retrack input formats can be identical to the CDR extractor output formats 

	• 
	• 
	The output CDR file from the recoding could be read back in by Retrack 


	Because we are recoding the entire system. there is no additional impact to SRAP. ~ Tr~cking. Display. Keyboard. and CDR to implement the new formats. The following record types are contained on a CDR tape: 
	• 
	• 
	• 
	Data Buffer Header 

	• 
	• 
	Initialization Message (01) 

	• 
	• 
	Termination Message (02) 

	• 
	• 
	Data Delete/Resume Message (03) 

	• 
	• 
	Data Loss (04) 

	• 
	• 
	Memory Dump (05) 

	• 
	• 
	Sector Time Message (06) Target Report (07) 

	• 
	• 
	Tracking Data (10) 

	• 
	• 
	Keyboard Entry (11) 

	• 
	• 
	Automatic Function (12) 

	• 
	• 
	Interfacility Message (13) 

	• 
	• 
	MSAW Alarm (14) 

	• 
	• 
	Altitude Tracking Data (15) 

	• 
	• 
	MSAW Display Warning (16) 

	• 
	• 
	RB-BTL CTS Data Message (17) 

	• 
	• 
	Radar Only Target Report (20) 

	• 
	• 
	Radar Data Loss (21) 

	• 
	• 
	Linear Extraction (22) 

	• 
	• 
	MFMAMS Extraction (23) 

	• 
	• 
	Proximity Extraction (24) 
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	We will ensure that all records on the CDR tape are converted, even those that are not processed by Retrack. Records not processed by Retrack will have the message type converted and space reserved, but otherwise the contents will not be converted. The following records will be converted in their entirety to a 5/370 format: 
	• 
	• 
	• 
	Data Buffer Header 

	• 
	• 
	Termination Message (02) 

	• 
	• 
	Sector Time Message (06) 

	• 
	• 
	Target Report (07) 

	• 
	• 
	Tracking Data (10) 

	• 
	• 
	Keyboard Entry (11) 

	• 
	• 
	Interfacility Message (13) 

	• 
	• 
	Radar Only Target Report (20) 


	.. 
	The fields in the input CDR tape comprise various types of data: 
	• 
	• 
	• 
	Octal bites) -flags, data items (such as range, azimuth, time), both signed and unsigned 

	• 
	• 
	Octal digits -message type, beacon codes 

	• 
	• 
	Octal BCD -altitude 

	• 
	• 
	ASCII -aircraft IDs in the tracking data 


	-
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	• 
	• 
	• 
	TI ASCII -characters in keyboard input messages 

	• 
	• 
	EBCDIC -characters in interfacility messages The following conversions have been identified: 

	• 
	• 
	Octal bit(s) to Hexadecimal bites). both signed and unsigned 

	• 
	• 
	Octal bites) to Real 

	• 
	• 
	Octal digits to Hex digits (preserving the octal digits) to EBCDIC for example. the message type will be translated this way 

	• 
	• 
	Octal BCD to Hexadecimal bits 

	• 
	• 
	ASCII to EBCDIC 

	• 
	• 
	11 ASCII to EBCDIC 

	• 
	• 
	EBCDIC to EBCDIC -moving the data from 3 characters in an lOP word to 4 characters in a S/370 word 


	The conversion routine will identify the various fields of input and convert th based on the input type and the desired output format. ASCI I characters will be converted using translate tables. 
	The resultant CDR records on the 5/370 disk data set will be traceable to the CDR records on the input CDR tape. Each record on the input tape will be on the disk file. If the record on the input file is a type processed by the system. each field on this record will be converted to a corresponding field on the disk file. 
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	4.0 Syste~ Architecture 
	The current t~ew York TRACON system comprises two subsystems: 
	• 
	• 
	• 
	a development and support subsystem (offline) used to build and reduce data from the operational subsystem 

	• 
	• 
	an operational subsystem (online) comprising these subsystems: 


	•• Data processing 
	•• ARTCe interface 
	•• System monitor and control 
	•• Target acquisition 
	•• Data entry and display (including local and remote interfaces) 
	Current New York TRACON Architecture 
	The current development subsystem runs on a commercial Sperry 1100 processor (and peripherals) under a commercial off-the-shelf operating system and utilities. or on the (lOP) data processing equipment used by the operational subsystem. 
	The development subsystem uses special purpose software to build and reduce data generated by the operational subsystem. The operational software is coded in Ultra; the Ultra assembler is particular to the lOP archit~cture. Of special interest to the New York TRACON demonstration is the CDR Editor. which reduces the data recorded on the CDR file. created by the operational software. 
	Assemblies and operational software builds can be done on both the 1100 and the lOP; the CDR Editor runs only on the lOP. 
	The current operational system subsystem runs in a multiprocessor. a set of lOPs connected point-to-point and shared memory modules. The lOP is a UNIVAC 8300 processor. The lOPs and memory modules and attached peripherals define the data processing subsystem (OPS). 
	The OPS interfaces with the en route ARTCCs through a Communications Multiplexor Controller (CMC). 
	The CMC also provides the interface between the DPS and the Console Data Terminals (COTs). The COTs provide an interactive means for the operations and system engineering staff to communicate with the system . 
	... .",.--...... 
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	Targets are acquired (from the sensors) through the sensor receiver and processor (SRAPl. The SRAP interfaces with the lOPs through the processors' (SRAP and lOP) channels. 
	The DPS interface to the data entry and display subsystem (DEDS) is in two parts: the local interface directs controller data to and from the Texas Instruments Jceyboard and display (in the TRACOH) through multiplexor display melllory (MDBM) display buffer memory (DBMt units; the remote interface (to and from the BRITE keyboard/display in the towers) cOlllprises (from the lOP outward) a CMC. a modem in the TRACO!'!. a modem in the tower. and a remote display buffer lIIemory (RDBM) in the tower. 
	The DPS software comprises a customized monitor. the multiprocessor executive (MPE). and the ARTS IlIA applications. There is firmware in the SRAP but no software in the other operational subsystems. 
	The high availability of the operational subsystem is maintained through the use of redundant elements. such as lOPs and memory modules. that can be swapped for failed e'lements. 
	New York TRACON Demonstration Architecture 
	The demonstration system also comprises a development and an operational subsystem. The operational subsystem. however. consists of only a data processing subsystem and a data entry and display subsystem (the local interface only). 
	Both the development and the operational subsystems will run under a single 
	architecture. an IBM 5/370. Both subsystems can run on a single l083-BX processor 
	with 3380 DASD. 3480 tape cartridge units. high speed printers and a set of 
	interactive terminals. The primary characteristics of a 3083 that set it apart from 
	an lOP are these: the 3083 is a uniprocessor; it executes a simpler and more robust 
	.instruction set at roughly four times the cycle speed of an lOP and contains 16 
	megabytes of storage; the interface to secondary storage devices. the DASD and 
	tapes. run at channel speed (approximately 3 megabytes per second) and the devices 
	hold gigabytes of data. 
	The developm.ent software architecture supports a batch. interactive. and network environment. All software executes under VM. VM supports both eMS. the Cvoversational Monitoring System. and MVS. IBM's standard batch operating system. Interactive users can run directly under CMS or they can use 150 under VM-MVS. 150 is IBM's standard MVS time-sharing systelll. The Hew York TRACOH demonstration software development tools run under eMS. 
	Because the operational subsystem is designed to run under MVS. both the development and operational subsystems can run on the same processor under VM. RTX. the FSD-Houston realtime control program. allows the ARTS applications to run as realtime programs under MVS. (RTX runs under MVS similar to the way that 150 runs ~ under MVS for interactive work.) 
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	-
	-
	In a test environment. the development subsystems can communicate with the operational subsystem through VM: programmers can create and edit the operational software under VM-CMS and send it to MVS to be compiled • built and executed. In a demonstration environment, the operational subsystem will run under MVS-RTX native (without VM and the development subsystem in the processor). 
	The demonstration development system. under VM-CMS, will use a set of interactive panel-driven tools. tailored to the Hew York TRACOH demonstration. but built on commercial products. The tools include automated design issues. prog ram trouble reports, software accounting and development planning, as well as panels designed to interactively run batch work, such as compilations. 
	The demonstration data processing subsystem will be connected to the demonstration DEDS through a 3083-BX processor channel. The demonstration DEDS consists of a 7170 Device Attachment Control Unit (DACU). driven by an IBM PC. and a single situation display, comprising a display generator with attached data entry devices and a monitor. 
	The demonstration operational software architecture is described in detail in ~5.0 Software Architecture". In summary. the ARTS applications. including Retrack. the test mode simulated inputs driver. will run under ~\VS-RTX and will use the services of MVS and RTX through an applications services interface developed for the Hew York TRACOH demonstration. There will be no software recoded or developed for recovery or availability functions. The CDR Editor will execute under MVS-TSO after the operational run 
	\4\ 
	5.0 ~9ftware Architecture 
	This section is in two parts: The first subsection describes the rationale for the demonstration operational subsystem software architecture and our approach to structural changes in the applications software. The second subsection is a formal set of definitions and rules describing the e)(pected behavior of the operational subsystem software. 
	The software architecture of the development subsystem is commercial off-the-shelf. for an overview of the products and their capabilities refer to the "New York TRACON Operational Demonstration of Program Recoding Technical Proposal." and "4.0 System AJ:chitecture". 
	Recoding the New York TRACON operational data processing subsystem to e)(ecute on an IBM $/370 processor and interface with 5/370 peripherals requires that structural changes be made to the current software. which e)(ecutes on an lOP. 
	The Differences between the lOP and 5/370 
	Realtime supervisors bind applications programs and their data to the data p.rocessing resources (processing time. memory. channels. I/O devices. etc.) they require to do system work; e. g.. track an aircraft. (This binding of work to programs and hardware is often referred to as a task.) In doing so they provide each application with an interface 
	• 
	• 
	• 
	To the processor and its memory and channels 

	• 
	• 
	To e)(ternal data processing resources. such as I/O devices. communications lines and other systems 

	• 
	• 
	To the application user and the operator 

	• 
	• 
	To the other applications. 


	The differences between the current operational subsystem and the demonstration ope rat ional subsystem with respect to software architecture turn on these four interfaces. the last determined by the rules for concurrency and sequential processing. (Althou~h the 3083 is a uniprocessor. tasks will run concurrently just as in the lOP system.) 
	The differences caused by different generations and models of equipment. including the processo..... its instruction set. etc .• are documented in the principles of operations and design data for the lOP hardware and for the 5/370 hardware. and will not be elaborated on here. (As described in "3.0 Software Requirements". the demonstration system will process data only in IBM 5/370 format.) 
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	-

	The demonstration operational subsystem is much more constrained than the current system in that the demonstration processor will interface only with DASD files and a single DEDS display. The demonstration operational subsystem will not process bulk flight data. and it will not interface with ARTCCs. It will not allow operator or applications u~er inputs (there will be no interface to a SRAP) during its execution. There will be no realtime recovery. It will process simulated inputs from DE OS keyboards and 
	The demonstration operational subsystem applications will be a subset of the current applications. but the overall data flow and algorithmic processing of the system 
	work 
	work 
	work 
	will 
	be 
	the 
	same: 
	Retrack 
	will 
	read 
	CDR 
	records 
	and 
	pass 
	them 
	to 
	the 

	interactive 
	interactive 
	processors. 
	l<eyboard 
	and 
	interfacility. 
	for 
	input 
	parsing 
	and' 

	validation. 
	validation. 
	and 
	to 
	the 
	target 
	acquisition 
	processor 
	(PSRAP) 
	for 
	collation 
	and 

	buffering: 
	buffering: 
	the 
	resultant 
	data 
	will 
	be 
	used 
	to 
	track 
	the 
	simulated 
	aircraft. 
	and 


	tracking will pass the data that are candidates for display to the display programs: they will write it to the situation display. 
	In the current system the rules for concurrent and sequential execution of the ARTS applications are encoded in a lattice and carried out and enforced by the MPE. Because the lOP is a multiprocessor. the MPE assigns system work to the applications software in a strict time-sequenced order and then allocates the work--software pair to an available lOP. The multiprocessor achieves maximum concurrency by executing programs on multiple computers. at the same time. The primary objective driving the overall archi
	In the demonstration system. the rules (described in the sections that follow) will be implemented through a combination of applications services. the task gateways (see below>. and through a data base owned privately by the operating system. But the rules are not as rigid: no lattice is required. The overall flow of control and data through the applications will be the same in both systems. But the performance characteristics of the 5/370 3083-BX processor. its speed and memory capacity. simplify the synch
	Monitors and Operating Systems 
	The supervisor we have chosen to control the execution of the ARTS applications is MVS. MVS is a general purpose operating system. unlike the MPE. the HAS Monitor and Host Monitor. which are monitors. 
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	Monitors are special-purpose supervisors written to control the execution of applications in a specific environment. for example. run air traffic control software on a 9020. They require special tools to build. they are not adaptable to a variety of hardware and operational environment. and the applications interface is not adaptable. 
	Operating systems provide a complete data processing environment. Typically. they are commercial offerings or products. They can be used for development as well as f or a specialized mission. and support a wide variety of hardware lIIodels both processor and peripheral --within the operating system family (viz.• UNIX. OS/360. DOS. MVS). Applications include realtime space missions. job shops. militarY cOITIl"land and control systems. large accounting systems. etc. Operating systems 
	provide 
	provide 
	provide 
	support 
	for 
	many 
	more 
	data 
	processing 
	capabilities 
	than 
	task 
	and 
	memory 

	management; 
	management; 
	they 
	contain 
	built-in 
	features 
	that 
	support 
	security, 

	telecommunications. 
	telecommunications. 
	data base management. 
	and 
	so 
	on. 


	MVS ~s a system in itself. It contains a kernel that provides the basic services of any supervisor. task dispatching. buffer management. secondary storage support. etc. But it also contains a constellation of support services that make it adaptable to many data processing environments. Supporting these services are a number of cont.l:-?l programs. The following list identifies the primary services and the products that support them (there are others): 
	~ Security -RACF 
	~ Batch processing -JES 
	• 
	• 
	• 
	Networking -VTAM 

	• 
	• 
	Data base management -IMS. CICS, DB2 (SOL) 

	• 
	• 
	Interactive development -TSO 

	• 
	• 
	Realtime systems -RTX. Ada 


	Because the need for realtime systems is limited. IBM has concentrated its operating system support for realtime systems in the Federal Systems Division. A realtime control prograM was developed by FSD-Houston in the 1960s to support space missions. In the 1970s and 19805 the growth in realtime systems. or modernizing existing systems, yielded an effort to provide a general purpose control program. The 
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	original Houston control program was modified and called RTX. It is now in Use supporting several large-scale realtime systems for NASA and ~he ~.S. Ai~ Force. 
	RTX is a small set of programs that allows realtime applications to use the services of MVS not unlike TSO, which· allows MVS to support interactive development. Because the processing constraints of realtime systems are greater than for other systems (data base, etc.), RTX is a markedly smaller offering than the other control programs listed above. RTX provides another layer of task. storage. time and recovery control in order to significantly limit operating ~ystem overhead. It does this by using data sup
	AVERAGE PROCESSOR TIMINGS (usec) I 
	1 

	1------------------------------------------------1
	function I MVS I with RTX , 
	1 

	1------------------------------------------------1 
	1 Storage Mgmt. I 755 I 95 I 
	1------------------------------------------------1 
	1 Queues/Locks 1180 40 
	1 
	1 
	1 

	1------------------------------------------------1 
	I Task Managementl 1850 1 565 I 
	Applications Services 
	In addition to MVS-RTX, IBM is developing a layer of applications services to further shield the ARTS applications from the implementation details of the operating system and control program services. The applications services provide initialization/termination. message (between the applications tasks> control. and timing control, so that the applications programs can be implemented and run as sequential programs. as independent of the operating environment as possible. 
	Our Approach to Minimizing the Impact of Structural Changes 
	A realtime application typically contains these parts: 
	• 
	• 
	• 
	An interface to the supervisor to receive work and send it to another application asynchronously 

	• 
	• 
	An interface to the supervisor to acquire internal data processing services, such as time and memory, while performing at a real world pace 

	• 
	• 
	An interface (through a supervisory access method) to request I/O services, including the check-pointing of data for recovery 

	• 
	• 
	An interface with a data base that ensures a deadlock-free and coherent system state 

	• 
	• 
	The algorithms tha~. perform the functional capability. 


	In transporting the ARTS applications from an lOr architecture to a 5/370, our objective is to isolate the algorithmic part of each application as much as possible, thereby maximizing source code traceability from one system to the other. We have achieved this through architecture and design. 
	The applications software topology is an internal network, much like a system that is functionally distributed across different processors: in this ca$e the processors are internal tasks. Each task owns the data that it needs: global data is minimal. Tasks communicate with each other similar to processors in a network, through well-defined messages. All I/O requests have been localized in three tasks. interfacing with the input CDR file, the output CDR file and the DEDS. 
	Deleted 
	Within tasks. an application receives requests for work in a single program called a gateway. (The model for a gateway is provided below in "5.2 Operational Software Architecture Definitions and Rules".) The gateway interfaces with RTX to receive work and call the appropriate application routine to process the work. 
	Rationale for Application Software Changes 
	The following chart summarizes the rationale for changing each of the major ARTS application tasks being converted. There are five factors that lIay change the structure and content of a task: 
	• 
	• 
	• 
	(1) Operational constraints: the demonstration will operate in test mode with additional constraints; unlike the field system, we will not support recovery. we will not allow operator inputs during the run. etc. (refer to "3.0 Software Requirements") 

	• 
	• 
	(2) functional requirements: the demonstration system will not develop all the functions (as described in a particular HAS MO) specified for a functional area (refer to "3.0 Software Requirements") 

	• 
	• 
	(3) Architecture: as described above, there will be changes due to the impact of a new system and software architecture 

	• 
	• 
	(4) Ada design: Ada enforces design properties that mayor may not be congruent with the design properties resulting from the original Hew York TRACOH software design 

	• 
	• 
	(5) HOL (PascaI/VS): the effects caused by the recoding of ULTRA source code into a high order language. 
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	Each change is assigned a value of high, medium or low. If the change is assigned a value of low, it means that the rationale for change, such as a different architecture, is not much of a factor in converting that application. If the value is high, that particular rationale for change is a significant factor. The value of high, medium or low is not related to how well the resulting design protects against future changes in each of the areas; on the contrary, because of the steps we have taken to host the a
	I Task I Fac-I Value I Rationale II torsi II 
	1--------------------------------------------------------------------1 
	I CDR Editor I (1) I Low I Operational concepts: similar I(2) I Medium 1Fewer report t'y'pes I II (3) I Medium I On 5/370 equipment; MVS-TSO I (4) 1 Low I Min imal dat a decomposition I (5) I Medium I Data types & control structures I 
	I I 
	II 
	I I

	Retrad! ( 1 ) Medium No hardware switches to set I 
	(2) 
	(2) 
	(2) 
	High Driver only; no msg. fabrication I 

	(3) 
	(3) 
	High 5/370; software interfaces I 

	(4) 
	(4) 
	Medium Data hiding concepts I 


	(5 ) Medium Data types & control structures I 
	CDR 
	CDR 
	CDR 
	Extraction 
	( 1 ) 
	Medium 
	No 
	recovery 
	from 
	data 
	loss; 
	diskl 

	TR
	(2) 
	High 
	No 
	filtering; 
	extraction 
	in 
	appll 

	TR
	(3) 
	High 
	5/370 
	standard 
	1/0 
	interfaces 
	I 

	TR
	(4 ) 
	l.ow 
	Minimal 
	data decomposition 
	I 

	TR
	(5 ) 
	Low 
	(2) 
	and 
	(3) 
	requires 
	recode 
	I 


	DEDS Access ( 1 ) Medium Ho keyboard; no backup 
	(2) 
	(2) 
	(2) 
	Low Similar functions 

	(3) 
	(3) 
	High New technology display 

	(4) 
	(4) 
	Low Minimal data decomposition 

	(5) 
	(5) 
	Medium Will use AL and Pascal/VS 


	Interfacility (1) Medium No ARTeC interface 
	(2) 
	(2) 
	(2) 
	High Markedly reduced functions 

	(3) 
	(3) 
	Medium New software interfaces 


	(4 ) Low Minimal data decomposition 
	(5 ) Medium Data types & control structures 
	Keyboard ( 1) Medium No keyboard 
	(2 ) High Reduced functions; no KIP 
	(3) MediulII New software interfaces 
	(4 ) Low Minimal data decomposition 
	(5 ) Medium Data types & control structures 
	PSRAP (1) High No SRAP; no recovery 
	(2 ) Medium Reduced functions 
	( 3 ) Medium New software interfaces 
	(4 ) Low Minimal data decomposition 
	(5 ) Medium Data types & control structures 
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	-
	I Task I 
	Tracking 
	I Display 
	I I' I I 
	Common Update able Data 
	CDR Conversion 
	I Fac-I I torsi 
	(1) 
	(2) 
	(3) 
	(4 ) (5) 
	( 1) 
	( 2) 
	(3) 
	(4 ) (5) 
	( 1) 
	(2) 
	( 3) 
	(4 ) (5) 
	(1) 
	(2) ( 3) (4 ) (5) 
	Value 
	Low Low High High High 
	Medium Medium Medium Medium Medium 
	Low Low High High 
	Medium 
	Low 
	Medium High Low 
	Medium 
	Rationale 
	No impact Same functions New software interfaces Major data decompositIon Algorithmic sensitivity 
	Single display: no recovery No preview and response msgs. New software interfaces Moderate data decomposition Data types & control structures 
	No impact Size of data space irrelevant Controlled data access Significant data hiding Data types & control structures 
	Offline oper~tion Not all message types converted Language, Word Size, 7->9 track Offline operation PASCAL not bit oriented 
	Rationale for a Formal Architecture 
	The next section describes the formal architecture of the demonstration operational subsystem: formal, so that we can record the expected behavior of the software precisely enough to analyze and verify its correctness. completeness and consistency before committing to an implementation: architecture, because software systems as a whole are in need of design as much as individual modules. 
	The de f initions and rules that follow define the architecture. The commercial operating environment (MVS. Pascal/VS. etc.) represent the implementation tools. The architecture must stand on its own as a working model. and it must meet the implementation criteria imposed on it by the tools. So the next section closes with a mapping of the intended behavior to the implementation tools: MVS-RTX and Pascal/VS. 
	5.2 Operational Software Architecture Definitions and Rules 
	Int rodud: ion 
	Software architecture describes the mapping of system application work and system operations work to the software. The architecture should answer the questions: What are the units of work and the units of software. including the major data bases? How are the work units allocated to the software units? How is the work synchronized? How do the software units communicate with each other? And how do they carry out their work using available data processing resources. such as the processor. its storage. ~nd I/O 
	The description that follows defines the structure and behavior of the online system (see definitions). The offline work. identified below, will be performed in a standard. batcr. environment. We are not developing any software to control the flow of work through the offline system; the software architecture is provided commercial-off-the-shelf, viz .• VM/SP and MVS. 
	There are two types of work required of the New York TRACOH software system: applications and operations (the work required to start. I\onitor and control. and t.erminate the system. regardless of the application). 
	The description of the software architecture pertaining to system operations (see definitions below) is limited: the text concentrates on the software architecture of the applications work and the software services required to perform it. The Hew York TRACOH demonstration system's support for system operations is limited to the capabilities provided by the commercial-off-the-shelf operating system. MVS. MVS provides the capabilities to allow the operator to start and terminate the system. 
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	Objective 
	The objective of a realtime system software architecture is to record as precisely as possible the rules for software decomposition --the developmental design (d). for sequential design (s). for concurrent design (c). and for system performance(p). while modeling as closely as possible the behavior of the real world. The rules will state the invariant conditions between d. s, c and p; the rules for c, for example, should not be defined without regard for their impact on the rules for s, etc. There should be
	The New York TRACON demonstration system software architecture --the rules for d, 
	s. c and p --is defined below in more application-and method-specific terms: the developmental design is described in terms of levels of Ada packages; the sequential design in terms of what defines a TRACON Ada package which requirements are clustered wi thin each package; the concurrent design in terms of subtasks and software messages --both of which will be described later in more concrete (RTX) terms; and the performance in terms of 5/370. MV5. and RTX behavior. 
	Definitions (in alphabetical order): 
	• 
	• 
	• 
	Ada package: a software unit that has a specification part and a body that defines an abstract data type and behaves as a state machine 

	• 
	• 
	Applications: the ARTS work exclusive of operations. tracking for example; the software that automates that work 

	• 
	• 
	Application messages: units of data through which the system and the real (air traffic) world communicate: beacon and radar targets, tracks and flights. 

	• 
	• 
	Application work: work units, containing s\'stem application messages. that define the processing constraints of the software; a process must complete one system application work unit. such as a track. before starting the next. 

	• 
	• 
	Application work station command: an integral input fro~ the system application work station 

	• 
	• 
	ARTS: systelll that automates the work of TRACOHs and their associated towers; Automated Radar Tracking System. 

	• 
	• 
	Batch mode: execution of an offline program non-interactively. 

	• 
	• 
	Concurrent design: the rules that describe how subtasks (see below) interact as they compete for system resources (processor. channels, data, etc. ). 

	• 
	• 
	Controller command: a keyboard action from the DEDS 

	• 
	• 
	Controller sector: an area of real airspace mapped onto display coordinates that composes an application work station. 

	• 
	• 
	Conversation: Two-way communication between processes. 

	• 
	• 
	COR: continuous data recording (logging by category). 

	• 
	• 
	CTS: central track store (the set of track records). 

	• 
	• 
	DEDS: ARTS data entry and display subsystem. 

	• 
	• 
	Flight: the set of data that defines and characterizes an aircraft controlled within ARTS. 

	• 
	• 
	Gateway: a set of programs and data that provide the concurrent interface control for a package. 

	• 
	• 
	Interactive (I): a process initiated by an external input that may interrupt and modify the flow of data through the system. 

	• 
	• 
	Interactive application work station: The device (the DEDS) (including hardware and software). functions and people that interact with the system to create. observe. modify or delete system application work. 

	• 
	• 
	Level-l package: the top level software parts that compose the monitor and application software; in sequential design. the Ada packages that define the top level abstract data types; in concurrent design. the subtasks (see below). 

	• 
	• 
	Level-2 package: an implementable module that decomposes from a level-l package. 

	• 
	• 
	Monitor: a set of programs and data that provide data and control synchronization for the software system without knowledge of the application. 

	• 
	• 
	MVS: IBM's batch operating system. 

	• 
	• 
	Online: a run (or execution) of the New York TRACON operational system. The online system runs under MVS-RTX. 

	• 
	• 
	Offline: a run separate from an online run; a data processing job that runs under MVS (but not under RTX) or VM. 

	• 
	• 
	Operational mode: running the ARTS with live target and live controller interaction --as it would be run in the field. 

	• 
	• 
	Operations: work required to run the system (hardware. software and human interface to them); the software that automates that work. such as the online operating system. 

	• 
	• 
	Operations messages: units of data through which the system and the humans or machines running the system communicate. 

	• 
	• 
	Operations work: units of data containing system operations messages. 

	• 
	• 
	Operations work station: The device (including hardware and software ~~ functions and p.eople that interact with the system to create. modify or delete system operations work. 

	• 
	• 
	Pipeline (P): a set of processes that execute in order; process A produces data for process B and so on. 

	• 
	• 
	Process: the execution of a subtask that operates on a unit of application work. 

	• 
	• 
	RTX: IBM control program running under MVS to provide realtime services to applications running under it. 

	• 
	• 
	Second-order messages: application messages that modify the state of a track or a flight. 

	• 
	• 
	Sector: a subset of an antenna scan; there are 32 sectors per scan; a sector's worth of tracks or targets. 

	• 
	• 
	Sensor: a unique radar antenna; a full antenna scan of targets. 

	• 
	• 
	Sequential design: the decomposition of the software system into parts (and their relationship to one another). expressed in a deterministic way without regard for processing concurrency. data coherency and the impact of executing the softWare on machines. 

	• 
	• 
	Software messages: units of data through which packages communicate. 

	• 
	• 
	Subtask: a set of applications software that operates independently. and is dispatchable under MVS-RTX. the binding of a work unit to a level-l package. 

	• 
	• 
	Targets: a set of beacon and radar messages. 

	• 
	• 
	Task: the automatic execution of system work under the control of an operating system that allocates and monitors all the system resources (channels. devices. memory. programs etc.) required to perform the work. 

	• 
	• 
	Test mode: running the ARTS system using simulated targets. flights. and controller commands. 

	• 
	• 
	Track: a computer model of an aircraft's position and velocity. maintained in real world and display coordinates. a dynamic record of the aircraft's behavior. 

	• 
	• 
	Type: a specification of the operations that can be performed on a set of data. 

	• 
	• 
	Work hierarchy: a tree of categories of work unitsl categories are numbered from 1 to n. where 1 is at the top of tree. 
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	Packages and their Attributes: 
	The figure below describes 10 application (Ada) packages. 9 online. and 1 offline. the CDR Editor; and 3 monitor (M) packages. 1) Initialization and Termination. 2) Message Control. 3) Timing Control. 
	(The Level-l Ada package name is noted to the right of each package identified below. ) 
	Monitor Packages: 
	The Initialization and Termination package will run at system initialization and termination to synchronize startup and shutdown. 
	A pair of services. Send and Receive. will provide the means for communicating between subtasks. Send and Receive will be processed by the Message Control package that provides communications error checking and issues RTX services for synchronization and buffer management. 
	Timing Control will ensure that all system work completes on time as it moves through the system. and will provide timer services to the other packages. 
	Initialization/Termination (TM01$$$$) Message Control (TM02$$$$) Timing Control (TM03$$$$) 
	Application Paakages: 
	The application packages decompose the Hew York TRACOH demonstration system at the top level. level-I. Each of these will further decompose into level-Z packages. There are 5 classes of application packages. each with specific attributes: 
	• Offline (0) 
	• 
	• 
	• 
	Control (C) • Interactive (1) 

	• 
	• 
	Pipeline (P) 

	• 
	• 
	Data (D) 


	Offline: the offline package. the CDR Editor, runs separately from the operational software. It runs under VM --under CMS. It uses the CDR output generated by the operational execution as input. and generates a printed report. 
	The offline package. CDR Conversion. converts the input CDR tape from 9-track ULTRA format to Pascal/VS format readable and processable by the demonstration system. 
	CDR Editor <TM04$$$$ ) CDR Conversion (TM14$$$$) 
	Control: there are three control packages: 
	Retrack (TMOS$$$$) CDR Extraction (TM06$$S$) DEDS Access (TM07$$$$) 
	Although each package has unique attributes. the overriding attribute that binds them is that they are responsible for controlling the applications work, its synchronization and flow. as it interacts with I/O devices. 
	The DEDS Access software will be largely commercial off-the-shelf; a small part of it will be developed. 
	Interactive: applications packages that can run as processes and receive their input only from Control packages; they process applications work without knowledge of Control and Data operations and can access Data packages concurrent with Pipeline packages and other Interactive packages. They may converse with pipeline packages; thus, I <====> P. 
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	Interfacility (TM08$$$$) Keyboard (TM09$$$$) 
	Pipeline: applications packages that can run as processes receive work from a Control package or another Pipeline package. can send work to another Pipeline pack age. and can access Data packages concurrent with other Pipeline packages and Interactive packages. Pipeline packages may not converse with each other; thus. P ====> P. 
	Target Acquisition (PSRAP) (TM10$$$$) Tracking (TMll $$$$) Display (TMI2$$$$) 
	Deleted 
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	Rules: 
	I. System Work 
	• 
	• 
	• 
	The 
	demonstration 
	system will 
	run 
	in 
	test 
	mode. 
	Ho 
	work 
	will be 
	permitted 

	into 
	into 
	the 
	system 
	except 
	from 
	the 
	CDR 
	input 
	file 
	during 
	steady 
	state 

	execution. 
	execution. 


	• 
	• 
	• 
	The indivisible units of system application work are these system application messages: -targets (beacon and radar). tracks. flights. 

	• 
	• 
	The work hierarchy for the system application work is: 


	-CDR record 
	-controller sector 
	-application work station command (command) 
	-TRACOH airspace 
	-sensor 
	2 -sector 
	3 -target 
	3 -track 
	:5 -flight 
	• 
	• 
	• 
	In test mode. CDR records --containing the scenario data. the targets. flights. etc .• from an earlier run --are read from a CDR file by Retrack and new CDR records are generated by the applications and written to a CDR file. periodically during system execution. by the CDR Extraction package. 

	• 
	• 
	A controller sector is a subset of a sensor's airspace that is bound to an application work station. It represents the set of tracks and' targets within a sensor that are eligible for display. 

	• 
	• 
	An application work station command is a message from the DEDS keyboard. In test mode the commands will be read from CDR records and passed directly to the Keyboard package: in operational mode commands would be directed to Keyboard from the DEDS Access package. 

	• 
	• 
	A sensor represents the targets (and other messages) that are transmitted through a SRAP from a single antenna. The internal representation of target and track data will be sorted by sensor. 


	• 
	• 
	• 
	A sector is 1/32 of an antenna sweep lie within that wedge. The internal data will be sorted by sector. 
	-all the targets and tracks representation of target and 
	-

	that track 

	• 
	• 
	In operational lIIode. continuous sequence of CDR records. 
	targets enter the system messages; in test mode. the 
	through messages 
	a 5RAP. are read 
	as a from 

	• 
	• 
	TracKs are created automatically by the tracking software -as a result of the receipt of a discrete beacon return. (called automatic initiation) or as a result of a track handoff from an adjacent ARTS or MAS facility -­or manually. by human command. In test mode. tracks will be automatically initiated or will be read from CDR records simulating the interfacility and keyboard inputs. 
	-


	• 
	• 
	In operational mode. flights enter the system from an adjacent facility or through a batch (bulk) sequence of pre-defined flight plans. or manually. by human command. In test mode. flights will be read from CDR records simulating the interfacility and keyboard inputs. (In test mode. bulk flights could be read from a tape as they would be in operational mode; but. for the demonstration. there will be no bulk processing.) 

	• 
	• 
	Sensors. tracks. 
	sectors 
	and 
	controller 
	sectors 
	contain 
	integral 
	target 
	and 

	TR
	CDR records commands. 
	contain 
	integral 
	targets. 
	tracks. 
	flights 
	and 
	work 
	station 
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	II. 
	• 
	• 
	• 
	• 
	• 
	• 
	System Parts and 
	their Work 
	There will be six classes of level-l packages (see below): 
	•• Monitor (M) 
	•• Of.fline (0) 
	•• Control (C) 
	•• Interactive (I) 
	•• Pipeline (P) 
	•• Data (D) 
	The Initialization and Termination package (M) will synchronize the system startup and shutdown by sending and receiving notification software messages to and from the other packages. It will process operator requests to start and stop the job. (In operational mode there would be an interactive interface with the operator: in test mode. tOhe operator will cancel the MVS job and there would be no interaction with this package. ) If the run is terminated gracefully for other reasons. such as a processing timi
	Message Control (M) will field the communications primitives issued by the other packages and interface with RTX to provide the appropriate (tim~ and space) resources. Deleted 
	Timing Control (M) will perio~ically determine if the pipeline deadlines are being met: if they are not it will record the event. Its retained data will include the critical system events and expected elapsed times for each. It will terminate processing if a critical event does not occur within the expected time. It will provide system time services to the other packages. 
	The offline package. CDR Editor (0). will execute in batch mode under VM. It will read the CDR (output) file (on tape or disk) and generate a listing of the online system's journal. The listing will show that the demonstration system functions are equivalent to those in the current Hew York TRACOH system. 
	The offline package. CDR Conversion (0). will execute in batch mode under VM. It will read the CDR (input) file and convert the CDR messages from ULTRA format to PASCAL format. All fields in messages processed by the demonstration system will be converted. Time will be converted from 1/1024ths of a second to 1/1000 of a second (milliseconds). 
	161 
	• The online application packages and their primary work units are: 
	DEDS Access (C) Software messages 
	Retrack (C) CDR records 
	CDR Extraction (C) CDR records 
	Interfacility (1) Flights 
	Keyboard (1) Controller commands 
	Target Acquisition (P)== TRACOH airspace 
	Tracking (P) TRACOH airspace 
	Display (P) Controller sector (a set of 
	tracks and targets within 
	a sensor) 
	Deleted. 
	• 
	• 
	• 
	The DEDS Access package provides --through commercial off-the-shelf and developed software the link level I/O support between the Display Outputs application and the DEDS. Because controller commands <keyboard inputs) will be input from Retrack only. DEDS Access will support outputs only. DEDS Access will use MV5 services to provide channel-and interrupt-level I/O support. It will retain data about the DACU and the display generator protocol. 

	• 
	• 
	Retrack will read the CDR tape containing the recorded transactions from a previous execution of the full ARTS system (not our demonstration system). Retrack will read target. controller command and flight records into its internal buffers and pass the target records to the Target Acquisition package. the commands to Keyboard. and the flight data to Interfacility. Retrack will not pass work that has already been identified on the CDR tape as in error. Retrack will send second-order messages. modifications t

	• 
	• 
	CDR Extraction will receive software messages from the other online packages. transform them to CDR records and write the records to the CDR (output) file using a standard MVS access method. 

	• 
	• 
	Interfacility will receive flight data from Retrack. It will check for applications errors (such as out of sequence second-order Messages) and send software messages containing track-related fields to Tracking. Tracking will ensure the coherency of the values sent in the message (with respect to the current data retained within Tracking) and either commit the data and return a success indicator or not commit the data and return an error indicator. 

	• 
	• 
	Keyboard will receive flight data from Retrack. It will check for applications errors (such as out of sequence second-order messages) and send software messages containing track-related fields to Tracking. Tracking will ensure the coherency of the values sent in the message (with 


	respect to the current data retained within Tracking) and either commit 
	the data and return a success indicator or not commit the data and return 
	an error indicator. 
	• 
	• 
	• 
	Target Acquisition will determine the sector boundaries and sort the target data by sensor--sector. sending the data (sector data and target data) to Tracking. 

	• 
	• 
	Tracking will perform automatic acquisition. discrete correlation. standard correlation, smoothing and prediction. track termination. and inter-sensor linking. Tracking will receive its inputs frolll PSRAP. Keyboard and InterfacilH:y. Ii: will create a sequence of software messages containing the application work station and data for each eligible (for display) work station. Tracking will lIIaintain the sensor-sector data base. the target data base. the tracking data base (eTS) Beacon Only Table (BOT). the 

	• 
	• 
	Display will output to the DEDS full data blocks for associated tracks. limited data blocks for unassociated tracks. partial data blocks. tabular lists and some system data. such as time. It will control the automatic offsetting of data blocks if they overlap on the display. Display will receive a sequence of messages from Tracking for each work station eligible for display updating. Timing Control will send the system time to Display. Display will access non-tracking data from the Common Update able Data p
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	III. The Decomposition of Parts 
	• 
	• 
	• 
	Level-2 packages will decompose from Level-I packages. 

	• 
	• 
	The relationship between a Level-I package and its Level-2 packages can be one-to-one or one-to-many. 

	• 
	• 
	Level-2 packages will provide type management· for the data refined or decomposed from the level-l retained data: for example. a Level-2 Tracking package would control the access to RAT. 

	• 
	• 
	Level-2 applic&tion packages will work on· integral units of system application work. 


	IV. Tasks and Concurrency 
	• 
	• 
	• 
	A subtask will execute independent of and concurrent with other subtasks. 

	• 
	• 
	All Level-l application packages will map one-to-one onto a subtask. 

	• 
	• 
	Deleted. 

	• 
	• 
	Level-2 application packages will execute sequentially within a subtask. 

	• 
	• 
	Message Control will ensure that all subtasks are synchronized --via the Send and Receive primitives. 

	• 
	• 
	The synchronization of a Level-l package (a subtask) with other Level-l packages will be centralized in a single Level-2 package. if the mapping of a Level-l to -2 package is one-to-many --or in a single procedure. if the mapping is one-to-one. The single procedure or pack age is called a gateway. (See Section VII for the mapping to Pascal programs.) 

	• 
	• 
	A subtask will. if possible. request all the data that it does not own (encapsulated by a D package) prior to executing its sequence of algorithms. 

	• 
	• 
	Subtasks need not queue work (work queuing will be provided by RTX --see below) unless it is required by the Level-l package. such as Common Updateable Data queuing requests to update the same data. 

	• 
	• 
	The model of a gateway follows: 


	Gateway: 
	Pascal Entry Receive signal to start or stop or to process work case PROCESSING STATE is when START => 
	Set data space for initialization Send to Initialization/Termination in response 
	when I..lORK => Send to Timing control to start timing Send (wait) to acquire external resources Call sequential programs to perform work Send to Timing control to complete timing Send work to next subtask 
	when STOP =.> Set data space for termination Send to Initialization/Termination in response 
	end case Pascal Exit 
	v. Communications Between Subtasks 
	• 
	• 
	• 
	Monitor (M) packages may communicate and converse with any subtask. 

	• 
	• 
	Control (C) subtasks may communicate and converse with any subtask. 

	• 
	• 
	Data (D) subtasks may communicate and converse with any subtask. 

	• 
	• 
	Pipeline (P) subtasks may converse with Interactive (I) subtasks (P <====> IL 

	• 
	• 
	Pipeline subtasks may not converse with other Pipeline subtasks (P <==/==> P); they may direct work only to the "next P" subtask in the pipeline. 

	• 
	• 
	Interactive subtasks may not communicate with each other (I ==/== I). 

	• 
	• 
	Only Control eC) subtasks may perform requests for I/O. 

	• 
	• 
	All subtasks will communicate through the same means. using Send and Receive commands via Message Control. 


	Sends: 
	• 
	• 
	• 
	• 
	There will be 6 categories of Sends: 

	1) Sends that start a process and do not converse 
	2) Sends that start a conversation (they start a process and wait for a response) 
	3) Sends that end a conversation by responding to a waiting subtask; and 
	4) Sends that schedule an event ( to initiate a process) at a delta time from the present 
	5) Sends that schedule a cyclic event 
	6) Sends that schedule an event (to initiate a process) at an absolute time in the future 

	• 
	• 
	A Send to a Data package represents a request for data 


	• Send will pass data contained in a comm~nication packet. 
	• 
	• 
	• 
	The communication packet will consist of a header followed by the user record. 

	• 
	• 
	The header portion of the record will contain the sender, receiver and record identifier (command). 

	• 
	• 
	The command will imply the specification of the user record and the order of the values that follow. 

	• 
	• 
	The user record may be a buffer. 

	• 
	• 
	A buffer is a one-dimensional array containing no meta-data. no data about the data in the array; for example, a buffer may contain a sequence of target reports. (A reminder: arrays are fixed-length.) 

	• 
	• 
	A record passed in a Send is transient; permanent records reside in a primary or secondary storage data base (see "Data Base and Data Coherency" below). 

	• 
	• 
	A user record may contain a sequence of records. 

	• 
	• 
	All types in a sequence must be of equal length. 

	• 
	• 
	Transient records can not be recursive; the type field can not be followed by a type field. 

	• 
	• 
	Examples of illegal transient records: 


	167 
	Illegal: 
	1. 
	1. 
	1. 
	A sequence of one record <LOB> <LOB> <field_a> <field_b> recursion 

	2. 
	2. 
	A sequence of two records <TAB> <field_a> <field_b> <TAB> <field a> <field_b> <field_c> variable length 

	3. 
	3. 
	A sequence of one record 


	<field a> value-only -­no type name 
	• Conversational Sends (categories 2 and 3) will be modelled as either a 
	(1) 
	(1) 
	(1) 
	procedure call --the passed values will be processed by the receiving package and a value indicating the success of the operation will be stored by the "return" Send; or as a 

	(2) 
	(2) 
	function the type defines a set of values that will be returned by the "return" Send; (Example: a sending package requests a na~e of the transaction e.g .• read. and the name of the variable. the remaining fields in the record specify the sequence or implied hierarchy of values to be returned by the D package). 
	D package to return a named record; the type field is the 
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	Receives: 
	• When a Package is invoked. it issues a Receive to obtain its communication packet. The communication packet may contain : 
	•• a Send from Initialization and Termination to startup or shutdown •• a Send from another package of buffer data or records. 
	Reliability: 
	• 
	• 
	• 
	Message Control will type check the Send command and the 

	• 
	• 
	Each package will type check records; buffers need not be type checked. 


	• 
	• 
	• 
	No 
	link-level 
	protocol 
	will 
	be 
	implemented 
	to 
	ensure 
	that 
	receiving 

	packages 
	packages 
	receive 
	sent 
	data 
	the 
	demonstration 
	system 
	is 
	providing 

	minimal 
	minimal 
	realtime 
	recovery. 
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	The Send and Receive commands: 
	Legend: <> defines a component () means it is optional I is an "or" ~ymbol ::= means is replaced by 
	<Send> <Category> <From_task) <To_task> <CMD> <Record_address> <Record_length> <Timed attribute> 
	<Timed attribute> -non-zero if category is 4.5.6 
	<Receive> <Address of communication packet> 
	VI. 
	VI. 
	VI. 
	Data 
	Base 
	and 
	Data 
	Coherency 

	TR
	• 
	The 
	data base 
	comprises 
	sets of 
	records. 

	TR
	• 
	Data 
	sets 
	can 
	be 
	in 
	primary 
	or 
	secondary storage. 

	TR
	• 
	There 
	will be 
	5 
	categories of data: 

	TR
	•• 
	read-only data 
	such 
	as 
	syste~ 
	and 
	site parameters; 
	these data will b1 

	TR
	directly 
	accessible 
	by 
	each 
	package 

	TR
	•• 
	retained data encapsulated 
	by 
	a 
	P, 
	C, 
	I. 
	or 
	M package 
	that 
	provides 

	TR
	synchronous 
	data 
	base 
	services 
	within 
	the 
	subtask 
	(the 
	Level-l 

	TR
	package 
	state 
	data), 
	or 
	within 
	the 
	Level-2 
	package 

	TR
	•• 
	local 
	variables. 
	required by 
	the 
	various 
	Level-2 
	package procedures 

	TR
	•• 
	records 
	on 
	secondary storage devices 

	TR
	• 
	Each 
	data 
	set, 
	except 
	local 
	variables, 
	requires 
	a 
	header 
	to 
	identify 
	the 

	TR
	data 
	set. 
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	VII. Executing the Online System under MVS and RTX with Pascal 
	Building the System: 
	J.S built and initialized for execution under RTX using tables created prior to execution. Job Control language (JeL), which is evaluated at execution time. and instructions to RTX entered as part of the SYSIN data. 
	The system 

	The following datasets must be created pre-initialization: 
	G All load modules that comprise the TRACOH application. 
	• Mappings and tables to be used by RTX in system initialization: 
	The Master Communications Vector Table (MeVT) is a COpy source member maintained by RTX. The MCVT is used to define Subsystem Communications Vector Tables and Initialization List Tables and is used in the assembly of application programs. 
	The Subsystems Communication Vector Table (SCVT) is a COpy source member composed of macros and assembly language statements. The SCVTs are used to define Initialization List Tables (ILTs). 
	Initialization List Tables (ILTs) contain information required to configure the execution. They contain the names of all load modules. work qu~ue definitions. locks to be initialized. buffer pool definitions. and work server definitions. 
	• 
	• 
	• 
	Job Control Language is used to specify the RTX version and to specify the data set names containing the MCVT. SCVTs. ILTs and load llIodules to the MVS batch init.iation system. 

	• 
	• 
	SYSIH input control commands are part of the input stream to the RTX job and select options to be used during a particular execution. 


	Monitor Packages: 
	• 
	• 
	• 
	A copy of Message Control will be linxed to each application load module. 

	• 
	• 
	Timing Execution Control will be implemented in the bridge of each task. (Each task contains a bridge that is the entry point for that task. The Pascal Gateway is a reentrant procedure that is invoked from the bridge.) 

	• 
	• 
	A copy of Timing services will be linked to each application load module. 

	• 
	• 
	Initialization and Termination will run as a subtask. 


	Load Modules: 
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	-
	• 
	• 
	• 
	Each subtask will be an independent load module. 

	• 
	• 
	The entry point for each load module is contained in a bridge for the load module. 

	• 
	• 
	The bridge contains data used by Timing Execution Control. 

	• 
	• 
	The bridge passes a pointer to the task's state data to the gateway. 

	• 
	• 
	The bridge is w~itten in Assembly language and is not reentrant. 

	• 
	• 
	The Gateway is a reentrant Pascal routine. 

	• 
	• 
	RTX will be in an independent MVS address space. 

	• 
	• 
	Each load module will have only a single entry point. 

	• 
	• 
	A copy of the read-only data will be linked to each load module. 

	• 
	• 
	A copy of the Pascal run-time modules will be linked to each load module. Subtask Communications: 

	• 
	• 
	Subtasks will communicate asynchronously. (In the case of conversational Sends. communications will take place through a combination of synchronous and asynchronous RTX services.) 

	• 
	• 
	Subtasks will communicate (u) and converse (v) in the following manner. with respect to enter and exiting load modules: 


	(u) 
	v 
	(v) 
	(v) 
	(v) <--
	-

	(u) 
	v 
	(v) 
	• 
	• 
	• 
	The Send implementation uses the following RTX services: •• GKENTER. GKEXIT -standard entry and exit linkage •• GKQWORK -queues a unit of RTX work on an RTX server •• GKBLOCK -find an RTX control block •• GKGBUf -request a buffer from RTX •• GKLBUF -locate an RTX buffer GKTIMREf -convert time from one reference to another •• GKTWORK -queues a unit of RTX work on a timed basis •• GKTIME -returns the current time in milliseconds or hours •• GKfLTAB -address of flight/mode table 
	•• 


	• 
	• 
	Category 2 Sends queue a unit of RTX work on an RTX server and wait for completion of the work. This is a synchronous work request. Information to satisfy the work request will be placed by the invoked task into a work server buffer acquired by the requesting task at initialization. 

	• 
	• 
	Category 3 Send will respond to a category 2 send by moving the requested information into the requestor's buffei. RTX will inform the requesting task that the work request is complete when the task containing the Category 3 Send terminates. This is a synchronous work request. 

	• 
	• 
	Categories 4. 5 and 6 queue work on a work server to execute at a specified ti~e in the future. 


	• 
	• 
	• 
	Receive 
	will 
	be 
	used 
	by 
	an 
	application 
	package 
	after 
	a 
	category 
	Send 
	to 

	locate 
	locate 
	and 
	access 
	the 
	data 
	placed 
	in 
	the 
	Work 
	Queue 
	buffer 
	by 
	the 

	originator of 
	originator of 
	the 
	Send. 


	The Relationship of Ada Packages to Pascal Compilations: 
	• 
	• 
	• 
	A Pascal load module comprises a single Main program and some number of nested levels of procedures. The Main program controls and aanages the interface to other Pascal load modules and the interfaces within its load module. In short. Pascal presumes a hierarchy of programs within a load module. The demonstration architecture presumes that a load module contains a network of Ada packages (or a single node). each comprising a s~all set of procedures. 

	• 
	• 
	Because a Level-l Ada package (a load module) may decompose into one (the single node case) or more Level-2 Ada packages. and Pascal/VS expects the relationship of a load module to a Main program to be one-to-one. the relationship of level-Z Ada packages to Pascal programs may vary: 
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	-
	Single node case: 
	• 
	• 
	• 
	• 
	If a l.evel-1 Ada package decomposes into only one l.evel-2 package, the Gateway will be the Pascal Main program and its subordinate Pascal procedures will be equivalent to the l.evel-2 Ada procedures. 

	Multiple node case: 

	• 
	• 
	If a Level-1 Ada package decomposes into more than one Level-2 package, the Gateway will be the Pascal Main program --as in the single node and its immediately (the first level of nesting) subordinate Pascal procedures will be equivalent to the Level-2 Ada packages. The procedures nested under the first level procedures, then, will be equivalent to the Level-2 Ada procedures. 


	Primary Storage Management: 
	• 
	• 
	• 
	Primary storage (an RTX buffer) will be allocated to each task during the first execution of the task (at initialization time). 

	• 
	• 
	Each time the task is subsequently entered, the bridge for the task will obtain the pointer to the buffer and pass it to the gateway for the task. 

	• 
	• 
	The data that exists across executions of the task is State data. 

	• 
	• 
	Variables created by any procedure within a package will be allocated when the procedure is invoked and released when the procedure exits. 

	• 
	• 
	As part of the Send processing,a task will acquire a work queue buffer to be used by Send and Receive. 

	• 
	• 
	All primary storage will be deallocated at task termination. 


	Secondary Storage Management: 
	• 
	• 
	• 
	A CDR input file, in IBM external and internal format, will be resident on DASD at the start of the online run. 

	• 
	• 
	A CDR output file, in IBM external and internal format, will be ~esident on DASD at the end of the online run, and it will be accessible to the CDR Editor, running under TSO. 

	• 
	• 
	A LOGREC file will be available at the end of the online run. 

	• 
	• 
	An RTX log file will be available at the end of the online run. 

	• 
	• 
	There will be no system parameters or variables maintained in secondary storage. 

	• 
	• 
	There will be no recovery files maintained in secondary storage. 
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	Recording System States and Recovery: 
	• 
	• 
	• 
	There will be no realtime recovery. 

	• 
	• 
	There will be five mechanisms for recording information about the state of the system: 


	•• the processor and MVS will record equipment errors on the LOGREC file 
	•• the appl.i...:; ations will record data for CDR 
	•• the applications can log an error with RTX and continue 
	•• the applications can log an error with RTX and ABEND 
	•• the applications can log an error to a SYSOUT file (this Jlay be available only in debug mode) 
	• An ABEND may cause the demonstration to terminate. 
	IDevice Access Methods: 
	• 
	• 
	• 
	Applications will interface with the disk and tape devices through standard Pascal/VS services. 

	• 
	• 
	Input/Output facilities in Pascal/VS will use the following OS access methods: Queued Sequential Access Method (QSAM) for sequential data sets and Basic Direct Access Method (BDAM) for random record access. An interface to the Graphics Access Method (GAM) will be supplied by assembler programs residing in the DEDS (Data Entry and Display Subsystem) package. 

	• 
	• 
	A data definition entry (//00 in JeL) will be included as part of SYSIK for the RTX job for the CDR input and CDR output files. Both files will be sequential data sets of fixed length records. 

	• 
	• 
	The Retrack gateway program will declare a file variable that will associate the Pascal/VS internal name with the external data control block 


	(DeB) . 
	• 
	• 
	• 
	Retrack initialization will open the CDR input file using Pascal/VS RESET statement. A RESET statement explicitly opens a file for input. 

	• 
	• 
	Retrack will use Pascal/VS GET statements to read one record at a time from the CDR input file. Whenever an end of file condition is detected. Retrack will notify the Initialization/Termination package using a Send. 

	• 
	• 
	When Retrack is entered at termination. it will explicitly close the file CLOS~ statement. 
	by using a Pascal/VS 


	• 
	• 
	The CDR Extractor gateway program will declare a file variable that will associate the Pascal/VS internal name with the external data control block (DCB) . 

	• 
	• 
	CDR Extractor Initialization will open the CDR output file using a Pascal/VS REWRITE statement. A REWRITE statement explicitly opens a file for output. 

	• 
	• 
	The CDR Extractor will use Pascal/VS PUT statements to write one record at a time to the CDR output file. 

	• 
	• 
	When the CDR Extractor is entered at termination. it will explicitly close the file by using a Pascal/VS CLOSE statement. 
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	Software Clock Maintenance: 
	In the current Hew York TRACOH system. the oscillator speed updates the real time clock at intervals of 1/1024ths of a second. This is updated independent of any monitor or software within the system. 
	In the recoded system. we will use a software clock that is updated every 100 milliseconds. Since a sector mark on an antenna is crossed every 125 milliseconds. our analysis indicates that this is adequate for this demonstration. 
	The software implications of this are that each time Retrack executes. it will send all CDR input records to the proper tasks that have an earlier time stamp than the current time plus 100 milliseconds. It will then schedule itself for execution in 100 milliseconds. 
	A further consequence is that CDR records recorded during the demonstration run will be time stamped with the software clock time. That is. data recorded for a single antenna sweep will contain 32 different time stamps. The time stamp will differ from records recorded during a CDR run on the Hew York TRACOH system. 
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	A.O New York TRACON A5.04 Data Dictionary 
	The Data Elelllent Dictionary (OED) contains all the global data element names and descriptions. The main purpose of this DED is to define the usage of global elements and provide for configuration management control of these elements. This ccn'.::r:~.l :.1: the data elements, along with their conventions, data typing, data base assigr, ,en!:. and description, enhances communico.tion of information throughout the 
	The Data Element Dictionary may map multiple new names to a data element name in the exicd:ing flY TRACOH syst,,1'l\. Tias occurs '.Jhen the UNIVAC 30--bit word is subdivided into h,;>lfword and 1>1 t variables. The new names comprise the old name with-an integer appended; this integer indicates the different variables in the word. 
	The DED is maintained using the PC program dBASE III Plus. the structure of each record is as follows: 
	• 
	• 
	• 
	COMPANY -the company responsible for coding the data element (0 -DTC, I -IBM. P -PJA) 

	• 
	• 
	DATANAME -data element name (for the existing NY TRACON system) 

	• 
	• 
	data base -data base name (for the existing NY TRACON system) 


	~ PAGENUMBER -page number in NY TRACON Coding Specs (for the data base) th«t describes the data element 
	PI -procedur~ name that references the data element 
	There are up to 10 procedure names; if more than 10 procedures set or use the field. additional lines (with DATAHAME. data base, PAGEHUMBR, TYPE, VARHAME, DBHAME, HEWPGNUM. and DESCRIPTION duplicated) are used 
	• 51 -indicator specifying whether the procedure sets and/or uses the data element 
	There is one 5 indicator for each valid procedure name 
	Valid settings of the 5 field are: 
	•• 0 -Not available 
	•• -set by referencing procedure 
	•• 2 -used by referencing procedure 
	•• 3 -both se't: and used by referencing procedure 
	• TYPE -data element type code 
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	_. 
	Valid settings of 
	Valid settings of 
	Valid settings of 
	the 
	type 
	field 
	are: 

	•• 
	•• 
	S 
	-character string 

	•• 
	•• 
	C 
	-character 

	•• 
	•• 
	L 
	-boolean 

	•• 
	•• 
	i-integer (short) 

	•• 
	•• 
	I 
	-integer (long) 

	•• 
	•• 
	r 
	-real 
	(short) 

	•• 
	•• 
	R 
	-real 
	(long) 

	•• 
	•• 
	B 
	-bit 

	•• 
	•• 
	A 
	-array 
	(table) 

	•• 
	•• 
	P 
	-pointer (address) 

	•• 
	•• 
	E 
	-enumerat.d tYP$ 

	• 
	• 
	VARHAME 
	-new 
	data element 
	name 

	• 
	• 
	DBHAME 
	-new 
	data 
	base 
	name; 
	currently used 
	to 
	describe 
	the 
	task 
	that 
	will 

	TR
	own 
	the 
	data element 

	TR
	Valid settings of 
	the 
	data base 
	name 
	are: 

	TR
	•• 
	HA 
	-Not 
	recoded 

	TR
	•• 
	? 
	-Don't 
	know 
	original data base. 
	don't 
	know 
	new 
	data base. 
	etr 

	TR
	•• 
	PSRAP 
	-PSRAP 

	TR
	•• 
	TRACK 
	-Tracking 

	TR
	•• 
	KBD 
	-Keyboard 

	TR
	•• 
	DISP 
	-Display 

	TR
	•• 
	IFY 
	-Interfacility 

	TR
	•• 
	SPARM 
	-Global 
	System 
	and 
	Site Parameters 


	•• SYSTEM -Global Parameters that are not System nor Site Parameters 
	-

	•• CDR -Continuous Data Recording •• RETRACK -RETRACK •• MSAW -MSAW •• CA -Conflict Alert •• blank -haven't worked on yet 1.0 new data ba.se document describing the data 
	HEWPGHUM .. page number 

	element 
	• DESCRIPT -data element description The data elements ar~ presented sorted by data base on the pages that follow. 
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