NAS-TC-25083101
Revision F
Ppril 14, 1998

U.S. Department of Transportation
Federal Aviation Administration
INTERFACE CONTROL DOCUNENT
between
AWOS Data Acquisiion System (ADAS)
and

Automated Weather Observing System (AWOS)




NAS-IC-25083101
Revision F
April 14, 1998

INTERFACE CONTROL DOCUMENT
APPROVAL ST@NATURE PAGE

2WOS DATA ACQUISTTICN SYSTEM
AUTCMATED WEATHER CBSERVING SYSTEM

(ADAS/AWOS)

APPROVAL SIGNATURES

PARTICIPANT NAME DATE

FAA/ATA-430

NWS/Wix23

ii




NAS-TC-25083101L
Revision F
April 14, 1998

REVISION RECORD

REVISICON DESCRIPTICN DATE ENTERED BY

LETTER

F Changes to pages 73-75, April 14, JPG
77-79, 85, 91, 98-102, 1598

107, 117-120, 174, 175,
178, 193, 196-1839, 207,
210-212, 216-218, 220-224,
226, and 228-233.

idii



NAS-IC-25083101 S
Revision F 4 -
2pril 14, 19388

EFFECTIVITY

FACTLITY DATE

Atlantic City, NJ (FAA Technical Center) 10/12/92
Cklahoma City, OK (Rercnautical Center) 01/11/93
Auburn, WA 05/26/93
Hampton, GA 06/23/93
Aurora, IL - 07/21/93
Bulegs, TX 08/18/93
Oberlin, CH 09/15/93
Houstorn, TX 10/13/93
Longmont, CO 11/10/93
leesburg, VA 12/07/93
Salt Lake City, UT 01/05/94
Ronknokoma, NY 02/02/94
Olathe, KS 03/02/94
Farmington, MN 03/30/94
Albuquerque, NM 04/27/94
Freemont, CA 05/25/94
Memphis, TN 06/22/94
Palmdale, CA 07/20/94.
Miami, FL 08/17/94
Indianapolis, IN 09/14/94
Hilliard, FL 10/12/94
Nashua, NH 11/11/94
Hornolulu, HI 12/04/94
Anchorage, 2K , 01/04/95

iv e



WWWINNMNNNVNNMVNMNINNNOMONNBONNDDNN0NNND NN

Paragraph
1
2
1
2
3

NUUYUNNNOO AU RWNRRRREBERRRBRRBR

ook W

R

[

WNhNNMNMNNNMNNNREFERFRRPRPRE

W N P

Ak WP

TABLE OF CONIENTS
Title

SCOPE
Scope

Subsystem/Equlpment Item Respons:.blllty L:Lst

APPLICARTE DOCUMENTS .

Government Documents .
Non-Government Documents .
Related ICDs . . .

INTERFACE C[—]ARACI'ERISTICS

General Desion Characteristics .
Functional Characteristics .
XApplication Process ..
Application Data Units (ADUs)

Data Transfer e ..

Data Request .

Error Condition

Data Extension . .

Weather Message Fonnats

BWOS Format Weather Message

SAO Format Weather Message . . . . . .
Lightning Activity Data (LAD) Message
SHEF Weather Message . . .
Daily and Monthly Summaxy Message
Metar Format Weather Message .
Non-Weather Message Formats
Pregentation Layer .

Session Layer .

Transport Layer

Network Layer .

Data Link ILayer . . .
Classes of Procedure and Optlons .
Addressing . . . . .

Physical Layer . . .

Functional Pin Asagnn‘ent
Electrical . .

Signaling and Tlma.ng

Distance . .

Cable

Comnectors . .

Interface Protectlon ..

Physical Characteristics .
Mechanical Characteristics .
Installation .

NAS-TIC-25083101
Revigion F
April 14, 1998

ERECN RN RO RE VIRV



NAS-IC-25083101
Revision F
April 14, 1998

Ha o b bl b o R s R R R R R WD WD W W W W W WL W W LW LW W W W

Paragraph

N NN N N NN N T SIS SRR

MNMNMNMNOMERPERPREE

B W W W W W NN NN (- e e e e

W N =

U Wb

TBRWNRPERPERRRPRRPR

W

W0 d O U W

TABLE OF CCNTENTS

Title

Interchangeability .

Surface Finigh . .

Location and Orlentatlon .

Holes .

Fasteners . .

Bonding .

Weight and Center of Grav:Lty
Materials . . . . . . . ..
Markings . . .

Commnectors . . .

Fluids (Gases and. La.qulds)
Transportation and Handling .
Electrical /Electronic Characterlstlcs
Electrical/Electronic Block Diagrams .
System Description . C e e e
Schematics .

Interface Wiring Dlagrams

Power Capacity .

Environmental Cha:cacterlstlcs
Thermal .

Passive Heat 'I‘ransfer

Cooling .

Electrcmagnetlc

Dynamic . . .
Frivelope Ciharacterlstlcs - .
QUATLTTY ASSURANCE PROVISICONS .
General . .

Respons:.b:l.llty for verlflcatlon
Contractor test:l.ng .. .
Contractor QA reqturenents e e
Special Test Support Requirements
Verification Methods and Rationale .
Inspection (I}

Hardware . .

Software .

Technical Data and Docmrentatlon ('ID&JE)) -

Test (T)
Hardware .
Software .

Technical Data and Documentatlon ('IDSD)

vi

25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
29
29
29
29
30
30
30
30
30
30
30
30
31
31
31
31

RIEprr S



NAS-IC-25083101

Revigion F

April 14, 1998

TABIE OF CONTENTS

Paragraph Title
4.4.3 Demonstration (D)
4.4.3.1 Hardware . . .
4.4.3.2 Software . . .
4.4.3.3 Technical Data and Docunentatlon (TD&D)
4.4.4 Analysis (A) e e
4.4.4.1 Hardware . .
4.4.4.2 Software . .
4.5 Verification Phases
4.5,1 Subsystem Acceptance Testmg .
4.5.2 System Integration Testing .
4.5.3 Site Acceptance Testing .o
4.6 Quality Conformance Inspectlons
4.6.1 Subsystem Acceptance . . .
4.7 Verification Characterlstlcs .
4.7.1 Prctocol . . .
4.7.1.1 HOIC . . . .+ .+ .+ « o .
5. PREPARATICON FOR DELIVERY .
6. NOTES
6.1 Glossary of Terms .
6.2 Abbreviations and Acronyms .
APPENDIX I .
10. AWOS FORMAT WEA'IHE:R MESSAGE
10.1 Purpose . .
10.1.1 Appllcablllty . .
10.2 General Conventions and Crlterla .
10.2.1 Source Data and Systems
10.2.2 Application Data Unit
10.2.3 Encoding Convention
10.2.4 A0S Message Type
10.2.5 Reporting Criteria .
10.2.6 Operator Tnput .
10.2.6.1 ASCS and A0S . . .
10.2.6.2 Federal and Non—federal AWOS
10.2.7 Missing Pata . . .
10.2.7.1 Sensor Data Status Fleld
10.2.7.2 Data Field . . . .
10.3 Content and Fo:t:mat ..
10.3.1 Site ID (Table 10-1, Fleld 1) . e . .
10.3.2 Site Configuration Number (Table 10- 1 Fleld 2)
10.3.3 Date and Time (Table 10-1, Field 3)
10.3.4 Alert Data (Table 10-1, Field 4)

vii

31
31
31
31
32
32
32
32
32
33
33
33
33
33
33
33
49
51
51
60

69
69
69
69
69
69
69
69
69
69
69
69
71
71
71
71
71
72
74
75
75



NAS-IC-25083101 e
Revision F S
April 14, 1998

TABLE OF CONTENTS

Paragraph Title Page
10.3.5 Cloud Layer and Amount (Table 10-1, Field 5) . . . . . . . 76
10.3.6 Horizontal Visibility (Table 10-1, Field 6) . . . . . . . 77
10.3.7 Cbserved Precipitation (Teble 10-1, Field 7) . . . . . . . 78
10.3.8 Ambient Temperature (Table 10-1, Field 8) . . . . . . . . 79
10.3.9 Dew Point Temperature (Table 10-1, Field 9) . . . . . . . 79
10.3.10 Wind Direction (Table 10-1, Field 10} . . . . . . . . . . 80
10.3.11 Wind Speed and Gust (Table 10-1, Field 11) . . . . . . . . 80
10.3.12 Atmospheric Pressure (Table 10-1, Field 12} . . . . . . . 80
10.3.13 Runway Visual Range (Table 10-1, Field 13) . . . .. .. 81
10.3.14 Reserved for Expansion (Table 10-1, Fields 14- 16) e e e . 81
10.3.15 Lightning Activity (Table 10-1, Field 17) . . . . . . . . 81
10.3.15.1 Special (S) . v v v e e e e e e e e e e e e e e .. B2
10.3.15.2 Availability (B) . . . . . & . e e e e e e e e e .. 82
10.3.15.3 Lightning (I) . . . . . . . .« . o« . o . .00 ... 82
10.3.15.4 Reserved (R} . . . e e s e e e e e e . 82
10.3.16 Site Status (Table 10 1 F:Leld 18) e e . e e 82
10.3.17 Senscr and Sensor Data Status (Table 10-1, Fleld 19) .. 83
10.3.18 Parameter Activation Status (Table 10-1, Field 20} . . . . 84
10.3.18 Automated Remarks Status (Table 10-1, Field 21) . . . . . 84
10.3.20 Automated Remarks (Table 10-1, Field 22} . . . . . . . . . 85
10.3.20.1 Automated Lightning Remark . . . . . . . . . . ... ... 86
10.3.20.2 Variable Visibility . . . . . . . . . . . . . < . < ... 86
10.3.20.3 Variable Wind . . . . . . & v v v v v e e e e e e e e 86
10.3.20.4 Variable Ceiling . . . e e e e e e e e e e e e 87
10.32.20.5 Visibility At Second Locatlon e e e e e e e e e o . . . . BB
10.3.20.6 Ceiling Height At Second Iocation . . . . . . . . . . . . 88
10.3.21 Operator Remarks (Table 10-1, Field 23) . . . . . . . . . 89
APPENDIX IT . . . s s e e e e e e e . . . . . 108
20. AUTOMATED SURFACE AVIATION OBSERVATION (SAO)

FORMAT WEATHER MESSAGE . . . . « +» « « . . . . 109
20.1 ' PUFDOSE  « & v v & & v e e e e e e e e e e e e e e e e .. 109
APPENDTX ITT . . . S s e
30. LIGE-IININGACI‘IVITYDA‘IAME‘SSA(E e e e e e e e e e e e e e e e e .o.o.o112
30.1 Purpose . . . e i
30.2 General Conventlons a.nd C:rlterla e i §
"30.2.1 Source Data arnd Systems . . ., . . . . . . . . . . . . . . 111
30.2.2 Applicaticn Data Unit . . . . . . . . . . . . . . . . . . 111
30.2.3 Enceding Convention . . . . . . . . . . . . . . . ... . 111 5
30.2.4 IAD MeSSage TYPE « « v v v v e e e v e e e e e e e ... 111 P

viii



NAS-TIC-25083101
Revision F
2pril 14, 1998

TABLE OF CONTENTS

E

Title Page

30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
. 30.
30.
30.
30.

Reporting Criteria . . . . . . . . v v v v v v+« . . . . 111
Operator ITmput . . . .« ¢ « v v ¢ ¢ v v v v e e e e . . oL 112
Format and Content . . . e i
AWOS Site ID (Table 30-1, Fleld 1) ... U i
Lightning Information (Table 30-1, Field 2) . s 15
Special (3) . . . . . . ¢ ¢ i i e e e e e e e e e e . . . 115
Availability (A) . . . . ¢« + v v 4« ¢ v 4 4 4 v e 4+ . . . 115
Lightning L) . . . . . . . . . ¢« ¢ ¢ ¢ v v v v o« . .. 115
Reserved (R) . O s 1
Automated.Laghtnlng Remark (Table 30-1, Field 3) . . . . . 117
Text remark . . . . . . . . . . o L . . . . . . . . . . .117
Voiced remark . . . e M
IWOS lightning proce551ng B I .
Lightning not available . . . . . . . . . . . . . . . . . 119
.2 Lightning available . . . . . . . . . . . . .« .. . . . 120

WRWWNNNNNH oG
W N

R W W W WWwWWwhN
b

APPENDIX IV . . . e e
40. NON-WEATHER MESSAGES e
40. Purpose . . e B2
40.1.1 Appllcablllty .. . S
40. : General Conventicons and Crlterla D -
40, Source Data and Systems . . . . . . . . . . . . . . . . . 123
40. Application Data Unit . . . . . . . . . . . . . . . . . . 123
40. Non-Weather Message Types e o
40. .1 Test Message . . . . e ek
40.2.3.2 Date/Time MESSA0E + + « + + & « v o o o o o o o o « « . . 123
40. .3 Error MesSSade . . & < v v o 4 v e v e e e e e e e e e e . 124
40. Encoding Corvention . . . . . . . v 4 v v v v e v e e 124
40. Test Message . - - - - -« « o 0 v i e et e e e e e e . 124
40. Date/Time MESSage . . - + + « « & v 4 o o = o« o v o o . . 124
40, Error Message . . . . ¢ & & i i it i e e e e e e e .. 124
40. Reporting Scenarios . . . .« & & v v v v v e e e e e .. 124
40. Test MESSAGE « & v ¢ v v ¢ 4 4 v e e e e e e e e e .. 124
40. Date/Time MESSATE . . - v « « & « o« & & o & v o o « o « . 124
40. Error MeSSage . . - = « « « « « + « 4 + s 4 4 o+« o« . . . 125
40. Operator Imput . . . . . . . . . . . . . « .« . « - - .. 125
40. d Test MESSATE &« + v+ v« « v v v e v 4 o v o s 4« e« o« o« . . 125
40. .2 Date/Time MBSSAge . . . . « « « « « « « & = « « « = « « » 125
40. .3 Error MeSSage . . « & v« ¢ v 4 e e s e e e w e ... 125
40. Missing Data . . . . - . - . & « & « &« « &« « « « « « + . . 125
40. Content and Format . . . . . . . . . . « « + « « . « « . . 125
40. Test MEBSSAGES . - = « & + = = = = « & « & + « = « 4w . - . 125

[FS I

OGO RGO U S B dWwwWwwWN R
W B

WWNNNMNNMNMDNDNMNNDNONDOODOONNDRODNMNDNNODNDDNNDNDE R

=

ix



NAS-IC-25083101 e
Revision F y T
ZApril 14, 1998 :

TABLE OF CONTENTS

Paragraph Title Page
40.3.1.1 AWOS Test Message . . T 25
40.3.1.1.1 Site ID (Table 40-1, F:Leld l) e e e . . . . . . 125
40.3.1.1.2 Site Configuration Number (Table 40-1, Fleld 2) O 24
40.3.1.1.3 System Identifier (Tsble 40-1, Field 3) . . . . . . . . . 129
40.3.1.1.4 Date and Time (Table 40-1, Field 4y . . . . e e e . .. . 129
40.3.1.1.5 Site Location {Table 4¢-1, Field5) . . . . . . . . . . . 129
40.3.1.1.6 Magnetic Variation (Table 40-1, Field6) . . . . . . . . . 129
40.3.1.1.7 Elevation (Table 40-1, Field 7) . . e e e e e .. 129
40.3.1.1.8 A0S Software Version (Table 40-1, Fleld 8) e e e e . . . 129
40.3.1.1.9 Regerved (Table 40-1, Fieldga 9to N) . . . . . . . . . . . 129
40.3.1.2 ADAS Test Message . . N I 24
40.3.1.2.1 Site ID (Table 40-2, Fleld 1) e )4
40.3.1.2.2 Date and Time (Table 40-2, Field 2} . . e e e e e .. 132
40.3.1.2.3 ADAS Software Version (Table 40-2, Field 3) e e e e e e . 132
40.3.2 Date/Time Message . . O i )7
40.3.2.1 Site ID (Table 40-3, Fleld l) - e T I
40.3.2.2 Site Configuration Number (Table 40- 3 Fleld. 2) e e e .. 0132
40.3.2.3 Date and Time (Table 40-3, Field 3) . . e e e . . 132
40,3.2.4 Offset: UIC to Local Standard Time (LST) (Table 40-3,

Field4).......................... 132
40.3.3 Error Message . . e . 7
40.3.3.1 Site ID (Table 40- 4 Fleld 1) - e . e v e . . 134
40.3.3.2 Site Configuration Number (Table 40- 4 Fleld 2) O e 7
40.3.3.3 Date and Time (Table 40-4, Field 3) . . . P . 7.
40.3.3.4 Error Position Indicator (Table 40-4, Fleld 4) S . 7§
40.3.3.5 Data Stream In Error (Table 40-5, Field 5} . . . . . . . . 134
50. DA’IAL]NKIAYER.. e
50.1 Purpose O - 1
50.1.1 Applicability . . . . 3
50.2 General Conventions and C:rlterla . 2% X
50.2.1 Protoctl & . . & . e e e e e e e e e e e e e e e e e . 141
50.2.2 Station Type . . e LR
50.2.3 Link Conflguxatlon B 5 R
50.2.4 Operating Mode . . . . . . . . v v v v v v a0 e e e e e 2. 14]
50.2.5 Frame SEructure . . &« v v v 4 v v v v e e e e e e e e .. 141
50.2.5.1 Order of Transmission . . .+ « . « v « « & = « o « « « « . 141
50.2.5.2 Flag Field . . . v v v v o v e e e e e e e e e e e e .. 142
50.2.5.3 Address Field . . . . . . ¢ . . v i o e 4 e e e e e e .. 142
50.2.5.4 Control Field . . . v v v v o v e e e e e e e e e e e e . 142 /



NAS-IC-25083101
Revisiecn F «
April 14, 1998

TABLE OF CONTENTS

V)
ny

Paragrap Title Page

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

Information (I) Frames . . . . . . . . . . « . .« « . . . . 142
Supervisory (S) Frames . . . . « « ¢« « v 4 o v o« . oo . . . 147
Umurbered (U) Frames . . . . .« v v« o o o« o « o « . . 147
Information Field . . e e e e e e e e e e e e e e .. 14T
Frame Check Sequence (ET}S) e I
Comands and RESpPONSES .+ . & v« v v v v v v v v o« . . . 147
Information Transfer (I) . . . . . . . . . . . . . . . .. 147
Receive Ready (RR) . . . . . & « « & v v v v v v v o« o . 147
Receive Not Ready (RNR) . . . . . . . . . . . . . . . . . 148
Set Normal Response Mode (SNEM) . . . . . . . . . . . . . 148
Disconnect (DISC) . . . 32
Unnunbered Acknowledgement a) . ... .. .. ... .. 1las
Disconmect Mode (DM) . . . v v v v v v v v o « o v o« . . . 148
Frame Reject {FRMR) . . . . . . + & & « & &« & « « = « . . 148
Request Disconmect (RD) . . . . . .« . +« « = + « + « « - . 148
(ode TransSparency . .« « « o o o o o o « « o « « « « « . . 150
Command and RESPOISE & . v v v v v v v v v 4 v v« o« o . 18D
Start-up Procedure . . e 151
ADAS Poll and EWOS Response e A1 4]
.3 ADAS Information Transfer to 2WOS . . . . . . . . . . . . 150
Link ParameterS . . &+ ¢ ¢ v 4« v e« o « v « o o v o o . . 180
.1 _ Timers . . . . . . & &« 4 v v 4 e e e e e e e e ... . B2
.2 Counters . . . e 1
Exception Cbndltlon Reportlng and.Recovery e e e e e ... 182
No Response . . . . . e+« « « o« . 152
Busy Condition . . . . . . . « .« v v 4 v 4 4 o 4 oo . . . 182
FRMR Conditiom . . . . . . ¢ v v v v v v 4 e v & 4 o o . . 183
N{S) Sequence Errors . . . . . = = v « o o « o « o« « o . . 153
Link Constyraints . . . . . . . . . . . . . . <« . v v . . . 153

T S
W N

Lotk W

o

MOMNMNMMNMNMMOMMNNMOMMNNNNMMMOMNNMNMOMNOMNOMNOMNOMDDMOMNNNOMNRNDNNODNDODDODNDORND
W R

FHEPPRPEPRPOYOOYOOODRI0OOOOOUTUIOIUTW,

HPOOOOO

APPENDIX VI . . . e ALY
60, LINK GJNSTRAINTS e 12
60.1 Objective . . . . . . &« ¢« ¢ ¢ @ e ¢ e e < 4« e « < < o . 1BB
60.2 Methed . . . e+ s e e e e« e+« « « < . 155
60.3 Characterlstlcs and.Assumptlons e 1
60.4 Results . . . . . . . e 7
60.5 Conclusions . . . & ¢ ¢ &« & 4 e v 4 4 4w v e v o4 s+ w o« . . 158

APPENDIX VII . . S 53
70. STANDARD Eﬁﬂlﬂ]ﬂEIEEﬁKﬂIl3ICAL EEIIB&«EE Etﬁmﬂxr

(SHEF) MESSAGE . . . « « « « « « -« « . . . 159
70.1 PUrPOSE . v v v v v v v v e e e e e e e e e e e e e oo . 158

xi



NAS-TC-25083101
Revision F
April 14, 1998

Paragraph

RS

OO OO

INESESEN
by

APPENDIX VIII .

TABLE CF CCNTENTS

Title

General Conventions and Criteria .
Source Data and Systems
Application Data Unit

Content and Format .

80. ASOS/AOS DATLY AND MON‘IHLY SUI\MRY ME‘SSACES

80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.
80.

ERUFRECRE

NN PR RR R
NN R
BR

PRWwWwwWwwWwBDhhMNNNNNDNDDNDE
l_l

APPENDTX IX .

Purpose . . .
General Comrentlons and Crlterla .
Source Data and Systems
Application Data Unit . . .
ASOS/RA0S Summary Message Types .
Cperator Input . . .
Storage Requirements .

Misging Data .

Content and Format .

Daily Summary Message

Primary Daily Surmary Message
Reporting Criteria .

Intermediate Daily Surrma:ry Message
Reporting Criteria . . . .
Monthly Summary Message

Reporting Criteria .

Encoding Convention

S0. AVIATICN ROU'I‘INE WEA'IHER REPORT (Metar) FORMAT WEATHER MES

90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.
90.

[N

NN NMNNNOONDDNNNONERER
WhwwwwmnwerRHPrRERE
BN N W

o

Purpose . .

Appllcablllty to ASOS and AOS

Applicability to ADAS . . .

General Conventions and C:rlter:La .

Source Data and Constraints

ADU Headers

AWOS Modes . . .

A0S Alert Data

Enceding Convention

Message Types . .

Aviation Routine Weather Repo:rt (METAR) . .
Aviation Selected Spec:.a_'l. Weather Report (SPECI)
Ceiling . . . .

Sky Condition

xii

159
159
159
159

16l
16l
lel
161
161
161
161
161
161
161
162
162
162
165
165
165
165
169
170

171
171
171
172
172
172
172
172
172
172
173
173
173
173
173
174

ol



NAS-IC-25083101
Revision F
April 14, 1998

TABIE OF CONTENTS

Paracgraph Title Page
90.2.3.2.3 Visibility - . . . . v . . . e e s e e e e e e e e e e .. 174
90.2.3.2.4 (deleted) . . & & v v v i it e e e e e e e e e e .. 174
90.2.3.2.5 Wind shift . . . . e Ay
90.2.3.2.6 nghtnlng'Act1v1ty ey %
80.2.3.2.7 Precipitaticn . . T Oy =1
90.2.3.2.8 Runway Visual Range (RVR) O I 15
90.2.3.2.9 Urgent Weather} . . B I
90.2.3.3 Special Reports Based on Local Thresholds B Iy
90.2.3.3.1 Ceiling . . & & & v & v it e e e e e e e e e e e e e .. 178
80.2.3.3.2 Sky Condition . . . .+ « 4« v v v v v v 4 e e e e e e . . 178
90.2.3.3.3 Vieibility . . . . . . . ¢ . . . . . oe e e e e e e e .. 176

. 90.2.4 REMARKS . . & 4 v 4 v 4 e v v 4 e 4 e v v e e e e e e . 176
80.2.4.1 Automated REMARKS . . . . . . & v v v v v v v e v e e .. 178
90.2.4.1.1 Urgent Weather . . . . . . . . . . v ¢ . v v v v v« v ... 176
90.2.4.1.1.A Station TYPE . . « & & v v v vt e e e e e e e e e e e .. 176
90.2.4.1.2 Wind shift . . . . e {3
90.2.4.1.3 Variable V1s1b111ty e 7 Y
90.2.4.1.4 Automated Lightning . . T )
90.2.4.1.5 Present Weather Begln/End o I £
90.2.4.1.6 Pressure Falling/Rising . . . . . « v ¢ « « « « o« « « . . 176
90.2.4.1.7 Sea-level Pressure . . « « « v 4« v v v e e e e e e e .. 17T
90.2.4.2 Plain Ianguage REMARKS . . . . . . . .« v & v « v o v o« o« 177
90.2.4.3 Additive Data REMBRKS . . . . . . & + v v v v« v v v « o . 177
90.2.4.3.1 1-Hour Precipitation . . . e
90.2.4.3.2 3- and 6-Hour Prec1p1tatlon e
90.2.4.3.3 24-hour Precipitation . . . . . . . . . .. .o ..o .. 177
90.2.4.3.4 6-hour Mascimum Temperablre & « & & v v v v o 0 s+ o « o« » 177
90.2.4.3.5 6-hour Minimum Temperature . . . O
90.2.4.3.6 24-hour Maximm/Minimmm Témperature o o 4
90.2.4.3.7 3-hour Pressure Tendency . . . . . . . 178
90.2.4.3.8 Precipitation Identifier Informatlon th Avallable . . . . 178
90.2.4.3.9 Freezing Rain Information Not Avajlable . . . . . . . . . 178
90.2.4.3.10 Thunderstorm Information Not Available . . . . . . . . . . 178
90.2.4.3.11 RVR Information Mot Available . . . . . . . . . . . . . . 178
90.2.5 Missing Weather Data . . . . . . . . . . . . . . . . . . . 178
90.3 Content and Format . . . . . . . . . . .« .+ .+ . .. .. 178
90.3.1 General Structure . . . . . . . - 4 4 e e 4 e e . o« . . . 178
90.3.1.1 Message Fields . . . . & .« « v v v v v e e v e e e e .. LT
90.3.1.2 Message Iength . . . . . . . & v &« v v v« c 4 4 e e . o. . 179
90.3.2 Field Compcrents . . . e 71
90.3.2.1 REPCRT TYPE (Table 90- 1 Fleld l) e & - 1.
90.3.2

1.1 Reporting Criteria . . . . . . . . . . . .« .« . . . .. 185

xiii



NAS-TC-25083101 T
Revision F 4 DR
April 14, 1998

TABLE CF CCNTENTS

Paragraph Title Pacre
90.3.2.1.2 Source Data . . . e e e e e e e e e e e e e e e ... o185
90.3.2.1.3 Encoding Conventlon e 215
90.3.2.2 ICCATION INDICATOR (Table 90-1, Field 2) . . . . . . . . . 186
90.3.2.2.1 Reporting Criteria . . . . . . . . . . . . . .. ... .. 186
90.3.2.2.2 Source Data . . . s e e e e e e e e e e e e e e e o . . 188
90.3.2.2.3 Encoding Cbnventlan . e 1Y
90.3.2.3 DATE/TIME (Table 90-1, Fleld 3) e+ s e e s e e o« o < . . 187
80.3.2.3.1 Reporting Criteria . . . . . . . . . . . . . . . . ... . 187
90.3.2.3.2 Source Data . . . e £ ¥
90.3.2.3.3 Encoding Oanventlon . e £
90.3.2.4 SYSTEM IDENTIFIER (Table 90 1 Fleld 4). e« « &« &« « . . . 188
90.3.2.4.1 Reporting Criteria . . . . . . . . . . . . . . .. .. . . 188
90.3.2.4.2 Source Data . . . e e e e e e e e e e e e e e e e .. . 188
90.3.2.4.3 Encoding Gonventlon .. o 12
90.3.2.5 WIND (Table 90-1, Field 5) O I - 1
80.3.2.5.1 Reporting Criteria . . . . . . . . . . . . . . . . . . . . 189
90.3.2.5.2 Source Data . . . e e e e e e e e e e e e e e e e . . . 189
90.3.2.5.3 Encodlng'Ctmventlon .. N K21
90.3.2.6 VISIBILITY (Table 90-1, Fleld.G) e A 2
90.3.2.6.1 Reporting Criteria . . . . . . . . . . . . . . .. ... . 192
90.3.2.6.2 Source Data . . . s A 2
90.3.2.6.3 Encoding Gonventlon e )
90.3.2.7 RVR (Table 90-1, Field 7) . . . . . . . . . « v v v « . . 1%
90.3.2.7.1 Reporting Criteria e 8
90.3.2.7.2 Source Data . . . e e e e e e e e e e e e e e e e . .. 194
90.3.2.7.3 Encoding Conventlon - . P
90.3.2.8 WEATHER GROUP (Table 90-1, Fleld 8) e 1° 1Y
90.3.2.8.1 Reporting Criteria . . . . . . < « . v ¢ v & v v o« v . . . 196
90.3.2.8.2 Source Data . . . e [
90.3.2.8.3 Encoding Conventlon . . e ¥
90.3.2.9 SKY COVER {Table 90-1, Fleld 9) e e e s e e e a4 - . . . 200
90.3.2.9.1 Reporting Criteria . . . . . . . .. . . . . . . . .. .. 200
90.3.2.9.2 Source Data . . . e e e e e e e e e 4 e e e .. .. 200

1 890.3.2.9.3 Enceding Cbnventlon .. v« - . . . 200
90.3.2.10 TEMPERATURE/DEWPOINT (Table 90 1 Fleld 10) 4
90.3.2.10.1 Reporting Criteria . . . . . . . . . . . . . . . . ... 202
90.3.2.10.2 Source Data . . . e e e e e e e e e e e e e e e e .. 202
90.3.2.10.3 Encoding Cbnventlon .. e e e e e e e . 202
90.3.2.11 ALTIMETER SETTING (Table 90 1 Fleld 11) e e e e e e . .. 204
90.3.2.11.1 Reporting Criteria . . . . . . . . . . . . . .« .+ .. . 204 .
80.3.2.11.2 Source Data . . . . . . 4 0 4 e e e e e e e e e e e .. 204 3

xiv



NAS-IC-25083101
Revision F «
April 14, 1998

TABLE OF CONTENTS

Paragraph Title Page
90.3.2.11.3 Encoding Convention . . . A~
90.3.2.12 REMARKS (Table 90-1, Field 12) e . {4
890.3.2.12.1 Automated REMARKS (Table 90-1, Field 12 1) e e e . ... 205
90.3.2.12.1.1 Urgent Weather (Table 90-1, Field 12.1.1) . . . . . . . . 206
90.3.2.12.1.1.1 Reporting Criteria . . . . . + . v « v « « v « -« . . . . . 206
90.3.2.12.1.1.2 Source Data . . . e e e e e a4 e e e e e e e e e .. . 206
90.3.2.12.1.1.3 Encoding Conventlon .. e e - - . . . 206
90.3.2.12.1.1.A Station Type (Table 90-1, Fleld 12 l 1 AJ e e e e ... 207
90.3.2.12.1.1.A.1 Reporting Criteria . . . . . . . . . . « o« v v « « . . . . 207
90.3.2.12.1.1.A.2 Source Data . . . e e e e e e e e e e e e e e e .. 207
90.2.2.12.1.1.A.3 Encoding Conventlon .- e e e e e e e e e . 207
90.3.2.12.1.2 Wind Shift (Table 90-1, Fleld 12 1 2) e e e e e 4 e . . . 208
90.3.2.12.1.2.1 Reporting Criteria . . . . . . . . . . . . . . . . . . . . 208
90.3.2.12.1.2.2 Scurce Data . . . e e e e e e e e e e e e e e e . .. 208
90.3.2.12.1.2.3 Encoding Conventlon = 0 1
90.3.2.12.1.3 Variable Visibility (Table 90-1, Field 12.1.3} . . . . . . 209
90.3.2.12.1.3.1 Reporting Criteria . . . . . . . . . . . . . . . . .. . . 209
80.3.2.12.1.3.2 Source Data . . . e e e e e e e s 4 e e e e e ... 208
90.3.2.12.1.3.3 Encoding Cbnventlon e { o]
90.3.2.12.1.4 Antomated Lightning (Table 20-1, Field 12.1.4) . . . . . . 210
90.3.2.12.1.4.1 Reporting Criteria . . . . . . . . « = v = v v v o« = .« . . 210
80.3.2.12.1.4.2 Source Data . . . e e e e e e e e e e e e e e ... 210
90.3.2.12.1.4.3 Encoding Conventicn . . . . . 210
90.3.2.12.1.5 Present Weather: Begln/End (Table 90 1 Fleld 12 l 5) .. 211
20.3.2.12.1.5.1 Reporting Criteria . . . . = A e
90.3.2.12.1.5.2 Source Data . . . = i
90.3.2.12.1.5.3 Enceding Ctmventlon - = 1
90.3.2.12.1.6 Pressure Falling Rapldly, RlSlng Rapldly (Tahﬂe 90-1,

Field 12.1.6) . . . . . S 51
90.3.2.12.1.6.1 Reporting Criteria . . . . . & v & v v v v v v o 0 v 0 . . 215
90.3.2.12.1.6.2 Source Data . . . 4
90.3.2.12.1.6.3 Encoding Cbnventlon =i .
90.3.2.12.1.7 Sea-level Pressure (SLP} (Table 90-1, Field 12.1.7) . . . 217
90.3.2.12.1.7.1 Reporting Criteria . . . . . . . . . . . . . .+ . ... 217
$0.3.2.12.1.7.2 Souxrce Data . . . -
90.3.2.12.1.7.3 Encoding Cbnventlon .- e e e e .. 217
90.3.2.12.2 Plain Language REMARK (Table 90 1 Fleld 12 2) e e .. . . 218
90.3.2.12.2.1 Reporting Criteria . . . . . . . . . . < . . . . . . . . . 218
90.3.2.12.2.2 Source Data . . . - X
90.3.2.12.2.3 Enceding Cbnventlon X =
90.3.2.12.3 Additive Data REMARKS (Table 90-1, Field 12.3} . . . . . . 219
90.3.2.12.3.1 1-Hour Precipitation (Table 90-1, Field 12.3.1) . . . . . 220

XV



NAS-IC-25083101
Revision F
RApril 14, 1998

Paragraph
90.3.2.12.3.
90.3.2.12.3
90.3.2.12.3.
90.3.2.12.3
90.3.2.,12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
50.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3
20.3.2.12.3
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3
90.3.2.12.3.
90.3.2.12.3.
90.3.2.12.3.
80.3.2.12.3.
90.3.2.12.3.

00 0 00

phb bl

VP WRWWNON N R B R

@ < =l ] OO O

\0 0 0 @

te]

W

TABLE, OF CONTENTS

Title

Reporting Crlterla .

Source Data

Encoding Cbnventlon

3- and 6-Hour Prec:Lp:Ltat:Lon (Table 90 1 F:Leld 12 3 2)
Reporting Criteria . ..

Source Data . . .

EncodlngConventJ_on
24-Hour Precipitation (Table 90-1, Field 12.3.3)
Reporting Criteria . e e e e e e e e
Source Data . . .

Enceding Oonventlon

6-Hour Max1mum.TEmperature (TEble 90-1, Field 12.3.4)

Reporting Criteria .
Scurce Data .o
Enceding Conventlon

6-Hour Minimum Temperatuxe (Iable 90-1, Field 12.3.5)

Reporting Criteria .

Source Data . . .

Encoding Conventlon .

24-Hour Maxumnm@@xunmm1TEnperature (Table 90 1
Field 12.3.86) .. e e e e e e e
Reporting Criteria .

Source Data .

Encoding Convention . . . . . . o« v v o« v o « . .
3-Hour Pressure Tendency (Table 90-1, Field 12.3.7).
Reporting Criteria . e e e e s

Source Data . . .

Encoding Conve.ntlon . .
Precipitation Identifier Info::matlon Not Ava:l.lable
(Table 90-1, Field 12.3.8) .
Reporting Criteria .

Source Data ..

Encoding Conventlon .

Precipitation Accumulator Inforrratlon Not Ava:.lable
(Table 90-1, Field 12.3.8.R7) e e e
Reporting C.‘riteria . .

Source Data .

Encoding Cbnventlon e

Freezing Rain Information Not Avallable (Table 90 l
Field 12.3.9) e e e e e e e e e e e
Reporting Criteria .

xvi

220
220
220
221
221
221
221
222
222
222
222
223
223
223
223
224
224
224
224

225
225
225
225
227
227
227
227

229
229
229
229

230
230
230
230

231
231

N
iy

Ui



-90.3

90.3
90.
90.3

w
N

20.
920.
90.
50.

W www
NRNNN

0.3
90.

1Y)
NN

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table
Table

Table
Table

2.12.

2.12.

A2,

W w W

2.
12,
2.
.12,

12,
12,

2.12.3

W W w W

Ww W

NAS-TC-25083101

Revision F

4

Zpril 14, 1998

TAELE OF (CONTENTS

xvii

Title Pade
.2 Source Data . 231
3 Encoding Conventlon - . . 231
Thunderstorm Information Not Avallable (Table 90 1 '
Field 12.3.10) e e e e e e e e e e e 232
.1 Reporting Criteria . 232
.2  Source Data .. 232
.3 Encoding Conventlon . e e e e . 232
RVR Information Not Avallable {Table 90-1,
Field 12.3.11) . . . 233
.1 Reporting Criteria . 233
.2 Source Data 233
.3 Enccding Conventlon 233
LIST OF TABLES
Title Page
ADU Header Definition . . 13
Verification Requirements 'Iraceablllty Matrlx 34
AWOS Format Weather Message e e S0
Definition of the Alert Data Fleld 4 e . 92
Definition of Cloud Amount Status Octets F:Leld 5 ; . 93
AWOS Format Weather Message Sky/Ceiling Encoding Convention 94
AWOS Format Weather Message Sky/Ceiling Encoding Convention 95
AWOS Format Weather Message Sky/Ceiling Encoding Convention 96
AWOS Format Weather Message Sky/Ceiling Encoding Convention 97
Convention for Encoding Visibility, Field 6 . e e 98
Definition of Obstructions to Vision Field 6 99
Definition of Precipitation Type Field 7 100
Definition of Precipitation Intensity Field 7 .. 101
Description of the AWOS Lightning Activity Field 17 102
Definition of the Site Status Field 18 . . 103
Definition of the Sensor and Sensor Data Status Fleld .. . 1lo4
Definition of the 4-Bit Subgroups Contained in the Sensor and
Sensor Data Status Field . 105
Definition of the Cbstructions to VlSlOl’l and Prec1p:|.tatlon Type
Parameter Activation Status Field e e e e e e e . 106
Mutomated Remarks Status Field 21 107
Automated Remarks Summary for the AWCS Format Weather Message 108
General Format of the IAD Message. e e e e e s . 114



NAS-IC-25083101 R
Revigion F -3
April 14, 1998

LIST OF TABRIFS

Table Title Page
Table 30-2. Description of the Lightning Information Field 2 . . . . . . . 116
Table 30-3. Automated Lightning Remark Encodjng/Decodmg Vocabulary. .. . 118
Table 40-1. Content of the AWOS Test Message . . . . . . . . 135
Table 40-2. Content of the ADAS Test Message. . . . .+ + « « « « « « . . . 137
Table 40-3. Content of the Date/Time Message. . . « + « « - « - . . . . . 138
Table 40-4. Centent of the Error Message. . .- .. 139
Table 50-1. HDIC Commends and Responses for the AWOS/ADAS Interface . . . 149
Table 50-2. ADAS/AWOS Link Parameters . . . . . . 151
Table 60-1. Summary of Link Characteristics and Input Assmptlons - 157

Table 80-1. Remarks Indicating Estimated Data in the Daily Summary Message 164
Table 80-2. Remarks Indicating Estimated Data in the Monthly Summary Messagel169

Table 50-1. Format and Content of the ADAS Autcmated Metar Format Weather

Message . . e 4 e e e e e e s e . . . 182
Table 90-2. Encoding Convention for VlS:I_blllty O -
Table 90-3. Present Weather Types ard Symbology .+« « + = = = =« . . . 198
Table 90-4. Obstructions to Vision Types and Symbology. . . - - - « . . . 199
Table 90-5. Sky Cover Symbols Used in the ADAS Metar Format

Weather Message . . - 1 X X
Table 90-6. Symbology Used for Ind_lcatlng the Begln/End of

Present Weather Conditions. . . S~ 5 1

LIST OF FIGURES

Figure ' Title Page
Figure 3-1. AWOS (ASOS) /ADAS Network Topology . . . e e e e e . 8
Figure 3-2. ASOS-AOS-AWOS / RDAS Communication Layer Interface - . 9
Figure 3-3 Schematic of the Application Data Unit (ADU) Used on the AWOS/ADAS
Interface . . e e e e e 11
Figure 3-4. Matrix Slmmarlzmg ADAS/AWOS Data ‘ransfer ADUs . . . . . . . 21
Figure 10-1. 2AWOS Format Weather Message 2DU. . . . . . . . « « « « « . . . 70
Figure 10-2. AWOS Format Weather Message Structure. . . P
Figure 10-3. Visual Representation of the AWOS Format Weather Message ... 13
Figure 10-4. Two Automated Remarks . . . . . B7
Figure 10-5. Single Operator Comment Follom_ng Two Automated Remarks . . . 89
Figure 30-1. LAD Message ADU. . . P -
Figure 40-1. Test Message Request ADU e 1)

xviidi



Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

40-2.
40-3.
40-4.
40-5.
40-6.
50-1.
50-2.
50-3.
90-1.

NAS-IC-2508310
Revigsion F

1

Bpril 14, 1998

LIST OF FIGURES

Title Page
AWCOS Test Message ADU 127
ADAS Test Message ADT . . 128
Date/Time Message Regquest AU 130
Date/Time Message ADU 131
Error Message ADU . . 133
Structural Relationship of the Defmed Flelds in the HDLC Frame 144
AWOS Link Address Format . . e Y
Contents of the HDIC Control F:Leld . . 146
Block Diagram of a Metar Format Weather Message 181

xX1lx



NAS-TC-25083101
Revision F
April 14, 1998

1. SCOPE

1.1 Scope. This Interface Control Document (ICD) provides the design

characteristics for and implementation criteria of the legical interface
between the Federal Aviation Administration (FAA) Automated Weather Chserving
System (AWOS) and the FAA AWOS Data Acquisition System (ADAS) . The Naticnal
Weather Service (NWS) Automated Surface Coserving System (ASOS), the
Department of Defense (DoD) Automated Observing System (AOS), and non-federal
A0S will also interface with the ADAS. Any and all of these systems that
interface with an ADAS must comply with the design characteristics and
implementation criteria described herein.

In the remainder of this document the term "AWOS", unless explicitly stated
otherwise, shall be taken to refer to all of AS0S, 208, and federal/non-
federal 2WOS. In addition, the term "Metar" (initial capital only) will
always denote the general Aviation Routine Weather Report formatting
convention, while the term "METAR" (all capitals) will dencte gpecifically the
scheduled Metar message type.

The FAA National Interfacility Commumication System (NICS) shall be
responsible for installing the physical and/or logical links between each ADAS
and its network of reporting AWOS sites.

1.2 Subsystem/Equipment Item Responsibility List. The comnectivity between
each subsystem equipment item and those responsible for its desgign are as
follows.

Subsystem/ Operating Group ID
Fquipment Item No. Title Contact
ASOS NWS Wx23 ASOS Program Manager
AWOS FAA ANW-T700 Weather Sensors Manager
ACAS FAA ANW-700 Weather Sensors Manager
NICS FAA RASM-300 Telecomumications Manager

Management and
Operations Division
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2. APPLICARIE DOCUMENTS

2.1 Government Documents.

NAS-TC-25083101
Revision F
April 14, 1998

The following documents of the issue in effect on

the date of this ICD, form a part of this ICD to the extent specified herein.
In the event of conflict between the documents referenced herein and the
contents of the ICD, the contents of the ICD shall ke considered a superseding

requirement.

SPECIFICATTCONS

Federal Aviation Administration (FAA)

FAA-E-2804
FAA-G-2100

FAA-AC-150/5220-16

NAS Verification Plan
NAS-IR-44010001
NAS-TR-44010002

Department of Commerce

50~-SANW~-1-00050

STANDARDS
Federal

FED-STD-1032

FIPS PUB 59

AWOS Data Acquisition System (ADAS) Specification
Electronic Equipment, General Requirements

Automated Weather Cbserving Systems (AWOS) for Nen-
Federal Applications, FAA Advisory Circular

Transmission Equipment: Digital Interface

Transmission Equipment: 2Analog Interface

Contract, containing Automated Surface Cbserving
System (ASOS) Specification, U.S. Department of
Commerce, Naticnal Oceanic and Atmospheric
Administration (NOAA)

Telecommumications: High Speed 25-Position Interface
for Data Terminal Equipment and Data Circuit-

Terminating Equipment
Representations of Universal Time, Local Time

Differentials, and Uhited States Time Zone References
for Imformation Interchange

Federal Aviation Administration

FAA-STD-013

Quality Control Program Requirements

3
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FAR-STD-016 Quality Control System Requirements

FARA-STD-018 Computer Software Quality Program Requirements

FAA-STD-020a Transient Protection, Grounding, Bonding and
Shielding Requirements for Equipment

FAR-STD-025b Preparation of Interface Documentation, October 1587

FAA-STD-029 Selection and Tnplementation of Telecommmication

Standards, 26 February 1986
CTHER PURLICATTICONS

NAS Change Proposalg (NCPs)

NCP 16133 Automated Thunderstorm Detection Requirements for
ASOS arxd ADAS

NCP 17445 FAA’S CONVERSION TO METECROLOGICAL AVIATION REPORT
(METRR) AND TERMINAI, AFRODROME FCORECAST (TAF) WEATHER
MESSAGES

Naticnal Oceanic and Atmospheric Administration (NOAA)

FMH-1 Federal Meteorclogical Handobock - Surface Aviation

Chservations, FOM-H1-1995, Department of Commerce

Federal Commumications Commisgion {FCC)

FCC Rules, Part 15, Code of Federal Telecommunicaticon

Subpart J Regulations

Other

NOS National Ocean Survey, U.S. Terminal Procedures
AFD Airport/Facility Directory, Naticnal Ocean Service

(NOS), National Oceanic and Atmospheric
Administration (NORA), Department of Commverce (DOC)




NAS-TIC-25083101
Revision F «
2pril 14, 1998

2.2 Non-Govermment Documents. The following documents of the issue in
effect on the date of this ICD, form a part of this ICD to the extent
specified herein. In the event of conflict between the documents referenced
herein and the contents of the ICD, the contents of the ICD shall be
considered a superseding requirement.

Flectronic Industries Association (EIA)

R5-232-C Interface between Data Terminal Equipment and Data

Circuit-Terminal Equipment Employing Serial Binary
bata Interchange

International Standards Crganization (ISO)

IS0 3309 Data Commmication - High-level Data Link Control
Procedures - Frame Structure

ISO 4335 Data Commumication - High-level Data Link Control
Procedures - Elements of Procedures

ISO 7498 Information Processing Systems - Open Systems
Intercommection - Bagic Reference Model, ISQ, Geneva,
Switzerland

IS0 7809 Information Processing Systems - Data Communication -

High-level Data Link Control Procedures -
Consclidation of Classes of Procedures

2.3 Related ICDs.

NAS-TIC-3000X  Interface Control Document between Automated Surface
Cbserving System(ASOS) and the Tower Control Computer
Complex (TCCC),

XK -HK-XOOHXXK,.  Interface Control Document between Zutomated Surface
Observing System(AS0S) and the Automated Weather Information
Processing System (BWIPS) .
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3. INTERFACE CHARACTERISTICS

3.1 General Design Characteristics. The ADAS system is required to input
weather messages from federal AWOS, non-federal AWOS, National Weather Service
(MWS) Automated Surface Cbserving Systems (ASOS), and Department of Defense
(DoD) Automated Observing Systems (A0S) on a l-minute cycle; to determine and
report on weather conditions to the aviation weather commmity as they occur;
and to disseminate the weather messages to the Data Link Processor (DLP),
Weather and Radar Processor (WARP), and the Weather Message Switching Center
Replacement (WMSCR). In the remminder of this document the term "AWOS",
unless explicitly stated cotherwise, shall be taken to refer to all of ASCS,
A0S, and federal/non-federal AWOS. In addition, 2ADAS receives Lightning
Detection Data (IDD} from the Naticnal Lightning Detection Network (NLDN), and
disseminates Lightning Activity Data (LAD) to AWOS. An ADAS is located in
each of 22 Alr Route Traffic Control Centers (ARTCCs), as well as the FAA
Technical Center and the FAA Academy. An ADAS can accommodate up to 48 AWOS
input/output (I/0) ports, each dedicated to AWOS communications. However,
ADAS can communicate with a maximum of 137 AWOS gites. Each AWOS reports to
cne ADAS.

The FAA National Interfacility Commmnication System (NICS) is responsible for
installing the physical and/or logical links between each ADAS and its network
of reporting AWOS gites. In performing that responsibility, the NICS
designers may, at their option, utilize leased lines and/or a combination of
leased lines interleaved with radio commmication links. In addition, NICS
designers may, again at their discretion, concentrate information or data
(e.g. by multiplexing and demultiplexirg) .

Figure 3-1 shows the topology of the AWOS and ADAS commumication network. As
indicated in Figure 3-1, up to 10 AWOS sites can be linked to ADAS through a
gingle I/0 port. Concentration of AWOS weather messages is achieved by NICS
using a pair of Time Division Multiplexing (TDM) modems and a digital port
sharing device (i.e. "hubber") on each port.

3.2 Functional Characteristics. The AWOS/RDAS interface characteristics
shall be implemented in accordance with the International Standards
Organization (ISO) Open System Intercomnecticn {OSI) Basic Reference Model.
This model provides the vehicle for a logical and modular framework of

. functions and procedures to be incorporated in software design. Figure 3-2
shows the layers required for and the logical interface between AWOS and ADAS.
Data transmission rate on this interface shall be 2400 bits per second (bps).



S08Y -A!é
SOMY 0T
o3 dn
SOMY <
SOMY <
SOMY ﬂAlg
SoMY  ° 0T
o7 dn
SOMY <
808Y -nl;
SOMY -Alé
SOMY 0T
o3 dn
SOMY <
SO¥ TAI_

=

TP MmMmE X

<

efimisc ]y e

<

meoMmMmEM

F<

"ApoTodo], FIoMISN SYaY/ (SOSY) SOMY  "T-€ aambrd

rtziate)
HOW <

SOUTT 8%
o3 dn

]

INHION
XOW <

WHOCH

WAQOW
XOW <

SaUuTl 8%
o1 dn

WHEJON

HWHJONW <

%]

< >

oA g

~ EonNpPpLAmMm

866T ‘PT TTady
g UOTSTASY

TOTE80SZ-DI-5¥lN



NAS-TIC-25083101
Revigion F =~
April 14, 1998

ADAS ANOS
Application |< >| Application
180 4335 IS0 4335
HOLC - NRM HDLC - NRM
2 Data Link : Data Link
(Primary) {Secondary)
RS-232C(DTE) RS-232C(DCE) | # |RS-232C(DCE) RS-232C(DTE)
1 Synchronous |<—|Transmission|<->|Transmission|<->| Synchronous
Serial Equipment Equipment Serial
Interface (Primaxry) {Multidrop) Interface
0sT ADAS TE MODEL INTERFACE AWOS

LAYFR,

* Specification conforms to NAS-IR-44010001 and NAS-IR-44010002

Figure 3-2. ASOS-A0S-AWOS / ADAS Commmication Layer Interface.
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3.2.1 pApplication Process. There is no true OSI application layer defined
for the ADAS/AWOS interface. The peer ADAS and AWCS application processes
define the services and protocol procedures for the exchange of messages
between the AWOS and ADAS. The ADAS and AWOS applications use the services
provided by the OSI Link layer to: a) establish commnications with the peer
application; b} transmit and receive Application Data Units (ADUs); and <)
terminate commumications.

This paragraph defines the procedures for the exchange of information (e.g.
surface metecrological data) between the ADAS and 2WOS application processes
using ADUs. Detailed descriptions of the parameters, content, and format of
the specific messages is provided in the Appendices I through IV. The
definitions of several terms used frequently in the ensuing subsections are
provided in 6.2.

3.2.1.1 Application Data Units (ADUs). All data exchange between the AWOS
and ADAS applications shall take place using ADUs that have the following
general characteristics:

(a} ADUs shall be made up of either an ADU header plus an ADU
information field, or an ADU header alone.

(b) Only one ADU information field shall be permitted per ADU.
(c) No AU information field shall exceed 255 octets.

(d) ADU information fields greater than or equal to 255 octets shall be
partitioned into two (or more) ADUs. When an ADU information field
is exactly 255 octets long, an additional ADU with a null
information field shall be generated.

() Only one ADU shall be permitted per High-Level Data Link Control
(HDLC) frame (see Appendix V).

(£) Each ADU shall be an integral rumber of octets.

(9) If within the ADU, a binary value is encoded using more than cne
octet, the most significant octet shall be transmitted first.

A schematic of an ADU used in AWOS/ADAS commumications is delineated in Figure
3-3. As indicated, the ADU Header shall comprise 2 octets. Bits 4-7 of Octet
1 shall contain the Format ID. The Format ID relates the general purpose of
the ADU being transmitted, e.g. data transfer or data request. Bits 0-3 of
Octet 1 shall contain Format Type. The Format Type relates the specific
character of the attached information, e.g. an AWOS Format Weather Message.
Figure 3-3 represents an ADU stored in computer memory during processing by an
application program.

10
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BIT POSTTICN

7 6 5 4 3 2 1 0
OCTET
1 FORMAT ID = 0000 FORMAT TYPE = XXX
2 IENGTH INDICATOR (LI)
3
INFORMATICN
FIELD

N

N =LI + 2, where LImax = 255
Nmnax = 257

Figure 3-3. Schematic of the Application Data Unit (ADU) Used on the
AWOS/ADAS Interface.

11



NAS-TIC-25083101
Revigion F
RApril 14, 1998

In addition, the octet and bit sequences shown indicate the order in which
these data are passed to the data link protocol software for insertion into
the information field of the HDIC frame, and subsequent transmission on the
AWOS/ADAS 1ink. Octet 2, the Length Imdicator (LI), shall provide the length
(in octets) of the following ADU information field.

Individual parameters contained in the ADU Header are ocutlined in Table 3-1.
There shall be four primary categories of ADUs: data tramsfer, data request,
error condition, and data extension. Within these four primary categories
several sub-categories are identified. Two colums on the right side of Table
3-1 define the binary values of the Format ID and Format Type (Octet 1 of the
ADU Header) associated with a specific message category (or sub-category) .
Each of the items included in Table 3-1 is briefly described below and
detailed in the appendices.

3.2.1.1.1 Data Transfer. Data transfer is the first general classification
of ADU. There are 11 specific types of data transfers currently defined.
They are summarized in a matrix shown in Figure 3-4 and described below:

{a) AWOS Format Weather Message, without Alerts. Depending upon the
current cbserved weather conditions and/or message content, the
Format Type shall indicate the character and structure of the
encapsulated weather message.

1) No Alerts, no Auto Remarks, no Supplements

a) No weather alerts were detected during the current
cbservation cycle (see 10.3.4).

b) Weather data is provided only in the fixed length segment of
the AWOS Weather Format Message (see 10).

c¢) LI shows that the AWOS Format Weather Message is 68 octets
long.

2} No Alerts, but includes Auto Remarks and/or Supplements

a} No weather alerts were detected during the current
cbservation cycle (see 10.3.4).

b) Automated remarks were generated and/or an authorized AWOS
operatcr has entered a supplement.

c) LI shows that the total rumber of octets included in the
subsequent ADU information field is > 68 and < 228.

12
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Table 3-1. ADU Header Definition.

FORMAT
MESSAGE DESCRIPTTION ID TY¥PE
1. Data Transfer
A. AWCS to ADAS of "AWOS Format Weather Message"
1. No Alerts, no Auto Remarks, no Supplements 0000 0001
2. No Alerts, includes Auto Remarks and/or Supplements 0000 0010
B. AWOS to ADAS of "AWOS Format Weather Message"
1. Includes Alert(s), no Auto Remarks, no Supplements 0000 O0C11
2. Includes Alert(s), Auto Remarks and/or Supplements 0000 0100

C. ASOS/A0S only, to ADAS, of "Surface Aviation Cbservaticon (SAO)
Format Weather Message" and SAO Test Messages

1. Record Cbservation (SA; TA) 0000 0101
2. Special Cbservation (8P, USP, RS; TP, UTP, TS) 0000 0110
NOTE: SRO Format shall be discontinued as of an effective date to be
determined.
D. ADAS to AWOS of Lightning Activity Data 0000 0111
E. AMOS or ADAS Test Message 0000 1000
F. BWOS or ADAS Date/Time Message 0000 1001
G. AS0S/A0S only, to ADAS, of "Standard Hydrometecrological Exchange
Format (SHEF) Weather Message" and SHEF Test Messages
1. SHEF Hourly Routine Precipitation Message Q000 1010
2. SHEF 15-Minute Precipitation Criteria Message 0000 1011
H. ASOS/A0S only, to ADAS, of Daily (DSM) and Monthly (MSM) Summary
Messages
1. Primary Daily Sumary Message (DS; DT) 0000 1100
2. Intermediate Daily Summary Message (DS; DT) 0000 1101
3. Monthly Summary Message (MS; MI) 0000 1110

I. ASOS/A0S only, to ADAS, of "Aviation Routine Weather Report (Metar)
Format Weather Message"
1. Aviation Routine Weather Report (MEIAR; TESTM) 0000 0101
2. Aviation Selected Special Weather Report (SPECI; TESTS}) 0000 0110
NOTE: To become effective as of a date to be determined.

II. Data Request

A, ADAS of AEWOS for Current Weather only 0001 0001
B. Test Message Reduest 0001 0010
C. Date/Time Message Request 0001 0011

13
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Table 3-1 (contimed). ADU Header Definition.
FORMAT
MESSAGE. DESCRTIPTION ‘ ID TYPE
III. Error Condition
A. From AWCS to ADAS

1. No Current Weather Message available 0010 0000
B. From ADAS to AWOS

1. Weather message format error 0010 0010
C. From AWCS or ADAS as Receiving Station

1. ADU Header error 0010 0011

2. Date Exception 0010 0100

3. Time Exception 0010 0101

IV. Data Extension (ADAS and AWOS)
A. ADUs = 255 octets 0011 0000

14
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AWCOS Format Weather Message, with Alerts. Depending upon the
current cbserved weather conditicns and/or message content, the
Format Type shall indicate the character and structure of the
encapsulated weather message.

1) Alert(s), no Auto Remarks, no Supplements

"~ a) Critical weather conditions were detected during the
obgervation cycle (see 10.3.4).

b) Weather data is provided only in the fixed length segment of
the AWOS Format Weather Message.

c) LI shows that the AWOS Format Weather Message is 68 octets
long.

2) Alert(s}, with Autoc Remarks and/or Supplements

a) Critical weather conditions were detected during the
cbservation cycle (see 10.3.4).

b) Automated remarks were generated and/or an authorized AWCS
operator has entered a supplement.

c) LI shows that the total number of octets included in the
subsequent ADU information field is > 68 and = 228.

SAO Format Weather Message. Surface Aviation Cbservation (SAO)
Format Weather Messages are prepared only by ASOS/ACS for
transmittal to ADAS. SAO Format Weather Messages shall be
discontinued as of a date to be determined.

Lightning Activity Data (L&D). The LAD AU shall consist of a 2-
octet header plus a variable length data field ranging from 6 to N
octets, where N - 6 shall constitute the length of the (cptiocnal)
variable length Automated Lightning Remark (see Appendix ITT).

Test Messages. Both AWOS (optionally) and ADAS shall transmit a
gpecial Test Message in response to a request from its link
counterpart (see 3.2.1.1.2.b). The Test Messages are provided to
confirm the identification and software configuration of the system
generating the message (see Appendix IV).

Date/Time. Both ZWOS (optionally) and ADAS shall transmit the
current date/time in response to a request from its link counterpart
{see 3.2.1.1.2.¢). In addition, the ADAS may transmit an
unsolicited date/time message to the AWOS. This ADU shall be 13

15
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octets long and consist of an AWOS Site ID and configuration number,
the date, the time (resolution to the second), and the respondent
system’s time offset (in hours) from Coordinated Universal Time

(UTC) (see Appendix IV}.

(g) SHEF Weather Message. Standard Hydrometeorological Exchange Format
(SHEF) Weather Messages shall be prepared only by ASCS/ROS for
transmittal to ADAS. The SHEF ADU shall consist of a two octet ADU
header and a SHEF Weather Message. The SHEF ADU header shall
indicate that the ADU information field contains an Hourly message,
or a 15-Minute message (see Table 3-1 and Appendix VII).

1) SHEF Hourly RoutIne Precipitation Message
a) A routine Hourly SHEF message is produced by ASOS/ACS.

b) For a complete description of the Hourly SHEF message, see
the current issue of the ASOS Specification.

2) SHEF 15-Mimite Precipitation Criteria Message

a) A-15-Minute SHEF message is generated by ASOS/ACS.

b) For a complete description of the 15-Mimite SHEF message,
see the current issue of the ASOS Specification.

{h) Daily and Menthly Summary Messages. The Daily Summary Message (DSM)
and Monthly Summary Message (MSM) shall be prepared only by ASOS/A0S
for transmittal to ADAS. The DSM and MSM ADU shall consist of a two
octet ADU header and a variable length sumeary message. The DSMs
and M3Ms shall not exceed 245 and 260 bytes/octets in length,
respectively. The ADU header shall indicate that the ADU
information field contains a real or test Primary DSM, a real or
test Intermediate DSM, or a real or test MSM (see Table 3-1 and

Appendix VIIT) . '
1) Primary Daily Sumary Message (DS or DT)

a) The Primary DSM shall be generated once a day by ASOS/ACS.
2) Intermediate Daily Summary Message (DS or DT)

a) The Intermediate DSM shall be generated up to three times a
day by ASOS/A0S.

3) Monthly Summary Message (MS or MI)

16
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a) The MSM shall be generated ance a month by ASOS/AOS.

(i) Metar Format Weather Message. Aviation Routine Weather Report
(Metar) Format Weather Messages shall become effective as of a date
to be determined. Metar Format Weather Messages are prepared by
ASOS/A0S (not AWOS) for transmittal to ADAS (with respect to
federal/nonfederal AWCS, the ADAS itself prepares Metar Format
Weather Messages from data provided by AWOS Format Weather Messages,
see BAppendix IX}. The ASOS/AOS Metar ADU shall consist of a two
octet ADU header and a Metar Format Weather Message. The Metar ADU
header shall indicate that the ADU information field contains a real
or test Aviation Routine Weather Report (METAR or TESIM), or else a
real or test Aviation Selected Special Weather Report (SPECI or
TESTS) . Metar messages shall not exceed 240 bytes/octets in length,
including the ASOS/ACS "Maintenance Indicator" {see current issue of
the ASOS Specification), but excluding any carriage returns, line
feeds or space characters inserted by ASOS/A0S for printing control.

1) Aviation Routine Weather Report (MEIZR or TESIM)

a) A METAR report is a scheduled message produced periodically
(e.g. hourly) by ASOS/ACS.

b) Autcomated remarks may be generated to highlight the
detection of pre-specified weather conditions, or to record
certain routine metecrological parameters {(e.g. synoptic
temperature, 24-hour precipitation). For a complete
description, see the current issue of the ASCS
Specification.

2) Aviation Selected Special Weather Report (SPECI or TESTS)

a) A SPECI report is generated by ASOS/A0S when standard pre-
specified conditions have been met, or when a locally
adaptable threshold condition has been met (see the current
issue of the ASCS Specification for details).

b) Automated remarks may be generated to indicate and record
those critical conditions.

3.2.1.1.2 Data Request. Data request is the second general classification
of ADU. All data request ADUs shall be two octets long. ADAS shall initiate
all AWOS/ADAS communication transactions (see Appendix V) ; however, either
ADAS or AWOS may meke data requests after commumications have been
established. Data request ADUs currently defined are:

{a) Current Weather, ADAS of AWOS and ASOS/ACS.

17
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1) AS0S/A0S will transmit an AWOS Format Weather Message (always),
a SHEF Weather Message {(when conditions warrant), Daily and
Monthly Summary Messages at specified times, and a Metar Format
Weather Message (when conditions warrant) upon receiving this
request ADU. The response messages transmitted by ASOS/A0S
ghall be contained in individual ADUs and HDILC frames.

2) Federal and non-federal AWOS shall transmit only an AWOS Format
Weather Message in response to this data request.

(b) Test Message Request. Data request initiated by a technician at the
ADAS and (opticnally) AWOS. The system receiving the request shall
transmit the pre-specified AWOS or ADAS Test Message (see
3.2.1.1.1.{e)).

(c) Date/Time Request. A Date/Time request is initiated by a technician
at the ADAS and (optionally) AWOS. The system receiving the request
shall transmit the pre-specified AWOS or ADAS Date/Time Message (see
3.2.1.1.1.(8)).

3.2.1.1.3 Errxor Conditicn. There shall be at least five error condition
ADUs defined. Implementation of the error condition ADUs by the ADAS shall be
mandatory. Implementation of the error condition ADUs by the AWOS shall be
optional. The error condition ADU shall consist of a two octet header, and
the Error message. All Error Messages except the "No Current Weather Message
Available" shall have 12 record keeping octets exclusive of the ADU header
(e.g. AWOS identification and configuration, current date and time, error
position indicator: see Appendix IV, Figure 40-6) followed by the message
received that was in error. The "No Current Weather Message Available"
message shall be of fixed length with 11 record keeping octets only, omitting
the "Error Position Indicator" octet (see 40.3.3.4). The error conditicn ADUs
shall be:

{a) From AWOS to ADAS

1) No Current Weather Megssage Available (LI = 11)
{b) From ADAS to AWOS

1) Weather Message format error
{c) From ZWOS or ADAS as Receiving Station

1) ADU error

2) Date exception

1,
A
E;
L



NAS-TC-25083101
Revision F «
RPpril 14, 1998

3} Time exception

2.2.1.1.4 Data Extension. Data extension ADUs are provided to accommodate
data streams = 255 octets that must be partitioned into two or more ADUs. As
indicated in Figure 3-3, the maximum length permitted for a single ADU
information field is 255 octets. When an ADU information field is exactly 255
octets long, an additional extension ADU with a null information field must be
generated. 2Any message greater than or equal to 255 octets shall be encoded
(in two or more ADUs) as follows:

{a) First ADU

1) LI is set to 255. (The station receiving this ADU expects a
"data extension" 2DU to follow, see below) .

2) The first 255 octets of the message are encoded in the
subsequent information field. :

{b) Second ADU

1) LI is set to indicate the remaining rumber of octets in the
message, or to 255 if the message is = 2 x 255 (510) octets.

2} The encoded information field equals the number of remaining
octets in the message, or the next 255 octets in sequence.

(¢} nth ADU (general case)

1) LI is set to indicate the remaining number of octets in the
mesgage, or to 255 if the message is = n x 255 octets.

2) The encoded information field equals the mumber of remaining
octets in the message, or the next 255 octets in sequence.

(d) ILast ADU

1) LI is set to indicate the remaining rnumber of octets in the
message.

2) 'The encoded information field equals the number of remaining
octets in the message.

For example, a 255 octet message requires the generation of two ADUs. The
first ADU is 257 octets long (i.e. a two octet header plus the 255 octet
message). The second ADU is only two octets long (an ADU header only), with
LT get 0 (zero).

18
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3.2.1.2 Weather Messadge Formats. Five classes of weather messages, each
with a distinct specified format, are transmitted over the 2AWOS/ADAS
Interface. The first of these classes, the AWOS Format Weather Message, is
transmitted to ADAS, and provides information on surface meteorological
cbservations made at AWOS sites. Federal and non-federal AWOS, when operating
in the manual mode, may contain a manually-entered Metar Format message in the
AWOS Format Weather Message operator supplement field. The second, the Metar
Format Weather Message, is transmitted to ADAS by ASOS/AOS only, and provides
information on surface metecrological observations made at ASOS/AQCS sites.

The third, the Lightning Activity (ILAD) Message, is transmitted from ADAS to
AWOS, and provides lightning flash information monitored within critical
distances of the recipient AWOS. The fourth, the SHEF Weather Message, is
transmitted to ADAS by ASOS/ACS only, and provides information on
precipitation accumulation observations made at ASOS/ACS sites. The fifth,
the Daily and Monthly Summary Messages, is transmitted to ADAS by ASOS/ROS
only, and supports both data archive and the generation of NWS public service
products.

3.2.1.2.1 AWOS Format Weather Message. A complete description of the AWOS
Format Weather Message is provided in Appendix I.

3.2.1.2.2 SAO Format Weather Message. The SAO Format Weather Message shall
cease to be generated and treansmitted by all parties as of a date to be
determined.

3 -2.3 Lightning Activity Data (IAD) Message. A complete description of

2.1
the Lightning Activity Data Message is provided in Appendix III.

3.2.1.2.4 SHEF Weather Message. The SHEF Weather Message generated by
ASOS/AOS is briefly discussed in Appendix VII. For a complete descriptior,
see the current issue of the ASOS Specification.

3.2.1.2.5 Daily and Monthly Summary Message. The Daily and Monthly Summary
Message generated by ASOS/AOS is described in Appendix VITI.

3.2.1.2.6 DMetar Format Weather Message. The Metar Format Weather Message .
created by the ASCS and A0S is briefly referenced in Appendix IX, which
otherwise gives complete details only of the Metar Format Weather Message to
be generated by the ADAS from data provided by AWOS Format Weather Messages
received from federal/non-federal AWOS only. A complete description of the
ASOS/AOS Metar message is provided in the current issue of the ASOS
Specification. Generation and transmission of Metar Format Weather Messages
by all parties shall commence on a date to be determined.
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Transfer Weather | Autcmated Cperator Data Length
Type Alert(s) | Remark(s) | Supplement Content Indicator
Yes/No Yes/No Yes/No Octets

(A.1)

AWOS No No No Fixed Length 68
Format Segment (FLS)

Weather
Message

(A.2)

AWOS No Yes Yes FLS 68
Format + Auto Rem 80 (Max)
Weather + Oper. Suppl.| 80 (Max)
Message —

Maxcimum 228 Total

(B.1) Yes No No Same as Same as

AWOS (A.1) (A.1)
Format
Weather
Message

(B.2) Yes Yes Yes Same as Same as

AWOS (A.2) (a.2)
Format
Weather
Message

Figure 3-4. Matrix Summarizing ADAS/AWOS Data Transfer ADUs
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Transfer Weather | Automated Operator Data Length
Type Alert(s) | Remark(s) | Supplement Content Indicator
Yes/No Yes/No Yes/No Octets
(D) Yes Yes AWOS Site ID 4
Lightning Alert Function NA L Information 2
Activity Trigger of L Remark K, where
Data (LaD) for Current K=>0
Message SPECT Lightning —
Generation| Activity K+6 Total
(E) Site/System ID
AWOS or ADAS NA NA NA Software
Test Configuration
Message 2AWOS 62 Total
ADAS 30 Total
(F) Site/System ID
Date/Time A NA NA sConfiguration 6
Message Date/Time 7
13 Total
(G.1) Precipitation
SHEF Accumalation
Hourly No No No
Routine Maxcimum See ASOS
Precip Specifi-
Message cation
Figure 3-4. Matrix Summarizing ADAS/AWOS Data Transfer ADUs (Continued)
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Transfer Weather | Automated Operator Data Length
Type Alert(s) | Remark(s) | Supplement Content Indicator
Yes/No Yes,/No Yes/No Octets

(G.2) Precipitation

SHEF Accumulation

15-Minmute Yes No No

Precip Mercimmam See ASOS
Criteria Specifi-
Message cation

(H.1)

Primary See 245
Daily No No Optional Appendix Maci muam
Suntrary VIII

Message

(H.2) .

Intermediate See 245
Daily No No Optional Appendix Macimum
Surmmaxy VITT
Message
(H.3)

Monthly See 245
Sunmary No No Optional Appendix Maximum
Message VIIT
(r.1)
Metar Function
Format No of Opticnal
Weather Weather See ASOS
Message Conditicns Specification| 240
Routine and Time Mazdimmim
Report
(T.2) Yes
Metar Standard | Function
Format and of Opticnal
Weather locally Weather See ASOS
Message Adaptable |Conditions Specification| 240
Special "Specials"| and Time Maximum
Report Criteria

Figure 3-4. Matrix Summarizing ADAS/AWOS Data Transfer ADUs {Continued)
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3.2.1.3 Non-Weather Message Formats. Non-weather messages transmitted
between ADAS and 2WOS are:

(a) Test Message
{(b) Error Message
(c) Date/Time Message
A description of each is provided in Appendix IV.
3.2.2 Presentation Laver. N/A.
3.2.3 Session layer. N/A.
3.2.4 Trensport laver. N/A.
3.2.5 Network Iayer. N/A.

3.2.6 Data Link Iaver. The data link layer shall be implemented in
accordance with ISO 3309 (Frame Structure), ISO 4335 (Elements of Procedure),
and IS0 7809 (Data Link Operation). Specific characteristics are described in
Appendix V.

3.2.6.1 (lasges of Procedure and Options. The AWOS/ADAS interface shall
implement class UN (unbalanced normal) with option 13 in accordance with ISO
7809. The AWOS/ADAS interface shall operate in the normal response mode
configuration. The primary station shall be ADAS, and the secondary stations
shall be the AWOS forming the multipoint circuit. Two way, alternate
transmission shall be provided. The primary station shall continually poll
each secondary station in turm during normal response mode operation.

3.2.6.2 Addressing. Primaxry and Secondary station addressing shall be
assigned at the time of circuit implementation.

3.2.7 Physical Iayer. This layer provides the definition of interface
requirements and characteristics between ADAS, AWOS, and intermediate
transmission equipment (e.g., multiplexors and modems). The circuit shall be
full duplex, multipoint, and dedicated (leased) carrier operation for
secondary station transmission.

3.2.7.1 Functiocnal Pin Assignment. Pin assignments for interface functions
shall be in accordance with RS-232-C, configured for send and receive
operation.

3.2.7.2 Electrical. Data Terminal Equipment (DTE) (AWOS or ADAS) and Data
Communication Equipment (DCE) (Transmission Equipment) shall have electrical
characteristics in accordance with RS-232-C
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3.2.7.3 Signaling and Timing. The transmission channel implemented in
accordance with this ICD shall provide full duplex, synchronous, bit serial
transmission at a data rate of 2400 bps. The transmission channel shall be
implemented using equipment in accordance with NAS-IR-44010001 and NAS-IR-
44010002. DIE to IXE transmitter synchronization shall be provided by the
intermally generated DCE clocdk.

3.2.7.4 Digtance. Maximum signalling distance shall be 465 feet or less.

3.2.7.5 Cable. Cable connecting the DIE with the DCE shall be supplied by
the DIE. Cable shall be low-impedance shielded twisted pair per RS-232-C
recommendation. Further, the cable shielding shall be attached to pin one (1)
of the cable comector.

3.2.7.6 Connectors. The DIE chassis commector and the DCE chassis commector
shall have 25 female contacts with a male shell. Cable shall have a 25-pin
connector with a female shell.

3.2.7.7 Interface Protection. The RS-232-C interface shall be protected
from electrical damage by the accidental comnection of an EIA-530 device.

3.3 Physical Characteristics.

3.3.1 Mechanical Characteristics. The cabling used for the interface shall
meet the electrical current capacity and mechanical requirements specified in
FAA-G-2100. The cabling shall be wired for all mandatory functions specified
in FED-STD-1032.

3.3.1.1 Installation. The DIE shall meet the requirements of the DCE at the
physical location of the DCE/DTE interface. The project associated with the
DIE (AWOS or RDAS) shall be expected to provide and install all required
interface cable.

3.3.1.1.1 Interchangeability. Interface equipment components which perform
gimilar or identical functions shall be interchangeable, and shall be of the
same model and revision number.

3.3.1.1.2 Surface Finish. Surface finish shall be as specified in
FAR-G-2100.

3.3.1.1.3 Ioxation and Crientation. The location of the interface shall be
oriented to allow uncbstructed access for servicing.

3.3.1.1.4 Holes. DNot Applicable.
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3.3.1.1.5 Fasteners. Cable-end comnectors shall be secured to chassis
commectors in the mated condition using captive jackscrew hardware of size
#4-40. All fastener hardware shall be in accordance with FAA-G-2100.

3.3.1.1.6 Bonding. Bonding shall be in accordance with FAA-STD-020.

3.3.1.1.7 Weidht and Center of Gravity. Not applicable.

3.3.1.1.8 Materials. Materials shall be in accordance with FRA-G-2100.

3.3.1.1.9 Markings. Markings for terminal strips and blocks shall be in
accordance with FAA-G-2100. The DIE and IXE equipment shall be labelled in
accordance with 3.9, FAA-G-2100 to indicate the presence of a RS-232-C
interface.

3.3.1.2 Comnectors. The DIE chasgis commector and the DCE chassis commector
shall have female contacts with a male shell. Cable connectors shall have
male contacts with female shell.

3.3.1.3 Fluids (Gases and Liquids). Not applicable.
3.3.1.4 Transportation and Handling. Not applicable.

3.3.2 Electrical/Flectronic Characteristics. Electrical/electronic
requirements are stated in 3.2.7.

3.3.2.1 Electrical/FElectronic Block Diagrams. Electrical/electronic block

diagrams are not used to impose requirements of this ICD.

3.3.2.2 System Description. System description is not used to impose
requirements in this ICD.

3.3.2.3 Schematics. Schematics are not used to impose requirements in this
ICD.

3.3.2.4 Interface Wiring Diagrams. Interface wiring diagrams are not used
to impose requirements in this ICD.

3.3.2.5 Power Copacity. Not applicable.

3.3.3 Environmental Charvacteristics. All the equipment at the location of
the interface shall comply with the following envirommental requirements.

3.3.3.1 Thermal. This interface shall perform in accordance with the

requirements specified herein throughout a temperature range of 0 to 50
degrees Celsius. This requirement is also applicable to the comnectors and
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the interconnection cable between the DITE (ZWOS or ADAS) and the DCE as
supplied by the DIE.

3.3.3.1.1 Passive Heat Transfer. Not spplicable.

3.3.3.1.2 Cooling. No cooling requirements are imposed by this ICD.

3.3.3.2 Electromagnetic. Electromagnetic requirements shall be as specified
in 3.3 of FAA-G-2100 and FCC Rules, Part 15, Subpart J.

3.3.3.3 Dynamic. Not applicable.

3.3.4 Envelope Characteristics. Not applicable.
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4. QUALITY ASSURANCE PROVISICONS

4.1 General. This gection defines the verification requirements for Section
3 of this ICD. The MAS Verification Plan verification philosoplny,
verification requirements, responsibilities, and documentation requirements,
are described in the NAS Verification Plan.

The NAS Verification Plan philosophy requires the evaluation of all specified
functional, performance, and interface requirements. Verification of
subsystem performance shall take place primarily during factory-level testing
as part of Development Test and Evaluation (DT&E) and Production Acceptance
Test and Evaluation (PAT&E). NAS system compatibility shall be verified
during installation and integraticn testing at the FAA Technical Center
(FAATC) or site of first installation as part of Operational Test and
Evaluation {(OT&E). This will include operational demonstrations to evaluate
the man-machine interface and the quality of the logistics, maintenance, and
training programs.

DT&E is that testing performed for design assistance, technical risk
assessment, and specification performance verification. DT&E provides an
early lock at how well the system is performing in terms of performance and
design. Fabrication defects and marginal components will be detected early in
the test program.

The principal objective of OT&E is to explore and resolve critical operational
and technical igsues. System evaluation is an integral part of OT&E and is
based on a comparison of operational test measurements to explicit pre-
established quantitative and qualitative criteria that describe the
operational requirements.

PATSE 1s testing performed to ascertain that a production system has been
fabricated properly and satisfies the specification to which it was built.

Interfaces are considered to be part of the system for operational testing and
are exercised with the system. OT&E emphasizes coperaticnal realism in the
test environment.

4.2 Responsibility for verification. This paragraph establishes the overall
NAS program verification responsibilities. Specific verification
responsibilities shall be specified in the quality assurance sections of the
subsystem procurement specifications in accordance with this subsection and
the NAS Verification Plan.

4.2.1 CGovermment. FRA is responsible for directing all NAS program
verification activities. The program office responsible for each end of the
interface will be responsible for verification testing of the interface at the
time of acceptance from the contractor. Operational testing and integration
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of the interface will be the responsibility of the network side of the
interface in all cases.

4.2.2 (Contractor testing. The contractor shall be responsible for
developmental testing and for supporting system integration testing and site
acceptance testing. Except as otherwise specified, the vendor may utilize his
own facilities or amy other qualified laboratory. The FAA and/or FAA
designated representative have the right to witness, separately perform, and
otherwise ensure all verification activities.

4.2.3 Contractor lity Assurance irements. The contractor shall
establish and maintain a Quality Control/Quality Assurance system in
accordance with FAA-STD-013 and FAA-STD-016, begirming with subsystem
develcopment and continuing through contractor site acceptance activities. For
subsystems using software/firmware, the contractor shall establish and
maintain a Quality Control/Quality Assurance program in accordance with FAA-
STD-018.

4.3 cial Test rt Requirements. N/A.
4.4 Verification Methods and Raticnale. This paragraph describes the

verification method(s) to be used in verifying each Section 3 requirement and
the raticnale for its selection.

4.4.1 Ingpection (I).

4.4.1.1 Hardware. Inspection (I) of hardware is defined as a method of
verification of physical characteristics that determine compliance without the
use of special laboratory equipment, procedures, items, or services.
Inspection is used to verify construction features, document and drawing
compliance, workmanship, and physical condition. The success criterion for
inspection shall be pass/fail. :

4.4.1.2 Software. Software examination is an element of inspection (I}
congisting of investigation, without the use of special laboratory appliances
or procedures, to determine compliance with requirements. This nondestructive
examination includes review of directory listings that contain source and
object files to verify inclusion of all required software components. In
addition, review of software source code is made to verify compliance with
software documentation, requirements, and coding standards as well as
verification of the implementation of required mathematical equations. The
success criterion for inspections shall be pass/fail.

4.4.1.3 Technical Data and Documentation (TDED). Verification by inspection
will be the primary method of verifying technical data and documentatiocn

(TD&D} . The inspection task will consist of comparing the TD&D with the
appropriate compliance and reference documents. Variations will be identified
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