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SAKON SINLAPAKUN: DOMAIN SPECIFIC LANGUAGE FOR AIR TRAFFIC
COLLABORATIVE DECISION SUPPORT : ASSOC. PROF. YACHAI
LIMPIYAKORN, Ph.D. 86 pp.

Phenomenal growth in air traffic across the world is leading industries to
maximize the use of airspace. One of the promising approaches would be to
optimize the utilization of information derived from existing data. In early period, all air
traffic rules can be programmed and integrated to the system using a general-
purpose language like C#, C++, or Java. However, general-purpose languages are
too complicated for the users to understand and maintain. They must be recompiled
every time the code has been changed as well. To increase sustainability of the
system, this research has thus developed a domain specific language called
Aeronautical Rules Script Language (ARSL). The language is particularly designed
for collaborative environment aiming at determining separation minima required
between aircrafts at planning phase. ARSL can be used as a formal language for
configuring air traffic rules and information sharing. As a domain specific language,
ARSL is easy to understand and maintain for aeronautical domain experts. The
language has been implemented and integrated into the Collaborative Decision
Making (CDM) project of Aeronautical Radio of Thailand to help integrate the major
elements essential for defining safety longitudinal aircraft separation. The evaluation
results show that the implemented ARSL and its services function accurately,

providing the same answers as obtained from the specialist.
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<stateMachine start = "idle">
<event name="doorClosed" code="D1CL"/>:
<event name="drawerOpened" code="DZOP"/>
<event lightOn™ code="L10N"/>
<event name="doorOpened" code="D10B"/>
<event name="panelClossed" code=s"PHNCL"/>

<ocommand name="unlockPanel" code="FNUL"/:>
<oommand name="lockPanel" code="PFNLE"/>
<command name="lockDoor"™ code="D1LE"/>
<command name="unlockDoor™ code="D1UL"/>

<state namse="idle">
<transition event="doorClosed" target="active"/>
<action command="unlockDoor" />
<action command="lockPanel"/>

</atate>

<state namse="active™:>
<transition event="drawerfpened" target="waitingForLight"/>
<transition ewvent="1lightOn" target="waitingForDrawsr"/>
</atate>

<state name="waitingForLight":>
<transition event="lightOn" target="unlockedPan=s1"/>
<fatate>

<state name="waitingForDrawer":>
<transition event="drawerlpensd" target="unlock=dPan=1"/>
</3state>

<state name="unlockedPanel":>

<action command="unlockPanel™/>

<action command="lockDoor®™ /=

<transition event="panslClosed" target="idls"/>
</atate>

<resetEvent name = "“doorOpened™/>
</atateMachins>

1
a

i ¥
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events
doorClossed DICL
drawerCpened D2ZOP
lightoOn L1oH
doorOpensed DI1OP
panelClosed PNCL
end

resstEvents
doorOpensd
end

commands
unlockPanel PNUL
lockPanesl PHLE
lockDoor D1LE
unlockDoor D1UL
end

state 1dle
acticons {unlockDoor lockPanel}
doocrClosed => actiwve

end

stats active
drawerOpened => waitingForLight
lightoOn => waitingForDrawer
end

state waitingForLight
lightOn =* unlockedPanel
end

state waltingForDrawer

drawerOpsned-=> unlockedPansl

end

1
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3. mstszandanTeatngannin (Limited expressiveness) : NIHINI9AY

TUsunsusialueanuuulfsaafuAINNAINITORNUIUNIN 11U FRFUTLA

daya n3nuAN uaz TANasaNMaINTATE TIN199095UAINAINITONIN

auraduaziiulyuilunisinaosdnlavarldaulnaaniz gnlus
fugufulsunsufennneu Awiu neduniziamuasatiuayuaniy
ANTHANNNIDNFBINITINGIU UN18AINGT 13 TANTRAT 9T suLTSTE UL
dgl o b % ! A ° dl v

uranAEIREiaEuld uwiieatunsnlinnmannislnmuiveaing

YNNI I UTEL LN

1
a o

Tamulnia (Domain Focus) : e gnanfinagnielulnmuiuiidss Tl
% = P v o & v Y o =
fnarnnsnszylaunaulaliadednian Aain aefiessrylidniauis

Tunaneiupnseg)

Martin Fowlerl@utiantsanmisiawuaaniy 3 dszinnma 1) nneianwizlniu

Aneen (External DSLs), 2) nianniziasmniely (Internal DSLs), w8 3) N19U5ULLAS

N1 (Language Workbenches)

1.

Rz lalNUNIEuan ﬁ‘ﬂ ﬂ’T]:I"]ﬁLLEIﬂ‘ﬂ‘ﬂﬂN’W’]ﬂﬂ’T]&I”]M@Vﬂ"]Jﬂ\‘]LLﬂ‘ﬂ

'
o a

wadunsiunuey eialdudanisamnslnmunisuenat luglues
Taensniinivuaies Y7801 N8N IUNIAINNIRTFIUBWTY WEnFLEn e

a o‘d‘ ¥ o a o o
ap3tlanldannimiamnzlawunisuanazgnuilalasuetlndindunan
FNRLINTAY NIHIRNIZIALNUNEWEN 1T1 regular expression, SQL,
Awk, XML configuration file 1Tlw6w

° | = d} v o QI a

neannnziawmunialu Wugnneanislunisldaunsvaniiumisiog

a rdl [ o 1 o 1 A
arsUsnilunimdamnziamunigluazgnuuanag lunisuan naiame
dlunsinanugunsadnldlunisuanive fuiinreudszunanaluda u
Tadaunilsaasszuuman danienedlulAngmdaun AN IUALBIUN LN
azifluniwman fetnanieninisdssynsldnimanmizlamunisuen
W4 Lisp, Ruby flu46iu
n19Ul5uuEaN 111 Aan1915ug9 Integrated  Development  Environment
(IDE) waa31egtlunianizlunis@anilsunss nnsdfuusenim ladines 14

% [ 1 o v dl v % dl
?Sutﬂﬁfﬁ@?%‘i“ﬂ’ﬂ\iﬂﬂﬂ"}@’]L‘WWSI@L&I‘NLLMH\?I? PANBNITATINANTIWULIANBNN

ANUUALAILNALTLUNIHIRNNIZTALNY NARNEN LA LTI U TN A NN a1



|
=

FLUTNANINWIAFENNYNLFULPIUATFAINIEN
NN9EANULLALRALEAABININUAALNNINEITE929NTDLINULATAITNENTUS
4 ayn f o B =
n3zuaung e lfdinszimanumenlasuaz@aninaadaaine i uunAnaNR189A1E)

i glunudndnenl AnsdanTaanialunim TnaenaBufiuainnisiiuualawuloymn

1
a

waziIuAANANR STz ud e unin fi1e) naelulawmuoyuiiue 39@ean i dua A

b

d’l dl dl b4 A a :j o dl
NWUFTUNNEIUB m@mm@ﬂuﬁlmmuuuj PNNTINN 3

99

Solution domain artifacts

\‘(\/Y_\Y\

Problem domain artifacts

@] y '

O - '\ A
N [
A~ N N

/ ﬁr N = ) -/ N

{ security ) T \\- \ @ .'F

; /-J. } S \/',4 settle A{l 5\ /\ /JL___./

( - e

Ny LR

\ S /

~ Y /L_ / vl
/ Is the interface for DsSL
[~ i implementation

J domain users

Comman
| vocabulary

L __/___

dl a a rdl A [ % a
N 3 AeaueaaaILlan linuaneuraeBsnIan amulm

sluuunisiapeanas  llldeuainnsoialalaa g dasmyniaaiudnla

WUURNAB9TR9 AU wAZN)NINgIN UL wazEmuifastipeauaai liandeaanyun

eruuumaluladnldeu dounnnawawealdlfifluuinndinisiuinsssuiiaguunie

uyed Wadlugduuunaiwisoniaaiadinlalidetae idannny asnelsinan Tad

o

fanmunlaiaAuliineaneafieannunzuannisnyeivingu nst U e uniunan



10

Solution domain artifacts
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Common point
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Maximum ADS-C periodic

Separation minima ENP type reporting interval
93 km (50 NM) 10 27 minutes
4 32 minutes
55.5 km (30 NM) 4 14 minutes
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(Win-win solution)
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2.2.1 AIR TRAFFIC FUNCTIONS IN THE NEXTGEN AND SESAR AIRSPACE
[4]

'
a o 4 o

\{uanuddeninendeany ssun NextGen uaz SESAR dagnantiiunising aniaie
uaz glsnaunsasuasllnauansliiiiutananliainnisanfiunisisaessruuiiulugos
QI 4 Y & K o = 2 d‘ 4 1 | dJ o Y @
Busiu wazuaasliviunanisatuuaesiinadestnawdaumatainisana i

a oa dl @ dl o 1 P A
nsanaedn sl uAuniiuaina muana 17 uazatnisatinngaaseynsid lunas

o b dl v v e aa @ v
MauNUNIINueiingadeslunisldueensiaauealulansinisdnid i



18

Airplane

%
]
o
o
2
m°
:E’
@

g
/
%S
‘o 7, .o/ %
N
N
A
\
Q Q
o\

5"”\,\)0\a

%,

e

epjony 2%

The functions are
allocated among
the elements.

vacny p,annilr
[okd eoac“y Flann;,,g
G \annin,
(,\'\‘5“\9 Sk )
s,
[o] /0'/ W
8 Yy { Euguum“ma
2
£ b‘/ %oy,
Bleyy yondnis
/

3
\
&
-]
CRE
OO’
& 0

o %

i, \
® e% 9, U uonesed®S

7
o

a )(\\)

k

o
J'/b' 6diinpalicS y oo
! £ usY

9
7

Air Ti’éfﬁc Control Airline Operations

Legend:
Collision Avoidance (1~
Separation (H—

Traffic Management
Flow Management
Capacity Management
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2.2.2 A Domain Specific Approach to Aviation Data [5]
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Notional Usage - Airspace Volume of Interest

Engineering, Operations & Technoloav | Boeina Research & Technology
Type

i) ¥ D Graphic Builder
Metadata st Or DSL Template
Registry Points populated by user or other
Representation Aeronautical information
X Source (i.e. NOTAM)
select representation I
from registry Populated DSL template
‘v

Type

AVOI
1D

SIC/SAC
Description

Gulf Storm
Action

Stact
Points

Representation
voi.xsd

DSL
The populated DSL template Parser
is parsed and data is generated i  —rrre——
per the selected representation AL O aMi
—p </nxcmaircraftid>
<nxcm:computerld>
Data <nxce:idNumber>316
Generation 4 177777 020600 001404

126433 133202 120346
150007 112464 013422
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2.2.3 Habitation: A Domain-Specific Language for Home Automation [10]
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Switching Out
@ SWOswitch(OnOff:bool)
@ SWOswitchOut(OnOff:bool)
Final-Passive ) SWOstatus(OnOff:bool)
=1 2 SWOtypezenum
(a) (b) (c)
@ SWOswitch(OnOff:bool) 00 scene
@ SWOswitchOut(OnOff:bool)
@ SWOstatus(OnOff:bool) 2 SWOtype:enum
(d) (e) ()
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Computing-independent model (CIM)

DSL for applications DSL for new elements
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B

Platform-independent model (PIM)
Component for new
functional units

Component for reused [~
functional units "'

Platform-specific model (PSM) #
KNX European Installation Bus (EIB) Other platforms
LonWorks
X10
Device EIB = _
EIB-Engineering Tool Soﬂwars implementation EIB-IDE
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VAciaEo) %P_w Lateral Direction of Remarks
Route designator Name of significant i ower limits limits Cruising levels Controlling units
Points Coordinates VOR RDL Minimum flight alque NM Frequency
(WGS-84) DIST Airspace classification
(COP) (Refer to ENR 1.4-1) Odd Even
1 2 3 4 5 (&
Al
A BANGKOK DVOR/DME (BKK) o7
135336.8N 1003546.3E 261
86 NM FL 460
A SELKA 072 FLT7S
142135 9N 1015947 5E 253 FL 80
109 NM Longitudinal separation
A PASAT 072 between aircraft 10 mins.
145507 93N 1034728 55E SEq
253
65 NM
A UBON DVOR/DME (UBL)
151442.71N 1045157.30E
076 FL 460
256 FL 85
A BUTRA 44 NM FL 100

152505.8N 1053545.9E
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Separation
0.1 SUR
1
0.1 FlightLevel
1L N
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NAV
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P1-P9 a9 l8duiy Required Communication Performance

A FLULNNITLUNWAALLLALLA

B #91nsnivindasuuy Localizer  Performance  with  Vertical
guidance (LPV). Approach with Vertical Guidance

K Nszuudisasaaniaalulaion

L Nszuvdoaasaanuuulouwnalad

C PN Long Range Navigation

D N3zuLALENR (Distance Measuring Equipment — DME)

F Hrz1anian (Automatic Direction Finder - ADF)

G LrzuUAB U ALDA (Global Navigation Satellite System - GNSS)

| ﬁizuuﬁﬁé@umuﬁﬂa (Inertial Navigation)

o} Hszvutingesiaealaens (VHE Omni direction Range - VOR)

R ﬁm??zqﬁﬁlﬁu (Performance Based Navigation — PBN)

T NszUUTNTRLLIL TACAN

W d1u30duluduniatueniiedidn’ts (Reduced  Vertical
Separation Minima)

X lFFUn195usaLaNIEUALad (Minimum  Navigation Performance

Specification — MPNS)

B Destination (@aUNTRUaNN)
ﬁwumﬁ'm:qmmuﬁuﬂmﬂmq

" Departure (@RNNTUARNN)
AvaLiesTULgUNTUEUNNg

" NAV (Navigation - #1984)
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<Rules> Fiaadl Rules : rulename;
<HasEquipment> Talailu HasEquipemnt: S, R;
<NoEquipemnt> ol NoEquipment: V;
<Destination> Tadqnflu Destination: VTBS;
<Departure> Tajan il Departure:VTBS,VTBD;
<NAV> Tdanilu NAV:RNP10;
<COM> Tiantlu COM:CPDLC
<FlightLevel> ladqiTln FlightLevel:>270
<SUR> et SUR:ADSC
<PBN> Tdanilu PBN:AT;
<Separation> fiaadl Separation : 10 mins, 80 nm;
<TargetFix> Fiaad targetFix :TAMOS;
<TargetTime> Fiaad targetTime : between 1200 and 1245;
<TargetRules> finad TargetRules : Basic15Minute;
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2.50GHz)
2. wieAnNan 8 Anzlust (8 GB RAM)
3. #nmariAvINg 500 Anzlus (500 GB HDD)
4. szuudfumnislulasensdiulad 718wmeslned wwaflaunna 1 (Microsoft

Windows 7Enterprise Service pack 1) WUl 64 1n
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1. lulmsgaws 39aanate 2010(Microsoft Visual Studio 2010)

2. lulasaans pandinwanidsa4.0 (Microsoft.Net Framework 4.0)

3. lals¥l 2012_09_29(Irony -.Net Language Workbench 2019_09_29)
4. @ANAANLIR 4.0 (ASP.NET 4.0)

4.3 NFNRIUITEUL

4.3.1 NMTNRIUIAILAIEIU (Parser)
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using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using Irony.Parsing;

namespace ARSL
{
[Language ("ARSL", "1.0", "ARSL grammar") ]
public class ARSLGrammar : Grammar
{
public ARSLGrammar () : base(caseSensitive:
{
}

false)
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var program = new NonTerminal ("program");

var rule = new NonTerminal ("rule");

var rulelList = new NonTerminal ("ruleList"):;

var ruleName = new NonTerminal ("ruleName") ;

var nameOfRule = new NonTerminal ("nameOfRule");
var applyRule = new NonTerminal ("applyRule");
var equipment = new NonTerminal ("equipment");

var stringlList = new NonTerminal ("valueList");

var requiredSeparation = new NonTerminal ("requiredSeparation");

var aircraftType = new NonTerminal ("aircraftType");
var destination = new NonTerminal ("destination"):;
var departure = new NonTerminal ("departure");

var passingTime = new NonTerminal ("passingTime");

var BinOp = new NonTerminal ("BinOp", "operator");

var hasEquipmentExp = new NonTerminal ("hasEquipmentExp");

var noEquipmentExp = new NonTerminal ("noEquipmentExp") ;

var hasEquipment = new NonTerminal ("hasEquipment");

var noEquipment = new NonTerminal ("noEquipment");
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var

var

var

var

var

var

var

var

var

var

var

var

var

var

var

var

iteml0 = new NonTerminal ("itemlO");

separation = new NonTerminal ("separation");
timeSeparation = new NonTerminal ("timeSeparation");

distanceSeparation = new NonTerminal ("distanceSeparation");

flightLevel = new NonTerminal ("flightLevel");
PBN = new NonTerminal ("PBN") ;

NAV = new NonTerminal ("NAV") ;

Departure = new NonTerminal ("Departure");
Destination = new NonTerminal ("Destination");
ITEMis=new NonTerminal ("ITEMis);

COM = new NonTerminal ("COM") ;

SUR = new NonTerminal ("SUR") ;

targetFix = new NonTerminal ("targetFix");
targetRules = new NonTerminal ("targetRules");
applyList = new NonTerminal ("applyList");
targetTime = new NonTerminal ("targetTime") ;
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PBN.Rule = Empty | Empty + "PBN" + ":" + stringList "
NAV.Rule = Empty | Empty + "NAV" + ":" + stringList "y
COM.Rule = Empty | Empty + "COM" + ":" + stringList "
SUR.Rule = Empty | Empty + "SUR"™ + ":" + stringList "y
BinOp.Rule = ToTerm("=") | ">" | "<" | "<=" | ">=";
targetFix.Rule Empty + "targetFix" + ":" + stringList + ";";
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public static IdentifierTerminal
CreateARSLExtIdentifier (Grammar grammar, string name)

{

var id = new IdentifierTerminal (name) ;

StringLiteral term = new StringLiteral (name + " gouted");

term.AddStartEnd (" [", "]", StringOptions.NoEscapes);

term.AddStartEnd ("\"", StringOptions.NoEscapes) ;

term.SetOutputTerminal (grammar, id);

//term will be added to NonGrammarTerminals automatically

return id;

}
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¥ Build
Rebuild
Clean

[, Publish..
Run Code Analysis
Calculate Code Metrics
Project Dependencies...
Project Build Order...
Add 3
Add Reference...
Add Service Reference...

Solution Explorer > 13 d& Wiew Class Diagram

=) | = g | | o) Set as StartUp Project

g Solution Trony_All.2010' (11 projects) Debug 4

* G Languages .__? Add Selution to Source Control...

: Solution Items % o Cirlex

= 010 Irony.2010 -
(5 015 Jrony Interpreter. 2010 & |z Ctrl+V
_E 020.Irony.5amples.2010 X Remove Del
,E 025 Ireny.5amples.Conscle.2010 Rename
.E 030.Irony.GrammarExplorer.2010 Unload Project
L5 040 Irony. TestsVsTest.2010 - -
E,ﬂ 050 Irony. Tests.NUnit.2010 1 Open Folder in Windows Explorer

> ‘E 101 IrenySikverlight.2010 =) Properties Alt+Enter
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-l Irony Grammar Explorer - — Frré -‘ T T TS e o e
e . e
Grammar: [ﬁHSL, version 0.1 '] D l Refresh ] AutoTefresh Find |

I| Teminals I Non-Teminals I Parser States | Test |

[ Disable syntax highlighting Fun Locate == Parse Tree | AST
1 Rules : TESTRULE; [+ || B progzam =
2 | HasEquipment : J; B ruleList
3 NoEquipment : Z; ) rule
4 | Departure : VTBS; B ruleName
5 Destination : LFPG; [ equipment
5| PBN:AL; [ departure
7 | NAV:RNAVIE; [ destinztion
g FlightlLevel: »27@, <29@; & EBN L
2 Separation : 9 mins, 62 nm; -NAU 3
e [ £lightLevel
11 | Rules : WestRulel; -requiredSeparacinn
12| //CPDLC require if not yangoon FIR B rule
13 HasEquipment : S, R, J1, J2, 13, 14, 15, J6, 17; & rule
14 PBN:AL;

| |15 | FlightLevel: »278; & rule b
16 Separation : 7 mins, 52 nm; E ) r“‘lE_
e W N ) § — [ applyLlist g
4 | 1 s £ } -

Grammar Info |G|E|mmar Emors | Parser Output | Parser Trace | Runtime QOutput

Language: ARSL Version: 0.1
Description: ARDL grammar

| Grammar Comment:

Parser state count: 100
Parser construction time. ms: 50
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GetARSLScrint O Separation Service
ARSL P
Editor SetARSLScript O—|

NNA 32 dounf leanfleanaanardiusallsrany
] | al ] %
AUFUTTAUNaRIRIULIENa LAY
" dousedsvanuiiedaeanfieauandrsls (GetARSLScript)

dl o v alld a -4 - v dl ¥ v
fqaziintinpasarsliuiodidiayasannnlugldancnuiine liidouufila



36
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public string GetARSLScript ()
{
try
{
var serverPath =
System.Web.Hosting.HostingEnvironment.MapPath
("~/ARSL.txt");
using (StreamReader sr = new
StreamReader (serverPath))
{
return sr.ReadToEnd() ;
}
}
catch (Exception e)
{

throw new Exception();

}

5 7 7 NS ONS —
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" dousetlsranuinesueenfieaunaadAzls (SetARSLScript)
Taznminnasamsliuddediayananunlugddananuinaliidouufila
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public bool SetARSLScript (string ARSLString)
{
try
{
var serverPath =
System.Web.Hosting.HostingEnvironment.MapPath
("~/ARSL.txt");
System.IO.File.WriteAllText (serverPath, ARSLString);
return true;
}
catch (Exception e)
{

return false;

}

dl ! 1 dl o 6 a2 g
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To see a list of available services on a specific server, enter a service URL and click Go. Te browse for available
services, click Discowver,

Address:

.//localhost:1696/ SeparationServices.sve - [ Go l | l[}iscmrer |']

Services: Operations:

O ] Servicel

Select a service contract to view its operations.

1 service(s) found at address rfEtp:ﬂ[ocalhost‘.lﬂQﬁfSeparationSewices.svc'.

MNamespace:

ServiceReferencel

o ][ G
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private void ParseSample () {

ClearParserOutput () ;

if ( parser == null || ! parser.Language.CanParse()) return;

_parseTree = null;

GC.Collect(); //to avoid disruption of perf times with

occasional collections

_parser.Context.TracingEnabled = chkParserTrace.Checked;

try {

_parser.Parse (txtSource.Text, "<source>");

} catch (Exception ex) {
gridCompileErrors.Rows.Add (null, ex.Message, null);
tabBottom.SelectedTab = pageParserOutput;
throw;

} finally {

_parseTree = parser.Context.CurrentParseTree;

ShowCompilerErrors () ;

if (chkParserTrace.Checked) {
ShowParseTrace () ;

}

ShowCompileStats () ;

ShowParseTree () ;

ShowAstTree () ;

N 36 Merfdumaagauiaaiiadues
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private void PublishBtn Click (object sender, EventArgs e)
{
ParseSample () ;
if (lblParseErrorCount.Text != "0")
{
MessageBox.Show ("cannot publish with error");
}
else
{
SeparationService.ServicelClient separationClient = new
SeparationService.ServicelClient () ;
if (separationClient.SetARSLScript (txtSource.Text))
{
MessageBox.Show ("publish succeed");
}
else
{
MessageBox.Show ("publish failed due to publication
service 1s unavailable");
}
}
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Grammar: [ARSL, version 0.1 ~] [ ] [ Refiesh | [7] Autorefresh

ARSL | Teminals | Non-Teminals | Parser States |

Disable syrtax highlighting

FlightLevel: »27@, <29@;
Separation : 9 mins, &2 nm;

1 Rules : TESTRULE; -
2 HasEquipment : J;

3 NoEquipment : Z;

4 Departure : VTBS;

5 Destination : LFPG;

& PBN:AL;

7 NAV:RMAVI®;

8

9

1@

11 Rules : WestRulel;

12 //CPDLC reguire if not yangeon FIR

13 HasEquipment : S, R, J1, 32, J3, 24, 35, 16, 17;
14 PBN:AL;

15 FlightLevel: >27@;

16 Separation : 7 mins, 58 nm;

17

18  Rules : WestRule2;

19 //VHF is required if not yangoon FIR

26 HasEquipment : S, V;

21 PBN:AL; S

Grammar Info ‘GlarmarErmrsIParse’D«.tpu | FarsaTraml lene[upul

Language ARSL Version: 0.1
Description ARDL grammar

Grammar Commert:

Parser state count: 100

Parser construction time, ms: 192
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o ARSL Workbench B/~ oy A 0 .. ) (=3 = |

Grammar. [.I\RSL, version 0.1 v] E] I Fefresh ]‘ Mm:sfrelh-

ARSL | Teminals | Non-Teminais | Parser States|

Disable syrtax highlighting

1| Rules : TESTRULE; -
2 | HasEquipment : 1;

3 | NoEquipment : Z;

4 | Departure : VTBS;

5 Destination : LFPG;

5 PBN:AL;

7 | NAV:RNAV1@;

8

9

FlightlLevel: >27@, <298;

Separation : 9 mins, 68 nm;

1@

11 | Rules : WestRulel;

12 | //CPDLC reguire if not yangoon FIR

13 | HasEquipment : S, R, J1, J2, J3, 14, 15, 16, 17;
14| PBN:AL;

15 | FlightLevel: »27@; publish succeed
16 | Separation : 7 mins, 58 nm;
17

13 | Rules : WestRule2;

18 | //VHF is required if not yangoon FIR
20 | HasEquipment : 5, V;
21| PBN:AL;

Grammar Info |&3n1narE|Tws|PmOdpd |Farsa'Trioe|RmﬁmeUdpm|

Language ARSL Version: 0.1
Description ARDL grammar

Grammar Comment:

Parser state count: 100

Parser construction time, ms 187
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foreach (ParseTreeNode waypoint in waypoints.ChildNodes)

{
string name = waypoint.Token.Text;
bool foundWP = false;
foreach (waypointCountInfo wp in WPCount)
{
if (wp.WPName == name)
{
wp.Count++;
foundWP = true;

}

if (!foundwP)

{
waypointCountInfo wpInfo = new
waypointCountInfo () ;
wpInfo.WPName = name;
wpInfo.Count = 1;
WPCount .Add (wpInfo);

}

foreach (waypointCountInfo WPC in WPCount)
{
if (WPC.Count > 1)

{
_conflictMultipleWP++;

gridCompileErrors.Rows.Add ("1", "Found multiple apply

rule for " + WPC.WPName, "");
}
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"4 ARSL Workbench - e . v -— - | o [ S

Grammar: [AH,SL, version 0.1 v] E [ Refresh ] [¥] Auto-refresh PASAT |
ARSL | Temninals | Nor-Temminals | Parser States |

Disable syrta highlighting | TestScript | [ Pubish

38 | targetFix :PASAT, SELKA, BUTRA, RAMEI, OKEMA, BISOR; -
3% | TargetRules : Basicl@Minutes;

48

41 | targetFix :TAMOS;

42 | TargetRules : BasiclSMinute;

43

44 | targetFix :PASVA, TAMOS;

45 | TargetRules : RNAVEquippedl@Minute;

46
47 | targetFix :BETHO, LIMLA, TAMNEK; H
43 | targetTime : between 128@ and 1245;

49 | TargetRules : WestRulel, WestRule2?, WestRule3, BasicleMinute;

58 -
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Statistics Compile Emors- - ~
| o= S T _
’ Found muttiple apply rule for TAMOS
Parse Time, ms: 0
Ermors: 1
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foreach (ParseTreeNode rule in RulesNode.ChildNodes)
{
string RuleName =
rule.ChildNodes[0] .ChildNodes[0] .ChildNodes[0]
.Token.ValueString;
bool foundRC = false;
foreach (RuleCountInfo rc in RCount)
{
if (rc.RuleName == RuleName)
{
//found
rc.Count++;
foundRC = true;
}
else
{
//not found
}
}

if (!foundRC)

{ RuleCountInfo rcc = new RuleCountInfol();
rcc.RuleName = RuleName;
rcc.Count = 1;
RCount.Add (rcc) ;

}

foreach (RuleCountInfo rc in RCount)
{
if (rc.Count > 1)
{
//multiple rule name
_conflictMultipleWP++;
gridCompileErrors.Rows.Add ("1", "Found duplicate rule
name for: " + rc.RuleName, "");
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ol ARSL Workbench

_‘_—E@u

Grammar: ’AHSL, version 0.1

= [ ] [ Refresh | ] Autorefres B

ARSL | Teminals | Non-Temminals | Parser States |

Disable syrtax highlighting

[ TestSerpt | | Publish

29 | Rules : BasicleMinute; g
3@ | Separation : 12 mins, 38 nm;

31

32  Rules : BasicleMinute;

33 | Separation : 12 mins, 38 nm;

34 I
35  Rules : BasiclSMinute;

36 | Separation : 15 mins, 128 nm;

37

38 | targetFix :PASAT, SELKA, BUTRA, RAMEI, OKEMA, BISOR; |
39 | TargetRules : BasicleMinute;

4@ 7
< e W K

|Gmmrnar Infa | GarrmarErru's| Parser Output [P;’s&rﬂ@_l Rurtime Output

Statistics
Lines: 55
Tokens: 237

Parse Time, ms: 0

Emors: 1

1 _L,Cg f »Error Message

Compile Emors -

Found duplicate rule name for: Basic10Minute
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foreach (ParseTreeNode applyOne in applyListNode.ChildNodes)
{
ParseTreeNode applyRules = applyOne.ChildNodes[2];
ParseTreeNode RuleName = applyRules.ChildNodes[1];
foreach (ParseTreeNode aRule in RuleName.ChildNodes)
{
string name = aRule.Token.Text;
//check one by one
bool RNF = false;
foreach (RuleCountInfo rc in RCount)
{
if (rc.RuleName == name)
{
RNF = true;
break;
}
else
{
}
}

if (!RNF)
{
_conflictMultipleWP++;

gridCompileErrors.Rows.Add ("1", "rule not found

for: " + name, ""):;
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| rammar [.&F{SLW I @ Auto-refresh
ARSL | Teminals | Mon-Teminals | Parser States |
Disable syntx highlighting [ TestSerpt | [ Publish |
33 | Separation : 15 mins, 128 nm; -
34
35 | targetFix :PASAT, SELKA, BUTRA, RAMEI, OKEMA, BISOR; (W I

36 | TargetRules : BasicleMinute, TestRule;

-
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|E|'a|'rrnarHo|Gra'rrna'Em)rs Parser Output FarserTrac:eIHuﬁne[hm| |

Statistics Compile Emors

Lines: 52 L.C Ermor Message |

Tokens: 2 rule not found for: TestRule
Parse Time,ms: 0 |
Ermrors: |
|
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foreach (RuleCountInfo rc in RCount)
{

bool applied = false;

foreach (ParseTreeNode applyOne in

applyListNode.ChildNodes)

{
//check Target Fix
ParseTreeNode applyRules = applyOne.ChildNodes[2];
ParseTreeNode RuleName = applyRules.ChildNodes[1];

foreach (ParseTreeNode aRule in RuleName.ChildNodes)
{
string name = aRule.Token.Text;
if (rc.RuleName == name)
{
///this rule is applied
applied = true;
break;
}
else
{
//this rule is not applied
}

}

if (lapplied)

{
_conflictMultipleWP++;
gridCompileErrors.Rows.Add("1", "rule not applied
for: " + rc.RuleName, "");
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atl ARSL Workbench O | |
- - . r B | &
Grammar: [AF{SL, wversion 0.1 '] D [ Refresh ] Auto-refresh
ARSL |Ten'r|inals I Non-Teminals | Parser States|
[] Disable syntax highlighting [ TestScrpt | | Publsh
2% Rules : BasicléMinute; &

3@ Separation : 12 mins, 88 nm;

31

32 Rules : TestRule;

33 | Separation : 12 mins, 88 nm;

34

35 Rules : BasiclSMinute;

36 | Separation : 15 mins, 128 nm;

37

38 | targetFix :PASAT, SELKA, BUTRA, RAMEI, OKEMA, BISOR;
3% | TargetRules : BasicleMinute;

48

41 | targetFix :TAMOS; -
< g n b

Lo |

| Grammar Infa I Grammar Emors | Farser Output |1E|r5&r TmchHuntime Output

Statistics Compile Emors
Lines: 35 LC Emor Message
Tokens: 237 /7 1 -

rule not applied for: TestRule |

Parse Time, ms: 0

Ermors: 1

¢\ N
(118 2

A 47 douudaiewileng gl 14
d ) af TRCGEGESEN e R
AINNNT 47 duuiufeniiatangdidenden Narsnainussing 32 dailudow
nsuszniengaziiulidnlinissznacng TestRule Tl usdaunistiang U1 linunasedn
TestRule 1114911 dounfilaazuanspriuianainifiuaisuas layyalivieaiiie

auaailil1d

4.3.4 MINAUIFIULTIDSIRLNDTAISUNITEAIUDTLLSUNNNADINITTLIUING
ANIALNU

b4

AN UNIFULTDTI AN D FDI5UN1T5D9DT LU HBIN1TT U198 N A1 T8
a o d” Y6 va & a o/ o | 3 . . dl
NGEI AL pIGL! ABNY LAY W9Ladu (Windows Communication Foundation) L®

#31949U7095UN1750998 Lazun lURAfIUULIaIadNAaNILR 4.0 1HANA1TUINITRANLLL

dl tal N vy 4 1] A v Aﬂl o A 1 dl
N[N UNN 3 @QWQ?@Q%@@%W@Q@QIM@@ ABHALBIDINVALTUNNINITIAIURTCECU NN

14 a

fieanns wailatiinenlisluuudeyanuantiFaeseniAsiuainununisdugluuy 2012

b

o

TeszuuAANTRraseIN Auuliatnedaa wigduuusesununisivetflugtaesdanny

R o @ v ¥ ) o PR g o A
Q\?"’V]Lﬂum@\‘i@?q\?@quuﬂﬂﬁmﬂﬂﬂﬂLLNuﬂq?Uusﬁ\?NIﬂ?Q@?qﬂmf]ll.ﬂ']W‘Vl 48



VI 0 0 D4 04 1 g Vg 14 g 4 1 1 1 1 0 Vi g

| FlightPlanClass &

| ® Methods

Class

=l Fialds

#  meszageTyps
=l properties
ActualArrivalTi...
Addreszees
Aircraftld
Alternatedesrod...
ArrivalDestinati...
Departursfero...
DepartureTime
Destinationfer...
Egquipment
FilingTime
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Retrived Separation
Request
MName Value Type
WaypointMame BETNO Systemn.String
TimeCwverFly 1/28/2013 11:44 AM System.Date Time
Flight Plan (FPL-) System String
flight Lewvel 260 System.Imt32
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var serverPath =
System.Web.Hosting.HostingEnvironment .MapPath ("~/ARSL.txt");
using (StreamReader sr = new StreamReader (serverPath))

{

ARSLText = sr.ReadToEnd() ;

}

dl 1 & -8 3 % 1 o
nqw7150ﬂquTNamﬂﬁﬂ@au@auqunﬂniuuuqaﬁQﬁm@ﬁ

uwdnasthdiayatpaniinauaai linainelassainiuliuasdauluning s1

ARSL.ARSLGrammar grammar = new ARSL.ARSLGrammar () ;
LanguageData language = new LanguageData (grammar) ;
Parser parser = new Parser (language);

parser.Parse (ARSLText, "<source>");

ParseTree parseTree = parser.Context.CurrentParseTree;
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ParseTreeNode RulesNode = treeNode.ChildNodes[O0];
ParseTreeNode applyListNode = treeNode.ChildNodes[1];
ParseTreeNode Rule = null;
foreach (ParseTreeNode applyOne in applyListNode.ChildNodes)
{
//check Target Fix
ParseTreeNode targetFixes = applyOne.ChildNodes|[O0];
ParseTreeNode waypoints = targetFixes.ChildNodes[1];

foreach (ParseTreeNode waypoint in waypoints.ChildNodes)
{
if (waypoint.Token.Text == WaypointName)
{
//found target waypoint store apply rule
Rule = applyOne;
}
}

dl =K v a Y v Ny !
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List<string> ruleNames = new List<string>();
ParseTreeNode rules = Rule.ChildNodes[2].ChildNodes[1];
foreach (ParseTreeNode arule in rules.ChildNodes)
{

ruleNames.Add (arule.Token.Text) ;

}

bool ruleFoundAndClick = false;
foreach (string ruleName in ruleNames)
{
bool ruleClickz = checkRule (WaypointName, ruleName, FlightPlan,
RulesNode, out separation, FlightLevel) ;
if (ruleClickz)
{
ruleFoundAndClick = true;
separation = getSeparationformRuleName (ruleName, RulesNode) ;
return separation;
}
}
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1. CS (CallSign) Ag

4
DALTHNUBNRINARINU

NP ~ Rt EET FL R_FL P_FL Ics TTOT/ATOT P_ETO f_p_ETO b_p ETO R_SP
3ETNO P646 00:25 F300 F300 F300 [THA960 4 1805 18:30 ©00:05 p0:07.00 04:10 &
3ETNO P646 00:25 F300 F300 F300 [THA950 s 1810 18:35 ©00.05 p0:07:00 0434
3ETNO N895 00:28 F320 F320 F320, IRM0500 v 1430 1458 90231 P0:10:00 16:22
3ETNO P646 00:29 F320 F320 ISWR181 B 1700 1729 90231 90015 P0:07:00 04:17
3ETNO P646 0029 F320 F320 320 JAUA26 \ 17115 17:44 ©00:15 90020 p0:07:00 0319
3ETNO P646 0029 F320 F320 F320 [THA910 \ 17:35 18.04 ©00:20 p0.07:00 05:19
3ETNO P646 01:11 F340 F340 F340 HVN101 B . 1630 1741 000:10 p0:07:00 0444
3ETNO P645 o111 F340 F340 F340 HVN121 @ . 1640 17:51 ©00:10 ©00:30 po:07:00 04:26
3ETNO P646 01:11 F340 F34 F340 HVN141 2. 1710 18:21 ©00:30 p0:07:00 0548
IMLA L507 00:26 F300 F300 ITHAO44 . 1721 17:47 po:07:00 04:07
JIMLA L507 00:32 F320 320 F320 ISAS972 Ba 1745 18:17 @00:3i p0:07:00 04:37
JIMLA L507 00:30 F320 F320 F320 GO044G \ 1825 18:55 ©00:38 p0:10:00 2222
AMLA L507 00:28 F360 F360 F360 [THA315 4\ 1400 14:28 Q04 P0:07:00 17:39 r
AMLA L507 00:27 F360 F360 F360 PlAS930 v 1850 19:17 ©04.49 p0:10:00 2305 :
AMLA L507 00:26 F3 F380 F380 ITHA313 B . 1645 17:11 po:07:00 18:39
TANEK L301 00:20 F300 F300 LIENOO7 , 1800 18:20 13 p0:07:00 0200
TANEK F300 F300 [TOR007 @ . 1813 18:33 ©00:13 09 p0:07:00 0220
TANEK F300 F300 KQA888 E . 1822 18:42 ©00:09 04 p0:07:00 0220
TANEK F300 F300 IKQABS7 E y 18126 18.46 ©00.04 06 po:07.00 02:20
TANEK F300 F300 IMSRO61 [~ 18:52 ©00:06 po:07:00 04:04
TANEK F320 F320 UAE373 B 1400 14:20 1.00 100:07:00 20:07
TANEK F320 F320 JABTO B 4 1500 15:20 ©01:00 00:10:00 1855
TANEK F340 F340 RBAQ7 , 13.05 15:20 00248 00:07:00 21:20
TANEK F340 F340 RJA183 Bos. 1750 18:08 00248 00046 00:07:00 03.09
TANEK F340 F340, THAQ91 Bw1835 1854 ©00:46 00:07:00 04:48
TANEK F360 F BKP733@ @4 1450 15:11 ©03:23 00:10:00 18:50 ’.:, l

cs TTOT/ATOT 'P_ETO f_p_ETO b_p ETO R_SP

THAQ60 B 4 18.05 18:30 ©00:05 00:07:00

THA950 4 18110 18:35 ©00:05 00:07:00
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Lr:ch[GEOj LQEP% Lateral Direction of Remarks
. - ower limits
Route designator Name of significant . . ) limits Cruising levels Controlling units
Points Coordinales VOR RDL Minimum flight altitude NM Frequency
(WGS-84) DIST Airspace classification
(COP) (Refer to ENR: 1.4-1) Odd Even
1 2 3 4 5 &
Al
A BANGKOK DVOR/DME (BKK) o7t "
135336.8N 1003546.3E 251
86 NM FL 460
A SELKA 072 FL75
142135, 9N 1015947 5E 263 FL 80
109 NM Longitudinal separation
A || PASAT 072 between arcraft 10 mins,
145507 93N 1034728 55E
253
65 NM
A UBON DVOR/DME (UBL)
151442 71N 1045157 .30E
076 EL 460
256 FL 95
A BUTRA 44 NM FL 100
152505.8N 1053545 9E
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Rules : Basic10Minute;
Separation : 10 mins, 80 nm;
targetFix :PASAT,;

TargetRules : Basic10Minutes;

5.2.1.2 dayaundrdviunasay
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DOF/121227 REG/HSPSL EET/VLVT0108 VWTS0121 ZJSA0142
VHHK0210 SEL/HKLP RVR/550 OPR/MJETS LIMITED PER/C
RMK/TCAS EQUIPPED E/0502 P/2 A/WHT)

u fvgm‘ﬁ@ﬂ@ PASAT

" ANEI 370 NM

B 1931 15:00
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5.2.2 NANITLUTEULNAUAQELUININ 1 ABH9N 2
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FNRLNNT 2 NN 58 LAAS ALTWINNNT Milaa Sl duaaINanIIsa s NNFaIng

FLUINDNNALIUNFAINIT LUTAA WAL

A334

HAT YAl DVOR/DME (HTY) 112 i
NAREANT? 7RK 1NN23168 A7TE ﬁ
108 NM 1P mins longitudinal

PASVA EL 460 separation between RNAV-
061529N 1020431E % FL 95 equipped aireraft apply Mach

FL 100 20 Number Technique. 15 mins
KOTA BHARU VOR/DME (VKB) 15 NM longitudinal separation
060948.3N 1021851.1E between other aircraft
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Rules : RNAVEquipped;

PBN : R;

Separation : 10 mins, 80 nm;
Rules : Basic15Minutes;
Rules : 15;

Separation : 15 mins, 120 nm,;
targetFix : PASVA;

TargetRules : RNAVEquipped, Basic15Minutes;

5.2.2.2 dayadinduiunnaay
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VTSP0157 VTSS -PBN/A1 DAT/SV DOF/121226 REG/9SMATM
EET/WIIFO008 WBFC0012 WSJC0019 WMFC0052 VTBB0121

OPR/HORNBILL SKYWAYS SDN PER/C RMK/TCAS EQUIPPED VVIP
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FLIGHT THAILAND ATD 10300122012 E/0617 P/12 D/2 30
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= qpiigula PASVA
" AINE9 370 NM
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A334
A HAT YAI DVOR/DME (HTY) 112 i
NARSAN2 75N 1NN221A ATE 202
108 NM 1'2) mins longitudinal
A PASVA 112 EL 460 separation between RNAV-
061529N 1020431E 200 FL 95 equipped aircraft apply Mach
15 NM FL 100 20 Number Technique. 15 mins
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060948 3N 1021851.1E between other aircraft
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Rules : RNAVEquipped;

PBN : R;

Separation : 10 mins, 80 nm;
Rules : Basic15Minutes;
Rules : 15;

Separation : 15 mins, 120 nm;
targetFix : PASVA;

TargetRules : RNAVEquipped, Basic15Minutes;

5.2.3.2 dayaiinduiunasay

= doyauuunisi
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VTSP0157 VISS -DAT/SV DOF/121226 REG/OMATM  EET/WIIFO008
WBFC0012 WSJC0019 WMFC0052 VTBB0121 OPR/HORNBILL
SKYWAYS SDN PER/C RMK/TCAS EQUIPPED VVIP FLIGHT
THAILAND ATD 10300122012 E/0617 P/12 D/2 30
YELLOW A/BLACK RED WHITE YELLOW C/LIM)

= qpfiaula PASVA

" ANEY 370 NM

® 1991 15:00

5.2.3.3 WARWEAINTANAWIFURITSULWATANHLT LT EY
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A334
A HAT YAI DVOR/DME (HTY) 112 i
NARSAN2 75N 1N0221R A7E 202
108 NM 1p mins longitudinal
A PASVA FL 460 separation between RNAV-
061529N 1020431E % FL 95 equipped aircraft apply Mach
FL 100 20 Number Technique. 15 mins
A KOTA BHARU VOR/DME (VKB) 15NM longitudinal separation
060948 3N 1021851 1E between other aircraft

NN 60 FBNIUUATLEZUINNFEINITIEUIWNBINALIUNHBIN198990A PASVA(3)

v [ [ '
52.4.1 wilasaninuatdutaaisiadnan

AnFaeened 4 aannsnlanliietluzlenfiaauealifasialii

Rules : RNAVEquipped;

PBN : R;

Separation : 10 mins, 80 nm;
Rules : Basic15Minutes;
Rules : 15;

Separation : 15 mins, 120 nm;
targetFix : PASVA;

TargetRules : RNAVEquipped, Basic15Minutes;

5.2.4.2 dayaudndmwiunasay
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Thailand
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1z

21

22

Z4
25

ZE

with effect from 15 Decembar 201 1, BHF 10 (50 B lonsibudng!. 5
on ATS Routas L5O7, PGAE, L301, M&25, MTT0, 1515 and L7598 will be implementad as follows :

aration) operatons

1. BPLEMENTATION OF ANPID OFERATIONS ON ATS ROUTES L30T, PEaS, L3301, MEZE, MTTO,
L515 and LTS5

RNF 10 based S0MM longiuding! separation may ba appled to aacreft whech 2re 2pproved
for FNF 10 operation on ATS route segments as folloew

111 LSOT from BK - LiMLA&

1.1.2 Psas from BEK - BETHO

1.1.3 1301 from BEE - TAMEK

1.4 Ma26 from VEB - ERaVD

1.1.5 MTTO from GOLUD - PADET

116 LS15 from PUT - KUK

117 L7532 from PUT - TANUN

Opemating restrictions applicable within Barghkok FIR e detailed in paragraphs below.

2. ANP 10 HAVIGATION RECUREMENT

ATC will apply 50 MM longitudinal soparstion minima betwaan suitably eouipped aincraft
which are approwed for FNP 10 ppertions on those sesmants of the outes which fall
within the Banghkok FIR for flisht indending to operste on the routes listed above in
paragraph 1

ControllerPilot Data Link Communications  (CPDLE) will be wsed as primary maars of
fulfitling Direct ControllerPiot Communications {DCP
lorgitudine! separation betwesn BNF 10 sircaft onthose ATS Routa.

Therefone, CFOLC equipase will be reguisd in ondar to providia 50 686 Iongstudinal separation
on route sepmants o peragragh 1.1 for fent Fansitteeg Y6 FIR

Flight intanding 1o land mithin ¥GN FR , CPOLC will not be reguied

Fiots are io advise ATC of any dotenoration or falure of revigation systen below: the
rewRation reguirements for BF 10 or unealbabliy of CPOLC, ATC shall then peowvide
altemate separation ardsor atternative routing,

Filots of airraft meeting FMP 10 rewigation requiemants are to indicate */87 in fem 10 of the
iAD Flight Flan

Adrcraft are recommended to indecate CPOLC equipseas in tam 18 of the iCaD flight plan.

T] reguirement for providing 50 MM

AP Thailand,

Technique: (MNT) sepamtion minima may

[rwaan RNF 10 approved seoaft utilizies

JLMRERENTS
plan at FL2T0 or below. Operatiors
ATC approwal, in accordance with the

b approved aircraft to operate on ATS
FLZE0, will co-ordinate with adjacent
thar or not to approve the light eadh

by of noimal communication facilities;

HCE
B is & joint responsibility betwean

Oparators (as applicabla), regulabony

 procedures laid out in the ICAD Asia
Ir subrmission aof navigation emmors.

. crew mianuzls and trining program are
wguramants.

unications with Yaneon &CC (WiF)

FIR.

TRIE AF SUppIstnent vall fernain oOrreri GRS o

ortents have baen incomporated in
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Rules : WestRule1;

//CPDLC require if not yangoon FIR
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HasEquipment : S, R, J;
PBN:A1;
FlightLevel: >270;
Separation : 7 mins, 50 nm;
Rules : WestRule2;
/IVHF is required if not yangoon FIR
HasEquipment : S, V;
PBN:A1;
Separation : 7 mins, 50 nm;
Rules : WestRule3;
//Ino CPDLC require when destination in Yangoon FIR
HasEquipment : R;
NoEquipment : N;
//destination in yangoon FIR
Destination : VYMM, VYYY, VYNT, VYBG, VYMD, VYHH, VYLS, VYHL, VYSH,
VYTD, VYPN;
PBN:AT,;
Separation : 7 mins, 50 nm;
Rules : WestRule4;
Separation : 10 mins, 80 nm;
targetFix :BETNO, LIMLA, TANEK;
targetTime : between 1200 and 1245;
TargetRules : WestRule1, WestRule2, WestRule3, WestRule4;

52.5.2 dayadntidusunagay
" Jayaununisd
(FPL-EVAG7-I1S -B77W/H-SDE1E2E3FGHIJ3J5M1RWY/LB1D1 -
VTBS0610 -M083F300 JEANS1B LIMLA L507 BGO/M083F320 L507
CEA/NO500F320 R460 LLK M890 SAMAR A466 DI N644

PAVLO/N0498F320 N644 LEMOD/K0900F320 N644
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MEKOL/K0893F340 N644 RODAR/N0477F360 N644 ADEKI L850
BANUT/KO879F360 B147 TISOM L850 OGATA/N0472F360 UL850
TIRVO UL624 GLT/N0474F380 UL624 LABUK UY444
ELMEK/N0469F360 UL602 RKN UP20  GORLO UL980 LOGAN
LAM3A -EGLL1248 EGCC -PBN/A1B1C1D101S1S2 DOF/121228
REG/B16712 EET/VYYF0028 VECF0128 VGFR0141 VECF0155
VIDF0250 OPLR0419 OAKX0506 UTAV0551 UTAA0609 UTAKO650
UBBA0718 UGGG0748 URRV0833 UKFV0855 UKOV0934
LRBB0935 LHCC1025 LZBB1037 LKAA1051 EDUU1123 EDVV1144
EHAA1158 EGTT1222 SEL/APHL OPR/EVA RALT/VYYY OPKC
LTAC EGLL RMK/TCAS)

= qpiigula LIMLA

" ANEN 320 NM

B 1981 12:00
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3. SEPARATION MINIMA
Longitudivel Separstion Mirima

be applied batween arcaft.

CPOLC or ViF ommunications.

4. OPERATIONS BY AIRCRAFT NOT MEETING RNFP 10 REQUIREMENTS

following provisians.

ATC unit will take into consideration:
{2} Traffic density;

[c] ‘Weathar corditions en- route: and

{d) amy cther factors pertinent attha time

5. MOKITORMNG OF AIRCAAFT NAVIGATION PEFFORMANCE

authorities and the AT providars.

Fadific Errroute Maonitoring Asency Handbook for submission of navigation crroms.
6. OPERATOAS PROCEDURES
estabilished in accordence with RNF 10 navigation requiremants.

62 The operator may chooss o initiate CPOLC communications with Yangon ACC (wF)
within sufficient time before entering the Yangon FRL

This &P Supplement will remain curent until its contents have been incomporated in
AP Thailand,

AP Thaland,

31 B MM FNAV of 10 minutes (or less) Mach Number Technique [MNT) separation minima may

37 50 WM longitudingl separation may be applied between RNP 1D approved” aivmaft utilizing

4.1 Nor-RNF 10 approved ainraft must file flighe plan at, FL2T0 or below. Operations
abowe FLZTD for thase ascreft will be subject fo ATC approsal, in actordance with the

4.2 ATC units recaiving a requaest for'a non-RNF 100 appmved aircraft to operate on ATS

routes specified in paragraph’ 2.1, 2t or above FLZ20, will co-ordinate with adjacent
ATC units affected by the flicht. in deciding whather or not to approve the Aight each

[b) Commurications, induding the non-availability of nomal communication facilities;

5.1 Manitoring  of aircraft navigation performance is 2 ot responsibility  betwean

operators, States of Femstry or States of Operstors {25 applicable), regulatony

5.2 The State and ainraft opesator shall follow the procedures Laid out.inthe CaD Asia

5.1 The operator shall areure that in-flisht procedures, orew manusls and training program 2

Technique: (MNT) separation minima may

frwssen RMP 10 approsed st utilizing

IQUEREMENTS
plan at FLZTO or below. Operatiors
ATC approwal, in accordance with the

) approved aircraft to operate on ATS
FLZ20, will co-ordinate with adjacent
thar or not o approve the Rlight each

ty of nomal communication facilities;

HCE
F is a joint responsibility betwesn
Oparators (25 applicable), repulatory

F procedures Laid out in the ICAD Asia
b submission of navigation errors

. cew manwuels 2nd training program e
ELrEments

unications with Yangon ACC (VNF)

=

ThEs AP Supplement vl rermain odmant uri i contents hawe baen incorporated in
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Rules : WestRule1;

//CPDLC require if not yangoon FIR
HasEquipment : S, R, J;

PBN:A1;

FlightLevel: >270;

Separation : 7 mins, 50 nm;

Rules : WestRule2;

/IVHF is required if not yangoon FIR
HasEquipment : S, V;

PBN:A1;

Separation : 7 mins, 50 nm;

Rules : WestRule3;

/Ino CPDLC require when destinatio
HasEquipment : R;

NoEquipment : N;

//destination in yangoon FIR

Destination : VYMM, VYYY, VYNT, VYBG, VYMD, VYHH, VYLS, VYHL, VYSH,

VYTD, VYPN;

PBN:A1;

Separation : 7 mins, 50 nm;
Rules : WestRule4;
Separation : 10 mins, 80 nm;

targetFix :BETNO, LIMLA, TANEK;

nin Yangoon FIR

TargetRules : WestRule1, WestRule2, WestRule3, WestRule4;

53.1.2 Naﬁwénﬁﬂﬂ?ﬂmﬁﬂuﬂ?mm%@ga
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DEPARTMENT OF CIVIL AVIATION  Alp SUPPLEMENT

Phone: 66 2286 0922

Fawc 662287 4060 Aeronautical Information Service AG/11
:“" VIR Tung Mahamek, Bangkok 10120 27 May 2011
: mai: ssthalgavistion.gath Thafland

IMPLEMENTATION OF RNP 10 OPERATIONS (50 NM LONGITUDINAL SEPARATION)
ON ROUTE SEGMENTS JOINING ATS ROUTE P762 WITHIN BANGKOK FIR

With effect from 0000 UTC on the 30 Jun 2011, RNP 10 based 50NM longitudinal separation
may be applied to aircraft which are approved for RNP 10 operation on ATS route segments L301
DWI P762 and M502 LALIT P762. (RNP10 operations on ATS routes P628, N571, P762, and L510)

This operating restrictions applicable within Bangkok FIR are detailed in paragraphs below
1. RNP 10 NAVIGATION REQUIREMENT

1.1 ATC will apply 50 NM longitudinal separation minima between suitably equipped
aircraft which are approved for RNP 10 operations on those segments of the routes
which fall within the Bangkok FIR for flight intending to operate on P762 via
a) L301 DWI P762; or,

b) M502 LALIT P762

1.2 Controller-Pilot Data Link Communications (CPBLC) will be used as primary means
of fulfilling Direct Controller-Pilot Communieations (DEPC) requirement for proyiding

50 NM longitudinal separation between BNP 10 aircraft.on ATS Route P762.

1.3 Therefore, CPDLC equipage will be required in order to provide 50 NM longitudinat

separation on route segments in paragraph 1.1«

1.4 Pilots are to advise ATC of any deterioration o failure of Ravigation system below
the navigation requirements for RNP-10 or unavailability of CPDLC. ATC shall then
provide alternate separation‘and/or altemative routing,

1.5 Pilots of aircraft meeting RNP 10 navigation requirements are to indicate “/R" in item
10 of the ICAO Flight Plan

1.6 Aircraft are recommended to indicate CPDLC/equipage n item 18 of the ICAQ
flight plan

2. SEPARATION MINIMA
Longitudinal Separation Minima

2.1 8ONM RNAV or 10 minutes (or less) Mach Number Technique (MNT) separation.

minima may be applied between aircraft.

g

may be applied between RNP 10 approved aircraft

hinications.

MEETING RNP 10 REQUIREMENTS

must file flight plan at FL270 or below. Operations

will be subject to ATC approval, in accordance

for a non-RNP 10 approved aircraft to operate on

bph 1.1, at or above FL280, will co-ordinate with

the flight. In deciding whether or not to approve

ke into consideration:

luding the non-availability of normal
ities;

en- route; and

rtinent at the time

IGATION PERFORMANCE

n performance is a joint responsibility between
I States of Operators (as applicable), regulatory

ers.

r shall follow the procedures laid out in the ICAO

g Agency Handbook for submission of navigation errors.

t in-flight procedures, crew manuals and training

Fordance with RNP 10 navigation requirements.

nitiate CPDLC communications with Yangon ACC

efore entering the Yangon FIR

ain current until its contents have been incorporated in

A9 63 LENA13TRN1IUA A4/11(HUIN A)
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Rules : P762Rules1;
HasEquipment : S, R, J;
PBN:A1;

FlightLevel: >270;
Separation : 7 mins, 50 nm;
Rules : P762Rules 2;
HasEquipment : S, V;
PBN:A1;

v
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Separation : 7 mins, 50 nm;
Rules : P762Rules3;
Separation : 10 mins, 80 nm;
targetFix :AKATO;
TargetRules : P762Rules1, P762Rules2, P762Rules3;
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FLIGHT PLAN
PLAN DE VOL
PRIORITY ADDRESSEE(S)
Priote Destinatalrefs)
<<=FF>»

| <=

FILING TIME ORIGINATOR.

Heuse de dépol Expésiiour
1 ] -»l Iy ey I <<E

SPECIFIC IDENTIFICATION OF ADDRE SSEE(S}ANDIOR ORIGINATOR
e

ation precise au(ses) o(s) etfou 0o Fexpedi

3 MESSAGE TYPE 7 AIRCRAET IDENTIEICATION 8 FUGHT RULES
Type de massage \destification de I'aéooe] Rigles de vol
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lalstl (Irony - .NET Language Implementation Kit.)

WANNIFYINY
a @ o o o v o 9 < ac
Telsthfluganmundmiuainanimiamusimnzuuunanne funeniiamsnise
= | | ¥ Y 1o @y
(.NET Framework) H4UANGNOLNNNINAINNIIATNNIHIULY yacc/lex tolstluanilufias
! o o ! 14 P4 o—dl =
sandcuaunuuaiiazdouadoudinlilunnsaiglaansaingnieulaassyuusnizes
e lulalsfilasnnsnlzesniwnasne gnad1eaulaemseainnisn c#  Tneld
Tauladiswmedszugiuunaeslosinsal aunuiueiuazsuasacuaadlelsildnaanes c#
4 =3 o o a 1 o o 1 % 1 dl dl
nelinanilnunanefnlunizaniiiuniauasdi AR AIUAWNANNAIND AINN 71,

= = o~ i =
DINN 72, ATAN 73, ATNN 74, AMNN 75 BAZ NINN 76

using System;

using System.Collections.Generic;
using System.Text;

using Irony.Parsing;

using Irony.Ast;

namespace Irony.Samples {
// This grammar describez programs that consist of simple expressions and assignments

[/ for ex:
Il x=3
i y=-x+5

// the result of calculation is the result.of last expression or assignment.
// TIrony's default runtime provides expression evaluation.

// supports incfdec operators (++,--), both prefix and postfix,

// and combined assignment operators like +=, -=, etc.

[Language("ExpressionEvaluator™, "1.8™, "Multi-line expression evaluator™)]
public class ExpressionEvaluatorGrammar : Ircny.Parsing.Grammar {

public ExpressionEvaluatorGrammar() {

// 1. Terminals

var number = new NumberLiteral("number™);

f/Llet's allow big integers (with unlimited number of digits):

number.DefaultIntTypes = new TypeCode[] { TypeCode.Int32, TypeCode.Int64,
NumberLiteral.TypeCodeBigInt };

var identifier = new IdentifierTerminal("identifier™);

var comment = new CommentTerminal("comment™, "#", "\n", "\r");

|

= o 1 =
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//comment must to be added to NonGrammarTerminals list; it is not used directly in

grammar rules,

// so we add it to this list to let Scanner know that it is also a valid terminal.

base.NonGrammarTerminals.Add (comment);

// 2. Non-terminals

var Expr = new NonTerminal("Expr™);

var Term = new MNonTerminal("Term™)};

var BinExpr = new NonTerminal(“BinExpr", typeof(BinExpriode)});

var ParExpr = new NonTerminal("ParExpr™);

var UnExpr = new NonTerminal(“UnExpr", typeof(UnExpriode));

var UnOp = new NonTerminal("UnOp™);

var BinOp = new NonTerminal("BinOp", "operator™);

var PostFixExpr = new MonTerminal(“PostFixExpr", typeof(UnExpriNode});

var PostFixOp = new NonTerminal("PostFixOp™);

var AssignmentStmt = new NonTerminal("AssignmentStmt™, typeof(AssigmentNode));
var AssignmentOp = new NonTerminal("AssignmentQp", "assignment operator™);
var Statement = new NonTerminal("Statement™);

var ProgramLine = new NonTerminal("ProgramlLine");

var Program = new NonTerminal(“Program”, typecf(StatementListNode));

N 72 faasgdsznidsoulsTusnaaslalsn

// 3. BNF rules

Expr.Rule = Term | UnExpr | BinExpr | PostRixExpr;
Term.Rule = number | ParExpr | identifier;

ParExpr.Rule = "(" + Expr + T)%;

UnExpr.Rule = UnOp + Term;

UnOp.Rule = ToTerm("+") | "-" | "++" | "-=";
BinExpr.Rule = Expr + BinOp + Expr;

BinOp.Rule = ToTerm{"+"} | " FH 0 T P Ti s
PostFixExpr.Rule = Term + PostFixOp;

PostFixOp.Rule = ToTerm("++") | "--";
AssignmentStmt.Rule = identifier + AssignmentOp + Expr;
AssignmentOp.Rule = ToTerm{"=") | "+=" | "-=
Statement.Rule = AssignmentStmt | Expr | Empty;
ProgramLine.Rule = Statement + Newline;
Program.Rule = MakeStarRule(Program, ProgramLine};

this.Root = Program; /{ Set grammar root

Nl 73 daetienisdsznaangliiiulaeansailulalsl

// 4. Operators precedence
e S

RegisterOperators(1,
RegisterOperators(2, "*", "/");
RegisterOperators(3, Associativity.Right, "**");

AW 74 Faatinanistsznndlaiasisimaiuaglalsn
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// 5. Punctuation and transient terms

RegisterPunctuation("(", ")");

RegisterBracePair("(", ")");

MarkTransient(Term, Expr, Statement, BinOp, UnOp, PostFixOp, AssignmentOp,

ProgramLine, ParExpr);

dl o 1 a
NN 75 FaatnenTlseniAaTIA naululalsll

//automatically add NewlLine before EOF so that our BNF rules work correctly when
there's no final line break in source

this.LlanguageFlags = LanguageFlags.Createfst | LanguageFlags.NewlLineBeforeEOQF |
LanguageFlags.CanRunSample;

}

}/ /namespace

AN 76 FRatian13UseNAa TN TUAUNNETTN
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Phone: 66 2286 0922

DEPARTMENT OF CIVIL AVIATION  A|p SUPPLEMENT

B gL Aeronautical Information Service A4/11
AFTN: VTBAYOYX Tung Mahamek, Bangkok 10120 27 May 2011
E-mail: aisthai@aviation.go.th Thailand

IMPLEMENTATION OF RNP 10 OPERATIONS (50 NM LONGITUDINAL SEPARATION)
ON ROUTE SEGMENTS JOINING ATS ROUTE P762 WITHIN BANGKOK FIR

With effect from 0000 UTCon the 30 Jun 2011, RNP 10 based 50NM longitudinal separation
may be applied to aircraft which are approved for RNP 10 operation on ATS route segments L301
DWI P762 and M502 LALIT P762. (RNP10 operations on ATS routes P628, N571, P762, and L510)

This operating restrictions applicable within Bangkok FIR are detailed in paragraphs below :
1. RNP 10 NAVIGATION REQUIREMENT

1.1 ATC will apply 50 NM longitudinal separation minima between suitably equipped

aircraft which are approved for RNP 10 operations on those segments of the routes

which fall within the Bangkok FIR for flight intending to operate on P762 via:
a) L301 DWI P762; or,
b) M502 LALIT P762

1.2 Controller-Pilot Data Link Communications (CPDLC) will be used as primary means
of fulfilling Direct Controller-Pilot Communications (DCPC) requirement for providing

50 NM longitudinal separation between RNP 10 aircraft on ATS Route P762.

1.3 Therefore, CPDLC equipage will be required in order to provide 50 NM longitudinal

separation on route segments in paragraph 1.1.

1.4 Pilots are to advise ATC of any deterioration or failure of navigation system below

the navigation requirements for RNP 10 or unavailability of CPDLC. ATC shall then

provide alternate separation and/or alternative routing.

1.5 Pilots of aircraft meeting RNP 10 navigation requirements are to indicate “/R” in item

10 of the ICAO Flight Plan

1.6 Aircraft are recommended to indicate CPDLC equipage in ltem 18 of the ICAO
flight plan.

2.  SEPARATION MINIMA
itudinal S ; s

2.1 80NM RNAV or 10 minutes (or less) Mach Number Technique (MNT) separation

minima may be applied between aircraft.

AR 77 B19R1INTAUBINIA Ad/11 AT 1
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i

2.2 50 NM longitudinal separation may be applied between RNP 10 approved aircraft

utilizing CPDLC or VHF communications.
OPERATIONS BY AIRCRAFT NOT MEETING RNP 10 REQUIREMENTS

3.1 Non-RNP 10 approved aircraft must file flight plan at FL270 or below. Operations
above FL270 for these aircraft will be subject to ATC approval, in accordance

with the following provisions.

3.2 ATC units receiving a request for a non-RNP 10 approved aircraft to operate on
ATS routes specified in paragraph 1.1, at or above FL280, will co-ordinate with
adjacent ATC units affected by the flight. In deciding whether or not to approve
the flight each ATC unit will take into consideration:

(a) Traffic density;

(b) Communications, including the non-availability of normal
communication facilities;

(c) Weather conditions en- route; and

(d) Any other factors pertinent at the time
MONITORING OF AIRCRAFT NAVIGATION PERFORMANCE

4.1 Monitoring of aircraft navigation performance is a joint responsibility between
operators, States of Registry or States of Operators (as applicable), regulatory
authorities and the ATS providers.

4.2 The State and aircraft operator shall follow the procedures laid out in the ICAO

Asia Pacific En-route Monitoring Agency Handbook for submission of navigation errors.

OPERATORS PROCEDURES

5.1 The operator shall ensure that in-flight procedures, crew manuals and training

program are established in accordance with RNP 10 navigation requirements.

5.2 The operator may choose to initiate CPDLC communications with Yangon ACC

(VYYF) within sufficient time before entering the Yangon FIR.

This AIP Supplement will remain current until its contents have been incorporated in

AIP Thailand.

AN 78 B1A1INITLAUAINIA A4/11 YT 2
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Phone: 66 2286 0922

Fax:

E-mail: aisthai@aviation.go.th

DEPARTMENT OF CIVIL AVIATION  AIP SUPPLEMENT

- Aeronautical Information Service Al6/11
AFTN:  VTBAYOYX Tung Mahamek, Bangkok 10120 |21 November 2011

Thailand

IMPLEMENTATION OF RNP 10 OPERATIONS ON ATS ROUTES WITHIN BANGKOK FIR

With effect from 15 December 2011, RNP 10 (50 NM longitudinal separation) operations

on ATS Routes L507, P646, L301, M626, M770, L515 and L759 will be implemented as follows :

p

IMPLEMENTATION OF RNP10 OPERATIONS ON ATS ROUTES L507, P646, L301, M626, M770,
L515 and L759

1.1 RNP 10 based 50NM longitudinal separation may be applied to aircraft which are approved

for RNP 10 operation on/ATS route segments as follow :
1.1.1 1507 from BKK - LIMLA

1.1.2 P646 from BKK - BETNO

1.1.3 L301 from BKK - TANEK

1.1.4 M626 from VKB - EKAVO

1.1.5 M770 from GOLUD - PADET

1.1.6 L515 from PUT - IKULA

1.1.7 L759 from PUT - TAVUN

1.2 Operating restrictions applicable within Bangkok FIR are detailed in paragraphs below.

RNP 10 NAVIGATION REQUIREMENT

21

22

23

2.4

25

2.6

27

ATC will apply 50 NM longitudinal separation minima between suitably equipped aircraft
which are approved for RNP 10 operations on those segments of the routes which fall
within the Bangkok FIR for flight intending to operate on the routes listed above in
paragraph 1

Controlter-Pilot Data Link Communications (CPDLC) will be used as primary means of
fulfilling Direct Controller-Pilot Communications (DCPC) requirement for providing 50 NM
longitudinal separation between RNP 10 aircraft on those ATS Route.

Therefore, CPDLC equipage will be required in order to provide 50 NM longitudinal separation
on route segments in paragraph 1.1 for flight transitting YGN FIR

Flight intending to land within YGN FIR , CPDLC will not be required

Pilots are to advise ATC of any deterioration or failure of navigation system below the
navigation reguirements for RNP 10 or unavailability of CPDLC. ATC shall then provide
alternate separation and/or alternative routing.

Pilots of aircraft meeting RNP 10 navigation requirements are to indicate “/R” in Item 10 of the
ICAO Flight Plan

Aircraft are recommended to indicate CPDLC equipage in Item 18 of the ICAO flight plan.

/ 3. SEPARATION ...

AR 79 B1A1INTTLAUAINIA A16/11 U 1
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3. SEPARATION MINIMA
Longitudinal Separation Minima
3.1 80 NM RNAV or 10 minutes (or less) Mach Number Technique (MNT) separation minima may
be applied between aircraft.
3.2 50 NM longitudinal separation may be applied between RNP 10 approved aircraft utilizing

CPDLC or VHF communications.

4. OPERATIONS BY AIRCRAFT NOT MEETING RNP 10 REQUIREMENTS

4.1 Non-RNP 10 approved aircraft must file flight plan at FL270 or below. Operations
above FL270 for these aircraft will be subject to ATC approval, in accordance with the
following provisions.

4.2 ATC units receiving a request for a non-RNP 10 approved aircraft to operate on ATS
routes specified in paragraph 2.1, at or above FL280, will co-ordinate with adjacent
ATC units affected by the flight. In deciding whether or not to approve the flight each
ATC unit will take into consideration:

(a) Traffic density;
(b) Communications, including the non-availability of normal communication facilities;
(c) Weather conditions en- route; and

(d) Any other factors pertinent at the time

5. MONITORING OF AIRCRAFT NAVIGATION PERFORMANCE
5.1 Monitoring of = aircraft navigation performance is a joint responsibility between
operators, States of Registry or States of Operators (as applicable), regulatory
authorities and the ATS providers.
5.2 The State and aircraft operator shall follow the procedures laid out in the ICAO Asia

Pacific En-route Monitoring Agency Handbook for submission of navigation errors.

6. OPERATORS PROCEDURES
6.1 The operator shall ensure that in-flight procedures, crew manuals and training program are
established in accordance with RNP 10 navigation requirements.
6.2 The operator may choose to initiate CPDLC communications with Yangon ACC (VYYF)

within sufficient time before entering the Yangon FIR.

This AIP Supplement will remain current until its contents have been incorporated in

AIP Thailand.
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