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FMC Databases

« Software options database
— to activate optional functionality on the operation
flight program (main program)
 Model and Engine Performance Database

— contains all the aircraft performance data which
allows the FMC to compute fuel burn, optimum
altitudes and airspeeds, etc. (see BADA OPF for
example)

* Navigation Database (NDB)

— contains all the information required for building a
flight plan and processing that plan when airborne

From: Albert A. Herndon, FLIGHT MANAGEMENT COMPUTER (FMC) NAVIGATION DATABASE CAPACITY



Navigation Database (NDB)

« Contains: .
— Terminal and route fixes;
— Waypoints and navigation reference system (NRS) grid points;
— Intersection;
— Airways including “jet” and “victor” airways, “T” routes, “Q”

routes and oceanic routes;

— Navigation aids: DME, VOR, TACAN, ILS;
— Standard terminal arrival routes (STAR);
— Standard instrument departures (SID);
— Holding patterns;

— Instrument approaches VOR, non-directional beacon, RNAV,
RNP, SBAS, GBAS.




Navigation Database (NDB)

Flight plans

Route info

Geographical
fixes and
navaids

Database
elements

Navigation Database Structure

1 Flight Plans (Company Routes)
| | |
2 Enroute Airways | DPs/SIDs STARs Apps
T e
Navaids | Enrt WP Airport Reference Points
Airline Gates Runways Term WP
3 Term NDB
ILS
Localizer G Slope Mkr Bcn LOC DME
Hold Patt Link File Nav ICAO Airspace FBO
Lights Minimums Fan Mkr WP Form Comm  EDITS

From: James E. Terpstra, “The Chart Clinic — Database Series”



NDB Providers

« Jeppesen Sanderson in Centennial, Colorado (owned
by Boeing)

* Lido/FMS in Zurich (owned by Lufthansa)
« European Aeronautical Group (EAG)

-

Compile, maintain and update a worldwide navigation database
coded into ARINC 424 format (standard). The data is obtained from
the Aeronautical Information Publications (AIP) of all the
International Civil Aviation Organization (ICAO) States.




NDB Update

« Current high-quality data in the FMC are essential for optimum and
safe navigation.

« Quality and integrity of the data in the United States is governed
by Federal Aviation Administration (FAA) Advisory Circular (AC)
20-153A, Acceptance of Aeronautical Data Processes and
Associated Databases.

— Refers to RTCA DO-200A, Standards for Processing Aeronautical Data

 The data is updated via the commercial 28 day single
Aeronautical Information Regulation and Control (AIRAC)
cycle detailed in ICAO Annex 15, Aeronautical Information
Services (AlS) document which defines a series of common dates
and an associated standard aeronautical information publication
procedure for States.

From: Albert A. Herndon, FLIGHT MANAGEMENT COMPUTER (FMC) NAVIGATION DATABASE CAPACITY



NDB and FMC Manufactures

The master ARINC 424 file
IS sold to the flight
management computer
manufacturers:

— Typically pack the file in a
proprietary format to function
In their specific FMCs

— Honeywell, General Electric
(formerly Smiths), Thales,
Universal Avionics, Rockwell
Collins International, CMC
Electronics, Garmen,
Avidyne.

Database
Providers

« Collect the Data
* Format per ARINC 424
* Revise and Maintain Database

\

Avionics
Manufacturers

Decide on:

* Information to be Included

* How Information will be Processed
+ User Interface

\

Pilots
(End Users)

* Ensure Currency
+ Execute Updates
* Responsible for Working Knowledge

of Avionics using Database




FMC NDB Capacity Examples

AIRCRAFT FMC TYPE/VERSION CAPACIT | CAPACIT
Y Y
“WORDS” | “BYTES”
DATA FROM
AIRCRAFT MANUFACTURERS
B737-NG GE U10.6. U10.7. U10.8 4 Mw 8 MB
B737-NG GE U10.8 with new FMC hardware 8 Mw 16 MB
B747-400 Honeywell 747-4 1 Mw 2MB
B747-8 Honeywell NextGen 50 Mw 100 MB
B757/767 Honeywell 200K FMC 200 Kw 400 KB
B757/767 Honeywell 700K FMC 700 Kw 1.4 MB
B757/767 Homneywell 1 Meg Non-PIP, PIP 1 Mw 2 MB
B757/767 Homneywell 2 Meg Non-PIP, PIP 2 Mw 4 MB
B757/767 Honeywell Pegasus Pre 2009 2 Mw 4 MB
B757/767 Honeywell Pegasus 2009 3.8 Mw 7.5 MB
B777 Honeywell AIMS 1 1 Mw* 2 MB*
B777 Honeywell AIMS 2 6 Mw 12 MB
B787 Honewyell 15 Mw 30 MB




FMC NDB Capacity Examples

A320 Honeywell Pegasus P1 2 Mw 4 MB
A320 Honeywell Pegasus P1-A 10 Mw 20 MB
A320 Thales FMS1 200 Kw 400 KB
A320 Thales FMS2 REV2+ 2.5 Mw 5 MB
A320 Thales FMS2 R1-A 3.5 Mw 7MB
A330 Thales FMS2 REV2+ 2.5 Mw 5 MB
A330 Thales FMS2 R1-A 3.5 Mw 7MB
A330 Honeywell Pegasus P3 2.7 Mw 5.5 MB
A340 Thales FMS2 REV2+ 2.5 Mw 5 MB
A340 Thales FMS2 R1-A 3.5 Mw 7MB
A340 Honeywell Pegasus P3 2.75 Mb 5.5 MB
A350 TBD TBD TBD
A380 10 Mw 20 Mb

Honeywell
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ARINC 424 History

« The requirement for on-board navigation data bases was identified
In the 1970s with the development of the first Flight Management
Systems (FMS).

« ARINC 424 - first edition was published in May 1975 and adapted
by the industry in July 1975. At this stage the ARINC 424
document was developed to support conventional Navigation.

« With the implementation of the area navigation methods, and the
capability to use inputs from different sensors, the requirement to
have access to a sophisticated on-board navigation data base
became mandatory.

 ARINC 424 has been continuously improved and adjusted over the
years in order to accommodate new navigational procedures,
capabilities, standards and technical characteristics.

From: “Introductionto ARINC 424,” RNAV Procedure Coding Workshop, Amsterdam 2005.
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ARINC 424 — Record Organization

Standard records before
tallored records

Standard (“S”) records:

— by area codes, alphabetically

Tailored (“T") records:
— By airline codes, alphabetically

After that:

— Order by sections (VHF
navaids, enroute, airport etc.)
alphabetically

WORLD-WIDE DATA (ALL SOURCES)

h 4

A4

STANDARD DATA TAILORED DATA (T)

b

A 4

ARFA CODES AIRLINE CODES

u=a CAN

EUR s e uAL DAL TWA e wea

Vo

DATA SELECTIONS

D - VHF NAVAID

E - Euroute

P — Airport

E — Company Routes

v

MASTER AIRLINE USER FILE AL AL
Format & Content Specified in this Document # #

H}E;‘-H'

#1 #1
T T
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ARINC 424 — Record Organization

SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT

----------

define fully a single piece of information

Field:

Individual records divided in sections/sub-sections of max. 132
characters

Record:
— A single line of computer data made up of the fields necessary to

— The collection of characters needed to define one item of information

26FLN K21 1 D N36442340U121282270
26FLW K22PKZ0AKZ0A

ALFOR K11 R F L N44183310M123090510
ALFOR K12PKZISEKZSE

ALTAN K21 R Z L N374844100121444580
ALTAM K22PKZOAKZOA

BRINY K21 RF L N371817400122393800
BRINY K22PKZOAKZ0A

BTG32 K11 I L N453351400121524960
BTG32 K12PKZSEKZSE

Bwara  as B AT S m

ENROUTE WAYPOINT (EA)
(With Flight Planning Continuations)

E0156  NAS
E0187 NAS
EO160 NAS
EO159  MAS
EO190  NAS

Each record uniquely defined and stored in the master user file

FLW306/D126
ALFOR
ALTAN
BRINY

BTGO089/DLS234

021528110
021538701
021648207
021658613
021668613
021678701
022408303
022418701
022488802
022498802
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Geoqgraphical Area Codes

.

2

SPA

EEU
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Master Airline User File

WORLD WIDE DATA (All Applications)

A Y +
STEP1 MASTER. AIRIINE USER. FILE AL# All#2 AlL# Al |
ARINC 424 FORMAT. RECORD & FILE CONTENT T TTCR | TICR TTCR
AT#1 AL#2 AL#3 AT#4
TCR TCR TCR TCR
v ) y v v
STEP2 AL# AL# AL#3 AL#
NAVDATAFILE NAVDATAFILE NAVDATAFILE NAVDATAFILE
[
é‘, AIRBORNE
- NAVIGATION
L« SYSTEM
1 OPERATIONAL
SOFTWARE
¥ Y -
AL# AL#® AL# ALz
STEP 3 NAV SYS MASTER NAV SYS MASTER NAV SYS MASTER NAV 5YS MASTER
FILE HIE FILE FILE
STEP4 AL# 3] ALE AL AL#
NAV SYS MEDIA NAV SYS MEDILA NAV SYS MEDIA NAV SYS MEDIA

TCR: tailored company route




ARINC 424 - Records

(T WM SIHEwEw

BCSINMAL SIHANTHN

VHF Navaid (VOR/DME)
TACAN Navaid

NDB Navaid

Waypoints

Holding Patterns

! A
FLOMD LARLUE La:l_fn-

TT000 R [
o TR 250K oy
HDIl‘l"FﬁEIHGS

MOTE: Rodor required,

MNOTE: Turbojet aiferaft anly.

NOTE: DME/ DME/|RU or GPS requined.

MOTE: RMAY 1,

MOTE: For non-GPS equipped aircrafl, LIM
DME must b operational,

MEOTE: Charl ne ta :uulu

(4l

AGLIMREL G HawWTA
(T ST 1L SIHSWEW

SE-1, 09 JAN 207 4 o 06 FEB 2014 \ )




ARINC 424 - Records

Airports
Airport gate

Airport SIDs/STARs/Approaches ‘

Runway

Airport localizer & glideslope
Airport MLS

Airport markers

Airport communications
Path point

GLS

Airport TAA

4 cn 07301 | APPERS | ToZe

133° Apt Elev

Rwy ldg 9002

AL-576 (FAA)

RNAV (GPS) RWY 14

GULFPORT-BILOXI INTL (GPT)

b wrudawvn«vmwmu. Pascogoula alfi

{As vi le |l Cats to RVR 6000 and increase Circl
MALSR increase LNAV Cot D visibil

1
119.45

Baro-VNAY systems, INAV/VNAV NA below -15°C (5°F) or above 49°C
.3NA, When locol alfi

MISSED APPROACH:

CﬁCﬂvdei:ﬂi'[!ﬁ mile. -i— Climb fo 2000 direct
For noperctve MALSR | @ T | IVOLE and hol.

b! Mmdmwhdnmmlmlﬂﬁﬁlmdlmnmm //

G.IHOH‘ IWER*
(A7) " Misse

g
2 v
1 RNP-0. ,
S%A dmmumdluahmdmm,lmwvmv MALSR
§1

s |  c
227/24 200 (200-%)

464/50 437 (500-1)

440/24 413 (500-%)

N I
1091 | INAV/
wnay PA
LNAV MDA
MIRL Rwy 18-36
|| HRLRwy 14320 CRCLING
GULFPORT, MISSISSIPPI
Amdt 1 10098

30°24'N-89°04'W

440/40 440/50

413(500-%) | 413 (5001
500-1 560-1 640-1% 6602 K
472 (5001, 532(600-1) | 612(7001%) | 632 i

MINIMUMS
<

GULFPORT-BILOXI INTL (GPT)

RNAV (GPS) RWY 14
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ARINC 424 - Records

Enroute airways

Company routes

Preferred routes

Enroute airways restriction records

Enroute communications

Cruising tables éi;ssg?f‘i::ation o000 wst.
Controlled airspace Class B
Geographical ref.
Restricted airspace
Flight planning arrival/departure

Grid minimum off route altitude (MORA)
Airport minimum sector altitude
Preferred routes

Etc.
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Data Record — VHF NAVAID

Contents:

— customer/area code,
— station identifier,

— navaid name,

— co-ordinates,

— frequency,

— elevation (DME),

— variation,

— datum code etc.

Cohinon Freld Name (Lensth) Reforence
1 Record Type (1) 52
2 thru 4 Customes’ Area Code (3) 53
5 Section Code (1) 54
& Subsecton Code (1) 55
T thru 10 Anrport ICAD Identifier (4) 36
11 than 12 ICAOQ Code () 514
13 Blank (Spacing) (1)
14 than 17 WOF. Identifier (4) 533
1B thon 19 Blank (Spacing) (2)
20 than 21 ICAOQ Code () 514
12 Continuztion Record Mo, (1) 518
23 thom 27 WVOF. Frequency (5) 534
2B thrm 32 MAVAID Class (3) 535
33 thm 4l VOE. Latitude (%) 538
42 thm 51 VOE. Longitade (10} 537
52 thrm 55 DME Ident (4) 538
56 thm 64 DME Latitude (%) 538
65 thrm 74 DME Longitade (10} 537
75 thr 79 Statton Declmation () 566
80 than 84 DME Elevatiom (5) 540
i5 Figure of Ment (1) 5149
86 thra BT ILS/DME Bias (2) 550
8B thon 90 Frequency Protection (3) 5150
91 thau 93 Diatum Code (3) 5197
9 than 118 VOF. Mame (23) imn
119 thra 121 Blank {Spacing) (3)
122 Eoute Inappropriate DAE (1) 5.297
123 DAE Operational Service 5277

Vohume (1)

124 thou 128 File Record No. (3) 531
128 thy 132 Crcle Date (4) 532

19



Data Record — WAYPOINT

contents:
— Waypoint ID
— Co-ordinates

— Type

ENR or Terminal

RNAV
|AF/IF/IFACF/FAF/MAP
Stepdown (Terminal only)
Arc centre (Terminal only)
SID/STAR/APP/Multiple

— Usage

RNAV airway
Terminal

Column Field Name (Length) Reference
1 Record Type (1) 52
2 thru 4 Customer/Area Code (3) 33
5 Section Code (1) 54
[ Subsection Code (1) 3.5 Notel
7 thru 10 Region Code (4) 541 Note 2
11 thru 12 ICAO Code (2) 5.14
13 Subsection (1) 3.5 Notel
14 thru 18 Waypont Identifier (5) 513
19 Blank (Spacing) (1)
20 thru 21 ICAO Code (2) 5.14
22 Continnation Record No_ (1) 316
23 thmu 26 Blank (Spacing) (4)
27 thru 29 Waypomt Type (3) 542
30 thru 31 Waypoint Usage (2) 582
32 Blank (Spacing) (1)
33 thru 41 Waypomt Latitude (9) 536
42 thru 51 Waypomt Longitude (10) 5337
52 thm 74 Blank (Spacing) (23)
75 thru 79 Dynamic Mag. Vanation (35) 5.39
80 thru 84 Reserved (Expansion) (3)
85 thru 87 Datum Code (3) 5.197
88 thru 95 Reserved (Expansion) (8)
06 thru 98 Name Format Indicator (3) 5.196
99 thru 123 Waypoint Name/ Description (25) 543
124 thru 128 File Record No. (3) 5331
129 thru 132 Cycle Date (4) 532
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Waypoint Description

SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT

26FLY K21 1D
26FLM K22PKZ0AKZOA
ALFOR K11 R F L N44183310M123090510
ALFOR K12PKZSEKZSE

ALTAN K21 R Z L N374844100121444580
ALTAM K22PKZOAKZOA

BRINY K21 RF L N371817400122393800
BRINY K22PKZOAKZO0A

BTG32 K11 I L N453351400121524940
BTG32 K12PKZSEKZSE

BTGS1 K11 I L N&4522830M122361410
BTG51 K12PKZSEK2SE

LOFAL K11 R Z L NAT5037900122401980
LOFAL K12PKZSEKZSE

MOGNE K21 N B N41433840W122285050
MOGNB K22PKZOAKZOA

N364423400121282270

ODESS K11 R Z H N&T0813100117582330
ODESS K12PKZSEKZSE
SHOEY K21 R 2 L N36444462U122075843

SHOEY K22PKZOAKZOA

4.0 NAVIGATION DATA - RECORD LAYOUT

EMROUTE WAYPOINT (EA)
(With Flight Planning Continuations)

E0156 NAS
E0187 NAS
E0140 NAS
E0159 NAS
E0190 KAS
E0189 NAS
E0203 NAS
E01T5 NAS
ED1E8 NAS
E0157 NAS

ARINC 424 - 19 RECORD FORMAT

FLW306/D126
ALFOR

ALTAN

BRINY
BTGO089/DLS234
BTG160/EUGO10
LOFAL
MONTAGUE
ODESS

SHOEY

021528110
021538701
021648207
021658613
021668613
021678701
022408303
022418701
022488802
022498802
022508802
022518802
025738409
025748613
026278110
023858513
026708304
026718613
028438904
028448701

Page 2 of 15

WAYPOINT (EA)(PC)
4.1.4.1

LI LT

e

| ) saz
M= M-
™

=

x
513 1=
15 20

B
s_ﬂl 35|

..AS!.‘.‘ﬂ ‘."S—TI""'."Q‘.'.'“41".""."“"‘“""""'

T
| cuam |3f 5] RS

E

S meer |3

| ame =
PRIMARY [l % E

3| coce

BEC CODE[1n| 54

3| wavromT g p{

g
a| et =25
7| =~

g1,

i e 2 LATITUDE

LONGITUDE p 7 g ey ey use RERT FOR

See: ARINC 424 standard
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Waypoints - Example

SUSAEAENRT  26FLN K21 1 D N364423400121282270
SUSAEAENRT  26FLMN K22PK20AKZOA
SUSAEAENRT  ALFOR K11 R F L N&44L183310u123090510
SUSAEAENRT ALFOR K1Z2PKZSEKZSE
SUSAEAENRT  ALTAN K21 R ZL N374844100121444580
SUSAEAENRT  ALTAM K22PKZ0AKZ0A _ : _
CT I AT o e FRIER L S Section| Section |Subsection -
Code | Name Code Subsection Name
A _|MORA S |Gnd MORA
S = Standard D [Navaid | Blank |VHF Navaid
USA = Area T |TACAN Duplicates
E = Enroute E o |Foute ) 2 Ew%m
A = Waypoints P |Holding Pattems
ENRT = Enroute waypoints “F}“ ﬂ?ﬁ"ﬁ‘ﬁé‘“
18] Airway Restrictions
| V| Commcstion
o 53 [FE] ser |sw|S] 5w - jx sz | 3 5.38 537
1 1 5 1 1 I.":I 1 I15! L1 El] 1 IE 1 1 3:] 1 Iﬁ 1 L1 Im L1 I"5 1 L1 Im
| cuam [B]5] meoe “_‘."Ié WAYPOINT ..'f.-LE' % gf
Iuﬁmu ﬁﬁ L;H:IETE uﬁl% nENT _.-L"-E-E' # TVPE 7 LATITUDE LOKNGITUDE
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Waypoints — Example

SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT
SUSAEAENRT

26FLW K21
ALFOR K11

ALTAN K21

K2 =ICAO Code

1 = Part of record

(if 2 this record is a continuation)
| D = Waypoint type

1D
26FLW K22PK2OAKZO0A
R F L N441833106123090510
ALFOR K12PKZSEKZSE
R 2 L N374844 100121444580
ALTAM K22PKZ0AK20A

N364423400121282270

See your X-plane
‘earth_fix.dat’ file

ENROUTE AND TERMINAL WAYPOINTS

Wavpoint Type

Cohumm 27

Column 28

Column 29

ARC Cenfer Fix

Mote 3

Note 3

Combined Named Infersection and RNAV Wavypoint

Unnamed. Charted Intersection

Middle or Inner Marker as Waypoint

NDE or Terminal NDB Navaid as Waypoint

Note T

Note 2

Outer or Back Marker as Wavpoint

Named Intersection

TUncharted Airwav Infersection

VFE Wavpoint

Mote 4

BEMNAWV Wavpoint

=< = ol 2 2| 5=

Fmal Approach Fix

Tmtial Approach Fix and Final Approach Fix

Final Approach Course Fix

Intermediate Approach Fix

Off-Foute Intersection

Initial Approach Fix

Final Approach Course Fix and Initial Approach Fix

Final Approach Course Fix and Intermediate Approach Fix

Missed Approach Fix

Imitial Approach Fix and Missed Approach Fix

Oceanic Gatewayv Fix

Unnamed Stepdown Fix

RF Leg Fix Not at Procedure Fix

Note 5

Named Stepdown Fix

FIR/UIR or Controlled Airspace Intersection

LatimdeLongimde Fix, Half Degree of Latitude

Latimde Longimde Fix, Half Degree of Longitude

== S vl = o O 2 =] ]| = D]y o

Published for Use in SID

| Published for Usein STAR

Published for Use in Approach Procedures

Published for Use in Multiple Terminal Procedure Types

Source provided Enrounte Waypoint

[ Lo Lo o L=
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Data Record — HOLDING

Contents:

Region Code
Fix Identifier

Inbound Course

Turn Direction
Leg Length
Leg Time

Holding Speed

Min Altitude
Max Altitude
Cycle Date

4.1.5.1 Holding Pattern Pri r Records
Cohimn Field Name (Length) Feference
1 Fecord Type (1) 52
2 thru 4 Custonser Area Code (3) 33
5 Section Code (1) 54
& Subsection Code (1) 5.5
T thru 10 Fegon Code (4) 541 Hotel
11 thom 12 ICAD Code (2) 5.14 MNote 1
13 thom 27 Blank (Spacing) (15}
2B thrm 29 Duphicate Idenfifier (2) 5114
30 thm 34 Fix Identifier (5) 513
35 thm 36 ICAD Code (2) 5.14
k1) Sechion Code (1) 34
38 Subsecton Code (1) 55
38 Continuation Record Mo, (1) 3.16
40 thm 43 Inbound Holding Cowrse (4) 362
4 Twemn Dhrection (1) 363
45 thm 47 Leg Lengih (3} 364
48 thm 49 Leg Tome (2} 5.65
50 thm 54 M Alude (5} 530
55 thm 59 Mzcommom Altitade (3) 5.127
&0 thm 62 Holdmg Speed (3) 5175
63 thm 65 ENP(3) 5211
66 thm 71 Arc Radms (6) 5.204
T2 thru 74 Vertical Scale Factor (3) 52193
T8 thru 77 EVEM Minimum Level (3) 5204
T8 thru 80 EVEM Maximum Level (3) 5205
51 thm 98 Feserved (Expansion) (15)
99 thra 123 Mame (25) 3.60
124 thou 128 | File Record No. (3) 331
128 thou 132 | Cyele Date (4) 532
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Data Record — AIRPORT

Contents:

— Airport ICAO Identifier

— ATA/IATA Designator

— Longest Runway

— Magnetic Variation

— Airport Elevation

— ARP

— Speed Limit

— Transition
Level/Altitude

— Airport Name
— Datum Code etc.

4171 Asrport Pnmary Records

Cohmmom Field Name (Length) Fefarence
1 Record Type (1) 52
2 thm 4 Customer/Area Code (3) 53
5 Section Code (1) 54

Blank (Spacmg) (1)

7 thra 10 Aarpeort ICAQ Identfier (4) 56
11 thom 12 ICAQ Code (2) 514
13 Subsection Code (1) 53
14 thm 16 ATATATA Designator (3} 5.107
17 them 18 Feserved (Expan=ion) (2)
19 thm 21 Blank (Spacmg) (3)
22 Continuation Fecord Mumber (1) 516
23 thru 27 Speed Linut Alttude (5) 573
28 thoa 30 Longest Bunway (3) 554
31 IFR. Capabahiv (1) 5.108
32 Longest Bumway Swface Code (13 5249
33 thom 41 Anrport Beference Pt. Laniinde (%) 536
42 thru 51 Adrport Reference Pt Longitude (100 537
52 thru 56 Magnetic Variation (3) 539
57 thrm 61 Adrpeoat Elevation (3) 535
62 thru 64 Spesd Linat (3) 572
65 thru 68 Feconmended Mavad (4) 523
69 thra 70 ICAQ Code (2) 514
71 thru 735 Transitions Albtude (5) 553
76 theu 80 Transition Level (3) 533
gl Public/Maltary Indicator (1) 5177
82 thru 84 Tmme Zone (3) 5178
85 Dayhght Indicator (1) 5179
g6 Magnete/ Tme Indicator (1) 5.165
E7 thiu B9 Daturmn Code (3) 5197
90 thoa 93 Reserved (Expansien) (4)
94 theu 123 Adrpeort Mame (30) 57
124 thrm 128 |File Record Mumber (3) 531
129 thm 132 [Cwele Date (4) 532
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Data Record — GATE

e Contents:

Airport Identifier
Customer Area Code

Gate ldentifier
Latitude
Longitude
Notes etc.

41281 Airport Gate Primary Record

Cohmmon Field Mame (Lensth) Feference
1 Record Type (1) 52
2 thu 4 Customer/ Area Code (3) 53
3 Section Code (1) 54
6 Blank (Spacing) (1)
7 thru 10 Arport ICAQD Identifier (4) 5.6
11 thm 12 ICAO Code () 5.14
13 Subsecton Code (1) 55
14 th 18 (Gate Identifier (5) 5.56
19 thym 21 Blank (Spacing) (3)
22 Contmation Record No. (1) 5.16
23 thm 32 Blank (Spacing) (10)
33thm 41 Gate Lattude (9) 5.36
42 thm 51 Gate Longitude (10) 5.37
52 thm 98 Reserved (Expansion) (47)
90 thm 123 Mame (25) 5.80
124 thm 128 | File Record No. (5) 531
120 thm 132 | Cycle Date (4) 5.32
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ARINC 424 Path Terminator Concept

 The Path and Terminator concept is a means to
permit coding of Terminal Area Procedures,
SIDs, STARs and Approach Procedures

« Charted procedure are translated into a
sequence of ARINC 424 legs in the Navigation
Database

* Flight plans are entered into the EMS by using
orocedures from the navigation database and
chaining them together

27



ARINC 424 Path Terminator Concept

» 23 leg types have been created to translate
Into computer language (FMS), procedure
designed for clock & compass manual flight

* It's high time to implement RNAV, using only
DO236* preferred leg types: IF, TF, RF which
are fixed and without possible interpretation

* The leg type is specified at the end point : “path
terminator concept”

*D0O236B, “Minimum Aviation System Performance Standards: Required Navigation Performance
for Area Navigation,” October 2003.
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ARINC 424 |Leg Types

Leg Code

Example Path

Description

IF

Figure 1: Imitial Fix or IF Leg.
Defines a database fix as a point
In space.

TF

Figure 2: Track to a Fix or TF
Leg. Defines a_great circle track

over ground between two known
databases fixes.

e

intermediate and final approach
segments should always be TF

routes

CF

Figure 3: Course to a Fix or CF
Leg. Defines a specified course to
a specific database fix.
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ARINC 424 1_egs

DF

.— UNSPECIFIED POSITION

DF LEG

-

Figure 4: Direct to a Fix or DF
Leg. Defines an unspecified track
starting from an undefined
position to a specific database fix.
Note: See also Table 1.3, Leg
Sequencing, for other uses of the

DF Leg.

FA

UNSPECIFIED
POSITION

08—

FA LEG

8000'/

Figure 5: Fix to an Altitude or FA
Leg. Defines a specified track
over ground from a database fix to
a specified altitude at an
unspecified position.

FC

{}gsﬁ;» TC LEG

9 NM

Figure 6: Track from a Fix froma
Distance or FC Leg. Defines a
specified track over ground from a
database fix for a specific
distance.
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ARINC 424 1_egs

FD

080° ”“”j77//
FD LEG 0/0

o
&

Figure 7: Track from a Fix to a
DME Distance or FD Leg.
Defines a specified track over
ground from a database fix to a
specific DME Distance which is
from a specific database DME
Navaid.

FM

080°

EM LEG

MANUAL
TERMINATION

Figure 8: From a Fix to a Manual
termination or FM Leg. Defines a
specified track over ground from a
database fix until Manual
termination of the leg.

CA

090°

CA LEG

UNSPECIFIED
POSITION

~J5000°

Figure 9: Course to an Altitude or
CA Leg. Defines a specified
course to a specific altitude at an
unspecified position.
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A

RINC 424 LeqQs

o
&

Figure 10: Course to a DME
Distance or CD Leg. Defines a

D10 specified course to a specific
DME Distance which is from a
CD specific database DME Navaid.
090° >
CD LEG
. Figure 11: Course to an Intercept
- or CI Leg. Defines a specified
‘1604/’ < \(-,c’ course to intercept a subsequent
c1 090° O leg.
CI LEG
Figure 12: Course to a Radial
@ termination or CR Leg. Defines a
¥4 \. .’ course to a specified Radial from
C/? ‘90 o a specific database VOR Navaid.
(£ =
<1
CR G o
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ARINC 424 1_egs

Figure 13: Constant Radius Arc

or RF Leg. Defines a constant

radius turn between two database

Sé-évé‘,b. fixes, lines tangent to the arc and
a center fix.

Note: While the arc initial point,
arc ending point and arc
centerpoint are all available as
database fixes, implementation of
this leg type may not require them
to be available as fixes.

CENTER
FIX

>

ous
ENT

PREVIOL
SEGM




ARINC 424 1_egs

Figure 14: Arc to a Fix or AF
Leg. Defines a track over ground
at specified constant distance from
a database DME Navaid.

AF
UNSPECIFIED Figure 15: Heading to an Altitude
POSITION termination or VA Leg. Defines a
specified heading to a specific
VA 090° - Altitude termination at an

VA LEG X unspecified position.
8000°
r.‘ Figure 16: Heading to a DME
Distance termination or VD Leg.
D10 \9’ Defines a specified heading
terminating at a specified DME
VD Distance from a specific database
090° o DME Navaid.
VD LEG =
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ARINC 424 1_egs

- Figure 17: Heading to an
o _. ;90 Inter'cept or \_71 Leg. Defines a
o Q"\ 9,’ *—\ \ specified heading to intercept the
VI 090 > -7 \A?— subsequent leg at an unspecified
VI LEG position.
Figure 18: Heading to a Manual
termination or VM Leg. Defines a
070° L TEF{‘IQAA]\NK?]LON specified heading until a Manual
VM <\f VM LEG " termination.
Figure 19: Heading to a Radial
’a\ termination or VR Leg. Defines a
specified heading to a specified
I/IP ,200 ‘." radial from a specific database
& - VOR Navaid.
G ~1
VR <
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ARINC 424 1_egs

P

Figure 20: 045/180 Procedure
Turn or PI Leg. Defines a course
reversal starting at a specific
database fix, includes Outbound
Leg followed by a left or right
turn and 180 degree course
reversal to intercept the next leg.
A Maximum excursion Time or

Distance is included as a data
field.

HA, HF, HM

Figure 21: Holding in lieu of
Procedure Turn (HF) for
Approach  Procedures  and
Mandatory Holds (HA, HM) in
SID/STAR and Missed Approach
coding. The HA, HF, and HM Leg
Types define a holding pattern in
lieu of procedure turn course
reversal or a terminal procedure
referenced mandatory holding
pattern at a specified database fix.
Leg time or distance is included
as a data field.

The three codes indicate different
path termination types:

HA = Altitude Termination

HF = Single circuit terminating at
the fix.

HM = Manual Termination.
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Table ITI-2-5-App-3. Path terminators (Required data) D ata R e q u I re d

s s s . er ICAO
5] 3 S SIS |8 |3 S 08| %% §° ¢ | “THETA"is defined as the
3 R S 2 | ¥ §o 2| ¥ | ¥ |38 § | magnetic bearing to the
S8 el &l &8 |8 S |8 | | &8 & | waypointidentified in the
CA o v p o record’s “FIX Ident” field
Fl vl lilol|l v | v | v | v ol o lolo from the NAVAID in the
oF | v l1lol ol ol o ol o |o “Recommended NAVAID”
FA v (o) v v v v 6 0 field
FM v (0] v v v v 0] 0]
HA | v o| o 0 0 v | v | 6 0 “RHO” is defined as the
HF | v olo | o | o | v |v]|o 0 geodesic
HM | v oO| O 0] 0] v | v ] o 0 distance in nautical miles
IF | v o | o] oO O | o |oO to the waypoint identified
RF | v O | Y | O 2 3 |5] 0 O | 0| 0| Y | intherecord’s “Fix Ident’
TF | v OO0 ] O o o O 10| 0 O 1o0]|o field from the NAVAID in
VA o 4 6 o the “Recommended
VI 0O/ 0] O 4 0 O |0 NAVAID” field
VM | O 0 4 0 0
v' — Required 3 — Outbound tangential track
O — Optional 4 — Heading not course
1 — Required for CF/DF and DF/DF combinations only. 5 — Along track distance
2 — Inbound tangential track 6 — Altitude at or above
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Leg Data Fields Table 3

OBD | vy | ALT | ALT

THETA COMMENTS

MAG
CRS DST | ONE | TWO

Data Required
e per ARINC

OR ABOVE”

| OB MAG CRS IS CRSTO

SRR X “THETA” is defined as the
magnetic bearing to the waypoint
identified in the record’s “FIX

AT heve” 27| |dent” field from the NAVAID in the
‘Recommended NAVAID” field

—=wiger] | RHO” is defined as the geodesic

"o |Oo|lo|C || MW |[XW]|X|O

T T T T o - I - I I I I

CRAROVE distance in nautical miles to the
waypoint identified in the record’s
“Fix Ident” field from the NAVAID
DIt e 25T in the “Recommended NAVAID”
field
ALT TERM WILL BE “AT
OR ABOVE”
FOR W/P ID SEE STAR
CODING RULES
LEGEND:
X =REQUIRED FIELD R =BOUNDARY RADIAL D =DME DISTANCE
A =ALONG TRACK DISTANCE C =COURSE +=“AT OR ABOVE” ONLY
O = OPTIONAL FIELD H =HEADING SHADED = NOT APPLICABLE FIELD

P =PATH LENGTH
B =“REQUIRED” FOR CF/DF, DF/DF, TE/DF OR FC/DF COMBINATIONS, OTHERWISE “OPTIONAL” 38



Path Terminators

Table I11-2-5-App-1.

Initial and final path terminators

RNAV procedure Initial leg Final leg

SID CA, CF, VA, VI CF, DF, FM, HA, RF, TF,
VM

STAR IF CF, DF, FM, HM, RF, TF,
VM

Approach IF CF, TF, RF

Missed approach | CA, CF, DF, FA, HA, HM, RF, CF, DF, FM, HM, RF, TF,

VI, VM

VM
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Data Record — ARRIVAL

BOJID ONE ARRIVAL (BOJID.BOJID1)

PHILUPSBURG
PSB
JOHNSTOWN \";Ofo
5] 2 HARRISBURG
/ soo0  MIROY LOMON r{/HAR
R T 8 s, LANCASTER
COFAX R LRP TRAGG BUNTS  scooL
U IS e T03 w0k
: . e K T oy
4191 Awport SIDVSTABRApproach Primary Records 2 ’:‘3 ,LJ; = o
— U}‘:Q.-O
Cohumm Field Name (Length) Reference s P HFAL

1 Racord Type (1) 52 <

2 thru 4 Customer/Area Code (3) 53

5 Section Code (1) 54

L] Blank (Spacing) (1)

T thra 10 Anrport Identifier (4) 5.6

11 thom 12 ICAQ Code (1) 5.14

13 Subsection Code (1) 55

l4thu19  |SID/STAR/Approach Identifier () 59,510

Hote 1
20 Route Type (1) 57
2] thom 25 Transthon Identifier {5) 5.11
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Data Record — ARRIVAL

Contents:

Procedure Identifier
Route Type
SID/STAR

Runway Transition, Enroute
Transition, Common Route

App

App Transition, GPS App, RNAV
App, Primary MISAP, Secondary
MISAP, Circling App, Straight-in
App, Helo to RWY

Transition Identifier

Seqguence Number

Waypoint Identifier etc.

4191 Awport SIDVSTABRApproach Primary Records

Column Field Name (Length) Eefarence
1 Fecord Type (1) 52
2 thra 4 Customer/Area Code (3) 53
5 Section Code (1) 5.4
6 Blank (Spacing) (1)
7 thru 10 Atnrport Identifier (4) 56
11 thrua 12 ICAOQ Code (2} 5.14
13 Subsection Code (1) 5.5
14 thoua 19 SILVSTAFR. Approach Identifier (6) 59 510
Hote 1
20 Foute Type (1) 5.7
2] thru 25 Transihon Identifier (3) 511
26 Blank (Spacing) (1)
27 thra 29 Sequence Mumber (3) 5.12
30 thou 34 Fix Identfier (5) 513
15 thru 36 ICAD Code () 5.14
37 Section Code (1) 5.4
18 Subsection Code (1) 55
19 Confinuation Eecord Number (1) 516
40 thru 43 Wavpoint Descniption Code (4) 517
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Data Record — ARRIVAL

« Contents:
— Waypoint Descriptor

+ Essential
* Fly-over waypoint
+ Stepdown fix

+ Pathpoint
* |AF/IF/FAF/FACF/MAP
* Holding

— Turn Direction

— Path and Termination

— Recommended Navaid

— Arc Radius

— Theta

— Rho

— Magnetic Course

— Route/Holding Distance/Time
— Altitudel, Altitude 2,

— Vertical Angle

44
45 thou 47
48 thou 49
50

51 thom 34
55 thru 56
57 thru 62
63 thou 66
67 thou 70
71 thou 74
75 thom 78

79

80

B1 thou £2
83

84

B85 thou 89
90 thru 94
95 thou 99
100 thre 102
103 thra 106
107 thre 111

112

113 thra 114
115
116
117
118
118
120
121 thire 123
124 thrg 128
129 thire 132

Tuwmn Dhrection (1)

ENP (3) Mote 4
Path and Termination (2}

Twn Dhrection Valid (1)

Eecommended Mavaid (4)

ICAQ Code (2)

ARC Radius (6)

Theta {4)

Bho (4)

Maznetic Course (4)

ERoute DhstanceHolding Thetance or
Time (4)

RECD NAV Section (1)

RECD NAV Subsection (1)

Reserved (expansion) (2)

Altinde Deseription (1)

ATC Indicator (1)

Altitude (5)

Altitude (3)

Transition Albtude (5}

Speed Lot (3)

Vertical Angle (4)

Center Fix or TAA Procedure Tum
Indicator (3}

Multiple Code or TAA Sector

Identifier (1)

ICAQ Code (2) Mote 3
Section Code (1) Mote 3
Subsection Code (1) Mote 3
GHNSS/FMS Indication (1)

Speed Limit Deseripiion (1)

Apch Route Qualifier 1 (1) HMote 2
Apch Route Qualifier 2 (1) Mote 2
Wertical Scale Factor {3)

File Fecord Number (3)

Cyele Date (4)

520
3211
521
522
523
5.14
5204
524
525
326
527

54
55

5.29
581
5.30
5.30
5.53
5.72
5.70
514 or
5271
5130 or
5272
5.14
54
55
5222
5.261
5.7
57
£.293
331
532
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Data Record — Arrival

| Wﬁ_ .
AIRPORT o 53 & se |sm|d sesswm  |E|  sn 512 513 =
EIDSJETARE_IIAPPRDAEH | | 5 | | I.I[I | |15 | | | El | | | |E | | I | | | 15 -
(PD/PEIPF) o cusm Ei ARFT Eg% snaTaneee & TR SED O -1-1

4.1.9.1 PRIMARY BEic ﬁ 0= ' @ CENT E DENT KF. DENT EE:

o |-l = XH =
e (S| 517 Sl s | e s sm | = £.204 5 5K 5.2 T ¥ alw| s £3
4[| L1 45 | | E L1 1 ] IIIu: | ||E IIITl] [ | L1 TE L1 B] [ | E [ | L1 m [ | L1 l
F = HTE 48T EE =
CEZC e = ElE| FESD ':'E HRL vee | B i o 2l mrmuoe | acmmuoe
3 E CODE E &EE mavain |3 RADLE oRE HOLD |- .:,E
2|3 DETeE iR R

[ T . = L1 i 1

= _ I = T .
comer (Bl ofHIBI Sl =T | e
ke [sFem | vemT cl2 HE ElE P
oA 3 RECORD | CYCLE
WTTUEE [ LmT | seeE | CR ;_EEEEE il
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Data Record — Arrival

BOJID ONE ARRIVAL (BOJID.BOJIDI)

PHILLIPSBURG
PSB
\ ‘?'%
JOHNSTOWN i
()
2 Z HARRISBURG
HAR
- TDDG__"‘A"——"-—-P\-—-'ID]“ r{’/
(22) (18) 2 S “1150  LANCASTER
COFAX 2 LRP— TRAGG  BUNTS  scool

(19 °
BOUHN C’L{Iﬂf —\




Data Record — Arrival

mENT | Tvee | mewt | SEQ | WAYPONT | 2000 | oo
BOJID1 1 JST 010 JST K6D vV IF
BOJID1 1 JST 020 MIROY K6 EA E__ TF
BOJID1 1 JST 030 COFAX  KG6EA E_ TF
BOJID1 1 JST 040 | LOMON K6EA | E__ TF
BOJID1 1 JST 050 HAR K6D VE _ TF
BOJID1 1 PSB 010 PSB K6 D ' IF
BOJID1 1 PSB 020 HAR K6D VE _ TF
BOJID1 2 010 HAR K6D v IF
BOJID1 2 020 | BOUHN K6EA E TF
BOJID1 2 030 LRP K6D v TF
BOJID1 2 040 TRAGG  KG6EA E_ TF
BOJID1 2 050 | BUNTS  KG6EA E_ TF
BOJID1 2 060 SCOOL  K6EA EE TF
BOJID1 3 RW09B 010 SCOOL  K6EA E IF
BOJID1 3 RW09B 020 KYILL K6 EA E_ TF
BOJID1 3 RWO09B 030 KPHL K6 PA AE VM
BOJID1 3 RW27B 010 SCOOL  K6EA E__ IF
BOJID1 3 RW27B 020 BOJID K6 EA E__ TF
BOJID1 3 RW27B 030 HIFAL K6 EA E TF
BOJID1 3 RW27B 040 KPHL K6 PA AE VM
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Data Record — Arrival

Two transitions from enroute:

PHILLIPSBURG
PSB
C\ ‘I"'%
JOHNSTOWN P/
JST 5
// HARR|¢
HZ
e [
(22) 8] 2 e R
COFAX 22)

Leg Code

Example Path

Description

IF

Figure 1: Initial Fix or IF Leg.
Defines a database fix as a point
in space.

TF

Figure 2: Track to a Fix or TF
Leg. Defines a great circle track
over ground between two known
databases fixes.

JST

BOJID1 JST 020 MIROY K6 EA E___ TF
BOJID1 JST 030 COFAX K6 EA E___ TF
BOJID1 JST 040 LOMON K6 EA E TF

HAR
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\Waypoints

ENROUTE AND TERMINAL WAYPOINTS

Wavpoint Type

Column 27

Colhumn 28

Column 20

ARC Center Fix

Note 3

Note 3

Combined Named Intersection and ENAV Waypoint

Unnamed. Charted Intersection

Middle or Inner Marker as Waypoint

NDB or Terminal NDB Navaid as Waypoint

Note 1

Note 2

Outer or Back Marker as Wavpoint

MNamed Intersection

Uncharted Airway Intersection

VEE. Wavpoint

Note 4

ENAV Wavpoint

=|<| =0 2 == =

Final Approach Fix

Imitial Approach Fix and Final Approach Fix

Final Approach Course Fix

Intermediate Approach Fix

| Off-Koute Intersection

Inifial Approach Fix

Final Approach Course Fix and Initial Approach Fix

Final Approach Course Fix and Intermediate Approach Fix

Missed Approach Fix

Inifial Approach Fix and Missed Approach Fix

Oceanic Gateway Fix

Unnamed Stepdown Fix

EF Leg Fix Not at Procedure Fix

Named Stepdown Fix

FIEJUTE or Controlled Airspace Intersection

Latitnde/Longimde Fix, Half Decree of Latitude

Latitude/Longimde Fix, Half Deoree of Longimde

2= || O 2| = || = O o

Published for Use in SID

| Published for Usein STAR

Published for Use in Approach Procedures

Published for Use in Multiple Terminal Procedure Types

op L Lo s L/

Source provided Enroute Wavpoint
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Data Record — Arrival

HARRISBURG
\ HAR
=
9]~ ==T7 LANCASTER @
G e S GG BNTS  scool g
Orf ] a
BOUHN Qh;ﬂf TS O3 41040
(15) — (10
B\ 52 -
= E‘US L 085
e 265 ""OKWLL HIFAL
O
BOJID1 2 010 HAR K6D v IF
BOJID1 2 020 | BOUHN K6EA E TF
BOJID1 2 030 LRP K6 D ' TF
BOJID1 2 040 TRAGG  KG6EA E___ TF
BOJID1 2 050 | BUNTS  K6EA E TF
BOJID1 2 060 SCOOL K6EA | EE TF
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Data Record — Arrival

HARRISBURG
\ HAR
o
(19) I17e,  ANCASTER @
22) s g’_ TRAGG BUNTS  scool gy
105:'-—1-
BOUHN (1¢ &Tﬁ""ﬁ‘ﬁ—f;‘
o .--“:) HIFAL
265 KYILL
-— O
BOJID1 3 RWO09B 010 SCOOL K6 EA E_ IF
BOJID1 3 RWO09B 020 KYILL K6 EA E TF
BOJID1 3 RWO09B 030 KPHL K6 PA AE VM <:|
BOJID1 3 RW27B 010 SCOOL K6 EA E IF
BOJID1 3 RW27B 020 BOJID K6 EA E TF
BOJID1 3 RW27B 030 HIFAL K6 EA E TF
BOJID1 3 RW27B 040 KPHL K6 PA AE VM <:|
Figure 18: Heading to a Manual
MANUAL termination or VM Leg. Defines a
070° L specified heading until a Manual
M {} VM LEG » TERMINATION termination.
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Data Record — Arrival

GRAYM TWO ARRIVAL (GRAYM.GRAYM?2)

DREEM
N42°21.71°
W71°44.57"

|

I

(:) LAURENCE G.
HANSCOM FIELD

GASSE
N42°15.77'
W71°51.2%'

Expect to cross at
{ 5,000 feet.

Padih SRS
S /
N
/Q \.;‘J
=_ GRAYM
N42°06.07"
W72°01.89"
-]
152 =
Qh an e
R o BLATT
A\ \ N41°49 42"
W72°00.92"
\ v
% 'é
DVANY |
N41°51.74 &S
W72°18.19 =
A mocul
N41°43.38"
W72°00.55"

mEnT | Tvee | mext | SFQ | WAYPONT | Conp | rery
GRAYM2 1 DVANY | 010 | DVANY K6EA | E___ IF
GRAYM?2 1 DVANY | 020 | GRAYM K6EA | EE TF
GRAYM2 1 MOGUL | 010 | MOGUL KG6EA | E_ IF
GRAYM2 1 MOGUL | 020 | BLATT KG6EA | E___ | TF
GRAYM2 1 MOGUL | 030 | GRAYM K6EA | EE TF
GRAYM2 2 ALL 010 | GRAYM KGEA | E___ IF
GRAYM2 2 ALL 020 | GASSE K6EA | E___ | TF
GRAYM2 2 ALL 030 | DREEM KGEA | EE TF
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Data Record - Departure

KATSO TWO DEPARTURE (KATSO2.KATSO)
. Figure 17: Heading to an
HANGTOW‘ y o G Intercept or VI Leg. Defines a
115.5 HNW == o 0‘19,"{\ \E specified heading to intercept the
‘ 5 Ch"," 102 5 a VI 090 -~ \QS‘» subsequent leg at an unspecified
IN38 43,4_8\-;\/1 20° 44.9¢) . VI LEG position.
Y MINA _ _
05 115.1 MVA ==
- 085, Chon 98
(N38° 33.93-W118° 01.97')
KATSO -5, H-3 \'V/
TV N3g° 21.11" Figure 19: Heading to a Radial
é%‘] W120° 38.31° r\ tsﬁinaﬁun or VR Lge:Deﬁnes a
/ 9000 7 \9’ specified heading to a specified
SR | » 900 radial from a specific database
\ /,/I/ 230 RO ®; & - VOR Navaid.
080 5 ,\’\’0000 Fob’l 4" VR 3
/ >, (25) (3> 080° Q &
/ / (37) s> " ¢ 08230 R-263
/ KLAYE \ (10 ——
N38° 24.40° \ 1) -~
W121°10.46 IQIGO /
/N NSB;I 6.2| ;’
SACRAMENTO WI119° 52.27 £ - - ‘ .
oo COAIDALE__ IDSI-I:I\)'T RTO&EE ¥DREASTS SEQ WAYPOINT ? g;ﬁi PEm
Chan 99 117.7 OAL := = - -
Chon 124 KATSO2 1 RW16 010 o VR
(N38° 00.20-W117° 46.23
i -5, H-3 KATSO2 1 RW16 020 o VI
KATSO2 1 RW16 030 KLAYE K2EA E__ CF
. . KATSO2 1 RW16 040 KATSO K2EA EE TF
Figure 3: Course to a Fix or CF
Leg. Defines a specified course to KATSO2 1 RW34 010 VA
a specific database fix. —
CF 080° ’—/___,_————-4} KATSO2 1 RW34 020 o VI
—— CF LEG KATSO2 1 RW34 030 HNW K2D v CF
KATSO2 1 RW34 040 KATSO K2 EA EE TF
KATSO2 2 010 | KATsO K2EA | E___ | \&/
KATSO2 2 020 IQIGO K2 EA EE TF
. . . KATSO2 3 MVA 010 IQIGO K2 EA E IF
UNSPEC]F[ED Figure 15: Heading to an Altitude R
POSITION termination or VA Leg. Defines a KATSO2 3 MVA 020 MVA K2D VE TF
specified heading to a specific
VA 0900 « Aliitude termination ~ at  an KATSO2 3 OAL 010 IQIGO K2EA E__ IF
VA LEG \ unspecified position. KATSO?2 3 OAL 020 OAL K2D VE TF
000
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Precision Approach Geometr

PRECISIOH APPROACH PATH POINTS
{Straight-In)

Aignt Path
Mignment Polnt
[FPAP)

____ﬂ FPAP

Algit Path
Control Foint
[FPCF)

Anal approach Alght Path
Thraahold Cronng
H'3|g|lt[TCH] Profile View

Glids Path / T
gl gl Landing Thrs thold \h
(Dliplatad )

\
Landing Thrsaold ,
P‘:lll"lt[LTF'] Glidepath

Angle 7 —]

TCH LTP/FTP

Profile viens 3
Anal 4pproach Track E““ll'*/—T"l”°‘d J“jh‘t- —————
surfacé P -
Fan Waw - WGS-84 T~
Ellipsoid .
— From: DO245A

Figure 5-15 Precision Approach Path Points

GPIP: Glide path interception point
From: ARINC 424
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Data Record — PATH

4.1.28.1 Path Point Primary Records

4.1.28.2 Path Point Continuation Records

Column Field Name (Length) Reference
1 Record Type (1) 52 Column Field Name (Length) Reference
2 thru 4 Customer/Area Code (3) 53 1 thru 26 Fields as on Primary Record Type
5 Section Code (1) 5.4 27 Continuation Record Number (1) 5.16
s Blank (1) 28 Application Type (1) 5.01
Ttau10 | *Airport Identifier (4) 56 20thr 34 \(FPAP) Ellipsoid Height (6) 5225
11thru12  |ICAO Code (2) 5.14 35thu40  |(FPAP) Orthometric Height (6) 5.227
13 Subsection Code (1) 5.5 41thru46  |(LTP) Orthometric Height (6) 5.227
14thra 19 | Approach Procedure Ident (6) 5.10 47thru 56 | Approach Type Identifier (10) 5.262
20thm24  |*Runway or Helipad Identifier (5) Note 3 |5.46 or 5.180 S7thru 61 |GNSS Channel Number (5) 5.244
25thm26  |*Operation Type (2) 5223 62thru 71 \Blank (Spacing) (10)
27 Contimation Record Number (1) 5.16 72thra 74 |Helicopter Procedure Course [3)  |5.260
28 *Route Indicator (1) 5224 75 thru 123 | Blank (Spacing) (49)
29thru30  |*SBAS Service Provider Identifier (2) 5255 124 thru 128 File Record Number (5) 5.31
31thru32 | *Reference Path Data Selector (2) 5256 129 thru 132 |Cycle Date (4) 532
33thm36 |*Reference Path Identifier (4) 5257
37 * Approach Performance Designator (1) 5.258 = - _ﬂ FPAP

38thre48  |*Landing Threshold Point Latitude (11)  [5.267
49thm 60 |*Landing Threshold Point Longitude (12)  [5.268
61 thru 66 | *(LTP) Ellipsoid Height (6) 5225
67thra70  |*Glide Path Angle (4) 5.226
71thra 81 | *Flight Path Alignment Point Latitude (11) [5.267
82thr 93  |*Flight Path Aliznment Point Longitude  |5.268
(12) Profile View
94 thru 98 | *Course Width at Threshold (5) 5.228

Note 4 h

99 thm 102 |*Length Offset (4) 5.259
103 thru 108 | *Path Point TCH (6) 5.265 Glidepath
Angle

109 *TCH Units Indicator (1) 5.266 o] — -

110 thru 112 |*HAL (3) 5.263 ) 2

113 thru 115 |*VAL (3) 5.264 g~ cpoitneignd [

116 thru 123 |SBAS FAS Data CRC Remainder (8) 5220 S“‘{af,/-‘\;(;; Yy D
124 thru 128 |File Record Number (5) 531 Ellipsoid h

129 thru 132 | Cycle Date (4) 532 From: DO245A




Flight Plan Construction

« Charted procedure are translated into a
sequence of ARINC 424 legs in the Navigation
Database

* Flight plans are entered into the FMS by calling
procedures from the navigation database

* Procedure segments are chained together (or
melded) to form the FMS flight plan
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ht Plan Procedure Meldin

‘GULFPORT, MISSISSIPA AL-576 FAA)
@ : S | AP o ey oo 6002 RNAYV (GPS) RWY 14
& 97301
1'A o E gc" 133° Eﬁs« % Gwv((mamo)xnm (GPT)
|Boro-VNAV systems, INAV/VNAY NA below -15°C (5°F) or above 49°C
» T ey oo
Eg!ﬁ a&m -um—dlmaub:ﬂmm?m—mvmv © | wask MISSED APPROACH:
@i umdlm»mm-ﬂ mh?(‘ndekaliM-lh °+ Climb fo 2000 direct
s g Wmnmwvcnnm ol opars WALSK T | IVOLE and hod.
[ond R e e A
(0

PLAN VIEW

[Czamm)

¥102 834 90 A FLOZNV 60438

3 [tarnameos ARRIVAL ROUTE DESCRIPTION 3
| MEWHS INTATIS N 173
FI|'77s (CHOO CHOO TRANSITION (GQO MASHH] ) I= MESSEDAPCH FIX
I [CRAMM TRANSITION (CRAMM. MASHH1): = o
Eo A AN TRANSTON (UE AT OE
4 HEXIN - 2 h
m 3000 ILANDING RWYS 18C/18L/18R; From over MASHH on track 284° to HLI VORTAC, then on track | M T B Missed approach icons
=> K 301° fo cross LARUE ot 250K, then on track 300° fo cross FLOND of or above 9000 and of or ;:
53 gg;: below 11000 and ot 210K, then on trock 300° fo cross GIVME at or above 8000, then on track | 25 5
32 = mgso 359° o cross HADSO at or above 6000, then on frack 358° o cross HEXIN ot 3000, then on 23
k trock 358’ upnn rodar vecors o finol approach course. >
52} ILANDING RWYS 36C/36L/36R: meMAS'Hmhnd??l‘hcrmlqulmm =
? 230K, then on track 270°, expect rodar veciors fo final approach cour ?Eu
= s
2y, 6 NM E
/a/ 7, g
ASON z
W 7K & /Io/
KXIVSRINGS
770" GULFPORT-BILOXI INTL (GPT)
Lad Lt RNAV (GPS) RWY 14
NOTE: Rador required 10000 730K
NOTE: Turbojet aibraft onl

NOTE: DME/DME/IRU or GPS required.

NOTE: RNAV |

NOTE: For non-GPS equipped almdl um
DME must be operational

(IKEIR) UNI SIHIWaW
SECINNAL ‘SN

FISSINNGL SHWIH
(IKEIRD) UNI SIHIWIW

NOTE: Chort ret %0 scaks

SE1, 09 JAN 2014 1o 06 FEB 2014
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Flight Plan Procedure Melding

* Procedures are chained together to form the FMS flight
plan. Example :

Arrival chart

Airways chart

Approach chart

| |
| | — i _
i i STAR-approach
| | trarisition (VIA)
o —— N ~ A I —— -
Enroute STAR-enroute STAR Approach

(airways) transition
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