ARAP USER'S GUIDE
Salt Lake City, Utah
. July 1981
‘\/J
§°
U.S. DEPARTMENT OF National Oceanic and National Weather

COMMERCE , Atmospheric Administration Service



The National Weather Service (NWS) Western Region (WR) Subseries provides an informal medium for the documentation and quick dissemination of results not -
appropriate, or not yet ready, for formal publication. The series is used to report on work in progress, to describe technical procedures and practices,

NOAA TECHNICAL MEMORANDA
National Weather Service, Western Region Subseries

or to relate progress to a limited audience. These Technical Memoranda will report on investigations devoted primarily to regional and local problems of
interest mainly to personnel, and hence will not be widely distributed.

papers 1 to 25 are in the former series, ESSA Technical Memoranda, Western Region Technical Memoranda (WRTM); papers 24 to 59 are in the former series,
ESSA Technical Memoranda, Weather Bureau Technical Memoranda (WBTM). Beginning with 60, the papers are part of the series, NOAA Technical Memorada NWS.
Out-of-print memoranda are not listed,

Papers 2 to 22, except for 5 (revised edition), are available from the National Weather Service Western Region, Scientific §eryices.Division. P. Q. Box -
11188, Federal Building, 125 South State Street, Salt Lake City, Utah 84147. Paper 5 (revised edition), and all others beginning w1§h gs.are ava11ablg N
from the National Technical Information Service, U. S. Department of Commerce, $ills Building, 5285 Port Royal Road, Springfield, Virginia 22181. Prices il
vary for all paper copy; $3.50 microfiche. Order by accession number shown in parentheses at end of each entry.

112
113
114
116
117
118
118

ESSA Technical Memoranda (WRTM)

Climatological Precipitation Probabilities. Compiled by Lucianne Miller, December 1965. R
Western Region Pre- and Post-FP-3 Program, December 1, 1965, to February 20, 1966. Edward D. Diemer, March 1966. ] 2,
Station Descriptions of Local Effects on Synoptic Weather Patterns. Philip Williams, Jr., April 1966 (revised November 1967,0ctober 1969). (PB-17800)
Interpreting the RAREP. Herbert P. Benner, May 1966 (revised January 1967).

Some Electrical Processes in the Atmosphere. J. Latham, June 1966.

A Digitalized Summary of Radar Echoes within 100 Miles of Sacramento, California. J. A. Youngberg and L. B. Overaas, December 1966.

An Objective Aid for Forecasting the End of East Winds in the Columbia Gorge, July through October. D. John Coparanis, April 1967.

Derivation of Radar Horizons in Mountainous Terrain. Roger G. Pappas, April 1967.

ESSA Technical Memoranda, Weather Bureau Technical Memoranda (WBTM)

Verification of Operational Probability of Precipitation Forecasts, April 1966-March 1967. W. W. Dickey, October 1967, (PB-176240)}

A Study of Winds in the Lake Mead Recreation Area. R. P, Augulis, January 1968. (PB-177830)

Weather Extremes. R. J. Schmidli, April 1968 (revised February 1981}.

Small-Scale Analysis and Prediction. Philip Williams, Jr., May 1968. (PB-178425)

Numerical Weather Prediction and Synoptic Meteorology. Capt. Thomas D. Murphy, U.S.A.F., May 1968. (AD-673365)

Precipitation Detection Probabilities by Salt Lake ARTC Radars. Robert K. Belesky, July 1968. (PB-179084)

Probability Forecasting--A Problem Analysis with Reference to the Portland Fire Weather District. Hareld S. Ayer, July 1968. (PB-179289)

Joint ESSA/FAA ARTC Radar Weather Surveiliance Program. Herbert P. Benner and DeVon B. Smith, December 1968 (revised June 1970). AD-681857)
Temperature Trends in Sacramento--Another Heat Island. Anthony D. Lentini, February 1969. (PB-183055)

Disposal of Logging Residues without Damage to Air Quality. Owen P. Cramer, March 1969. (PB-183057)

Upper-Air Lows over Northwestern United States. A. L. Jacobson, April 1969. (PB-184296)

The Man-Machine Mix in Applied Weather Forecasting in the 1970's. L. W. Snellman, August 1969. (PB-185068) *

Analysis of the Southern California Santa-Ana of January 15-17, 1966. Barry B. Aronovitch, August 1969. (PB-185670)

Forecasting Maximum Temperatures at Helena, Montana. David E. Olsen, October 1969. (PB-185762)

Estimated Return Periods for Short-Duration Precipitation in Arizona. Paul C. Kangieser, October 1969. (PB-187763)

Applications of the Net Radiometer to Short-Range Fog and Stratus Forecasting at Eugene, Oregon. L. Yee and E. Bates, December 1969. {PB-190476)
Statistical Analysis as a Flood Routing Tool. Robert J. C. Burnash, December 1969. (PB-188744)

Tsunami. Richard R. Augulis, February 1970. (PB-190157)

Predicting Precipitation Type. Robert J. C. Burnash and Floyd E. Hug, March 1970. (PB-190962)

Statistical Report on Aeroallergens (Pollens and Molds) Fort Huachuca, Arizona, 1969. Wayne S. Johnson, April 1970. (PB-191743)

Western Region Sea State and Surf Forecaster's Manual. Gordon C. Shields and Gerald B. Burdwell, July 1970. (PB-193102)

Sacramento Weather Radar Ciimatology. R. G. Pappas and C. M. Veliquette, July 1970. (PB-193347)

A Refinement of the Vorticity Field to Delineate Areas of Significant Precipitation. Barry B. Aronovitch, August 1970. e
Application of the SSARR Model to a Basin without Discharge Record. Vail Schermerhorn and Donal W. Kuehl, August 1970. (PB-194394)

Areal Coverage of Precipitation in Northwestern Utah. Philip Williams, Jr., and Werner J. Heck, September 1970. (PB-194389)

Preliminary Report on Agricultural Field Burning vs. Atmospheric Visibility in the Willamette Valley of Oregon. Earl M, Bates and David 0. Chilcote,
September 1970. (PB-194710)

Air Pollution by Jet Aircraft at Seattle-Tacoma Airport. Wallace R. Donaldson, October 1370, (COM-71-00017)

Application of PE Model Forecast Parameters to Local-Area Forecasting. Leonard W. Snellman, October 1970. (COM-71-00016)

NOAA Technical Memoranda (NWS WR)

An Aid for Forecasting the Minimum Temperature at Medford, Oregon. Arthur W. Fritz, October 1970. (COM-71-00120)

700-mb Warm Air Advection as a Forecasting Tool for Montana and Northern Idaho. Norris E. Woerner, February 1971. (COM-71-00349)

Wind and Weather Regimes at Great Falls, Montana. Warren B. Price, March 1971.

A Preliminary Report on Correlation of ARTCC Radar Echoes and Precipitation. Wilbur K. Hall, June 1971. (COM-71-00829)

National Weather Service Support to Scaring Activities. E1lis Burton, August 1971. (COM-71-00956)

Western Region Synoptic Analysis-Problems and Methods. Philip Williams, Jr., February 1972, (COM-72-10433)

Thunderstorms and Hail Days Probabilities in Nevada. Clarence M. Sakamoto, April 1972. {COM-72-10554)

A Study of the Low Level Jet Stream of the San Joaquin Valley. Ronald A. Willis and Philip Williams, Jr., May 1972. (COM-72-10707)

Monthly Climatological Charts of the Behavior of Fog and Low Stratus at Los Angeles International Airport. Donald M. Gales, July 1972. (COM-72-11140)
A Study of Radar Echo Distribution in Arizona During July and August. Johr E. Hales, Jr., July 1972. (COM-72-11136)

Forecasting Precipitation at Bakersfield, California, Using Pressure Gradient Vectors. Earl 7. Riddiough, July 1972. (COM-72-11146)

Climate of Stockton, California. Robert C. Nelson, July 1972. {COM-72-10920)

Estimation of Number of Days Above or Below Selected Temperatures. Clarence M. Sakamoto, October 1972. (COM-72-10021)

An Aid for Forecasting Summer Maximum Temperatures at Seattle, Washington. Edgar G. Johnson, November 1972. (COM-73-10150)

Flash Flood Forecasting and Warning Program in the Western Region, Philip Williams, Jr., Chester L. Glenn, and Roland L. Raetz, December 1972,
(revised March 1978). (COM-73-10251)

A Comparison of Manual and Semiautomatic Methods of Digitizing Analog Wind Records. Glenn E. Rasch, March 1973. (COM-73-10669)

Conditional Probabilities for Sequences of Wet Days at Phoenix, Arizona. Paul C. Kangieser, June 1973. (COM-73-11264)

A Refinement of the Use of K-Values in Forecasting Thunderstorms in Washington and Oregon. Robert Y. G. Lee, June 1973, (COM-73-11276)

Objective Forecast Precipitation over the Western Region of the United States. Julia N. Paegle and Larry P. Kierulff, Sept. 1973. (COM-73-11946/3AS)

Arizona "Eddy" Tornadoes. Robert S. Ingram, October 1973. (COM-73-10465) . b
Smoke Management in the Willametfe Valley. Earl M. Bates, May 1974. (COM-74-11277/AS) .
An Operational Evaluation of 500-mb Type Regression Equations. Alexander E. MacDonald, June 1974. (COM-74-11407/AS) P S

Conditional Probability of Visibility Less than One-Half Mile in Radiation Fog at Fresno, California. John D. Thomas, August 1974. (COM-74-11555/AS)
Map Type Precipitation Frobabilities for the Western Region. Glenn E. Rasch and Alexander E. MacDonald, February 1975, (COM-75-10428/AS)

Eastern Pacific Cut-Off Low of April 21-28, 1974. William J. Alder and George R. Miller, January 1976. (PB-250-711/AS) <
Study on a Significant Precipitation Episode in Western United States. Ira S. Brenner, April 1976. (COM-75-10719/AS) -
A Study of Flash Flood Susceptibility--A Basin in Southern Arizona., Gerald Williams, August 1975. (COM-75-11360/AS) I
A Set of Rules for Forecasting Temperatures in .Napa and Sonoma Counties. Wesley L. Tuft, October 1975. (PB-246-902/AS) -

Application of the National Weather Service Flash-Fliood Program in the Western Region. Gerald Williams, January 1976. (PB-253-053/AS)

Nbjective Aids for Forecasting Minimum-Temperatures at Reno, Nevada, During the Summer Months. Christopher D. Hi11, January 1976. (PB-252-866/AS)
Forecasting the Mono VWind. Charles P. Ruscha, Jr., February 1976. (PB-254-650)

Use of MOS Forecast Parameters in Temperature Forecasting. John C. Plankinton, Jr., March 1976. (PB-254-649)

Map Types as Aids in Using MOS PoPs in Western United States. Ira S. Brenner, August 1976. (PB-259-594)

Other Kinds of Wind Shear. Christopher D. Hi11, August 1976, (PB-260-437/AS) . .
Forecasting North Winds in the Upper Sacramento Valley and Adjoining Forests. Christopher E. Fontana, September 1976. (PB-273-677/AS) !
Cool Inflow as a Weakening Influence on Eastern Pacific Tropical Cyclones. William J. Denney, November 1976. (PB-264-655/AS) -

The MAN/MOS Program. Alexander E. MacDonald, February 1977. (PB-265-941/AS)

Winter Season Minimum Temperature Formula for Bakersfield, California, Using Multiple Regression. Michael J. Oard, February 1977. (PB-273-694/AS)

Tropical Cyclone Kathleen. James R. Fors, February 1877. (PB-273-676/AS)

A Study of Wind Gusts on Lake Mead. Bradley Colman, April 1977. (PB-268-847)

The Relative Frequency of Cumulonimbus Clouds at the Nevada Test Site as a Function of K-Value. R. F. Quiring, April 1977. (PB-272-83:)

Moisture Distribution Modification by Upward Vertical Motion. Ira S. Brenner, April 1977. (PB-268-740)

Retative Frequency of Occurrence of Warm Season Echo Activity as a Function of Stability Indices Computed from the Yucca Flat, Nevada, Rawinsonde,

Darryl Randerson, June 1977. (PB-271-290/AS)




\\

o S
o

NOAA Technical Memorandum NWS WR-167
ARAP USER'S GUIDE

Mark Mathewson

National Weather Service Western Region Headquarters
Scientific Services Division

Salt Lake City, Utah

July 1981

UNITED STATES NATIONAL OCEANIC AND NANONaL Weealtiesr
DEPARTMENT OF COMMERCE ATMOSPHERIC ADMINISTRATION Serac e

Malcolm Baidrige, Secretary James F Walsh Acting Agmuisstiig RiCtard b Heliogrer: Dt g




This Technical Memorandum has been
reviewed and is approved for
publication by Scientific Services

Division, Western Region.

S H il

L. W. Snellman, Chief

Scientific Services Division

Western Region Headquarters
- Salt Lake City, Utah

i



; \
S~ :

CONTENTS

Page
List of Figures . . . . . . e e e e e e e e e e e o V=vi
I. Introduction to ARAP
A. Hardware . . . . . . . . o o000 e 0. I-1
B. Software . . . . . . .. . . I-1
C. ARAP Products . . . . . . . . . . . .. ... I-2
II. Hardware Installation
A. Inventory of Hardware . . . . . . . . . . .. I11-1
B. Installation Procedure . . . . . .. . ... I1-1
C. Antenna Controller Calibration . . . . . . . I1-6
IITI. System Start-Up/Shutdown
A. Initial Start-Up from Power-Off Condition . . 1III-1
B. ARAP Start-Up . . . . . . . . . . . . .. .. I1I-1
C. Recovery from a Hard Crash . . . . . . . .. 111-2
D. Recovery from a‘Soft Crash . . . . . . . .. 111-3
E. Recovery from System Hang . . . . . . . « . . III-3
F. ARAP System Shutdown . . . . . . . . . . .. I1I-3
G. Computer Shutdown . . . . . . . . . . . . .. 111-3

Iv. Tailoring ARAP to Specific Sites

A. Tailoring the System Parameters -
RADARGEN.PM . . . . . . .« . . o . « o .. Iv-1

B. Tailoring the System Error Log - RADAR.ER . . 1IV-25
C. Tailoring the Product Status Parameters ; .. IV-26
D. Tailoring the Local AFOS to Accept ARAP
Products . . . . . . . . o . . ..., IV-32
~ E. Ground-Clutter Suppression . . . . . . . .. IV-34
V. How To Use ARAP
A. Access to ARAP from the Local AFQS . . . . . V-1
B. Access to ARAP from Remote AFOS Sites . . . . V-2

C. Access to ARAP from the Video Terminal . . . V-2 -



CONTENTS (Continued)
D. Access to ARAP from a Silent 700 User
S (Alphanumeric Terminals) . . . . . . . . .
| System Integrity . . . . . . . . . . . . ..
Archiving . . . . . . . . . .. ..
Available Products . . . . . . . . . . . ..
Ground-Clutter Suppression . . . . . . . . .
Operation of the Antenna Controller
Alarm/Alert Subsystem . . . . . . . . . ..

Impact on the Normal Operation of the
WSR-74C . . . . .« . . o .o oo e e

N G = T O Mom

VI. Commands

A. Command Structure . . . . . . . . .. ...
B. Command Summary . . . . . « « « « v o « . .
C. Alarm/Alert Commands . . . . . . . . . . . .
D. Communication Commands . . . . . . . . . . .
E. Product Status Commands . . . . . . ..
F. Product Access Commands . . . . . . . .
“ G. Archive Commands . . . . . . . . . . . ...
/ > H. Message Composition . . . . . . . . . . ..
- I. Terminal Command Mode . . . . . . . . . ..
J. Product Threshold Commands . . . . . . .
K. Observation Commands . . . . . . . . . . ..
L. System Operations Commands . . . . . . . . .
M. System Log Commands . . . . . . . . . . ..
N. Help Commands . . . . . . . « « .« . . .« ..
Ao /'}

iv

V-13
V-15
V-16



N

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure
Figure
Figure
Figure
Figure

s e e e e T e
00 ~N OO0 O B ow NN
. . . P . . .

I1.
I1.
I1.
I1.
II.
I1.
Iv.
IV.
IV.
IV.
Iv.
Iv.
IV.

Iv.
Iv.

< e = S <

< = = = <

S » TR ~ S 'S B A B SR

W 00 ~N O

Y O B W N

— WO 00 N OO OO BwWw N e
P

FIGURES

ARAP System Installed Next to WSR-74C . . . . . .
Example of ARAPAFQOS Graphic . . . . . . . . . . .
State-County-Cities Map Background . . . . . . .
FAA Airways Map Background . . . . . . . . . ..
Range Marks Map Background . . . . . . . . . ..
MDR Grid Map Background . . . . . . . . . . . ..
Example of ARAP Full-Grid Alphanumeric Product

Example of ARAP Partial-Grid Alphanumeric
Product . . . . . . . . . .. .. .. .

NOVA 4/X Computer Chassis . . . . . . . . . . . .
ARAP System Mounted in Rack . . . . . . . . . ..
WSR-74C Console Layout . . . . . . .« .+ « « .« .
WSR-74C Transmitter Console . . . . . . . . . . .
WSR-74C Servo Console . . . . . . « o o o o . ..

WSR-74C Antenna Pedestal Elevation Section with
Cover Removed . . . . . . « v v v v v v v v ..

Sample ARAPGEN Dialogue . . . . . e e e e e e e
Typical RADARGEN.PM Format . . . . . . . . . ..
ALPHA.FL Alphanumeric Grid . . . . . . . . . ..
FPRINT of Alphanumeric Grid . . . . . . . . . . .
Sample Bit Map in RADAR.ER . . . . . . . . ...
ARAP Error Codes . . . . . . . . « .« .+ o o ..
Recommended: Product Parameters . . . . . . . . .
Example of Changing AFOS PIL Headers . . . . . .
AFQS Asynchronous Directory for ARAP . . . . . .
Recommended AFOS PIL Characteristics . . . . . .
AFOS Echo Intensity Map . . . .
AFOS Areal Coverage Calculations . . . . . . ..

Alphanumeric Areal Coverage Calculations
AFOS 1-Hour Precipitation Accumulation Map

AFOS Long-Term Precipitation Accumulation
Map .« . o o e s e e e e e e e s e

‘Echo Movements Product . . . . . . . . . . . ..

AFOS Echo Heights Map . . . . . . . . . . . . ..
AFOS VIL Map .« . « . . . . . e e
Alarm/Alert Warning Product . . . . . . . . . ..
Antenna Controller Panel . . . . . . . . .. ..



FIGURES (Continued)

Figure
Figure
Figure
Figure
Figure
Figure
Figure
.Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
7 Figure

,\\\‘//,

VI.1.
VI.Z2.

VI.
VI.
VI.

3a.
3c.
3b.

Vi.4.
VI.5.
VI.6.

VI.7.
VI.8.
VI.9.

VI.
VI.
VI.
VI.
VI.

10.

11a.
11b.
llc.

12.

- SYSLOG:ALM 200 Display

Alarm System Status Display . . . . . . . . . . .
Communication System Status Display . ... . . . .
PIL: Status Display . . . . . . . . . . « . . ..
PIL:XXX Status Display . . . . . . . . . . . ..
PIL:ALL Status Display . . . . . . . . . . . ..
Archive Status Display . . . . . . . .. .

ARC:LIST Display . . . . . . . . . . .. e e e

Sample Message Composition Dialogue with Final
Product (User-Entered Text is Underlined) . . .

Threshold Status Display
Observational Status Display . . . . . . . . ..

.........

Task Status Display . . . . . . . « « . . . ..
Channel Status Display . . . . . . . . . Coe e
SYSLOG: Display . . = « v v v v v v v e v e e u
SYSLOG:3 Display .+ « « v v v v v v v v e e e

Error Code Table Status Display . . . . . . . ..

vi



ARAP USER'S GUIDE

. Mark Mathewson
National Weather Service Western Region
Salt Lake City, Utah

I. INTRODUCTION TO ARAP

ARAP (AFQOS Radar Processor) is designed to provide both local and remote
users with high resolution, timely radar data that are normally not available
by any other means.

A. Hardware

The ARAP computer system is a Data General NOVA 4/X computer with 64KW
memory, a floppy disk drive (315KW capacity), and a Winchester disk
(12.5MB capacity) see Figure I.1. It contains a communications inter-
face (ULM-Universal Line Multiplexer) capable of full-duplex asynchro-
nous communications for four T1ines. A video terminal is used for the
console device. The only specialized hardware is a radar interface
board and the antenna controller interface.

B. Software

The operating system is Data General Mapped RDOS model 3556 and runs
off the Winchester disk. The ARAP program is a multi-tasking, over-
layed program written in both FORTRAN {(40%) and ASSEMBLER (60%)
languages.

The program is divided into four subsystems: communications
observational, product creation, and system maintenance.

The communication system can handle five bi-directional communication
lines at speeds up to 9600 baud. It accepts commands from the lines,
processes the commands, and sends the responses back to the user.

- The command structure has been designed to allow flexibility and ease
of operation since the commands are similar in structure to AFOS
commands. The communication system is also capable of archiving pro-
ducts either on floppy or the Winchester disk.

The observational subsystem takes the observation at the operator
selectable time interval, performs ground-clutter suppression, and
converts. the polar data files to XY rectangular data files. The
data are taken with 1-degree azimuthal resolution and 1l-kilometer
range resolution. The XY rectangular grid box is usually four
kilometers by four kilometers in size.

The product creation subsystem uses the XY rectangular data files
to calculate echo movements, areal coverage versus time, precipita-
tion accumulations, and echo tops and viis. Product creation tasks
use these calculations to generate the products.

The system maintenance subsystem monitors the system performance,
keeps a system log, and updates parameter disk files.

I-1



C. ARAP Products

ARAP generates three types of products:

1)
2)
3)

AFQS graphics.
Silent 700 full-grid alphanumeric (reduced resolution).

Silent 700 partial-grid alphanumeric (full resolution).

The information presented on these three types are:

1)
2)
3)
4)
5)
6)

Echo intensities.

Plot of areal coverage versus time.
Echo movements.

Precipitation accumulations.

Echo tops.

Echo VIL values.

In addition, an alarm/alert message can be generated if parameter
thresholds are exceeded.

The AFQS graphics consist of a series of alphanumeric digits which
represent the intensity of the parameter being displayed (Figure

1.2).

A title block (bottom center) describes the map type. An

information block (upper left) depicts the station ID, date/time,
and a Tegend used to equate the digits to the parameter value.

Four map backgrounds are available for display with the AFOS graphics:

1)

State-County-Cities: Detailed map background containing
solid state boundaries, dashed county boundaries, and
Tabeled cities or other points. As the graphic is
zoomed, additional detail is displayed (Figure I.3).

FAA airways: Detailed map background showing VORs, inter-
sections, airways, and airports (Figure I.4). The follow-
ing appear as the graphic is zoomed:

VORs denoted as 7AY) with three-
Tetter designators and airways
shown as solid line (Figure I.4a).

1:1 or higher

4:1 or higher Intersections denoted asf(A, and

Tabeled (Figure I.4b).

9:1 or higher

Victor airways labeled (Figure I.4c).

16:1 or higher Airports denoted as O with three-

Tetter designator (Figure 1.4d).



S

3) Range Marks: Map background showing range marks
at 50-km interval (Figure I1.5).

4) MDR Grid: Map background depicting the manually digitized-
radar code grid (Figure I1.6).

In addition, the map backgrounds may be overlayed for any combination.

The other two types of products are the Silent 700 alphanumeric products.
These are primarily made for users who do not have access to AF0S. The

Silent 700 full-grid alphanumeric product does not contain any map back-

grounds, but it does contain an east-west and north-south scale centered
on the radar site (Figure I1.7). Plastic transparent overlays are avail-
able. The data are in somewhat reduced resolution since the alphanumeric
grid is smaller than the XY AFOS grid. The data are depicted as alphanu-
meric characters. A legend is provided to equate the digits to the para-

‘meter value. The Silent 700 partial grid alphanumeric product is similar

to the full-grid alpahnumeric product (Figure 1.8). It provides the same
grid resolution as the XY AFOS products with the result that only a por-

tion of the grid can be displayed. The center coordinates of the partial
grid can be selected with a command before the observations are taken or

a special product request can be made after the observation.



- ?é

raRereany ¥¥?

\ manan_camnals

Figure I.1.

ARAP System Installed next to WSR-74C.



BCE

-,

[

SGU

GEN

e

\

O R Lk R T

271645

LAS
in‘hr

7!

te/Timéﬁ
tion:
’

P38

TEMP IUTE

SOO-NI

e e ae e e ue
N2-NOISEING

CARP

ALAMO

BiH

.%b____-_

--,---;ji---------_------

e e L e e T e — . —-—-——— .- o ————

BEATTY

lllllllllll

B S Y itk daliaii i

1
¢
L v

AL7 .

SEARSHL IGH

llllllll

K INGMAN

PR Rkl R4

llllllll

DAG

PRC

BAGDAD

P el b L e

-, o

P L Y

FJ

SBD

ECERwmENTENSITY .

R

P Rt d R VRN AP P

Example of ARAP AFOS Graphic.

FIGURE I.2.



TEMPIUTE p3g .
1
H
Bin : ALAMO '
' H
: . :
kN ' CARP SGU !
K /
Y BEATTY -- :
- H
~‘. 2
% DR H
, J
L, H
R >
5 -
3 e
; -~
0 K GEN
I - 2 S e e amaans {
H H
1¥K; H
H '
' [
H X !
H SEARSHL 1GH [
H
H H
H kiNGMAN  §
i ]
:
H
} DAG H
1 H
1 T H—- PRC
¢ { BAGDAD .
! H
! H
' '
' -
Mis S Seeecanld i
L & oftpnan SBD BIPALMS _ y-neeemeesnennany H
PART A) 1:1
MOAPA
- ) LOGANDALE
1D . SPR.
OVTN.BCH
ECHO BAY

TECOPA

PART ) 9:1

FIGURE 1.3,

/"?z\

]
}

MTN PASS

LAS

STATE-COUNTY-CITIES MAP BACKGROUND.

NELSON

SEARCHLIGH

wiLLow BcH

DOLAN SPR

TNWD COVE

sGu
L —
BEATTY  feeeee
ESQUITE
LATHUELLS . ]
IND.SPR.
OVTN.BCH
GUTH COVE
BAR
........... witlow BCH
DOLAN SPR
MIN PASS TNIWD COVE
PART B) 4:1 ik
IND.SPR. )
OVERTON
OVTN.
ECHO BAY
CHARS . PIC, .
NLAS
' LAS BAY
LAS
BLP\HARBOR
PAHRUMP
HER

BLD .
wiLLow BcH

JEAN

PART D) 16:1

NELSON



B} VORs, AIRWAYS, INTERSECTIONS.
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C) VORs, LABELED ATRWAYS, INTERSECTIONS. D) VORs, LABELED AIRWAYS, INTERSECTIONS, AND AIRPORTS.

INDS

FIGURE 1.4, FAA AIRWAYS MAP BACKGROUND.



FIGURE 1.5. RANGE MARKS MAP BACKGROUND,
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I1. HARDWARE INSTALLATION

A. Inventory of Hardware

The complete ARAP system is comprised of the following modules:

1) Data General Nova 4/X computer chassis with the fo1]ow1ng
interface boards (Figure II.1). ,

4/X CPU - Slot 1
64KW Memory -  Slot 2
Radar Interface - Slot 3
6099 Disk Interface - Slot 4
ULM Interface - Slot 5
6031 Floppy Disk Interface - Slot 6

2) Data General 6031 Single diskette subsystem including paddle-
board connector and interface cable.

3) Data General 6099 12.5MB nonremovable disk subsystem including
paddieboard connector and interface cable.

ARAP Antenna Contro11ér Module.

4)
5) Radar Simulator Module with interface cable.
6) Thirty-two diskettes (dua]-sided). 

7) ARAP-WSR-74C interface cable.

8) Antenna controller - WSR-74C interface cable.

9) Video terminal with interface cable.

10) ARAP-AFQS interface cable.

11) Optional mounting rack.

12) Optional Silent 700 terminal with interface cable.

13) Optional modemphone with interface cable.

B. Installation Procedure

1) Mount the equipment in the rack in the following order (Figure I11.2).
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Figure II.1. Nova 4/X Computer Chassis.
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Figure I1.2. ARAP System Mounted in Rack.



10)

11)

12)

Radar Simulator

Antenna Controller

4/X Computer

6031 Floppy Disk

6099 Winchester Disk

Place the video terminal on top of rack or in another
convenient location.

Connect the video terminal dinterface cable to the
connector on the back of the 4/X chassis.

Connect the 6031 floppy disk interface cable to
paddleboard connector P2 on the back of the 4/X
chassis (red/blk on top).

Connect the 6099 Winchester disk interface cable to
paddleboard connector Pl on the back of the 4/X chassis
(concentration of wires on top).

Connect one end of the ARAP-AFQOS interface cable to ULM
paddleboard connector P6 (Port @) on the back of the
4/X chassis.

Connect the other end of the ARAP-AFQOS interface cable
to the ALM on AFOS. Attach to an unused port.

Connect the optional Silent 700 terminal interface cable
to ULM paddleboard connector P6 (Port 1) on the back of
the 4/X chassis.

Connect the optional modemphone cable to ULM paddleboard
connector P6 (Port 2) on the back of the 4/X chassis.

Connect the ARAP-WSR-74C interface cable to the following
points (Figure II.3).

a) 1J2 on WSR-74C radar.

b) Trigger out on WSR-74C radar.

¢) Paddleboard connector P7 on back of 4/X
chassis.

d) ARAP antenna controller.

Attach the antenna controller-WSR-74C interface cable to the
antenna controller.

Attach the other end of the antenna controller interface
cable to the WSR-74C:
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13)

14)

15)

a) Red wire to 1TB4-8 (terminal
strips on bottom of radar
console).

b) Green wire to 1TB4-9.
c) White wire to 1TB4-10.

d) Disconnect wire from 1A3A9-22
and splice a 3-ft. piece of
wire to it.

e) Connect this wire to the unused
terminal strip 1TB5-14.

f) Orange wire to 1TB5-14.

g) Brown wire to unused terminal
strip 1TB5-15.

h) Three-ft. wire from 1TB5-15 to
1A3A9-22.

i) Black wire to unused terminal
strip 1TB5-16.

j) Three-ft. wire from 1TB5-16 to
1A3TB1-6, 7, 8, or 9.

Finish the modification of the radar:
a) Jumper between 1TB4-6 and 1TB5-1.
b) Jumper between 1TB4-7 and 1TB5-2.

Connect the antenna simulator interface cable to the spare
paddleboard connector P8 on the back of the 4/X chassis.

Ensure all power switches are off and then connect the power
cord to an AC outlet capable of supplying 115VAC at 15 amps.

C. Antenna Controller Calibration

Before the antenna controller and ARAP can be used operationally, the antenna
controller must be calibrated. Perform the following steps:

1)

2)

Bring up the Nova 4/X system (RDOS) by following the
instructions in "III A. Initial Start-up from Power Off
Condition".

Boot up the diagnostic program "RDRTST" by following the
instructions in "VII B. Diagnostic Program".

Invoke mode Four (antenna controller select) on the video
terminal.
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4)  Turn off the radar transmitter power (on the T/R
cabinet) to prevent radiation hazards (Figure II.4).

5) Move the antenna elevation to 45.0 degrees.

6) Turn the azimuth drive and elevation drive switches
(on the radar servo cabinet) to the disable position
(Figure II.5). ‘

7) Enter the radar antenna dome. Remove the cover plate
on the pedestal for elevation auxiliary synchro 3B6
(Figure 11.6). Loosen the three mounting screws so
that the synchro can be adjusted. Ensure that the
gear mounted on the synchro shaft meshes with the
elevation gear train.

8) Press the "ON" button and "RELEASE" button on the
ARAP antenna controller chassis.

9) Enter @ for the antenna control value. The control
Tight on the antenna controller chassis should light.

10)  Adjust the elevation 3B6 synchro until the error
signal meter (on the servo cabinet) is nulled (Figure
I1I1.5). (One person should be in the radar dome and
one person next to the servo cabinet.)

11) Stand clear of the antenna while the elevation drive -
switch is turned to the on position as the antenna
may slew several degrees.

12) Enter the radar dome and move the synchro until the
elevation is 45.0°. It may help to have someone at
the radar console watching the digital elevation
indicator.

13) Tighten the mounting screws on the synchro and
replace the cover plate.

14)  Type the series of numbers from 2000 to 32000 by 2000
increments on the video terminal. The antenna should
slew downward by approximately 3 degrees for each incre-
ment. The elevation should be near zero degrees when
the value "32000" is entered.

15) Exit the program by typing "-1".

16)  If desired, a slow automatic slew sweep from 45 to O
degrees can be activated by activating test mode 3.

17) Restore the radar to operating condition by enabling
the azimuth drive and turning on the transmitter power.

18) Power off the ARAP system by turning off the power
switches.
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ITI. SYSTEM START-UP/SHUTDOWN

A. Initial Start-Up from Power-0ff Condition

Perform the following steps to bring RDOS up:
1) Turn on the video terminal power switch.

2) Turn on the floppy disk drive power switch.

3) Turn on the Winchester disk drive power switch.

4) Turn on the Nova 4/X computer power.

5) Type "100033L" on the video terminal or press the "PR LOAD“
switch on the Nova 4/X chassis.

6) Press the return key in response to the “FILENAME?" prompt.

7)' Fi11l in the Zulu time and date -in response to the prompts.

8) The "R" prompf indicates that RDOS is up and running.

9) Turn the "LOCK" switch on the Nova 4/X computer to the lock

position.

10) Execute the start macro by typing "START" followed by the .
return key.

B. ARAP Start-Up

The ARAP system can be started by typing ARAP followed by the return key.
In addition, press the release switch and power-on switch on the antenna
controller module.

Optionally, the following glohal switches may be used singly or in combination:

/F Full initialization. The product files, work files, and
accumulation files are purged. This switch should always
be used when ARAP has been down for several hours.

- /C Initialize floppy archive. A1l files on the floppy
archive deyice are purged. This switch should be
used when inserting a new floppy for archiving before
ARAP 1is brought up.

/G Perform ground mapping. The ground-clutter suppression
techniques uses data files that contain ground-clutter
patterns. Periodic use of this switch is required when
echoes begin to appear on a day without precipitation
echoes.

By using combinations of /N and /B global switches with
the /G switch, the three different types of ground-

clutter suppression will be initialized:
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/G - Subtraction mode

/G/N - No suppression mode
/G/B - Blanking mode

When the ARAP system is brought up and ground-clutter
mapping is desired, the number of passes to map must
be given to the program as in the following example:

ARAP/G 3@/P - Perform ground-clutter mapping
subtraction mode with 3P passes.

Each pass takes approximately six minutes. The greater
the number of passes, the better the ground-clutter
rejection will work since the data sample will be
larger. It is recommended that about half of the
passes be taken counterclockwise and the other half
clockwise. The rotation direction of the antenna may
be changed any time the antenna control Tlight is off

(2 minutes out of every 6 minutes).

Recovery from a Hard Crash

Certain serious error conditions can either halt the entire system in a
crash or cause the system to suspend processing and display an exceptional
status message. The CPU is halted when the run Tight on the 4/X is off.
In exceptional status, the system will output the contents of the accumu-
lators and an error code on the console, for example:
1000015 177777 000016 042111 100004

These numbers should be recorded in the system log.
To reboot the system:

- 1) Turn off the "LOCK" switch on the 4/X chassis.

2) Press "RESET" on the 4/X chassis.

3) Type "100033L" on the video terminal or press the "LOAD" switch
on the 4/X chassis.

4) Press the return key in response to the "FILENAME?" prompt.

5) Fi11 in the Zulu time and date in response to the prompts.

6) The "R" prompt indicates that RDOS is up and running.

7) Turn the "LOCK" switch to the lock position.

8) Execute the start macro by typing START followed by the return key.
9) To bring up ARAP, follow the instructions in part B of this chapter.
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Recovery from a Soft Crash

Certain serious error conditions can cause ARAP to abnormally terminate.
The console usually displays a message in this format:

TRAP = 011236 112777 177777 000326 142037
The numbers should be recorded in the system log. RDOS should still be
running. Verify this by pressing the return key, you should get an "R"
prompt. If you don't, follow the instructions in the previous section
"Recovery from a Hard Crash".

To brﬁng ARAP up after a soft crash, see Section B, "ARAP Start-Up".

Recovery from System Hang

The ARAP software contains a hang prevention module which monitors the
system's performance. If the alarm beeper sounds and it is not due to a
system error, the software has hung. Record the hang event in the system
Tog. Type a CTRL A on the terminal. If an "R" prompt does not appear in
one minute, follow the reboot system instructions in part A of this chapter
to bring RDOS up, and part B of this chapter to bring ARAP up. If the con-
sole did respond with an "R" prompt, follow the procedure in part B of this
chapter to bring ARAP up.

ARAP System Shutdown

1) Output a message to all users {MESS:) indicating the ARAP is
going down.

2) Wait about two minutes to be sure the message has been transmitted.

3) Type SYS:STOP on the console, an "R" prompt should appear in less
than fifteen seconds. '

4) Log the reason for taking the system down in the system Tog.

5) Push the "OFF" switch on the antenna controller module.

Computer Shutdown

1) Perform the steps in part F of this chapter.

2) Type RELEASE DP@ on the video terminal.

3) The CPU has stopped when an exclamation point is printed.
4) Turn off all power switches. |

5) Turn off the "LOCK" switch on the Nova 4/X chassis.
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IV. TAILORING ARAP TO SPECIFIC SITES
The ARAP system must be tailored to each individual site in order for it to func-
tion correctly. The following steps to be taken are:

1) Initialization of system parameters.

~No

)
) Initialization of system error log.
)

3) Initialization of product status parameters.

4) Initialization of the AFOS site connected asynchronously to
ARAP.

5) Ground-clutter mapping.

When ARAP 1is first installed at a site, the program ARAPGEN should be run. It
initializes the system parameters, error log, and product parameters by an inter-
active question-answer interrogation. Sample dialogue is shown in Figure IV.1.
Sections B, C. and D of this chapter may be skipped if ARAPGEN is executed,
although the information may be useful in answering some of the ARAPGEN questions.

If some of the parameters need to be modified at a Tater date, the octal editor
should be used. Some of the parameters can also be changed with ARAP commands.

A. Tailoring the System Parameters - RADARGEN.PM

The disk file RADARGEN.PM contains various system parameters
that describe the operating characteristics of the ARAP system.
The octal editor is used to make individual changes to this
file. Some entries can also be changed by ARAP commands. A1l
of the entries can be changed by executing the ARAPGEN program.

An FPRINT of a typical RADARGEN.PM file is provided in Figure IV.Z.
The format of each entry in RADARGEN.PM follows:

The defined bits are referenced in the following order.

15114} 13})p12] 111} 10 9 8 7 6 5 4 3 2 11 9

OFFSET PARAMETER EXAMPLE

¢-1 ASCIT Station Identification "LASH
The ASCII'station identifier is entered on all graphic
and alphanumeric products to identify the radar site.
The entry is three characters long.

2 Reserved

3 Reserved
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RARAPGEN
ARAP SYSTEM GENERATION FROGRAM - Y1.02
IMIT RARDARGEN.PM FILE [0=NOs1=%YEE1T 1

S LETTER ASCII ETATION IDENT: EIL

TOPE MOIZE THRESHOLD: &

STATION LATITULE [DDsMMI: 4542

STATION LONGITULDE C[DDsMMI: 102322

ECHO INTENZITY ALARM THRESHOLD [X.XX1: 0.&0

ECHO INTENSITY ALARM AREARL COVERRSE [SG.KMI: 100
1-HR. PRECIP. RCCUM. ALARM THRESHOLD [M¥.X¥1: 0.50
1-HR. PRECIP. RCCUM. ARERL COYERY [EG.KMI: 100
A-HR. FRECIP. ARCCUM. ALARM THRESHOLD [X.xx1: &.00
¥-HR. PRECIP. ARCCUM. AREARL COYERRGE [EG.KM.I: 1
ECHO HEIGHTE ALARM THREZHOLD [KM.]: 12

ECHO HEIGHTS ALARM AREARL COYERAGE [EQ.KMI: 40
VIL ALARM THRESHOLD [K&.-M21: =0

YIL ALARM ARRERL COVERAGE [SG.kKM.J1: 1

GRID RETOLUTION [KM.17 4

GRID SIZET 125 v

MAXIMUM RANGE WILL EE: 250 kM.

IZ THI:Z RCCEPTRELE L[O=MNO»1=YES1T1

ALPHANUMERIC GRID x WIDTH: &0

ALFHANUMERIC GRID Y WIDTH: 38

FARTIAL GRID CENTER COORDINATEE [XKMs¥KMI: 0Os0

ECHO INTENZITY MAP THREIHOLD 1 [X.kx1: 0,01
ECHO INTENEITY MAP THREESHOLD 2 [X.xxkl: 0.10
ECHO IMTENEITY MAP THREEIHOLD 3 [M.Xx1l: 0.50
ECHO INTEMEITY MAP THRESHOLLD 4 [x.xx1s 1.00
ECHO IMTENSITY MAP THREEHOLD S [X.xx1: 2.00
ECHO INTENSITY MAP THREEHOLD & [X.xxl: 3.00
FRECIPITATION MAP THREZHOLD 1 [XK.xxl: 0,01
FRECIPITRTION MAP THREZHOLD 2 [K.xK1s 0.10
FRECIFPITATION MARP THRESHOLD 2 [K.xx1: 0.20
FRECIFITARTION MRP THRESHOLD 4 [X.xx1: 0.40
FREECIPITATION MAP THRESHOLD & [x.xkxl: 0020
PRECIPITATION MAP THRESHOLD & [X.Xxl: 1.30
FRECIPITATION MAF THREZHOLD ¥ [K.xxl: 2.50
FRECIPITATION MAP THRETHOLD & [x.XX1l: 4.30
FRECIPITATION MAP THRESHOLL 9 [X.xXxl® S.00
ECHO TOPE MAP THREEZHOLD 1 [kKM.1: 1
ECHO TOFE MARP THRESHOLD & [KM.1: &
ECHO TOFS MAP THRESHOLD = [KM.1: &
ECHO TOFPS MAP THRESHOLD 4 [KM.J1: 10
ECHO TOFE MAP THRESHOLD & [kM.1: 12
ECHO TOFS MAP THREZHOLD & [kKM.J: 14
ECHO TOFE MAP THRESHOLD 7 [KM.1: 1&
ECHO TOFE MAP THREEHOLD & [kKM.I: 18

9 [KM.I: 20

ECHO TOPS MAP THREESHOLD

Figure IV.1. Sample ARAPGEN Dialogue.
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MAF
MAP
MAP
MAP
MAP
MAF
MAP

VIL
YIL
VIL
VIL
YIL
WIL
YIL
VIL MAP
YIL MAP
MUMEER OF

THRESHOLD
THRESHOLD
THRESHOLD
THREESHOLD
THRESHOLD
THRESHOLLD
THRESHOLD
THREEHOLD
THEESHOLD

el e BN o U 0 O N U I 4 s

HOURE FUR

[KG-M2]:
KG-Mcl:
[KG-M2]::
kG M2 :

[KG»M2]:
[KG-M2]1 3
ke M21:
»HR [2-24]:
PRODUCT FURGE PRARAMETER IN HOURS:
OESERYRTION INTERVAL [S5-60MIN.I:
TOPS OBIERVYATION INTERVARL [1S5-60MIN.J: 20

Figure IV.1. Sample ARAPGEN Dialogue (continued)

1

10
15
2o

P

0

35

40

45

=4
S

1

ALARM ALERT SYSTEM EMRELELO=MNOs1=YES]: 1
AUTO-ALM THRESHOLD INCRE X%
ALLOWRBLE ELEYARTION ERROR

ENTER

AREAL COYERAGES PLOT? 1
MOVEMENT CALCULATIONS? O
FRECIPITRTION RCCUMULATION CRLCULATIONET

OEBZERY.
AUTOMRTIC
AUTOMATIC
AUTOMARTIC
AUTOMATIC
AUTOMATIC
RUTOMRTIC
ARUTOMARTIC

FRIVILEGED ARLCCEEE CODE:

[THRES: AREAL]
EX. X

DEGI: 0.2

START RUDIBLE RLERT ESUBYITEMT 1

SYSTEM LOG TRANSFERT 1
RLARM THRESHOLD INCRERSE? 1
RLARM RRERL COYERAGE INCRERSET 1

PURGING OF OLD

PRODUCTST 1

Os 100

0 FOR NO-1 FOR YES -'QUB°Y°TEH ENRELE

1

MESERGE GENERATION WHEN OEBES:STOPY 1

CHANGE FROM PRIV.

TO NOMN-PRIV.

CHANGE TO SYSLOG:UP CON? 1

6170

EYETEM TEET YALUE [0=NORM» 1=TEETI: @

ALLOWREBLE RADAR STARATUZ
" I.F. ATTN. ON? 0
I.F. ATTH. OFF7? 1
RAMGE IMTERYARL 1 KM.7¥ 1
RANGE INTERVAL kKM.7 O
TIME EAMPLE 217 1
TIME SAMPLE 157 1
ANT. CONTROLLER ONY 1
ANT. COMTROLLER OFFY O
e
&
.
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1



IV.1. Sample ARAPGEN Dialogue (continued)

ASYNC LINE ASSIGNMENT MAME 1: AFOZ

AZYNC DEVICE ASSIGNMENT NRME 1: QTY:0
ENTER COMMUMICATIONM LIME STATUS FOR LINE 1
LINE UP WHEN RRAP INITIRLIZEST 1

COMMAND CRFREILITYT 1

GRAPHICE CAPARBILITYT 1

COMMAND RESPONSET O

SFPOOLINGY 1

ENTER REYMC CHARR DEVICE MASK FOR LIME 1
CONZOLE INTERRUPTE [0=NOs1=YEE1T 0

TAE EXPANEION [O=YES»1=HO1T7 O

LINE TYFE C[O=LOCARL»1=MODEMIT 0

RUEOUT CHARRARCTER L[0O=LINDERLINEs1=BRCKZFACEIT O
INPUT ECHOING [0=YES»1=NOI7 1

CARRIAGE RETURN ECHO [O0=YES»1=NOIT O

MULLE RFTER FORM FEED [O0=MO»1=YESI¥ 0
RUEOUT AFTER THE [O0=NOs1=YESIT O

FPARITY CHECK L[0=NO»1=YEE1Y {

LIME FEEDE AFTER CARR. RET. L[O0=YEES:1=MO17Y* 0
LOWER CAREE TRANSLATE [O0=YES»1=NO1T O

g0 COLUMN DEWICE [O0=YES»1=NO1T O

IPOOLING [O=YEZ IF PERMITTED:1=NO17 O

®
®

ENTER ULM LINE CHRRACTERISTIC FOrR BTY:2
LOOPRRCKMODE [O=0FF» 1=0M17 @

FRRITY C[O=NOME»s1= Oonss=EVENIT U -
COLE LEYEL [0=5SkW¥LlL» 1-:LVLsc—rLbLsu—9LVLJ

STOF EBITE [i= ITTDPsd—ETTDF]’ z e
EAUD RPATE [1=1%5200>g =Sy 3=7FS»4=134 .5 S=cllr &=
t—unuu~u=4wun,1n-1tnu,11 =1200s 12=2400 13=301»

4 1

[N 4

L
S

S0
L3 §d

0 =1101%2

# VERT. LEYELS FOR TOP SCANS [3-81: ©

ELEYATION FOR LEVER 1 [K.xJI: 0.3
ELEYATION FOR LEVEL 2 [X.x1: 1.0
ELEVATION FOR LEVEL 3 [X.x1: 1.7
ELEVATION FOR LEVEL 4 [X.X1: E.7
ELEVATION FOR LEYEL S [X.X1: 5.0
ELEYATION FOR LEVEL & [X.x1: E.U
ELEVYATION FOR LEVEL 7 [X.x1: 11.0
ELEYATION FOR LEVEL & [X.XI: 153.0

*

®

L
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IvV.1.

Sample ARAPGEN Dialogue (continued)

INIT RADAR.ER FILE [0=NOs1=YES17? 1

ERROR
EQQGO:
ENOD1:
EQDZ:
EQN3:
[SAIEH
EQQS:
EQOD&:

CODES TO BE LOGGED ENTRY.

ILLEGAL CHRANNEL NUMEER
ILLEGAL FILENARME

ILLEGRL SYETEM COMMAND
ILLEGAL DEYICE COMMAND
NOT A RAND-/CONTIG FILE

END OF-FILE

- [0=NONE»s 1=L0Gs2=ALERTI?

[0=NONEs 1=L0O6Gs 2=ALERT1 Y
[0=NONE>» 1=L0OGs 2=ALERTI?

- [0=NONEs 1=L0G»2=ALERTI Y

[O0=NONE»s 1=L0Gs 2=ALERT17?
[O=NONEs 1=L0OGy 2=RLERT] ¥
[0=NONE» 1=L06Gs 2=HLERT1 Y

INITIALIZE PPUDULT INFORMATION

PRODUCT + EIN A

AFOS CCCHNNNMNXT BILRDREIM :
. TRANSMISSION PRIORITY EG-“J’ K I

HOURLY CREATION TYFPE L[8=NO.1=YESI? 8 - .

' TOF SCANS CREATION TYPE LB=NO.1=YESIT & >
NORMAL . SCANS CRERTION TYFE . LE=NO. 1=YEST? 1
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QFFSET PARAMETER EXAMPLE

4 Reserved
5 Reserved
6 Reserved
7 Tops Noise Threshold

The tops noise threshold is used in the TOPS/VIL creation
programs to determine the precipitation rate required to
trigger the echo tops program. The precipitation rate
equivalences are located in disk file "DBCONV.DT". The
offset of the desired threshold precipitation rate located
in “DBCONV.DT" is entered in location 7. If an echo is
detected with an intensity greater than this value, the tops
program will scan higher levels for the next observation.

16 Station Latitude

The latitude of the radar site is entered in 100ths of a
degree. For example, 41°30' is equal to 41.50° and is
entered as 4150. '

11 Station Longitude

The longitude of the radar site is entered in 100ths of a
degree. For example, 115°45' is equal to 115.75° and is
entered as 11575.

12 Echo Intensity Alarm Threshold - Value

The precipitation rate alarm threshold value is entered in
100ths of an inch/hour. For example, 2.00 in/hr is entered
as 200. When this value in conjunction with the value in
offset 13 is exceeded, ARAP will generate an alarm message.
This location can also be changed with the ARAP command
ALARM:EIM X where "X" is the desired value.

13 Echo Intensity Alarm Threshold - Area

The areal coverage of intensities exceeding the intensity
threshold in offset 12 required to generate an alarm
message is entered in square kilometers. For example, an
entry of 1000 denotes 1000 square kilometers. This location
can also be changed with the ALARM:EIM X Y command

14 One-Hour Precipitation Accumulation Alarm Threshold - Value

The precipitation accumulation alarm threshold value is
entered in 100ths of an inch. For example, 2.00 inches is
entered as 200. When this value in conjunction with the
value in offset 15 is exceeded, ARAP will generate an alarm
message. This location can also be changed with the ARAP
command ALARM:1HA X.

v - 7



OFFSET PARAMETER EXAMPLE

15 One-Hour Precipitation Accumulation Alarm Threshold - Area

The areal coverage of one-hour accumulations exceeding the
threshold value in offset 14 required to generate an alarm
message is entered in square kilometers. For example, an
entry of 5110 denotes 5110 square kilometers. This location
can also be changed with the ALARM:1HA X Y command.

16 X-Hour Precipitation Accumulation Alarm Threshold - Value

The precipitation accumulation alarm threshold value is
entered in 100ths of an inch. For example, 5.00 inches is
entered as 500. When this value in conjunction with the
value in offset 17 is exceeded, ARAP will generate an alarm
message. This location can also be changed with the ARAP
command ALARM:XHA X.

17 X-Hour Precipitation Accumulation Alarm Threshold - Area

The areal coverage of X-Hour accumulations exceeding the
threshold value in offset 16 required to generate an alarm
message is entered in square kilometers. For example, an
entry of 10 denotes 10 square kilometers. This Tocation
can also be changed with the ARAP command ALARM:XHA X Y.

20 Echo Heights Alarm Threshold - Value

The echo heights alarm threshotd value is entered in kilo-
meters. For example, 5 km is entered as 5. When this
value in conjunction with the value in offset 21 is
exceeded, ARAP will generate an alarm message. This Toca-
tion can also be changed with the ARAP command ALARM:TQOP X.

21 Echo Heights Alarm Threshold - Area

The areal coverage of echo heights exceeding the threshold
value in offset 20 required to generate an alarm message

is entered in square kilometers. For example, an entry of
10 denotes 10 square kilometers. This Tocation can also be
changed with the ARAP command ALARM:TOP X Y.

22 Vertically-Integrated Liquid Water Content Alarm Threshold -
Value-

The VIL alarm threshold value is entered in units of kg/m?.
For example, 30 kg/m? is entered as 30. When this value in
conjunction with the value in offset 23 is exceeded, ARAP
will generate an alarm message. This location can also be
changed with the ARAP command ALARM:VIL X.
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OFFSET

PARAMETER

EXAMPLE

23

24

25

26

27

+ Vertically-Integrated Liquid Water Content Alarm Thres-
~hold - Area :

The areal coverage of vertically-integrated 1iquid water
content values exceeding the threshold value in offset
required to generate an alarm message is entered in

square kilometers. For example, an entry of 5110 denotes
5110 square kilometers. This location can also be changed
with the ALARM:VIL X Y command.

Ground-Clutter Threshold

The ground-clutter threshold is used in the ground-
clutter suppression program. In order for precipitation
to be detected, the following equation must be positive:

Intensity = Echo - Gnd - Threshold.
If a threshold of 1.0 db is used, and the long-term
variance of ground clutter is less than 1.0 db, most of
the ground clutter will be suppressed. The value entered
is twice the desired db threshold. For example, a value
of 32. indicates 16.0 db. This value is automatically
initialized when ground-clutter rejection is initialized.

Radar Noise Threshold

The radar noise threshold-relates the returned echo
intensity (db) above ground clutter to the precipitation
rate table in file "DBCONV.DT". For example, a value of

3 denotes 1.5 db above the noise level is the minimum
detectable precipitation rate. The value entered is twice
the desired db detection. For example, a value of 1 indi-
cates 0.5 db. This value is automatically initialized when
ground-clutter rejection is initialized.

X-Width of Alphanumeric Grid

The X-width of the Silent 700 alphanumeric products is
entered in this offset. The X-width is not the width
of the paper but is the width of the data area (Figure
1V.3). ,

Y-Length of Alphanumeric Grid

The Y-length of the Silent 700 alphanumeric products is
entered in this offset. The X-width and Y-length of

the alphanumeric products are adjusted for a square grid
representation (aspect ratio). The aspect ratio for the
Silent 700 terminal is 3:5; therefore, the Y-length
value should be 3/5 of the X-width value for proper
aspect (Figure IV.3).
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QFFSET PARAMETER EXAMPLE

39 Starting Byte of the Alphanumeric Grid
This value is used when converting the X-Y grid to the
alphanumeric grid (Figure IV.4). The value entered is
the byte address of the location in the "ALPHA.FL" file
that corresponds to alpha grid coordinate X=0, Y=0 or
the lower left of the grid. Initialized when full ini-
tialization occurs.

31 Extra Width of Alphanumeric Grid
This value is used when converting the X-Y grid to the
alphanumeric grid (Figure IV.5). The value is the
value in offset 26 (RADARGEN.PM) subtracted from the num-
ber of bytes per line and is equal to the number of bytes
in the CR, LF, nulls, and Y-scale. Initialized when full
initialization occurs.

32 Partial Grid X Center Coordinate
The center East-West location of the partial grid alpha-

~ numeric products (".P") is entered in kilometers. For

example, 50. denotes that the center of the grid is 50.
kilometers east of the radar east. A negative entry
denotes a center that is west of the radar site. This
entry can be changed by the ARAP command PLOC:X Y.

33 Partial Grid Y Center Coordinate
The center North-South location of the partial grid
alphanumeric products (".P") is entered in kilometers.
For example, 100. denotes that the center of the grid
is 100. kilometers north of the radar site. A negative
entry denotes a center that is south of the radar site.
This entry can be changed by the ARAP command PLOC:X VY.

34 Intensity Level 1 Product Threshold

35 Intensity Level 2 Product Threshold

36 Intensity Level 3 Product Threshold

37 Intensity Level 4 Product Threshold

49 Intensity Level 5 Produ;t Threshold

41

Intensity Level 6 Product Threshold

The intensity product thresholds are used to convert
the precipitation rates into six discrete levels for
use in the echo intensity map, areal coverage calcula-
tions, and movement calculations. The values are
entered in 100ths of in/hr. For example, the following
tables illustrate the standard DVIP assignments.
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QFFSET PARAMETER EXAMPLE
DVIP LEVEL Precipitation Rate Entry Value
1 0.01"/hr. 1
2 0.16"/hr. 10.
3 0.50"/hr. 50.
4 1.00"/hr. 100.
5 2.00"/hr. 200.
6 5.00"/hr. 500.
The command THRES:INT L XXX can be used to change the
threshold levels.
42 Level 1 Precipitation Accumulation Product Threshold
43 Level 2 Precipitation Accumulation Product Threshold
44 Level 3 Precipitation Accumulation Product Threshold
45 Level 4 Precipitation Accumulation Product Threshold
46 Level 5 Precipitation Accumulation Product Threshold
47 Level 6 Precipitation Accumulation Product Threshold
59 Level 7 Precipitation Accumulation Product Threshold
51 Level 8 Precipitation Accumulation Product Threshold
52 Level 9 Precipitation Accumulation Product Threshold
The precipitation accumulation product thresholds are
used to convert the accumulation values into nine
discrete Tevels for use in the precipitation accumula-
tion maps. The values are entered in 100ths of an
inch. For example, an entry of .250. denotes 2.50
inches. The command THRES:ACC L XXX can be used to
change the threshold 1eve1§.
53 Level 1 Echo Tops Product Threshold
54 -Level 2 Echo Tops Product Threshold
55 . Level 3 Echo Tops Product Threshold
56 Level 4 Echo Tops Product Threshold
57 Level 5 Echo Tops Product Threshold
60 Level 6 Echo Tops Product Threshold
61 Level 7 Echo Tops Product Threshold
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OFFSET PARAMETER EXAMPLE
62 Level 8 Echo Tops Product Threshold
63 Level 9 Echo Tops Product Threshold
The echo tops product thresholds are used to convert
the echo top values into nine discrete levels for
use in the echo tops maps. The values are entered
in kilometers. For example, a value of 10. denotes
ten kilometers. The command THRES:TOP L XXX can be
used to change threshold Tevels.
64 Level 1 VIL Product Threshold
65 Level 2 VIL Product Threshold
66 Level 3 VIL Product Threshold
67 Level 4 VIL Product Threshold
70 Level 5 VIL Product Threshold
71 Level 6 VIL Product Threshold
72 Level 7 VIL Product Threshold
73 Level 8 VIL Product Threshold
74 Level 9 VIL Product Threshold
The vertically 1ntegrated'1iquid water content
product thresholds are used to convert the VIL
values into nine discrete levels for use in the
VIL maps. The values are entered in kg/m2.
The command THRES:VIL L XXX can be used to
change the threshold 1eve1s,
75 Grid Resolution
The grid resolution is entered. A value between
four and six is recomménded.
76 Grid Size
Thié offset contains the size of one dimension of
the X-Y grid. The maximum range contained in the
grid is:
Range = Grid Size * Grid Resolution.
77 Y-Range for AFOS Graphics

This parameter sets the scaling parameter for AF0S
graphics (".G" products). The value is in kilo-
meters and is the range from the center of the AFQS
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OFFSET PARAMETER EXAMPLE
screen to either the top or bottom of the screen.
The map background must use the same scale.

100 Number of hours for XHA/Product Purge Parameter in Hours
Right Byte - This parameter defines the'number of hours
of precipitation accumulation to be used for the long-
term precipitation accumulation products (XHA). Valid
entries are 2-24.

Left Byte - This parameter defines the number of hours
used for auto product purging. Any products older than
- this value will be purged.

191 Observation Interval
The normal observation interval has a valid range of 5-60
minutes and must be evenly divisible into one hour. This
parameter can be changed by the OBS:INT X command. A
value of zero disables observations.

192 Tops Observation Interval
The tops observation interval has a valid range of 15-60
minutes and must be a multiple of the observation inter-
val. This parameter can be changed by the 0OBS:TOP X
command. Bl

193 Alarm/Alert Status/Auto-Threshold Increase Percentage

The alarm/alert subsystem produces an alarm/alert
warning message if the alarm thresholds are exceeded.

Bit 9: Alarm/Alert Status: @
1

disabled
enabled

Bits 1-7: Auto-Threshold Increase Percentage
Bits 8-14: Auto-Areal Coverage Increase Percentage

If the automatic alarm threshold sub-
system is enabled and the alarm thres-
holds are exceeded, the thresholds

are increased by the percentage given
in the range of 0-127%.

The alarm/alert status can be changed by the ALARM:ON
and ALARM:0FF commands. The auto-increase percentages
can be changed by the ALARM:TIP XXX and ALARM:AIP XXX
commands.
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PARAMETER EXAMPLE

194

195

196

Allowable Elevation Error

The antenna controller directs the antenna to a
particular elevation. The logging program checks
the actual elevation. The difference is the eleva-
tion error. If the error is less than the allowable
error, the observation is taken. A recommended
value is 1 which denotes .1 degree.

System Logging Status and Channel

This parameter contains the system logging status
and channel number opened to the log file "$LOG".

Bit 0: 0 for logging disabled
1 for logging enabled
Bit 1: 0 for console logging disabled
1 for console logging enabled
Bits 7-15: $LOG channel
The $LOG channel is assigned by the system at run-
time. The other bits can be assigned by the
commands: SYSLOG:DOWN, SYSLOG:UP, and SYSLOG:UP CON.

Upon system start-up, the system log is enabled (bits
§ and 1 are set).

Image Graphic Type/System Log Codes Channel
The upper order byte contains the channel opened to
file "RADAR.ER". The system opens it at runtime.
The Tower order byte contains information used for
creating the AFOS graphics (".G" products):

Bits 0 - 1 (LSB): Title block type

Bits 2 - 3: Legend block type

Bits 4 - 5: Data type

where the bit values are:

00 = normal size blocked
01 = reverse video

10 = normal size

11 = double size

The user can change the appearance of the AF0S graphic
by changing the bit combination.
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OFFSET PARAMETER EXAMPLE

187 Asynchronous Queue Positions

This parameter must match the value in the software
codes. It denotes the maximum number of products
that can be queued on one line simultaneously.

119 Number of Products

This parameter must match the value in the soft-
ware codes. It denotes the number of displayable
products in the system; including meteorological
and system information products.

111 . Number of Tasks

This parameter must match the value in the soft-
ware codes. It denotes the number of tasks
(separate program paths) in the system.

112 Subsystem Enable , '
The user can enable or disable certain ARAP subsystems by setting
or clearing bits in the subsystem enable word. A bit value of one
enables the system, and a value of zero disables the system. '

B]t @ (LSB): Areal Calculations Bit 9: Auto Privileged to Nonprivileged
Bit 1: Movement Calculations ' Change a

Bit 2: Precipitation Accumulation Bit 1f: Auto SYSLOG:UP CON

Bit 3: Obs Start and Audible Alert Bit 11: Reserved

Bit 4: Auto System Log Transfer Bit 12: Reserved

Bit 5: Auto Alarm Threshold Increase Bit 13: Reserved

Bit 6: Auto Alarm Area Increase Bit 14: Reserved

Bit 7: 01d Product Purge Bit 15: Reserved

Bit 8: Message when OBS:STOP

113 Privileged Access Code

ARAP has two command sets, one for privileged users and
one for nonprivileged users. A nonprivileged user can
become a privileged user by entering the command

SYS:PRIV_XXXXs where XXX is the privileged access
-code. Any value may be used in this offset.

114 System Test Word

Setting bits in this offset will enable certain test
functions. ARAP will only operate normally if this
word is zero. The setting of the following bits
denote a test state:

Bit ® (LSB): Bypass LOG, GNDEL, and AVE tasks.

Mainly used to debug product crea-
tion tasks.
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OFFSET PARAMETER EXAMPLE

115 Allowable Radar Status for Logging

The bits set in this word indicate the acceptable
radar status for Togging. If the specified condi-
tions aren't met, the radar is not ready for an
observation to be taken. Warning messages are
printed and the observation is aborted after
several minutes.

Bit 15 (MSB): I.F. Attn. On

Bit 14: I.F. Attn. Off

Bit 13: Ranger Interva]ll km.

Bit 12: Ranger Interval 2 km.

Bit 11: Time Sample 31

“Bit 10: Time Sample 15

Bit 9: Antenna Controller On

Bit 8: Antenna Controlier Off

Bits 7-@#: Reserved

An example bit pattern is:

ol 1 trdol b1t adtolxtxtxtxtlxt x1 x

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 = set
0 = clear
X = don't care

and is decoded as the radar is ready to take an
observation if the followign conditions are met:

a) I.F. Attn. must be OFF.

b) Ranger Interval must be 1 kilometer.

¢) Time Sample can either be 15 or 31.

d) Antenna Controller must be ON.
116-121  Asynchronous Line Assignment Name - Line §

122-125  Asynchronous Line Assignment Name - Line 1
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QFFSET PARAMETER ~ EXAMPLE
126-131  Asynchronous Line Assignment Name - Line 2
132-135  Asynchronous Line Assignment Name - Line 3
136-141 Asynchronous Line Assignment Name - Line 4
142-145  Asynchronous Line Assignment Name - Line 5
The asynchronous line assignment name table contains
ASCII text strings (8 characters in length padded with
spaces) that describe the destination of each line.
The only use of this table is in the communication
status product (COMMS:). For example, 1ine 5 is the
video terminal and the entry is "CONSOLE.".
146-151  Asynchronous Line Device Assignment - Line @
152-155  Asynchronous Line Device Assignment - Line 1
156-161  Asynchronous Line Device Assignment - Line 2
162-165 Asynchronous Line Device Assignment - Line 3
166-171  Asynchronous Line Device Assignment - Line 4
172-175  Asynchronous Line Device Assignment - Line 5
The asynchronous line device assignment table contains
ASCIT text strings (up to 7 characters followed by a
space) that describe the device name to be opened to
each 1ine. For example, 1ine 5 is the video terminal
and its device name is "$TTO...". The ULM multiplexor
ports are named "QTY:PB.~~", "QTY:1ann", "QTY:2.~-",
"QTY:3. 4"
176 Communication Line Status - Line §
177 Communication Line Status - Line 1
209 Communication Line Status - Line 2
291 Communication Line Status - Line 3
202 Communication Line Status - Line 4
203 Communication Line Status - Line 5

The communication line status table describes the status
of each asynchronous line. Certain bits may be changed
by the operator to denote graphics capability, command
capability, etc.
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OFFSET PARAMETER EXAMPLE
Bit @ (LSB): Line Status (set by software)
f - Line is down
1 - Tine 1is up
Bit 1: Line Up On Start
@ - Line must be manually brought up
1 - Line is automatically brought up
Bit 2: Privileged Terminal (can be changed by
software commands)
@ - Not privileged
1 - Privileged
Bit 3: Command Capability
@ - No commands allowed (receive only
terminal)
1 - Commands allowed (receive and trans-
~ mit terminal)
Bit 4: Graphics Capability
# - Cannot display AFOS graphics
1 - Can display AFOS graphics
Bit 5: Command Response
@ - No response to command
1 - Response to each command
Bit 6: Spooling
@ - Spooling is disabled
1 - Spooling is enabled
Bit 7: Queue Busy (set by software)
@ - Queue not in use
1 - Don't manipulate queue
In general, most terminals will require command capa-
bility. If a teletype circuit is connected, it should
be set to a receive-only (no commands) mode. Only AFOS
graphic compatible displays and the archive device (1ine
@) should have the graphics capability bit set. A1l
terminals, except AFOS, should have command response
enabled. Spooling should be enabled for all terminals
except for the video terminal and other terminals capable
of 9600 baud transmission (with control-S disabled).
204 Characteristic Device Mask - Line 1
205 - Characteristic Device Mask - Line 2
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OFFSET PARAMETER EXAMPLE
206 Characteristic Device Mask - Line 3

207 Characteristic Device Mask - Line 4

219 Characteristic Device Mask - Line 5

The characteristic device masks permit the user to
disable such parameters as input echoing, console

interrupts, etc. The bit assignments for the ULM are:

Bit @ (LSB): Console Interrupts
@ - Disabled
1 - Enabled
Bit 1: Tab Expansion
@ - Enabled
1 - Disabled
Bit 2: Modem/Local Line
p - Local '
‘ 1 - Modem
J Bit 4: Rubout

Bit 5:

Bit 11:

@ - Underline

1 - Backspace

Input Echoing

@ - Enabled

1 - Disabled

Carriage Return Echo
@ - Enabled
1 - Disabled

For devices other than the ULM:

Bit 1:

Bit 5:

Bit 6:

Tab Expansion

# - Enabled

1 - Disabled

Input Echoing

@ - Enabled

1 - Disabled

Nulis after Form Feed
@ - Disabled

1 - Enabled
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OFFSET PARAMETER: EXAMPLE
Bit 7: Rubout after Tab
§ - Disabled
1 - Enabled
Bit 8: Parity Check
f - Disabled
1 - Enabled
Bit 9: Line Feeds after Carriage Returns
@ - Enabled
1 - Disabled
Bit 13: Lower Case Translated to Upper Case
# - Enabled
1 - Disabled
Bit 14: 80-Column Device
@ - Enabled
1 - Disabled
Bit 15: Spooling
@ - Enabled if permitted
1 - Disabled
In general, Silent 700 terminals should have console
interrupts enabled and AFQOS terminals should have
input echoing disabled.
211 ULM Line Characteristic - Port @
212 ULM Line Characteristic - Port 1
213 ULM Line Characteristic - Port 2
214 ULM Line Characteristic - Port 3

The ULM Tline characteristic table is used to tailor
each Tine to the connected device according to the
following bit pattern:
Bit @: Loopback Mode
p - Off
1 - 0n
Bits 1-2: Parity
@@ - None
g1 - 0Odd
19 - Even
11 - Reserved

TV - ?7?



OFFSET PARAMETER

EXAMPLE

Bits 3-4: Code
pe -
p1 -
18 -
11 -

Bits 5-6: Stop
pe -
g1 -
10 -
11 -

Bits 7-10: Line
10
pep1
po1p
Pp11
p100
pig1
p11p
p111
1000
1991
1919
1911
1100
113
1119
1111

Level

5-

level

6-Tevel

7-

Tevel

8-level
Bits

1
2

stop bit
stop bit

Reserved

Reserved

Speed

Reserved
19,200 baud
50 baud

75 baud
134.5 baud
200 baud
600 baud

2400 baud

9600 baud
4800 baud
1800 baud
1200 baud
2400 baud
300 baud
150 baud
110 baud

Bits 11-13: Reserved

Bit 14: Must Be Zero
Bit 15: Must Be One
215 Number of Vertical Levels for Top Scans

This parameter is set by software and indicates the
number of levels to be taken.
from 2-8 dependent upon the detection of echoes.

216 Maximum Number of Vertical Levels for Top Scans

The maximum number of levels allowed for a Tops scan.
Recommended values are 3-8 with 8 preferable.

TV - 2%

The number will vary



OFFSET PARAMETER ' , EXAMPLE

217 Level A Elevation in Antenna Control Units
229 Level B Elevation in Antenna Control Units
221 Level C Elevation in Antenna Control Units
222 Level D Elevation in Antenna Control Units
223 Level E Elevation in Antenna Control Units
224 Level F Elevation in Antenna Control Units
225 Level G Elevation in Antenna Control Units
226 Level H Elevation in Antenna Control Units

The elevation in antenna. control units table
is used by the antenna controller to set the
antenna elevation. Each value in the table is
calculated by:

Desired Elevation = 45.0° - Value

The corresponding bit values are:

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

Bit 3 .0879°
Bit 4 .1758°
Bit 5: .3516°
Bit 6: .7031°
Bit 7 1.4063°
Bit 8 2.8125°
Bit 9 5.6250°

Bit 10: 11.2500°
Bit 11: 22.5000°

For example, if an elevation of 30.0° is desired,
the value is:

Value = 45.0° - -30.0° = 15.0°

The bit_va]ues for 15.0° are:
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OFFSET PARAMETER ’ EXAMPLE

Bit 10: 11.2500
Bit 8: 2.8125
Bit 6: .7031
Bit 4: .1758
Bit 3: .0879
Sum: 15.0293

By coding the bit pattern 0]000|010]101|011|000
(2530 octal), the actual elevation would be 29.9707°.

227 Level A Elevation
23p Level B E]evatioh
231 ‘Level C Elevation
232 Level D Elevation
233 Level E Elevation
234 Level F Elevation
235 Level G Elevation
236 Level H Elevation

The elevation table contains the desired elevation in
10ths of a degree. The values are cross-checked with

the antenna elevation to verify the correct operation

of the antenna controller. For example, 30.0° would

be encoded 300. When changing these values, the pro-
gram TVCONV must be run. The resulting CONV.TP and
CONV.VL files must replace the files in the RDR partition.

B. Tailoring the System Error Log - RADAR.ER

The disk file RADAR.ER contains the ASCII error codes and a bit map
containing the message numbers to be Togged and alerted. The octal
editor is used to make individual changes to this file. The commands
ERR:ADD XXX, ERR:DEL XXX, ERR:ALM ADD XXX, and ERR:ALM DEL XXX can be
used to change the bit map. The entire set of messages to be logged
and alerted can be initialized by executing the ARAPGEN program.

The table of error codes to be Togged starts at location @ and ends
at 17 octal offset. The error code alert table starts at location
2P and ends at 37 octal offset. Each bit in the table corresponds
to one error code. The bits for each word are numbered right to
left. To find the appropriate bit, split the error code number into
a bit number and word number:
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Example for error code 104

104 = 001000100 , 001000, , 0100,
word 10g Bit 8.

Tog word = 104

alert word = 10g + 20g = 304

A sample bit map is provided in Figure IV.5. In this example, error
codes @, 1, 22, 23, 248, and 257 are to be Togged, and codes @ and 1
are to be alerted.

See Figure IV.6 for a 1ist of all the error messages used in the ARAP
system. ‘

Tailoring the Product Status Parameters

The disk files PRODUCT.ST, PRODUCT.AR, and PRODUCT.AF contain informa-
tion about each product such as transmission priority and AFOS PIL
headers. The ARAPGEN program should be used to initialize all of the
various product parameters. The octal editor or ARAP commands can

then be used to change individual parameters later.

Decide what products you wish to have ARAP create (see Recommendations
in Figure IV.7). For each product you must also decide the following:

1) Transmission Priority: This value can range from
zero to seven with zero being the highest priority.
The transmission priority is important when several
products are on the queue waiting for transmission.
The most important product could be delayed several
minutes while less important products are trans-
mitted unless the priorities are correctly set.

2) Product Creation Type: Not all of the products may
be of sufficient interest to warrant the creation of
a product. For example, the partial alphanumeric
grid products are of no use unless a particular area
is being observed. Select the possible combinations
from the 1ist below:
CREATION TYPE

PRODUCT NOR TOP HOURLY
Echo Intensity * * *
Areal Coverage * * *
Echo Movement * * *
Precipitation Accumulation *
Echo Tops *
Echo VILS *
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Figure IV.5.
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Log Codes
Alarm Codes
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0, 1
0,1
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QROOooo0D00a0o0a0n

QOOoooDo0aooRang

Sample Bit Map in RADAR.ER.

» 22, 23, 240, 257.



EQOnD:
EQD1:
EQN2:
EQI3:
E0Dg:
Ennss:
Enné:
EQnv:
EQ10:
EQ11l:s
EQ12:
EN13:
E014:
EN13:
EQ1g:
EQ17:
EQ20:
E021:
EQ2z:
En=2z:
Enzg:

m
=
(AR X
o

X
3]
en ws we wa

EDZ
EQz
ERNZD

EQ0=1:
Enzz:
EQN33:
Elizgs:
EUF:.
EOze:
E0z7s
EQdi:
Ef41:
Edgz:
ENgz:
Efg4:
Elg5:
ENga:
E0g7:
EdSn:
Elrml:
EnSz:

ENS4:
ENS3:
ENS&:
E0ST:

Figure IV.6.

ILLEGAL CHRANNEL NUMEER
ILLEGRL FILENAME

ILLEGRL SYSTEM COMMAND
ILLEGAL DEVICE COMMAND
NOT A RAND-CONTIG FILE

END OF FILE

FILE RERD PROTECTED
FILE WRITE PROTECTED
FILE ALRERDY EXISTE
FILE DOES NOT EXIST
PERMANENT FILE
RTTRIBUTE PROTECTED
FILE NOT OPEN

FATAL UTILITY ERROR -

CHRNNEL IN USE

LINE LIMIT EXCEEDED

SWAFP RETURN ERROR

FARITY ERROR

PUSH ERROR

INSUFFICIENT MEMORY

OUT OF DISK SPRCE

FILE RERD ERROR

UNIT IMPROPERLY SELECTED
MAFOF-REMAFP ERROR

SYSTEM OVERWRITE

DIRECT I-0 ON SEG.FILE |
FILES OM DIFF. DIRECT
ILLEGAL DEYICE CODE
ILLEGAL OYERLAY NUMEER
DIRECT 1.0 NOT FPERMITTED
ILLEGARL TIME DR DATE

OuUT OF TCBS

MESSAGE RDDRESS IN USE

INT. DEY. COLE IN LUSE
INSUFF. CONTIGU. BLKS.
DUFPLICATE R-W TO MUK
FOTHRSK ERROR

TOO mMAMY DIREC. OPEN
ILLEGRL DIRECTORY
LNKHNOWN DIRECTORY
FARTITION TOO SMALL
DIRECT. DEPTH EXCEEDED
DIRECTORY IN USE

LIMNK DEPTH EXCEEDED

ARAP Error Codcs.

TV

Misn:
mist:
M15z2:
M133:
M15g:
M135:
M136&:
M157s
Mle0s
Misl:
Elegz:
E163:
El164:
Els5:
Elé&:
E1e7s
E170:
E17t:
Ei7e:
E1v73:
M174:
M175:
MI7&:
M177s
Weon:
Eznl:
E2oz:
E2n3s
Wai$:
mMans:
ME0&s
MOrs:
M210s
Mzl1is
malz:
M213:
M213s:
ME15:
2153
M217s
Ez2i:
Mzl
Mgdd'
Mz

MEE

-~

I

=

IIIIIIII
Fa Fo f ro f R o R

) G Qo 0 O Lo L3 L0 O D T0

Y DU B CSTO (UE l e B B Y l.

20

LpP
P
Lip
P

cOomMms LINE
COMMS LINE
comms LINE
COMMS LINE
ARRCHIVE DOW
COMMS LINE
cOmms LINE
cOmMMs LINE
CcOMMS LINE DoOwN

cOMME LINE DOk

KEY ERROR COUNT EXCEEDED
OBSERYRTION REBORTED
RADRR TIMEOUT

ELEYATION NOT RESFPONDING
ENR-ANTENNR COMTROLLERE
ENRE~-TIME SHMPLE
RNR-RANGE INTERYHL
RNR-I.F. RTTEMNURTORS
RCCUM TRSEK STHRRT FRIL
PROD CRR TSK STRRET FRIL
OBSERYARTION ETRRT
ORSERYARTION FIMIZH

TRIK ETART

THEK FIMISH

FPRODUCT HLRERDY GILEUED
ANTENNAR NOT ROTATING
ANTENNR INTERRLUPT EY OP.
RADRR STATUS CHANGE
LOGGING EYS BYPRIZED-TET
AFOS~-RADAR SYS STOPPED
EEGIN PRIWYILEGED CMDS
END' PRIVILEGED CMDE
LEVEL
LEVEL
LEYEL
LEVEL
LEVEL
LEVEL
LEYEL
LEVEL
ERD DRTR DETECTED

.5 PRODUCT GHIEUED

«H PRODUCT QUJEUED

.F PRODUCT QLUEUED

ALARM THRESZHOLD CHAMGED
ARUTO-GILELUE CHRANGE
FRODUCT MANUARLLY XMIT
EYELOG DISABLED

E¥ELOS5 EMRELED

¥MIT PRIORITY CHAHBE
FOBE ETHTUS REGUESTED
PRODUCT REGUEETED

Or=. INTERVYARL CHHNGED
THREEHOLD LEVYELS CHANGED
EXFAND CTR COORD CHRNGE
ZPEC. EXPAND PRODUCT REG

DOwN
DOWN
DOWN

NPT AHOMW

NN R WY



Figure IV.6. ARAP Error Codes. (continued)
FILE IN USE Me40:
TRSK ID ERROR Med1:
cOmMMUN ARRER SIZE EPPDP Me42:
cOorMMuUN ARRER LISAGE ERROR M243:
FILE POSITVON ERROR fcdd s

E105:
E1G7:
El10:
E111:
El12:
E113:
El14:
E115:
Elle:
E117:
Elzns
El21:
Elaez2:
E123:
Elc4:
El1&5:
Elgzés
El127:
E1z20:
E131:
E132=
E133
El34=
Wizss
(NRRCi-H
l.lll .JI H
Wigo:
Mi41:
Mmigz:
Mi1473:
M144:
M145:s
Mid4e:
M147:

DATAR CHANNEL MAP FULL
DIRECTORY NOT INITIALIZE
NO DEFRULT DIRECTORY
FOREEGROUND RUNNING

ERROR IN PRRTITION SET
DIRECTORY IN USE

NO rROOM FOR UFTS

ADDRESS OUTSIDE RDDR SPC
UNLINK A/ NON-LINK

BG IS NOT CHECKPOINTHRBLE
SYS. DR ERROR

MAP.DR ERROR

DEYICE TIMEOUT

LINK NOT ALLOWED

NO MCR COMPLEM. REQ.
SHORT MCR RECEIVE REG.
EYSTEM DERDLOCK

I-0 TERM BY CHAN CLOSE
IPOOL FILE RCTIVE

TREK NOT RCTIVE

MAG TARPE OPENM

SYSTEM STRACK OYERFLOW

NO RECEIVYE REG. BY MCH
FILE CURRENTLY OPEN

ZERO WORD .XMT

GROSS INPUT ERROR

. TOYLD NOT LEOARDED

NO DPERARTOR MEG ALLOWED
DISK FORMAT ERROR
INYALID BRD BLOCK TABLE
NO MEM FOR EBRD BLOCK THB
CONTIG FILE OF ZERO LEN
P&M NOT SWARPPAREBLE

BLANK. TAPE

MLx LINE NOT READY

CONSOLE INTERRUPT RECEIY

OYERRUN ERROR ON MUX
FEAMING ERROR ON MUK
FRAMING ERRORS DETECTED
. WCHAR OUTSTANDING
ARCHIYE DEYICE INIT FRIL
FGTASK FOR OBS FRIL
QLUEUE OVERFLOW
SUBEYSTEM SUSPENDED
SUBSYSTEM RESUMED
AFOS-RADRR SYS STARTED
FULL INIT STRRTED

FULL INIT FINISHED
GROUND MAPPING STARTED
ARCHIVYE UP

COMMS LINE 1 UP

M245:
Mz46:
M247:
M2350s
M251:
M252:
w2s53:
M2S4:
M255:
MeS6:
M257 e
Mzen:
MZ251:
Mze2:
M263:

" M264:

MZES:
Mz
N;

T3I= =
g fo oD
=~ =D '\.I lZf‘- i
QM se o =g

s =Y WP

\I
&~

M

-4
o T
-q.J

n
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PROD CREART TYPE CHANGE
SALARM STATUS REQUESTED
$COMMS STARTUS REGUESTED
MESSRGE COMPOSITION REG
$PIL STATUS REGUESTED
$HELP INFORMARTION REQ
$TASK STARATUS REQUESTED
3L05 REQUESTED

$ARC STRATUS REGUESTED .
$THRES STARTUS REQUESTED
$CHAN STARATUS REGUESTED
DATA TOO OLD

RLARM THRESHOLD REARCHED
REDUCED RESOLUTION GRAPH
AUTO $LOG TRANSFER
ARCHIYE TRANSFER TO FLOP
BLANK GROUND CLUTTER REJ
SUBRTRACT GROUND CLUTTER
NO GROUND CLUTTER REJ.
SYSTEM HANG DECTECTED
$ERR REQUESTED

ERROR CODE CHANGE

SLIST REQUESTED

PRODUCT PURGED



0 - Al

CREATION AUTOQUEUE
PRODUCT PRIORITY ARCHIVE NOR TOP HR 2 3 4 5
EIM.A 2 every 6 versions * * *
EIM.G 2 every 2 versions *
EIM.P 3 none
ARA.A 4 every 10 versions *
ARA.G 3 every 10 versions *
MOV.A 7 none
1HA.A 3 none
1HA.G 4 every version
1HA.P 4 none
XHA.A 6 ~every 6 versions
XHA.P 7 none
XHA.G 6 every 6 versions
VIL.A 6 none *
VIL.G 5 every 2 versions *
VIL.P 7 none *
TOP.A 4 none *
TOP.G 4 every 2 versions *
TOP.P 5 none *
ALM.A 0 every version * ok Kk ok
$MESS 1 every version
A1l Others 2 none

Figure IV.7.

Recommended Product Parameters.




0 041111
10 042511
20 p46122
30 040440
40 pa42122
50 041111
60 054110
70 046122

100 050040
110 042122
120 041111
130 053111
140 046122
150 051440
160 042122
170 041111
200 046511
210 046122
220 051440
230 042122
240 041111
250 046511
260 046122
270 052040
300 000000

10
20
30
40
S50
&0
70
100
110
120
130
140
150
160
170
200
210
220
230

042511

042511

040322
0303510
030510
0541190
052117
052117
053111

040514
022103
022110
022103
022101

ozaiad
022123
022123
022123
022114
000000

1) Find ARA.G in PRODUCT.ID file.

2) Divide by 4 and multiply by 5:

3) Offset to PIL header in PRODUCT.AF is 24 octal.

Figure IV

.8.

g46122
046440
042122
041111
030510
046122
040440
0421ee
041111
052117
046107
046040
042122
041111
046511
046122
051440
042122
041111
046511
04612
051440
g42122
000000
000000

046456
046456
040456
040456
040456
040456
050056
050056
046056
046456
0473513
042514
044101
051103
044122
050105
050103
050105
044523
pooono

042122
041111
n403582
046122
040440
p42122
041111
054110
046107
050040
050110
041111
046511
p46122
051440
042122
041111
046511
046122
051440
42122
041111
042522
oooo0o0
0oQoGo

040440
050040
043440
040440
050040
043440
040440
050040
043440
040440
046523
050040
047040
020040
042523
041461
041463
041465
052040
000000

042511
046107
040440
d4z1e2
041111
030310
046107
040440
050110
041111
033111
o461
051440
o42122
041111
046511
046122
051440
pdz2122
041111
046511
046122
051040
000000
000000

020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
020040
000000

046440
050110
041111
046517
046107
040440
050110
041111
052117
n4s12e
045040
042122
041111
046511
o461e2
051440
042122
041111
045511
046122
051440
nDd4zie2
041111
000000
000000

041111
042520
046107
053040
050110
041111
034110
046122
050040
042122
041111
040514
046122
031440
042122
041111
046511
046122
051440
042122
041111
046511
nd6122
Qoo
000000

PRODUCT .AF

042511
040522
046517
030510
054110
054110
052117
033111
053111
022101
0221209
ga2124
022123
022117
022115
022123
022123
022103
000000
000000

046456
040456
053056
040456
040456
040456
050056
046056
046056
046101
044514
040523
046117
041123
042523
056105
050103
051122
000000
000000

PRODUCT. ID

Offset

208 / 48 * 58 = 24

is 208.

Example of Changing AFOS PIL Headers.
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046107
050040
050110
041111
030510
046122
040440
042122
041111
053111
046122
046440
042122
041111

046511

046122
051440
042122
041111

046511

046122
051440
o4z122
000000
000000

043440
040440
040440
043440
040440
050040
043440
040440
050040
051115
020040
045440
043440
020040
051440
041462
041464
020040
000Go00
000000

g

050110
041111
040522
p46122
040440
o4z2122
041111
052117
u46122
046040
g4z122
041111
046511
g46122
051440
042122
041111
046511
n46122
051440
g42122
041111
045123
aoonoo
000000

020040
020040
020040
020040
020040
020040
020040
020040
020040
(20040
020040
020040
020040
020040
020040
020040
020040
0206040
000000
040000

BILRDREIM BILGPH
EIM BILGPHEPP BI
LRDRARA BILGPHARR
A BILRDRMOY BILR
DR1MHR BILGPH1iHA

BILRDR1HA BILRDR
XHR BILGPHXHMA BI
LRDRXHR BILRDRTO
P BILGPHTOP BILR
DRTOP BILRDRVIL

BILGPHYIL BILRDR
YIL BILRDRALM BI
LRDRMIS BILRDRMI
S BILRDRMIS BILR
DRMIS BILRDRMIS

BILRDRMIS BILRIDR
MIS BILRDRMIS BI
LRDRMIS BILRDRMI
S BILRDRMIS RILR
DRMIS BILRDRMIS

BILRDRMIS BILRDR
MIS BILRDRMIS EI
LRDRERR BILRDRLS

T eevernsennonns

EIM. A EIM.G
EIM.P ARA. A
ARR. G MOv.R
1HAR. A 1HA.G
1HR. P XHA. A
XHR. G XHR. P
TOP.R TOP.G
TOP.P YIL.A
YIL.G VIL.P
RLM.A SALARM
sSCOMMsS  SPIL
SHELP $TASK
$CHAN $SLOG
$ARC $OBS
STHRES SMESS
$SPEC1 S$SPECe
$SPEC3 SSPEC4
$SPECS ~ $ERR
SLIST cinmaaas



3) Auto-Queue Status: If the auto-queue feature is enabled
for a particular product and communications line, the
product will automatically be transmitted upon creation.
If the auto-queue function is not enabled, the user must
request each product. Determine what device is connected
to each line and what products should be automatically
transmitted.

4) Archive Status: If the archive bit is set, every "X-th"
version of the product will be archived. Determine if
.the product should be archived and if so, how frequently.

5) AFOS PIL Header: Every product in ARAP must have a
corresponding AFOS PIL header. The graphic (.G) products
must have "GPH" for their category. Determine what
CCCNNNXXX is to be used for each ARAP product.

The ARAPGEN interactive question-answer program initializes all of the
above parameters. The ARAP commands PIQ:XXX P (transmission priority),
PCT:XXX T (product creation type), COMQUE:XXX YYY L (auto-queue status),
and ARCQUE:XXX YYY V (archive status) can also be used to initialize or
change the status of each product. The AFOS PIL header can only be
changed with the octal editor. :

To edit the PIL header file, first find the octal location in PRODUCT.ID
that contains the ASCII product ID you wish to change (Figure IV.8).
Divide this number by four; multiply the result by five. The final
result is the offset to the nine-character CCCNNNXXX in file PRODUCT.AF.

Tailoring the Local AFQS to Accept ARAP Products

AFOS must be set up to accept radar data from ARAP. The AWSO (Asynchro-
nous WSO) or WSFO Toad must be run in order for the ARAP products to be
received by AFOS. Add an asynchronous line to the AFOS asynchronous line
directory using the DIRECTORY: command on any ADM. Set it up with the
characteristics illustrated in Figure IV.9. Set the ALM port number to
the port number that the ARAP-AFQS interface cable is connected. Set the
Tine number to the Towest unused asynchronous 1line number.

Obtain an FPRINT of file PRODUCT.AF from the ARAP system. It contains a
listing of all required AFOS PIL headers to be entered into the database.
See Figure IV.10 for a 1list of recommended alarm/alert, map backgrounds,
and purge parameters. Use the KEY: to initialize these parameters.

Add one version of product CCCRDRCMD (CCC = radar site ID) to the data-
base. Using the SCHD: command on AFQS, schedule the product CCCRDRCMD
with the following characteristics:

Line Number? - Number used in DIRECTORY: command
Line Priority? 3

Immediate Send? Y

Headers? None

Trailers? None
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LINE NUMBIER: 2] LINE NAME CARAP 1 ALM PORT NUMBER (8-31)
STATE WEATHER WIRE (Y-N) [N1 LINE UP WHEN AFOS IMITIALIZES (Y-N)
MESSAEE LOG REGUIRED (Y-N)Y [N3 IMPLEMENT BREAK RESTART (Y-N)
RECEIVE ONLY LINE (¥~ N1 ‘ TRANSMIT OHLY LINE (Y-H)

IF TRANSMIT OKLY. ALLCW RECEIVE TO DETERMINE BUSY (Y-N)

CURRENT LOOP CIRCUIT (¥-N) [HN1J COMTROL INPUT HIGH IN BREAK STATE (Y-N)

MEED CONTROL OUTPUT (COY HIGH (Y-N) Lyl ASCIT OR BRUDDT (A OR B3

IF ASCII. 7 OR 8 BIT (¥-3) [81 ENTER PARITY (1=0DD.2=EVEN,3=NONE)

CIRCUIT BAUD RATE (ENTER n-M) L[J1 MUMBER OF STOP BITS <1 OR 2)
A, 58 E. 134.9 1. G699 M. 4500

B. 36.9 F. 158 J. 12860 ©. SG00 IF 8-BIT ASCII, IS THERE

C. 7S BG. 208 K. 1800 BINARY DATA OH CIRCUIT (Y-N)

D. 118 H. 308 L. 2488

Figure IV.9. AF0S Asynchronous Directory for ARAP

PRODUCT 1D PURGE PARAMETER ALARM/ALERT MAP BACKGROUND
EIM.A 3 hours as desired -
EIM.G 15 versions as desired (see note 1)
EIM.P 3 hours as desired ---
ARA.A 3 hours - as desired ---
ARA.G 5 versions as desired outline
MOV.A 3 hours. as desired ---
1HA.A 3 hours as desired -—-
1HA.G 3 versions as desired (see note 1)
1HA.P 3 hours as desired ---
XHA.A 3 hours as desired ---
XHA.G 3 versions as desired (see note 1)
TOP.A 3 hours as desired ———
TOP.G 9 versions as desired (see note 1)
TOP.P 3 hours as desired ---
VIL.A 3 hours as desired ---
VIL.G 9 versions as desired (see note 1)
ALM.A 6 hours Alarmed --- :
$MESS 24 hours Alarmed -—-
all others 3 versions Alerted ---

1

User's choice of radar grid, range marks, FAA airways, or
county map background.

L5l
Lyl
CM3
[H1
L1
N1
£al
£31
£11

Lyl

Figure IV.10. Recommended AFOS PIL Characteristics. (For 3 hours of data.)
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Transfer the map backgrounds from the ARAP system to AFOS by:
1) Starting the NOVA 4/X System.

2) Starting and stopping ARAP immediately with no
switches (to initialize the asynchronous hardware).

3) XFER RDRMAP.P@ QTY:(@

4) Boundary map appears in NMCGPHT6@. Save and
store it in the appropriate CCCNNNXXX.

5) XFER RDRMAP.p1 QTY:p2

6) County map appears in NMCGPHT6@. Save and
store it in the appropriate CCCNNNXXX.

7) XFER RDRMAP.{2 QTY:@@.

8) FAA airways map appears in NMCGPHT6@. Save and
store it in the appropriate CCCNNNXXX.

9) XFER RDRMAP.@3 QTY:(@.

10) Range marks map appears in NMCGPHT6@. Save and
store it in the appropriate CCCNNNXXX.

11) XFER RDRMAP.@4 QTY:pg.

12) MDR grid map appears in NMCGPHT6@. Save and store
it in the appropriate CCCNNNXXX.

Ground-Clutter Initjalization

The ground-clutter initialization step must be performed on a day with-
out any precipitation echoes. Start the ARAP system using the full
initialization and ground-mapping switches:

ARAP/F/G 3@/P - Subtraction Mode

ARAP/F/G/N 1/P - No-Suppression Mode

ARAP/F/G/B 3B/P - Blanking Mode

The ground-clutter pattern is being mapped. The no-suppression mode
takes five minutes, the other modes take about three hours. Periodi-
cally, the antenna direction should be changed when the antenna
controller Tight is off.

After the communication Tines come up, ARAP is ready for use.
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V. HOW TO USE ARAP

This chapter explains how the ARAP data can be accessed and how to use some of
the ARAP features.

A.

Access to ARAP from the Local AFOS

The communication 1ink between AFOS and ARAP uses the AFOS asynchronous
software. The AFOS site connected to the ARAP system must run their
asynchronous load (AWSO). The line directory must be properly set up
and the "XXXRDRCMD" (XXX = radar site) must be scheduled for immediate
send. In addition, all ARAP product CCCNNNXXXs must be in the database.

If the desired products have the auto-queue status bit set, the products
will automatically be transmitted to AFQS and stored in the AFQS database.
If the AFOS "KEY:" command was used to alarm or alert the product upon
receipt, the alarm or alert will be activated.

To request a product or to execute an ARAP command, the procedure is
somewhat cumbersome from the AFOS ADM:

1) Enter AFOS message composition by either pressing the
"MSG COMP" key or by "E:XXXRDRCMD" (XXX = radar site).

2) Fi11 in the header block:
WSFO ID | CXXXJ (XXX = radar site)
PRODUCT CATEGORY CRDR]
PRODUCT DESIGNATOR  [CMD]
ADDRESSEE CALL]
Press "NEXT PAGE"

3) Type in the commands you wish to transmit to ARAP. For
example:

O PIL:
REQ:ARA.G
MESS:5
HELLO, MSG CMP TEST
END OF TEST
$$
0BS:

You can enter as many commands as you like.



4) Press "ENTER" to exit message composition. The
command file will be transmitted to the ARAP
system asynchronously and the commands will be
executed.

A1l system product responses are normally stored

in the AFOS database under "XXXRDRMIS" (XXX = radar
site).

Access to ARAP from Remote AFOS Sites

Remote AFOS sites can access the ARAP data in any of three ways:

1) request/reply
2) database
3) ARAP commands

Request/reply can be used to obtain ARAP products by addressing the
request to the Tocal AFOS site. This will only work if the products
are in the local AFOS database and are automatically queued for
transmission upon creation.

Database access of ARAP products is the most common method of obtain-
ing the ARAP data. Each site enters the desired PIL headers into
their database. As the products are generated, they are transmitted
throughout the AFOS Toop and stored at each site that has the PIL
header in their database.

The ARAP command processor permits a site to request specific products
or to obtain information such as product availability and observation
interval. To execute a command, follow the instructions in part A,
"Access to ARAP from the local AFQS".

Access to ARAP from the Video Terminal

Type in the desired command and the ARAP system will process it.
Since the video terminal also doubles as the system logging device,
the logging message may interfere with your command responses. Use
the command SYSLOG:UP to disable console logging (while retaining
disk logging). When you are finished using the terminal, type the
command SYSLOG:UP CON to re-enable system console logging. The
video terminal is also used to alert the operator of an error condi-
tion. Pressing the alarm clear button will silence the alarm.

Access to ARAP from a Silent 700 User (Alphanumeric Terminals)

The Silent 700 user can execute all the commands (if it is privileged)
and call up all products except AFOS-format products. Silent 700 termi-
nals can be connected to ARAP in two different ways:



F.

1)

Dedicated

In this mode, the terminal is usually at the station and
connected directly into ARAP. The terminal can be used
1ike the video terminal. It is also possibie to have a
dedicated telephone line which would also operate 1ike
the video terminal.

Modemphone

In the mode, the terminal is portable and any telephone

can be used to call into ARAP. On the ARAP side, a tele-
phone line is reserved for ARAP use. A modemphone (direct-
access-arrangement and auto-answer modem) is wired between
the telephone 1ine and ARAP. The remote user calls the
telephone number, waits for the carrier tone, and sets the
handset into the Silent 700's cradle. The user then types
the desired commands. To disconnect the telephone, simply
hang up the phone on the Silent 700.

System Integrity

For continued successful operation of ARAP, all users except the video

terminal should be nonprivileged users.
to execute a privileged command, the command SYS:PRIV XXXX

used to

If one of these users needs

should be changed back to nonprivileged status with the command
SYS:PRIV STQP.

ARAP contains a monitor system to restore all privileged users to non-

privileged users after a specified time interval. To invoke this

system,

ARAP also contains a software hang monitor.

the corresponding bit must be set in RADARGEN.PM.

If the system detects a

hang, the Sonalert beeper is activated.

Archiving

The deci

sion of which products to be archived are made by each site

and may vary day to day depending upon the meteorological conditions.
The floppies used for ARAP are double-sided. One floppy should be

used per day.

to be archived. There are two archive devices on ARAP, the floppy
disk and the main disk. The floppy archive should always be used
unless a large amount of data is being archived. In this case, the

main disk archive may be used, since the floppy disk may fill up quite
When time permits, the files can be transferred to floppy by

quickly.

using the ARAP command ARC:TRANSFER.

Products may be archived either manually by using the XMIT:XXX @
command where "XXX"=product ID or automatically every "N" version
by using the ARCQUE:ADD XXX N command.

should be
gain privileged status. After the user has finished, the Tline

Normally, AFOS graphics are the only products necessary



Available Products

There are many products available on ARAP. Normally, three products
are generated for each parameter: an AFOS graphic, a Silent 700
full-grid alphanumeric, and a Silent 700 high-resolution partial-grid
alphanumeric.

The type of product is determined by the Tast character in the product
name:
G - AFOS graphic

A - Silent 700 full-grid alphanumeric

P - Silent 700 high-resolution partial-
grid alphanumeric

The AFQOS graphics can be displayed with various map backgrounds. The
alphanumeric products do not contain a map background, but contain

an East-West, North-South grid. Plastic overlays are available and
should be used to locate the echo locations on the product.

The following describes each of the available products:
EIM - Echo Intensity Map (Figure V.1)

The echo intensity map is a depiction of echo intensities
in a PPI-format. Six levels are shown as alphanumeric
characters (1-6). Conversion of the characters to precipi-
tation rate is obtained by using the legend provided on
each graphic. The date/time and station ID are also pro-
vided on each graphic. The precipitation rates provided
are based on either the stratiform Z-R relationship or
convective Z-R relationship dependent on the predominant
characteristics of the precipitation (seasonal).

The AFOS echo intensity map can be animated using the AFOS
background programs LOOP and ANIMATE. The resulting Toop
will not only show cell movements and line movements, but
also will show individual cells intensifying and dissipating.

ARA - Areal Coverage vs. Time Plot

The areal coverage versus time product is available in two
formats: AFOS graphic (Figure V.2) and alphanumeric tables
-(Figure V.3). The areal coverage is the area covered by
precipitation echoes over the entire range of the radar.

The X-axis on the AFQS graphic is the time axis and covers
the Tast thirty-two observations. The Y-axis on the AF0S
graphic is the areal coverage. The actual plot is the
coverage versus time. If two lines appear on the graphic,
the distance from the X-axis to first line is the areal
coverage of level 1 echoes. The distance from the first
Tine to the second 1ine is the areal coverage of level 2
echoes. If a third Tine was present, it would indicate
the coverage of level 3 echoes. The same six levels as in

V-4
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the EIM product are used. The Y-axis is automatically
scaled to provide the greatest resolution available
at all times.

The areal coverage versus time graph is a ﬁsefu] graph
for determining the following five items at a glance:

areal coverage of echoes
maximum echo intensity

w N

S

|
)

) rate of change of echo coverage

) rate of change of echo intensities
)

ol

ratio of heavy-to-light precipitation.

The areal coverage versus time table (Figure V.3) is
available to all users. It is a table of the number
of grid boxes for each intensity level for each of
the previous thirty-two observations. The same infor-
mation obtained from the AFOS graphic is available
from the alphanumeric table, although the information
may not be as obvious.

1HA - One-Hour Precipitation Accumulation Map (Figure V.4)

The one-hour precipitation accumulation map depicts
precipitation accumulations in a PPI-format. Nine
Tevels are shown as alphanumeric characters (1-9). -
Conversion of the characters to precipitation amounts

is obtained by using the legend provided on each
product. The date/time and station ID are also provided
on each product. The precipitation values displayed are
based upon the echo intensity grid file which is based
on the 7Z-R relationship.

XHA - Long-Term Precipitation Accumulation Map (Figure V.5)

The Tong-term precipitation accumulation map depicts
precipitation accumulations in a PPI-format. The
period covered by the Tong-term map ranges between

2 and 24 hours and is set by either executing ARAPGEN
or using the octal editor. Nine levels are shown as
alphanumeric characters (1-9). Conversion of the
characters to precipitation amounts is obtained by
using the legend provided on each product. The date/
time and station ID are also provided on each product.
The precipitation values displayed are based upon the
echo intensity grid file.

MOV - Echo Movements.

The echo movements product (Figure V.56) is a table
showing the direction and speed of the precipitation
centroids. The table has an entry for the current
observation and thirty-one previous observations. The
echo-centroids are given in (X,Y) coordinates for level

v 7
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1, level 2, and Tevel 3 intensity echoes. The
calculated speed and direction are derived from the
centroid locations.

The method used for calculating movements is not
pattern recognition but centroid Tocations. Because
of this, the echo movements only should be used for
stratiform precipitation. The short iifetime of
convective cells are not handled well with the centroid
movements. Animation of the echo intensity map on AFQS
will also provide visual echo movements.

TOP - Echo Tops

The echo tops map (Figure V.7) depicts echo tops in a
PPI-format. Nine height levels are shown as alphanu-
meric characters (1-9).

The number displayed reflects the maximum echo height
observed in each grid box and not the intensity of the
echo. Use of this product in conjunction with the echo
intensity map will give the user both intensity and
height information. Conversion of the displayed charac-
ters to echo heights is obtained by using the legend
provided on each product. The echo heights calculations
have the radar beam width and earth's curvature correc-
tions taken into account.

VIL - Vertically Integrated Liquid Water Content (Figure V.8)

The vertically integrated Tiquid water content map displays
information on the vertical intensity structure of the
echoes in a PPI-format. Nine levels of VIL values are
shown as alphanumeric characters (1-9). Conversion of the
characters to VIL values is obtained by using the legend
provided on each product. VIL values of 20-30 kg/m? are
considered moderate to high, values 30-50 kg/m? are con-
sidered high, and values greater than 50 kg/m? are con-
sidered very high. The higher values can help pinpoint
potentially severe weather.

If a person looks only at the echo tops map and observes
tops at 20 km, he/she may jump to the conclusion that it

is a severe thunderstorm. The thunderstorm may be decay-
ing and the radar is picking up ice crystals in the anvil.
The wrong conclusion has,therefore, been made. If a person
only looks at the echo intensity map and observes intensi-
ties of two inches/hour, he/she could jump to the conclusion
that this could be a potentially severe storm. Again, there
may not be any vertical support to the storm. In both of
these cases, the VIL value would be Tow. The VIL value is
high only when high tops are observed and heavy precipitation
is occurring throughout the entire core of the storm.

v - 11
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ALM - Alarm/Alert Warning Product

The alarm/alert warning product (Figure V.9) is created
when user-set alarm thresholds are exceeded. Five cate-
gories are displayed:

echo intensities

1-hour precipitation accumulation

w NN

i~

echo tops

[82]

)
)
) long-term precipitation accumulation
)
)

echo VIL values.

The product is designed to alert you of potentially severe
conditions. It will display the threshold parameter
exceeded which serves as a guide for which ARAP products
should be displayed.

Ground-Clutter Suppression

For the ARAP data to be used extensively by nonradar meteorologists, the
ground clutter should be reduced so that only precipitation appears on
the graphic. Three methods of ground-clutter rejection are available

on ARAP.

1) None - Precipitation and ground clutter both appear on
output products. Ground-clutter files are zeroed
and the radar noise threshold is set slightly
above the background noise level. Initialization
of this mode is by use of the /G and /N switches
on start-up. It is only necessary to take one pass
to initialize this mode.

2) Blanking - Any precipitation that occurs over ground
clutter will not appear or. the output products.
Only precipitation that doesn't appear over
ground clutter will show up. Initialization of
this mode is by use of the /G and /B switches
on start-up. A minimum of thirty passes are
recommended to initialize the ground-clutter files.

3) Subtraction - Precipitation echoes will appear over ground
clutter. The intensities depicted will be reduced
somewhat as they move over the ground clutter. The
ground-clutter file is subtracted from the radar
observation to produce a precipitation-only file.
Initialization of this mode is by use of the /G
switch on start-up. A minimum of thirty passes are
recommended to initialize the ground-clutter file.

The ground-clutter suppression mode must only be initialized when no
precipitation is observed on the radarscope. The selected ground-clutter
suppression mode will remain in effect until the next initialization
(/G) ds performed. Periodic ground-clutter suppression may be required
when ground clutter begins to appear.

vV - 13
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I. Operation of the Antenna Controller

The antenna controller accepts control signals from the ARAP computer
and converts them to an error signal which is fed to the radar antenna
servo system. The following controls are provided (Figure V.10):

1) ON Turns the power on enabling computer control
during observation time.

2) OFF Turns the power off disabling computer control
of the antenna.

3) RELEASE Press to return elevation control to the user
when computer has control.

The following indicators are provided:

1) POWER Lit when AC power is provided and the system
is on.

2) CONTROL Lit when the computer is controlling the
antenna.

Figure V.10. Antenna Controller Panel.
v - 15
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Alarm/Alert Subsystem

ARAP contains an alarm/alert subsystem that monitors several precipi-
tation parameters during each observation. If the user-set threshold
are exceeded, a warning message is provided. The various parameters
checked are echo intensities, echo tops, precipitation accumulation,
and echo VIL values. The user can select the threshold values and the
areal coverage value using the ALARM: commands. When no precipitation
is occurring, it is recommended that the threshold levels be set to:

THRESHOLD COVERAGE
Echo Intensity 0.01 in./hr. 100 sq. km.
1-Hr. Accumulation 0.01 1n. 30 sq. km,
X=Hr. Accumuiation 0.10 in. 30 sq. km,
Echo TOPS 3 km, 60 sq. km.
Echo VILs T kg/mé 1 sq. km.

The alarm message should be generated shortly after precipitation
first occurs. Then the alarm thresholds should be changed to warning
values such as:

THRESHOLD COVERAGE
Echo Intensity 0,50 in.,/hr. 30 sqg. km.
1-Hr. Accumulation 0,25 1in. 30 sg. km.
X=Hr, Accumulation 1,00 in. 1 sq. km.
Echo TOPS 10 km. 30 sq. km.
Echo VILs 5  kg/m? 1 sq. km.

The thresholds and/or areal coverage values can be set to atuomatically
increase upon triggering if the auto-increase subsystem is enabled.

Impact on the Normal Operation of the WSR-74C

There is no impact on the operation of the radar when the ARAP system

is installed and it is not taking any observations. When observations
are enabled, the radar should be left radiating and the antenna rotating
in either direction at 3 RPM.

Other switches on the radar that must remain in one position are deter-
mined by the "radar status allowable for logging" word in RADARGEN.PM,
In general, the I.F. ATTENUATORS must remain off and the RANGE INTERVAL
switch must be in the 1-kilometer position. While the computer isn't
taking observations, these may be changed but should be reset after

the operator is finished with them.

The operator has full control of the radar except when ARAP is taking

observations. The operator can tell when an observation is being taken
either by checking the video terminal for a "OBSERVATION START" message
or by examining the "CONTROL" Tight on the antenna controller subsystem.

It takes approximately 35 seconds to take a normal (one-scan) observation
and not more than four minutes to take a TOPS or hourly (eight-scan)
observation. The operator at any time can press the "RELEASE" button on
the antenna controller subsystem to gain control of the radar. Of course,
it is better to let the ARAP system finish taking an observation since it
provides data to many users and provides information not easily available
by other means.
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VI. COMMANDS

This chapter describes in detail the various ARAP commands available to users.

A.

Command Structure

The command structure is similar to the AFOS command structure. Al1l
commands must contain a colon (":"). The two types of commands are
privileged and nonprivileged. Certain commands (privileged) should
only be executed by authorized users since system integrity could
suffer. For example, if all five users kept changing the observation
interval, data reliability would suffer.

Command Summary

ARAF AFOS-RADAR SYSTEM COMMAND SUMMARY - ¥ 1,02 6-25-81

ALARM FUNCTIONS!

>

ALARM! Disrlay alarm subsustem stztus znd thresholds

ALARMIOFF Iisable zlarm subzusztem

ALARMION Enzble alazrm soosustem

ALARMITIF XXX Set the azutomzticaliz alocrm threshold incresse
' rercentzge to x¥X X [0-12371

ALARMIAIF XXX Set the sutomaticzlly zlarm srezl coverasse

increzse eercentzde o KXY LO~1273
ALARMIEIN XXX Chande echo internsits slarm threshold to

XXX imches/hour znd 1 sa. kilometer zres

ALARMIEIM XXX YYY Chande echo intensitw 2lzrm threshold to

X A% inches/hour snd YYY sa. kilomebler zres

ALARM! LHA ¥XX Chande 1-hour Freciritation zccumulation zlarw

threshold to XXX inches znad 1 sa. kilometier

ALARMIIHA XXX YYY Change l-nhour rreciritation accumalation slarm

threshold tg X.XX inches and YYY cscuzre
kilometers aresl coverzse

ALARMIXHA XXX Change X~hour sreciritation zoccumulstion zlarm

threshold te X.XX inches &nd 1 zo. kilometer

ALARMIXHA XXX YYY Change YX-hcur ereciesitetion accuamulation zlazrm

threshold to ¥X.XX inches ana YYY zgquzre
k.ilometers arezl coverazde

ALARMITOR XXX Chandge echo torc zlarm threshold to XY kilometosrs

and 1 s, kilometer =zresl coverzsge

ALARMITOF XXX YYY Change echo tors zlarm threshold to XX kilometers

and YYY sa. kilometers zrezl coverzsge

aLAaRMIVIL XXX ‘ Chande verticells-intedrated licuid water conteni

2larm threcnold to XXX ke/mZ and 1 3w, kilomete?*

ALARMIVIL XXX YYY Change verticallvy-intesrates liguid water content

FAVEN

zlarm threshold to XXX kd/m2 snd YYY souare
kilometers zrezl coverase
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ARCHIVE

¥ ARC! Iisrlay archive status

¥ ARCIDOWN Deactivate archive subsustem

X ARCIUF FLOFFRY Enable archive subsuystem wusing florepy dicsk zs
archive device

¥ ARCIINIT FLOPRY Erase contente of florry dishk and enszble
archive subsystem using florry 35 zrchive

. device

¥ ARC!UF MAIN Ernable archive subsuystem using mein disk as
archive device

X ARCQUEIADD XXX Add eroduct "XXX*' to sutomatically archivec
rroduct list (archive every version)

X ARCQUE!ADD XXX N Add sroduct "XXX' to gutomatically archived

rroduct list (archive evers N versionsili-311

X ARCOUEIDEL XXX Ielete =roduct *XXX' from sutomaticzlle zrchnived
sroduct list

¥ ARC!TRANSFER Transfer archived files from mzin disk to flowrsu
and delete moved files.

¥ ARCILIST Froduce listindg of files on archive device

HMESSAGE COMPOSITION

MESS! Ferform messzde comrosition and trensmit it to
gll lines
MESSIL Ferform message comrosition aznd tranmemit it to
lirme *L*"
subcommands ?T - disrlay buffer

++ - delsete last line
$% - send rroduct
PR - exit without sending sroduct

TERMINAL COMMAND MODE

SYSIFRIV STOF : Remove calling terminzl from srivileged status
SYSIPFRIV XXXX Set calling terminal to rrivilesed status rrovided

that the "XXXX*® =zcrcese code is correct
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COMMUNICATION FUNCTIONS
COMMS?

¥ COMMSISTART L
¥ COMMS:ISTOF L

FRODUCT STATUS

FIL:
FILtALL

FILIXXX
COMQUESALDD YYY

COMRUEIDEL YYY

X COMQUEIADD YYY L

% COMRUEIBEL YYY L
X FIDIXXX F
¥ FLOCIX Y

¥ FCTIXXX Z

FRODUCT ACCESS
XHITIXXX L

REQ XXX
REQIXXX X Y

DSF $ XXXXXXXX

Disrlzy communiczstion subssstem ztatus
Start communicztion lime °L°
Stor communication linme °‘L°

Dierlay current status of 211 srcducts

Dlsplas current ctstus of 311 =roductls including
gsustem sroducts.

Disrlaye current status of sroduct "XXX®

fidd rroduct *YYY" to list of sutowmatically eueusd

rroducts for the cslling line

Ielete sroduct "YYY" from list of sulomaticslle
cueued eroducts for the czllins lne

Add Product\'YYYf to list of sutomesticslls euzazd
rroducts for line L7

Delete sroduct *YYY" from list of zutomsticslls
aueued rroducts for line "L°

Change transmission rriority of srocuct "XXXS
to "B (07

Change rartisl eroduct center coordinstes to
¥ km. and "Y" km. _

Chandge rroduct crestion ture for sroduct "XXXY to
*7* uhere "Z* can be ang combination of "G°
(disaplels 'T* {tor scans)s "H' {(rorm3l scans):
or "H* (hourle scans)

Queue rroduct "XXY' on line *L* for trznsmission
Diselay rroduct XXX’

Create and dicelsy exrznded zlrhanumeric rroduct
*YYX"' with center coordinstes st "X*' km. and

*Y' km. ‘

Dicrlay RODS file XXXXXXXAXAXXXX
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FRODUCT THRESHOLDS

THRES ¢
X THRES!INT L XXX

¥ THRESIACC L XXX
¥ THRES:TOF L XXX

¥ THRESIVIL L XXX

SYSTEM OFERATIONS

X TASBKI

X BYBISTOF

X CHAN?

¥ SYSLOG!

X SYSLOG:IX

¥ GSYSLOGIALM X

¥ SYSLOG:DOWN

¥ SYSLOGIUF

¥ SYSLOG!UF CON

¥ ERR3

¥ ERRIADD XXX

¥ ERRIDEL XXX

X ERRIALM ADD XXX

¥ ERR!ALM DEL XXX

OBSERVATIONS
DES:

X OBSISTOF

¥ ORSIINT XXX

X OBSITINT XXX

INFORMATION
HELF!

NNNN

[lisrlay the rproduct disrlay thresholds

Chande intensity disrlaw threshold level "L’ tu
*X+XX* inches/hour

Change accumulation disrlay threshold level 'L
to "X.XX® inches

Change echo neights disrlay threshold level 'L
to "XX' kilometers

Chande vertically-intedrated liguid water content
level *L* to *XXX" kg/m2

Disrlay sustem task sistus
Stor radar sustem in an orderly menner
Disrlay sustem channel assidnments

Ilisrlaw most current 30 sustem loz enteries
Disrlay most current "X' sustem log enteries
Disrlay 3ll alert messades in the most
current "X* sustem log enteries
DIlisable suslem lodging
Ernable sustem losding on dislh
Erable suystem logding on dizl and console
Iisrplay list of messade codes to be sustem lodded
add erraor code "XXX' tc list of codes to be loddged
lelete error code *XXX" from list of codes to-
te lodded
Add error code "XXX' to list of codes to be zlarmed
Ilelete error code "XXX® from list of codes to
be alarmed

Disrlay the current observational status

Iisable further observations

Set the observastional interval to "XXX' minutes

Set the tors scan observationzl interval to
*XXX' minutes

Disrlay list of available commands and instructiaons
for sustem use

- e oy = . P - T B0 B b Gy . - A T A W e e AU 4B S S o = R S et e e " . - -
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Alarm/Alert Commands

ARAP 1incorporates an alarm/alert subsystem to warn the users of
potential hazardous meteoroliogical conditions. The subsystem
checks the echo intensities, precipitation accumulations, echo

tops, and VIL values for exceedence of user-set thresholds. If

the thresholds are exceeded, & warning product is generated (ALM.A).
The following commands control the alarm subsystem (an asterisk
denotes a privileged command):

ALARM: Display the alarm subsystem thresholds
and status (Figure VI.1).
*  ALARM:QFF Disable the alarm subsystem.
*  ALARM:ON Enabie the alarm subsystem.
* ALARM:TIP XXX Change the automatic threshold increase

value when the alarm is triggered to
"XXX"% [0-127%]. Example: ALARM:TIP 50
sets a 50% increase in the threshold
value whenever the alarm is triggered.

*  ALARM:AIP XXX Change the automatic areal coverage
increase vaiue when the alarm is
triggered to "XXX"% [0-127%].
Example: ALARM:AIP 100 sets a 100%
increase in the areal coverage thres-
hold value whenever the alarm is
triggered.

* ALARM:EIM XXX ° Change the echo intensity alarm thres-
hold to "X.XX" inches/hour and an areal
coverage of 1 sg. km. Example: ALARM:EIM
200 sets 2.00"/hr. threshold.

* ALARM:EIM XXX Y Change the echo intensity alarm threshold
to "X.XX" inches/hour and an areal coverage
of "Y" square kilometer. Example:
ALARM:EIM 200 1000 sets 2.00"/hr. and 1000
square kilometers threshold.

* ALARM:1HA XXX Cnange the one-hour precipitation accumula-
tion alarm thresholid to "X.XX" inches and
an areal coverage of 1 square kilometer.
Example: ALARM:1HA 100 sets 1.00" threshold.

* ALARM:1HA XXX Y Change the one-hour precipitation accumula-
tion alarm threshold to "X.XX" inches and an
areal coverage of "Y" square kilometers.
Exampie: ALARM:1HA 100 600 sets 1.00" and
600 square kilometers threshold.

*  ALARM:XHA XXX Change the X-hour precipitation accumu-
- lation alarm threshold to "X.XX" inches
and an areal coverage of 1-square kilo-

meter. Example: ALARM:XHA 400 sets
threshold of 4.00".
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* ALARM:XHA XXX Y Change the X-hour precipitation accumu-
Tation alarm threshold to "X.XX" inches
and an areal coverage of “Y" square kilo-
meters. Example: ALARM:XHA 300 1000
sets threshold of 3.00" and 1000 square
kilometers.

* ALARM:TOP XXX Change the echo tops alarm threshold
to "XX" kilometers and an areal
coverage of 1 square kilometer.
Example: ALARM:TOP 10 sets threshold
of 10 kilometers.

* ALARM:TOP XXX Y Change the echo tops alarm threshold to
"XX" kilometers and an areal coverage

of "Y" square kilometers. Example:
ALARM:TOP 8 50 sets threshold to 8 kilo-
meters and 50 square kilometers.

* ALARM:VIL XXX Change the VIL alarm threshold to "XX"
kg/m* and an areal coverage of 1 square
kilometer. Example: ALARM:VIL 30 sets
threshold of 30 kg/m®.

* ALARM:VIL XXX Y Change the VIL alarm threshold to "XX"
kg/m< and an areal coverage of "Y" square
kilometers. Example: ALARM:VIL 35 100
sets threshold of 35 kg/m? and 100 square
kilometers.

The alarm subsystem can be used with the subtraction and blanking
ground-clutter suppression techniques. If no ground-clutter suppres-
sion is being used, the alarm system should be disabled.

If the appropriate enable bit is set in the RADARGEN.PM file, upon

generation of the alarm message, the thresholds are automatically
increased by a user-set percentage.

Communication Commands

The communication subsystem commands are used to monitor the status
of each asynchronous 1line, and to start and stop the lines. The
following commands control the communication subsystem, an asterisk
denotes a privileged command:

COMMS: Display the current communication
subsystem status (Figure VI.2).
* COMMS:START L Start communication 1ine "L". Example:
COMMS:START 2 starts communication line
2.
* COMMS:STOP L Stop communication 1ine "L". Example:

COMMS:STOP 4 stops communication 1ine 4.
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RLARM:

+ REGQUEST QUEUED

ZCZC BILRDRMIZ

E 01-/14:49:20 ALARM SYSTEM STRTUE
STRTUS: ENRBLED '

THRES RUTO INCR Xx: 100

AREAR AUTO INCR X%: 100

EIM 1HA KHA TOP

IN. 7HR. IN. IN. KM.
THRESHOLDE: 0p.30 oo, 1o 0=, 00 10 :
AREAL COYERAGE 00100 oo1on ooonl aoosa

MNNN

Figure VI.1. Alarm System Status Display.

cOomMmMs:

+ REGUEST QLUEUED

ZCZC BILRIRMIS

E 01-/14:4%:42 COMMUNICARTION ETATUS

LINE1 LINE2 LINE3 LINE4

VIL
KG. M2

Lo ~4

tut

ool

LINES
LpP
CONEOLE

STATUS: DOWN - ) o up - up
DESTINRTION: RFOS LCLY 00 RMT7D0  SPRRE
TRANEMISSION GUEUE: '

n1 - -—- EIM.R FMEZE
n2 . —-—-—— 1HR.P -EIM.P
nz - - TOP. R
04 - ARA. A
ns 0 memmememm s —m—e— e 1HH. P
e ———————m ——————me ————e——— 1Hf.H
0y mmemmmee e e e
MNNN

Figure VI.2. Communication System Status Display.
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Product Status Commands

The product status commands allow the user to automatically transmit
products upon creation to specified lines, change the transmission
priority, change the product creation type, and change the center
coordinates of partial products. The following commands control the
product status (an asterisk denotes a privileged command):

PIL: Display the current status of all
meteorological products. The product
description, AFOS PIL header, trans-
mission priority, automatic-queueing
status, and product creation type are
displayed (Figure VI.3a).

PIL:ALL Display the current status of all
products. The product description,
AFQOS PIL header, transmission prio-
rity, automatic-queueing status, and
product creation type are displayed
(Figure VI.3b).

PIL : XXX Display the current status of product
’ XXX. The product description, AFQS
PIL header, transmission priority,
automatic-queueing status, and product
creation type are displayed (Figure
VI.3c).

The COMQUE commands allow a user to program the automatic trans-
mission of products as they are created. If the feature is not
used, the manual. REQ: command must be used for each product.

COMQUE :ADD YYY Add product "YYY" to list of auto-
matically queued products for the
calling Tine. Example: COMQUE:ADD ARA.A
typed from a terminal connected to line
3 will set a flag to send the product
"ARA.A" on Tine 3 each time it is created.

COMQUE:DEL YYY Delete product "YYY" from 1ist of auto-
matically queued products for the calling
line. Example: COMQUE:DEL EIM.A typed
from a terminal connected to line 5 will
clear a flag stopping product "EIM.A"
from being sent on Tine 5 each time it is
created.

* COMQUE:ADD YYY L Add product "YYY" to list of automatically
' queued products for line "L". Example:
COMQUE:ADD XHA.P 3 will set a flag to send
the product "XHA.P" on 1line 3 each time it
is created.

* COMQUE:DEL YYY L Delete product "YYY" from list of automa-
tically queued products for line "L".
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PIL:

+ REQUEST RUEUED
ZCZC BILRDRMIS
E 01-14:50:13 PRODUCT INVENTORY LIST

PRODUCTID AFOS ID

EIM.A
EIM.G
EIM.P
ARA. A
RARA.G
mav. R
1HAR. A
1HR. 6
1HR.P
XHA. A
XHR. G
XHAR.P
TOP.A
TOP.G
TOP.P
VIL.A
VIL.G
VIL.P
ALM. A
NNNN

PIL:ALL

BILRDREIM
BILGPMEIM
BIL.GPHEFPP
BILRDRARA
BILGPHARA
BILRDRMOY
BILRDR1MA
BILGPHIHR
BILRDR1HA
BILRDRXHA
BILGPMXHA
BILRDRXHR
RILRDRTOP
BILGPHTOP
BILRDRTOP
BILRDRYIL
BILGPHYIL
BILRDRVYIL
BILRDRARLM

PRODUCT DESCRIPTION
ECHO INTENSITY MAP FULL GRID
ECHO INTENSITY MAP

ECHO INTENSITY MRAP PRRTIAL GRID

AREARL COYERAGE CRLCULARTIONS
RRERL COYERAGE CALCULATIONS
ECHO MOVEMENT CALCULATIONS
1-HR. PREC. ACCUMUL. MARP
1-HR. PREC. ACCUMUL. MRP
1-HR. PREC. ACCUMUL. MAP
24—~HR. PRECIP. ACCUMULATION
24-HR. PRECIP. ACCUMULATION
24-HR. PRECIP. RCCUMULATION
ECHDO HEIBHTS MAP

ECHO HEIGHTS MAP

ECHO HEIGHTS MAP

VERT. INT. LIGUID WRTER CONTENT
VERT. INT. LIGUID WATER CONTENT
VERT. INT. LIGUID WATER CONTENT

AL ARM-RLERT WARNING PRODUCT

Figure VI.3a. PIL: Status Display.

* REQUEST QUEUED
ZCZC BILRDRMIS
E 01-14:51:42 PRODUCT INYENTORY LIST

PRODUCTID RFOS ID

EIM.R
EIM.G
EIM.P
ARA. A
ARA.G
mMOY. A
1HR. A
1HA.G
1HA. P
XHR. A
XHR.G
XHA. P
TOP.R
TOP.6
TOP.P
vIL.A
viL.G
VIL.P
ALM. R
SALARM
scomMms
SPIL
$HELP
STASK
SCHAN
$SLOG
$ARC
$0RS
$THRES
EMESS
$SPEC1
$SPEC2
ISPEC3
$SPEC4
$EPECS
ZERR
SLIST
MNNN

PILSEIM.

BILRDREIM
BILGFHEIM
BILGPHEPP
BILRDRARA
BILGPHARA
BILRDRMOY
BILRDR1HA
BILGPH1HA
BILRDR1HA
BILRDRXHR
BILGPHxHR
BILRDRXHA
BILRDRTOP
BILGPMTOP

BILRDRTOP -

BILRIRVYIL
BILGPHYIL
BILRDRYIL
BILRDRALM
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRIRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRMIS
BILRDRERR
BILRDRLST

PRODUCT DESCRIPTION

ECHD INTENSITY MAP FULL GRID

ECHO INTENSITY MAP

ECHO IMNTENSITY MAP PARTIAL GRID

AREAL COYERAGE CRLCULRTIONS
ARERL COYERAGSE CRLCULATIONS
ECHO MOVEMENT CALCULATIONS
1~HR. PREC. ACCUMUL. MRP
1-HR. PREC. ACCUMUL. MAP
1-HR. PREC. ACCUMUL. MAP
24-HR. PRECIP. ACCUMULATIDON
24-HR. PRECIP. RCCUMULRTION
24-HR. PRECIP. RCCUMULRTIONM
ECHI HEIGHTS MAP

ECHO HEIGHTS MAP

ECHO HEIGHTS MAP

VERT. INT. LIQUID WATER COMTENT
YERT. INT. LIGUID WATER CONTENT
YERT. INT. LIQUID WATER COMTENT

ALARM/RLERT WRRMNING PRODUCT
ALARM STRTUS

COMMUNICATION STRTUS
PRODUCT IMVENTORY LIST
HELP INFOMARTION FILE
SYSTEM TRSK STATUS

SYSTEM FILE/CHANNEL RSSIGNMEMNT

SYSTEM LO6

ARCHIYE STARTUS
OBSERYATION STRTUS

MAP THRESHOLD STRTUS
MESSAGE COMPOSITION FILE
SPECIAL PRODUCT 1

SPECIAL PRODUCT 2

SPECIAL PRODUCT 3

SPECIAL PRODUCT 4

SPECIAL PRODUCT S5

ERROR CODE ACTIVE LISTING
ARCHIYE DIRECTORY LISTINE

Figure VI.3b. PIL:ALL Status Display.

A

+ REQUEST QUEUED
Z2CZC BILRDRMIS
E 01-14:51:26 * PRODUCT INYENTORY LIST

PRODUCTID AFOS ID
BILRDREIM ECHO INTENSITY MAP FULL GRID

EIM.A
NNNN

PRODUCT DESCRIPTION

Figure VI.3¢. PIL:XXX Status Display.
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Example: COMQUE:DEL ALM.A 1 will clear
a flag stopping product "ALM.A" from
being sent on 1ine 1 each time it is
created.

The PIO command allows a user to set transmission priorities for each
product. If many products are on queue for transmission, the more
important products will be transmitted before the Tess-important
products. Priority @ is the highest and priority 7 is the lowest.

* PIO:XXX P Change transmission priority of product
"XXX" to "P" (@ - 7). Example:
PIO:EIM.A 3 changes the transmission
priority of product "EIM.A" to 3.

The PCT command allows a user to set the product creation type for
each product. There are three different product creation types:
hourly, top, and normal. The hourly scans is a top scans taken once
an hour on the hour. The top scans take between three and eight
levels and occur at the interval set by OBS:TINT XXX. Normal scans
take only one scan and comprise of all the other observations. They
occur at the interval set by OBS:INT XXX. Not all products can be
created for all types of product creations. The 1list below are the
va]i? entries (other entries may be made but results may be unpredict-
able):

NORM TOPS HOURLY

PRODUCTS ACCEPTABLE  ACCEPTABLE  ACCEPTABLE
EIM.A EIM.G EIM.P * * *
ARA.A ARA.G * * *
MOV.A * * *
1HA.A 1HA.G 1HA.P *
XHA.A XHA.G XHA.P *
TOP.A TOP.G TOP.P *
VIL.A VIL.G VIL.P *
The command format is:
* PCT:XXX TP Change the product creation type for

product "XXX" to "TP" where "TP" is

any combination of "H" (hourly), "T"
(tops), "N" (normal), or "@" (none.
Examples: PCT:EIM.A @ stops the

creation of product "EIM.A". PCT:EIM.A H
sets the product "EIM.A" to be created
only on the hour. PCT:EIM.A HTN sets the
product "EIM.A" to be created on the hour,
every tops scan, and all other observations.

VI - 10



F.

Product Access Commands

The product access commands allow a user to request products. The
commands are:

XMIT: XXX L Transmit product "XXX" on line "L".
Example: XMIT:EIM.A 3 will queue
product "EIM.A"™ for transmission on
Tine 3. If Tine P is used, the pro-
duct will be sent to the archive
device.

REQ: XXX Queue product "XXX" on calling line
(display product "XXX"). Example:
REQ:MOV.A will display product "MOV.A"
on the terminal that jssued the command.

REQ: XXX X Y Create and display expanded alphanumeric
product "XXX" on calling line with cen-
ter coordinates at "X" kilometers and
"Y" kilometers. The product specified
must be one of the following: EIM.A,
1HA.A, XHA.A, TOP.A, or VIL.A.

Example: REQ:TOP.A 100 -30 will gene-
rate an echo tops map (partial grid)
with the center coordinates 100 km.
east and 30 km south of the radar site.

DSP: XXX Display RDOS file "XXXX".

No check is made for binary data (some
files cannot be printed) and no headers
or trailers are provided. Example:
DSP:DP4:AB$MESS will display file
ABSMESS in directory DP4 (floppy disk)
on the calling terminal.

Archive Commands

The archive subsystem is used to store products for later reference.
There are two archive devices on ARAP. The floppy disk (600 blocks
capacity) and the main disk (1000 blocks capacity). The filenames
each product is archived under is:

JAA L EIM.A
Version Product

The version numbers range from "AA" to "ZZ".

The archive system commands (privileged status denoted by asterisks)
are listed below:

* ARC: Display the archive system status
(Figure VI.4).
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ZCZC BILRDRMIS -
E 01-14:53:47 ARCHIYE STATUS

STATUS:
DEVICE®
FREE BLOCKS:

NNNN

Figure VI.4.

ARC:LIET

v

320

+ REQUEET GUEUED

-2CZ2C BILRDRLET
E D1-14:255: 02 ARCHIYE DIZK DIPECTDPY

+++ FLOPPY DIZTK wee

FILENAME
EYE.DR
EJALM. A
BUEIM.G
BREIM.P
G5TOP.G
EORLM. R
BRARA. B
$TTR.
EREIM. R
ENTOPF.H
EKALM. A
EVEIM.G
EREIM.F
MAP. DR
3TTI.
$LOG.
EGARLM. R

Figure VI.5.

CRERTION TIME

01-12:52
01-12:50
01-13:50
0114216
01-14:19
01-14:20
N1-14:31
01-14:54
01-12:11
01-12:1%4
01-,12:50
Oi1-14:200
01-14:21
01-12:53
01-14:54
ni-12:54
01-12:10

ARC:LIST Display.
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* ARC:DOWN

* ARC:INIT FLOPPY

* ARC:UP FLOPPY

* ARC:UP MAIN

*  ARCQUE:ADD XXX

* ARCQUE:ADD XXX N

* ARCQUE:DEL XXX

* ARC:TRANSFER

* ARC:LIST

Message Composition

Deactivate the archive subsystem
and release the archive device.

Activate the archive subsystem using
the floppy disk as the archive device.
A11 files on the archive device are
deleted on initialization.

Activate the archive subsystem using
the floppy disk as the archive device.

Activate the archive subsystem using
the main disk as the archive device.

Add product "XXX" to list of automa-
tically archived products. Example:
ARCQUE:ADD EIM A will archive product
EIM.A each time it is created.

Add product "XXX" to 1ist of automa-
tically archived products and archive
every "N" versions where "N" can be

-1-31. Example: ARCQUE:ADD EIM.G 3

will archive every third version of
product EIM.G.

Delete product "XXX" from 1ist of
automatically archived products.
Example: ARCQUE:DEL MOV.A will
disable product MOV.A from being
archived.

Transfers archived products from main
disk to floppy disk and deletes the
moved files.

Displays a Tist of files residing on
the active archive device (Figure VI.5).

ARAP has a message composition feature which was primarily designed
for the operator to alert users of radar outages, ARAP system prob-
Tems, etc. Only one user can be in message composition simultaneously.
An "IN USE" message will appear on other terminals if they attempt to
invoke message composition while it is being used.

To enter message composition, type one of the following commands:

MESS: Compose a message and send it to all users.

MESS:L Compose a message and sent it to 1ine "L".

Example:

MESS:5 will enable a user to compose

a message and send it to line 5.
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Once in message composition (and if command response is enabled),
a prompt and instructions appear. The prompt denoting the system
is in text entry mode is an #. Type in your message line by line.
After each line is entered, the prompt (#) appears when ARAP is
ready to accept another line of text.

Several editing modes are available. If the user wants to examine

his/her editing buffer, the command is 2? in the first two charac-

ters after the # prompt. If the user wants to delete the last line
in the buffer, the command is ++ in the first two characters after

the # prompt.

To exit message composition and send the message to the specified
users, use the command $$ after the # prompt. To exit message
composition without sending the message, use the command @@ in
the first two characters after the # prompt. See Figure VI.6 for
sample dialogue.

The various subcommands (which must be entered in the first two
character positions after the "#" prompt) are:

?? - Display buffer.
++ - Delete line.
@@ - Exit without sending.

$$ - Exit and send message.

Terminal Command Mode

The two terminal command mode commands allow a user to change
his/her terminal's status from nonprivileged to privileged or
from privileged to nonprivileged:

SYS:PRIV STOP Remove the calling terminal from
privileged status. A1l attempts to
execute privileged commands will
result in the command response
“PRIV CMD".

SYS:PRIV XXXX Set the calling terminal to privileged
status if the "XXXX" privileged access
code is correct. Example: SYS:PRIV 1234

will change the terminal to privileged
status if 1234 is the privileged access
code (stored in RADARGEN.PM).

The subsystem enable bit in RADARGEN.PM may be set for automatic change

from privileged to nonprivileged status after a set time delay to pre-
serve system integrity.
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MESSS

--ARAP MESSAGE COMPOSITION--

THE MESSHRSE COMPOSITION MODE IS DENOTED BY

A # PROMPT. THE COMMANDS MUST BE ENTERED

IMMEDIARTELY RFTER THE # PROMPT OR R

CRRRIRGE RETURN. TO EXIT MESSAGE COMP»

TYPE THE RBORT (39> COMMRND OR ANSWER YES

TO THE SEND IT QUESTION <3%).

ENTER TEXT MODE ($3$=SEND»@8=RBORT»++=0ELELNE»77=PRINT?

#THIS IS A TEST MESSAGE TD DEMONMSTRATE THE RRAP MESSAGE COMPOSITION.

#THIS IS
#3RD LINE BND NOTICE THIRD IS SPEC LIFED 333
I rard
- PRINT MODE:
-~ THIS IS R TEST MESSRGE TD DEMONSTRATE THE ARAP MESSAGE COMPOSITION.
~THIS IS THE SECOND LINE
-3RD LINE AND NOTICE THIRD IS SPELLED 333
"ENTER TEXT MODE: (SS‘;EHD - P9=RBORT »++=DELELNE»77?=PRINT:
LS
DELETED' SRD LINE AND NOTICE THIRD IS SPELLED 333
ENTER TEXT MODE ($$=SEND»@@=REORT>++=DELELNEs77=PRINT:
877
PRINT MODE:
THIS IS A TEST MESSRGE TO DEMOMNSTRARTE THE ARRP MESSAGE COMPOSITION.
THIS IS THE SECOND LINE
ENTER TEXT MODE <($$=SEND:3»=RBORT»++=DELELNE»7?=FRINT: N
#THIS IS THE MEW THIRD LINE SINMCE T DELETED THE OLD OMNE,
#]1 AM REARDY TO SEND IT» LETS TYPE THE SEND COMMAND.
+33
PRINT MODE:
THIS IS A TEST MESSAGE TO DEMOMSTRATE THE ARARP MESSASE COMPOSITION.
THIS IS THE SECOND LINE
THIS IS THE MNEW THIRD LINE SINCE 1 DELETED THE OLD ONE.
I AM REARDY TO SEND ITs LETS TYPE THE SEND COMMRMD.
-— SEND IT [¥YsNl7? ¥
-—END M35 CMP——

ZCZC BILRDEMIS A

E 01-15:00:11 2 —MESEABE-

THIZ IS A TEST MESSAGE TO DEMONSTRRTE THE HPHP MESSAGES COMPOSITION.
THIS IS THE SECOND LINE

THIS IS THE NEW THIRD LINE SINCE I DELETED THE gLDo DHE.

I AM RERDY TO SEND IT» LETS TYPE THE SEND COMMAND.

MNNM

Sample Message Compos1t1on Dialogue with Final Product

Figure VI.b.
: (User-Entered Text is Underlined).
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Product Threshold Commands

On most of the products, the actual meteorological data are converted
into levels which is then displayed. The intensity maps use six
levels and the other products use nine levels. These Tlevels are
arbitrary and can be set to the user's preference. The precipitation
_ rates that are used and derived from the empirical Z-R relationships
are approximations only. The commands to check the status and change
the thresholds are (privileged commands denoted by an asterisk):

THRES: Display the product display thres-
holds (Figure VI.7).

* THRES:INT L XXX Change the intensity display thres-
hold level "L" to "X.XX" inches/hour.
Example: THRES:INT 6 500 will set
Tevel 6 intensity thresho]d to 5.00
inches/hour.

* THRES:ACC L XXX - Change the accumulation display
threshold level "L" to "X.XX"

inches. Example: THRES:ACC 7 450
will set the level 7 precipitation
accumulation threshold to 4.50 inches.

* THRES:TOP L XXX Change the echo tops display threshold
level "L" to "XXX" kilometers. Example:
THRES:TOP 1 5 will set the level 1 echo
tops threshold to 5 kilometers.

* THRES:VIL L XXX Change the echo VIL values d1sp1ay thres-
hold Tevel "L" to "XXX" kg./m?. Example:
THRES:VIL 4 35 will set Tevel 4 VIL
threshold values to 35 kg./m2.

Observation Commands

The observation subsystem commands allow the operator to change the
observation interval. ARAP is programmed to take an observation on the
hour and at even intervals throughout the hour. A tops scan may be

taken at an even interval of time that coincides with the normal obser-
vation interval. The commands (privileged status denoted by an asterisk)
are:

0BS: Display the current observational status
(Figure VI.8).
* (0BS:STOP Disable further observations.
* 0OBS:INT X Set the observation interval to "X"

minutes. "X" must range from 5 to 60
and must be evenly divisible into an
hour. Example: OBS:INT 12 sets the
observation interval to twelve minutes.
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THRES: ‘ n
+ REGUEST GUEUED ' \ '
ZCZC EILRDRMIS ‘

E 01-14:56:07 SIGNAL PROCESSING THRESHOLDS

LEVEL: 1 2 3 4 bul 6 I g 9
INT- 00,01 ago.10 . 00.50 o1.00.- 02.00 0s. oo

ACC- 00,01 nn. 10 on. 25 ao.an 01. 00 o2. 0u 0z. 00 04, 0 05, 0
TOFP- 01 04 oy 10 12 15 15 21 o4
vIit- 01 10 20 2n 40 =31 &0 7o g0

INT=fH.fHR.:HCC=IH.sTDP=KH.p?IL=KE/ME
MNMN

Figure VI.7. Threshold Status Display

OE=:

+ REQIIEST GUEUED

ZCZ2C BILRDRMIS

E 01-14:57:11 OBSERVYRTIOMNAL STRTUX
OBS. INTERVYAL: 10 MIN.

TOPE. INTERYAL: 20 MIN.

NEXT OBSERY.: 15:00

MNMN

Figure VI.8. Observational Status Display.
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* QOBS:TINT X Set the top scan observation to "X"
minutes. "X" must range from 15 to
60 and must be a multiple of the
observation interval. Example:
OBS:TINT 24 will take a tops scan at
24 and 48 minutes past the hour.
OBS:TINT 60 will make ARAP take a top
scan once an hour.

If the operator issued the following two commands:
OBS:INT 12
OBS:TINT 24
normal observations would be taken at 12 and 36 minufes past the

hour, top scans at 24 and 48 minutes past the hour, and hourly scans
on the hour.

System Operations Commands

The system operation commands permit a user to examine the internal
status of ARAP. ' The commands (privileged commands denoted by an
asterisk) are:

*  TASK: Display the internal tasking structure
of ARAP (Figure VI.9).

* CHAN: Display the system channel assignments
(Figure VI.10).

* SYS:STOP Bring ARAP down in an orderly manner.
The system log file is automatically
transferred to the floppy archive
device if the archive is up

If insufficient disk space is available, the question appears:

$LOG TRANSFER - REPLACE FLOPPY DISK
ENTER @ TO STOP, 1 TO CONTINUE..

If a zero is entered, the remainder of the system log file will be

retained on the main disk. If a 1 is entered (after the disk has been
changed), the file will continue to be transferred to the floppy disk.

System Log Commands

The system Tog commands enable a privileged user to access the system
log and to set the error codes to be logged and/or alerted.

If the system error alarm sounds, press the alarm clear button.

* SYSLOG: - Display the most current 30 system log
» entries (Figure VI.1lla).
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ZCZC BILRDRMES - -

E 01-14:57:24 RADAR SYSTEM TASK STARTUS

TID TASK DESCRIPTION PIO STRTUS

KEYZ2 ASYNC PORT 2 KEYBORRID N30 xMT<-REC SUSPEND
KEY3 ASYNC PORT 3 KEYBIORRD D30 SYSTEM SUSPEND
KEYS CONSOLE KEYPRORRD D30 SYETEM SUSPEND
MET3 ASYNC PORT 2 MESS. GQUEUE 00 EYETEM SUSPEMD
MOTS ASYNC PORT 4 MESS. GUELUE Dl SYSTEM SUSPEND
CCT COMMUNICATION CONTROL TARSK 039 EYETEM SUSPEND

CMOPRO KEYBORRD COMMAND PROCESSOR TASK 040 ACTIVE-RERDY
NMMN

Figure VI.S. Task Status Display.
CHAN:

+ REQUEST QUEUED
ZCZC BILRDRMIS
E 01-14:57:52 SYSTEM CHARNNEL RSESIGNMENTS

No--RRAP. OL 01-—%L06. 02-—-RHRDAR.ER 03-=-%TT0O.
g4—--MUX PORT 0S——MuUX PORT 0e——8TTI. o7——EIM.A
nS—--mMUx PORT 05—3. 10-—FCHAN. 11——mMLx PORT
NNNN

Figure VI.10. Channel Status Display.

EYELOG:

+ REQUEET GUEUED

ZCZC BILRDRMIE

E D7V-134:18:49 RADARRE SYSTEM LOG

MRTS V.07 14311312 M1V7: TRSEK FINISH

TOPYIL 0¥-.0¥ 1421120 M223: (P PRODUCT BUEUED

METS 07~-07 14:11:21 M17A: THIEK STRRT

METS OP-07 14511224 MI7P7: TASK FIMISH

TOPYIL 07-07 14:511:25 MIVV: TRZK FINISH

REER oF-07  14:311:29 Me21l: .G PRODUCT GUEUED

ARER 0F-07 14:11:34 W2oo: PRODUCT ALRERDY QUELED
ARER or-sn7 14:11:34 M222: oA PRODUCT GUEUED

MEITS nov-s07 14:11:3 Mives: THIK STRRT

REERA 07-07 14211236 M177: THIK FINIGSH

METS = 07707 14:11:32 MIP7: TRSEK FINISH

MONITO OF-~07 14214542 MIVE: THEK EZTHRRET

MONMITO 0OV-07 14314346 MIVPFPE TARAEK FINISH

CMDPRO 0O7Y-07 14:16:28 M2d2: SCOMMS STRTUS REGUEETED
METS 0707 14:16:29% MI76: TREK STARRT

MEATS 0F«07 14216230 MIPPs THEK FIMISH

CCT 07-07  14:1F7: 06 M15e: COMMS LINE 2 DOWN

KEYZ oeony 14817111 MIFP6e: TARSK ETART

KEYZ 0707 14217012 M1508 COMMS LINE 2 UP

CCT 0v-07 1421721z M1S0: COMMS LINE 2 UP

CMDPRO 0¥-07 14:17:52 M247: $LOS REGUESTED

MERTZ 0707 14:218:02 M17E: TRASK START -
MoT2 07-07  14:182:02 HM177: TASK FINISH :
MeT2 0707 14218202 M17Pe: THREK STARRT

MOTS O7-07  14:18:22 M177: THSK FINISH

CHMOFRO 0OY-07 14:18:28 Mo47: BLOG REGUESTED

MeTEZ 07-07  14:218:21 MiIFe: TRSEK STHRRT

MOTZ 07,07 14818231 M1VY: THEK FINIEH

METe Or-n7  14:518:322 M1vVse: TREK STRRT

MET2 0707  14:18:141 MI7P7: TARAIK FINISH

Figure VI.1la. SYSLOG: Display.
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*  SYSLOG: XXX Display the most current “XXX" system
Tog entries. Example: SYSLOG:3 will
display the 3 most current entries
(Figure VI.11b).

*  SYSLOG:ALM XXX Display all of the alarmed system log
entries contained in the most current
"XXX" entries. Example: SYSLOG:ALM 300
will display all alerted messages in the
300 most recent log entries (Figure

VI.1llc).
* SYSLOG:DOWN Disable system logging.
* SYSLOG:UP Enable system Togging on disk only.

No messages (except alarm messages)
will appear on the video terminal.

*

SYSLOG:UP CON Enable system Togging both on disk
and on video terminal.

The format of the system Tog messages are:

EIM, ,03/02 10:13:16 , ,E001: , lILLEGAL CHANNEL ,

Task . date/time message message
number

There are three types of messages. The message type is determined by
the letter preceding the message nubmer:

M - routine information message
E - error condition message
W - warning message

Several commands are available to the user to add/delete and 1ist the
error message to be Togged and alerted (privileged commands are denoted
by an asterisk):

* ERR: Display all messages to be logged and
alerted (Figure VI.12).

* ERR:ADD XXX Add error code "XXX" to 1list of codes
to be Togged. Example: ERR:ADD 0@§
will add octal code 6 (END OF FILE) to
list of codes to be logged.

*  ERR:DEL XXX : Remove error code "XXX" from list of
codes to be Togged. Example:
ERR:DEL 176 deletes the message "TASK
START" from 1list of codes to be logged.

* ERR:ALM ADD XXX Add error code "XXX" to list of codes
to be alerted. Example: ERR:ALM ADD 164

will add the "RADAR TIMEOUT" message to
1ist of codes to be alerted.
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SYELOG: =

+ REGQUEST GUEU
ZCZC BILRIRMIS
E D7-14:18:29

MOT2 n7-07
MaT2 0707
MaT2 o707
NNMNN

Figure VI.11b.

LW R
PR

LOG:ALM 200

ED

RRDRR SYSTEM LOG

14:12:02 M177: TRSK FINISH
14:18: 03 MIFV6: THIK STRRT
14:18:22 MI177: TASK FINISH

SYSLOG:3 Display.

+ REGLUEST GLUIEUED

ZCZC RBILRIRMIZ

RADAR EYSTEM LOG

4:02:17 M1Sa: COMME LINE 2 DOWN
4:03:20 Mi1S6: COMMS LIME & DOWN
4:08:24 MiS4: ARCHIVE DOWN
420902 M1S54: ARRCHIVE DOWN
42092132 MI1Se: COMMS LINE 2 DOWN
420914 M1SA: COMMS LINE 2 DOWN
4:17: 06 MI1Se: COMMS LINE £

LW

E I7-14:217:59

———RLERT MESERGES ONLY---
CCT ovs07 1

KEYZ o707 1

CCT -0y 1

CCT ovsud 1

CCT norsoo7 1

KEYZ o700y 1

CCT ovso7 1

MNNMNMN

Figure VI.1lc.

SYSLOG:ALM 200 Display.
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ERR:

+ REGUEST QUEUED

ZCZC PILRIDRERR A

E OFP~14230:32 ERDAR SYSTEM

g asa a2 22228 222 22

MEEZERGES TO BE LOGGED:

E0ol: ILLEGAL FILENAME

En0z: ILLEGRL DEYICE COMMAND
ENDs: END OF FILE

EN32: ILLEGAL DIRECTORY

A ErEEr e e b e b et bed
MESSARGES TO BE RLERTED:
Enns: END QF FILE

MMM

ErRROR

EQoz:
EQDg:
EGz3:
M154:

CODES

ILLERARL SYETEM COMMAND
NOT A RAND-CONTIG FILE
SYSTEM OYERWRITE
ARCHIYE DOWN

ARCHIVE DOWN

Figure VI.12. Error Code Table Status Display.
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* ERR:ALM DEL XXX Remove error code "XXX" from list of
codes to be alerted. Example:
ERR:ALM DEL 200 will remove the
error "BAD DATA DETECTED" from list
of codes to be alerted.

Help Commands

For a user who requires a quick-reference guide, the nonprivileged
command HELP: will print a Tist of the ARAP commands.
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Climatological Prediction of Cumulonimbus Clouds in the Vicinity of the Yucca Flat Weather Station. R. F. Quiring, June 1977. (PB-271-704/AS)

A Method for Transforming Temperature Distripution to Normality. Morris S. Webb, Jr., June 1977. (PB-271-742/AS)

%tatistica1)euidance for Prediction of Eastern North Pacific Tropical Cycione.Motion - Part I. Charles J. Neumann and Preston W. Leftwich, August 1977.
PB-272-661

StatistzcaW Guidance c))n the Prediction of Eastern North Pacific Tropical Cyclone Motion - Part II. Preston W. Leftwich and Charles J. Neumann, August
1977. (PB-273-155/AS

Development of a Probability Equation for Winter-Type Precipitation Patterns in Great Falls, Montana. Kenneth B. Mielke, February 1978.(PB-281-387/AS)
Hand Calculator Program to Compute Parcel Thermal Dynamics. Dan Gudgel, April 1978. (PB-283-080/AS)

Fire Whirls. David W. Goens, May 1978. (PB-283-866/AS) .

Flash-Flood Procedure. Ralph C. Hatch and Gerald Williams, May 1978. (PB-286-014/AS)

Automated Fire-Weather Forecasts. Mark A. Moilner and David E. Olsen, September 1978. (PB-289-916/AS)

Estimates of the Effects of Terrain Blocking on the Los Angeles WSR-74C Weather Radar. R. G. Pappas, R. Y. Lee, B. W. Finke, October 1978.(PB289767/AS)
Spectral Techniques in Ocean Wave Forecasting. John A. Jannuzzi, October 1978. (PB291317/AS)

Solar Radiation. John A. Jannuzzi, November 1978, (PB291195/AS)

Application of a Spectrum Analyzer in Forecasting Ocean Swell in Southern California Coastal Waters. Lawrence P. Kierulff, January 1979. (PB292716/AS)
Basic Hydrologic Principles. Thomas L. Dietrich, January 1979. (PB292247/AS)

LFM 24-Hour Prediction of Eastern Pacific Cyclones Refined by Satellite Images. John R. Zimmerman and Charles P. Ruscha, Jr., Jan. 1979. (PB294324/AS)

A Simple Analysis/Diagnosis System for Real Time Evaluation of Vertical Motion. Scott Heflick and James R. Fors, February 1979. (PB294216/AS)

Aids for Forecasting Minimum Temperature in the Wenatchee Frost District. Robert S. Robinson, April 1979. (PB298339/AS)

Influence of Cloudiness on Summertime Temperatures in the Eastern Washington Fire Weather District. James Holcomb, April 1979. (PB298674/AS)
Comparison of LFM and MFM Precipitation Guidance for Nevada During Doreen. Christopher Hi1l, April 1979. (PB298613/AS)

The Usefulness of Data from Mountaintop Fire Lookout Stations in Determining Atmospheric Stability. Jonathan W. Corey, April 1979. (PB298839/AS)

{he Depth of the Marine Layer at San Diego as Related to Subsequent Cool Season Precipitation Episodes in Arizona. Ira S. Brenner, May 1979.
PB298817/AS '

Arizona Coo1)Season Climatological Surface Wind and Pressure Gradient Study. Ira S. Brenner, May 1979. (PB298900/AS)

?n the Use of)So1ar Radiation and Temperature Models to Estimate the Snap Bean Maturity Date in the Willamette Valley. Earl M. Bates, August 1979.
PB80-160971

The BART Experiment. Morris S. Webb, October 1979. (PB80-155112)

Occurrence and Distribution of Flash Floods in the Western Region. Thomas L. Dietrich, December 1979. (PB80-160344)

Misinterpretations o; Precipitation Probability Forecasts. Allan H. Murphy, Sarah Lichtenstein, Baruch Fischhoff, and Robert L. Winkler, February
1980.  (PB80-174576

Annual Data and Verification Tabulation - Eastern and Central North Pacific Tropical Storms and Hurricanes 1979. Emil B. Gunther and Staff, EPHC,

April 1980. (PB80-220486)

NMC Model Performance in the Northeast Pacific. James E. Overiand, PMEL-ERL, April 1980. (PB80-196033)

Ciimate of Salt Lake City, Utah. Wilbur E. Figgins, June 1980. (PB80-225493)

An Automatic Lightning Detection System in Northern California. James E. Rea and Chris E. Fontana, June 1980. (PB80-225592)

?egression Eguation for the Peak Wind Gust 6 to 12 Hours in Advance at Great Falls During Strong Downslope Wind Storms. Michael J. Oard, July 1980.
PB81-108367

A Raininess Index for the Arizona Monsoon. John H. TenHarkel, July 1980. (PB81-106494)

The Effects of Terrain Distribution on Summer Thunderstorm Activity at Reno, Nevada. Christopher Dean Hill, July 1980. (PBS1-102501)

?n Operat;on?l Evaluation of the Scofield/Qliver Technique for Estimating Precipitation Rates from Satellite Imagery. Richard Ochoa, August 1980.
PB81-108227 '

Hydrology Practicum. Thomas Dietrich, September 1980. (PB81-134033)

Tropical Cyclone Effects on California. Arnoid Court, October 1981. (PB81-133779)

Eastern North Pacific Tropical Cyclone Occurrences During Intraseasonal Periods. Preston W. Leftwich and Gail M. Brown, February 1881.

Solar Radiation as a Sole Source of Energy for Photovoltaics in Las Vegas, Nevada, for July and December. Darryl Randerson, April 1981.

A Systems Approach to Real-Time Runoff Analysis with a Deterministic Rainfall-Runoff Model. Robert J. C. Burnash and R. Larry Ferral, April 1981.

A Compérison of Two Methods for Forecasting Thunderstorms at Luke Air Force Base, Arizona. Lt. Colonel Keith R. Cooley, April 1981.
An Objective Aid for Forecasting Afternoon Relative Humidity Along the Washington Cascade East Slopes. Robert S. Robinsen, April 1981.

Annual Data and Verification Tabulation, Eastern North Pacific Tropical Storms and Hdrricahes 1980. Emil B. Gunther and Staff, May 1981,

Preliminary Estimates of Wind Power Potential at the Nevada Test Site. Howard G. Booth, June 1981.



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Aimospheric Administration was established as part of the Department of
Commerce on October 3, 1970. The mission responsibilities of NOAA arc to assess the socioeconomic impact
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth,
the oceans and their living resources, the atmosphere, und the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive
research results, major techniques, and special inves-
tigations.

CONTRACT AND GRANT REPORTS — Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS — Presentation of analyzed data gencrally
in the form of maps showing distribution of rainfall,
chemical and physical conditions of oceans and at-
mosphere, distribution of fishes and marine mam-
mals, ionospheric conditions, etc. '

TECHNICAL SERVICE PUBLICATIONS — Re-
ports containing data. observations, instructions, etc.
A partial listing includes data serials; prediction and
outlook periodicals; technical manuals, training pa-
pers, planning reports, and information serials; and
misccllaneous technical publications.

TECHNICAL REPORTS — Journal quality with
extensive details, mathematical developments, or data
listings. '

TECHNICAL MEMORANDUMS — Reports  of
preliminary, partial, or negative research or technol-
ogy results, interim instructions, and the like. -
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Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard
Rockville, MD 20852



