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Data Communication message. Advisor: Prof. PRABHAS CHONGSTITVATANA,
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This paper proposes a monitoring system that supports Air Traffic Controller
(ATC) to send aircraft responsibility between neighboring countries by displaying
important flight information of aircraft. At present, if system does not work correctly
ATC will coordinate via telephone which can easily causes human error. This system
gets AIDC message and make word tokenize by regular expression then checks the
complete of AIDC process which helps ATC and engineer know all details of the
aircraft and coordinates with the adjacent country immediately although AIDC
process is not complete. The result of this paper helps alert Air Traffic Controllers

and engineer correctly.
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2.1 ngufjiiieados
2.1.2 AFTN (Aeronautical Fixed Telecommunications Network) &1 u
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sewinsUszmasiiaialan vieuluguuuy store-and-forward Feazdsdayalunandumng

Yo lamnuAlY e5Euu AFTN @1313098Uen1uUmueans (ICAO Annex 10)

AFTN Terminals

AFTN Terminals

Aeronautical
Fixed
Telecommunication

Network
X (AFTN)

—_ Point-to-Point
- Connections _——

AFTN Terminals

Switch

! \
\
\B
AFTN Terminals

U 1 a5ueia3etny AFTN

nguauuuluaTeYe AFTN fdudsenaunan Lawn AFTN Switch Faduy
druilid oumouarldlunissu-d19178 Uz Uy AFTN Switch v09s19UsEmA n3e deliiu
AFTN Terminal defdegldnunelulszma lnonisideusioszning AFTN Switch 819924
interface fldMdeusafuunns1siuld Tne interface Aldnuaziiog 2 Ussiando serial fu
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2.1.2 Air Traffic Service Message Handling System (AMHS) tHusguufivi
wifandsudnnistuduaanidsnaUssna §aduimuinisunain uinsgiu AFTN

WeannusinangriuilaniiiuduunnnnUnuguaiuas (ICAO World Results, 2019)

+2.3% YoY
+4.6% YTD

-
s Middle
East

Pacific

+0.3% YoY
+0.6% YTD

+1.4% YoY
+3.1% YTD
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(User Agent, UA) siaszuufils Tnedoyadi AMHS 1ivlugiudeyaazliifidemvesin fifles
meta data Wity dilwidfifidevnvesinnsiuasnfuegi folder fignasylilfuldues
277 (Message Store, MS) Wit
Tnefin1sideuainuinsgiu AFTN wldaruannsgiu AMHS du Sudusosd
AMHS/AFTN gateway Lileyinsuuastnnsening AMHS — AFTN Lilesannuisuszimeoiaas
dalaisinramieslumaudeunlinuinasgiu AMHS
2.1.3 Message Transfer and Control Unit (MTCU) \Ju Gateway 531314
11A551U AFTN wag AMHS Tlutsemafiinsasnadoudeviasemaildunnsgiu AFTN

WAz AMHS anaguauans (ICAO AMHS)



0T2TEYZ00C

5 :bes / zg:0g:90 £95zzTeT Avad / sisayt teetszozzo sisaur i ro NI

AFTN Terminals AFTN Terminals

Combination
AFTN/AMHS Gatewa!

ATS
Message
Server

Aeronautical ~—
Telecommunication
Network

AMHS Terminals

U1 7 wang diagram n1sweusiaves MTCU

2.1.4 Air Traffic Service Inter-facility Data Communication (AIDC) 7 ®

[y

s2uUlUNSAIDAINUSURAYDUYDULATBIDUTEMINNUSEmAN o Rnnulaednlul@ tag ICAO

Y

AMNAUA A AN UTENINNUIBIUA AU NNSAIURII95N198707# (Air Traffic Service Unit,

ATSU) v94t99n150U (Flight Information Region, FIR) ﬁ'aqﬁmﬁu 1ng 1 FIR agdodu 1

Usewna anansnesunglaniuuiuans (ICAO AIDC-IGD)

ATSU 1 | ATSU 2
Handoff
accepted
b'—'l
I
I
Pre-Notified |
|
Coordinating I
: | :
i Coordinated Transferring Transferred
e =

UM 8 wansaiun15vn911YesU1 AIDC
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1n5U7 8 duaTesludosnisiuain ATSUL lUds ATSUZ desfinnsdasionnu
Sufinveurenaiasduseninalssmalnessuvegadaluddlasutanisviauesndu 3 dw
vidn el
~ Notify fie @il ATSUL wiaiieudramiily ATSU2 arsmtiinasiindesduly
flagaiidnelounnuiuiaveuvesniosiu (Co-Ordination Point, COP) 90
Ty nanlvu wae Augainlvg
- Coordinate fie @il ATSUL dedyqunusioizunsvignglouninusuiia (‘ﬁfgm
COP)
- Transfer fie @runisanelounnnusuinveureasesduain ATSUL Tuld

ATSUZ2

f198199717 AIDC

IST1921 242149

FF VTBBTOPS

242149 VLVTTOPA 2.036551-4.200124214901-5.0B6E-
(EST-AAA129/A3037-ZBAA-VTN/2158F380-VCBI)

5U7 9 Fegn9912 AIDC

Y

[

ANF98199 1AL I EUUTE UV LARIT

IST Aevaanensaeansanseiusewing AFTN U AMHS/AFTN

Gateway

]
o 1 =

- 1921 Aedsrurnndalunteanianisaeans IST aelunsayTu
- 242149 ApaNszuuvinn1sasieanluannszuu
- FF famudfgaestniatul

- VTBBTOPS @8f5U%17

Y

- 242149 fialianuignateaniANgd

- VLVTTOPA fagdsy13

- 2.036551 Ao message sequence VOIUNIRVULU
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- 4.200124214901 Ao Sunanfideing ansegradunisdeiuil 24
1ATIAL 2563 1381 21:49:01 UTC

- 5.0B6E feA CRC check #ld8M9Bsluns acknowledge 9matu
FINE?

- EST Aenszuiunsnislunsdwiennusuiaveuvenaiosdy

- AAAL29 Aemunelavvesiiendy

- A3037 flavnean squawk veum3esdu

- ZBAA ARAUNNUUAUNIY

I ]

- VTN fegaiagyinisdeeniuiuilnveu

- 2158F380 AaAduls) wazANgInnTiazadsianusuRntey

- VCBI Apaunuduuanenng

2.1.5 d2uUsznauved1In15UU (message format)
nsdwimnsduiigniosasesiidrutssnaudsil
2.1.5.1 Heading Usznaulusesausinag dail
- Start-of-heading (SOH)
- spyeeITARAILaLaRUTeIITIds
2.1.5.2 Address Usznaulugneaausineg fail
- Priority U913lsazavy
- Address Uangnng (Addressee indicator)
2.1.5.3 Origin Usznauludedausne il
- Filling time ‘vﬁaL’Ja’]ﬁm%’agaaaﬂmﬂﬁuw’m Juiia 6 wan
Usznaulude Jufl 2 ndn uag van 4 wdn (HHmm)
- Address # U3 (Originator indicator) 1dun1w1d9ngy 8
FIONYT
- OHI (Optional Heading Information) A 8% 83 & & ufl
UaNLN 310 Filling Time ag Address Feluvinisdu

Useenn AIDC Tnstaaulugiud wiu
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2.037166-3.VTBB002803-4.201014064334-5.CF71-

5UT 10 Meeetayadu OHI

n3UTt 10 ansnsaudalaiu 4 dau A 2.037166 Aevaneiay
¥83n1589913, 3.VTBB002803 Uaningnaiiiu acknowledge
vosnatiulny, 4.201014064334 Aefunaniidsin, 5. CF71
A8 CRC check

2.1.5.4 Text Aotayaiegluguuuuvesdonmiifuniadeanisdslum

Uaneme Gaefsening start-of-head (SOH) Wag end-of-text (ETX)

2.1.6 NSTUIUNITINITSU-89917 AIDC

913U58L0%N AIDC %58 91IN15EIRBAINUSURATDOUTE NI UL NAN DY AANU

Y

[V

annsasuunUssnvvew oo léfd
2.1.6.1 Notification messages
- ABI (Advance Boundary Information) A Useannues il ATSU 7
darianusuiinseuvenaiosundsli ATSU drusunisdssaning
Sulingaunsiuarminin flisht fananasisusnafiaislauniny
SuRnweuigalyy, nawhlng uay seduaugs (flight level) o 90

Nazdaromusuiavautduvinlug Feaziinisanasdusezning 2

'
Y

Usend 319efaddaarantnuuka by tnevdluazdialrtnnauia

a =

I v - . x
YpivgdwaANUTURATOUUTENM 20 Wl FaUssanilanunse
Wasuwladsneazdenvaarnle o1gelifsusinuidassdasaning

SURAYRU

T 1UseLan ABl azUsznauludae Ussianuesdaniny
(ABI) , vaNEL@UTTY AupaA3esdufidoInsdsenuSuRnTeU
Feusznaulusie callsion uaz squawk code, aurududunia, a;m’?i
Foensdsenuiulinveurenasesdy, auindulatenie uas

nszuIUNSNTTuNsu Wuduy
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A19819799917 AB

(ABI-ABC603/A5122-VHHH-SAV/0150F380-VTBS-8/1S-9/A333/H-

10/SDE1E2E3GHI4J5M1P2RWYZ/LB1D1 -15/N047051040 SAV A202 RAMEI Wa2 PAKRI

Y13 RUKSA DCT EASTE -18/PBN/A1B1C1D1L10152 NAV/RNP2 SUR/RSP180

DOF/191223 REG/HSTBB EET/ZGZU0036 ZJSA0045 VVVV0113 VLVT0127 VTBB0139

SEL/EJKM CODE/885042 PER/C RMK/TCAS Il EQUIPPED)

U7 11 19619917 AIDC Usziam ABI

2.1.6.2 Coordination messages

EST (Coordination Estimate) Ao UsziAnaaddif ATSU 7idese

AIMUSURAYBUTDILAS D90 UL ATSU N1985UNISEIR DAY

o

SURAYDUIBWATOIDU I NNLIVUAINA1ILDIIANH DIF IR DAY

)
SURAvaUANUTURAYEULAY taeY1 EST azauysaliile ATSU veq

FIUNSUAMUSURATOU d99717 ACP naulUN ATSU @992 EST 11

15

Twilav1Usenm EST agusenaulusy Usennuastoniny
(EST), nuneLauseyfinuresaIasiunfeenIsaesionusulinyou

Feusznauluiig callsign uag squawk code, awmtusumig, Yoya

M1ve9ganazdwianusuinYey (1381, ANNNGS uar YATidsanIy

q

D.

[y

SUNPYDRU) war aurNtulalenig

A19819989917 EST

(EST-ABC603/A5174-VHHH-SAV/0149F380-VTBS)

=

U 12 fneg19311 AIDC Usvan EST
ACP (Acceptance) A® 11291 ATSU AU 925 UN15d 96 8R4
SURAYRUVDWATDIDUADIAINAUIUN ATSU Ndesaninusulatau

YaUAIBI0U LB confirm 271UseLnn EST
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Tuilogmuszian ACP azUsznauluiiy Ussnnvestaniny
(ACP), mungiavszyimnuvetasasdunfenisdaianiuivinveu
Feusznaulumie callsign waz squawk code, @WNTUAUNIG Az

auutulangnng

A198199899713 ACP

(ACP-ABC708/A6146-VTBS-RJAA)

U7l 13 §9819917 AIDC Usziam ACP

- TOC (Transfer of control) A® 9179 ATSU ANUASUNISAIS DAL
SURAURUVDIATDI0UADIAIU ATSU AuUNdsanusuRavauvad

RERN

TwlarUszenym TOC azUsenaulusie Ussnnuaatoniny
(TOQC), MuEauTEUMIAUTDAATBITUNABINITAW AU URRAYOU
FaUsznoauluaae callsign Lay squawk code, @UINTUAUNY,

auutuUanenig

A198199899717 TOC

(TOC-ABCT708/A6146-VTBS-RIAA)

gﬂﬁ 14 198719917 AIDC Usewamn TOC

- AOC (Assumption of control) A® 41991 ATSU A1UNSUNI5E36D
ANUSURATDUVDIATITU d9LiNe response 9717UELAN TOC Tu

nssusesduinegluanuiuiinveuy

Twilenusznn AOC azUsenauluaie Usennuastonng

(AOQ), vaneavseuinuvanIasdunfeenIsdwanusulinvey
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Feusznaulunie callsign way squawk code, @UNTUAUNIG LAz

AuutuUaIeNIg

9819989917 AOC

(AOC-ABCT708/A6146-VTBS-RJIAA)

T
a

5UN 15 f1e819311 AIDC Useinn AOC

2.1.6.3 Application Management Messages
Pszamilugng ATSU duiisurindsludl ATSU dudsdn dwsy
Pmnstudmumsdseruiuiinveuveseissdunnussnviiedu
A3 acknowledge 111#5uU1IUE Tngazfldoyaiil o1 (Optional
Heading Information, OHI) agﬂua'au header Mﬁﬂ“ﬁa@ﬂa address AUNY

Wieazuaninutlu acknowledgement ¥89 sequence avagls

212342 VTBBTOPS 2.013954-3.VLVT067689-4.20022134217-5.CF71-
(LAM)

U7l 16 §9819115 acknowledge 117 LAM

mﬂgﬂﬁ 16 Wudusenn LAM lag address VTBBTOPS acknowledge
117711910 VLVT uazdl sequence muneiay 067689 4 afidoyalu

header @uffpa1n address 9l

212342 VLVTTOPA 2.067689-4.200221234212-5.42C6-

JUT 17 Uanafieg1eavaneiary1ifinedns acknowledge

9NFBE1IRIUUL @ansavantaINdintneay sequence AlEen9Budu
067689

Imaﬂnﬂa&ﬂudau application management message [N
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- LAM (Logical Acknowledgement Message) A ® Uszannue99197

1@1lImau acknowledge Ba9UMVNUsEANTLANET N

9819989917 LAM

(LAM)

JUN 18 wanesiaee19U1n LAM

- LRM (Logical Rejection message) AeUsznMuew i ATSU fusu

nsdssiaAuUTURAraUTRIATITUT UYL Ty

198199899717 LRM

(LRM-RMK/57/FPL?NOT?COOR)

SUN 19 hanIfi19819917 LRM

U
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o
Ul

17

N35UIUNITFU-d919983 ADC LHulumutumneunsdnInaudisufuauauAgUiuaEs

= o w P oA ¢
E‘U'V] 20 LLa@‘IQa']@UGU@Qﬂ'ﬁaQGU"I'JVIaNEJiﬂ«!

ﬂ]ﬂﬂzﬂ‘ﬁ 20 NBULAT DITUILDIUTLITNINULAUT A D991 UAUSUR ATBUIN

[
LYY

WmihfimuauasesmsemevessemadumsluliUssmanogindulngazilddutunou
Al

- UszmAdumaazdsnd ABLI L suenuNE BnvILYeILAS BTy

(callsign) fiusnia anuazAgiiazde edunsisusunszuiunisly

ANSEINDANUSURNAYDU
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- UssmAUanen19aLneusy ABI Alen1sdew LAM nauld

- wdndulssmadunisagdsn £ST i efududeyanisdssonniy
Sulnvau

- Yaneneds LAM iesluns acknowledge 37659 EST udn

- Uanenaas ACP lUdumng wite confirm 413 EST

- Fuvneds LAM iei8unns acknowledge 3le5ug1mea ACP uda

- Funds TOC Winlumsdsionnusuiinseu

- Uaneneas LAM wile Acknowledge l#5ugm TOC uéh

- Uanemneda AOC e accept 917 TOC

- Aunanau LAM iieidunis acknowledge 1la5e917 AOC wan

2.1.7 Regular Expression

Regular Expression Aaguiuunsenquaiisivuaduiiiete lifumideniny

W30MdnNYIANee Wiadninsuteulanisivualivield Tne regular expressions fiog

Y

luununna1w1 Programming Gausiazn1wazsuandiudnioswingu dn1sld regular

. Y a1 s ' | A o & v
expression Tunaneniing 1w N1sATIvaeULUUNesHAeY MegfisuLuuNmvualuy [Wudy
Frogedeydnwalnluau 11

' [ [
U % L3 1 ¥ A a v o = ¥ ¥

A Lﬂuamaﬂwmm%’ﬁum AT D8 NUNATDINNY mauﬁummumumawammﬁ

v Y

119 52980U LU /AHello/ 1Wun15A1%unI AT INIRSI9dUARI U UAUSIEA1I1 Hello

WU “Hello world” tWugu

\s l¥5zuAe91I14, 13U255A, Space bar #38 whitespace

q

[ 1 Tsyysiumsludndn lusumisiasiidisnuseslslatng

¥ Y
[ o o 1

{ } LAAIINUIUASINTIAY WU /[a-zA-Z1{3Y 1un1suenin ANvuInsIvaeusoddl

fonEs a i9 z Nudnvseulugiilasuau 3 fsnwes 1w aBe w3e /[0-91(2)/ Wunisuen

! o A

71 FdesIvaeudeiauay 0-9 91w 2 67
() Msaunquidrdedududiudentu wu /THANL 3N vaneds #3 T wdasai

e HA 9uau 13 g udadl | munds wu “THAHAI” 5o “THAI” Ald
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2.2 "uFgineItes
Wernmaulavasnistumlanyinlvideyanunstuivunaniinanniusess vin
Tifideyasudsiunmelunnstufivtuegiwnn  Falululildnuyvdasduaunsesoyai
fosnstivioiun  uddeTuiildaeuiunesaintoyaninlusenunanderurivun lny
131910 word tokenize #39N15AAA1I8NANIINTDAINU Laeld regular expression (regex)
W30 M3t muagULUUiBAUINGLAT Hasntuniisenisvesiiliuinsosiionans
o aw 4 ! a s IS Qv o g vaa Q’lj
Adeansldnuluiunisussanalagaeuiines fnuideduuannildisnsil
v ! ' o ¥ [ [ a 3 v a s
gndveE gy (Preuss, 2017) dteyaluatnesulatlidiasdu Buws, deanulunmiames
w3 Ideyasuegluguuuuvedeninuuin text mining lagiiusAuaINN1svil word
tokenize udthAnlanndeniiienazlaldussloviniwugsia U. Bispo et al,, 2006) WWeu
PCRE (Perl Compatible Regular Expressions) Tnsiiie91agaansayingiusauiu hardware

INFULULTDS regex MR Fuiliaue ienvglinsirdeunisyninmaniedie

dmiunuddemenunmstunfeliunisasasmienmaiieauayuduuie iy
Nlan?iliinduunn (ICAO World Results, 2019) 1u (Bicakci and Cetintas, 2016) gateway
AUSUNITTU-ds 9125811958 UU AFTN 1uduszuuauung ATM Tnd ieudlatymass

n1sidiuressrUUN AU uauNasgIuluvmedy G9d format vesunilimiliouru

v '
a = A

\e991n format g8 lunmsgI ATM TniignAsduniiieativayunisvinuindudnlulii

¥

wnBetu uenantudufiuauiuazanuindeievesdoyadie dssuudl ATC oo
Wudeanisynfiunainszuulng Tneundudaaziuanudlasidefanainingy urdiui
ADEGW wédrvzanunsasusnuszananals Tunmenduiuszuulniflidosnisiiaswmunssuy
Ts0s5Un1591 format 1A fatu ADEGW Aanansau3u format 404912910 format trnly

1 format Tusdlasneiauniy

Li (2009) uanadsmnadululilunsuistudeyainfeaiunistuinuesetis ngla
WU web application MHNSLAAINATINAUTENINTOAN kag NTN Felddrusunans
Toyasnee WU Runway (RWY), waz Meteorological (MET) Information 1usiu Fegudeoya

wgndnanlnednludinnaseuniveyalvsiiimn

Y

S. Ayhan et al. (2012, 2013) fimsfiauszuudmiunissessutoyailvadung

syuvageailes dadudiunilsvesniswaunlusian Boeing Research and Technology
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(BR&T) Advanced Air Traffic Management (AATM) flel¥iiinszuiunslumsineideya
wiantule e Sy Inendudoyafiu ASDI (Aircraft Situation Display to Industry) Ineazaly
Tu process MAgtosaziulTluguuuuvedlud JAVA application Suifiosulnidniniudn

o w I v PN
dayalunulilugiuteyafignesniuuin

G. Fuxiang et al. (2006) \flasanilszuuiitnaiiuayunsauiunsmuaNasas
ysemmnnty - Sdimsiesginuturenedesdu  Tneddeyaiildainaiuitenn
pTRERUITEEYIeLnlufoszansvuiilildSigauazudadeould ATC Junu
Faflviane algorithm Tneiauetusgm (. Kuchar et al., 2000) (M. Prandini, 2000) léiaue

13 Tunuddetuilazfiansaiisanis detect wag alarm p3990uToNaz YU UMY
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UNN 3

LUIAALAZITNIVY

(4 ¥
a =

NUITBIUTTUIINANNEIAYVRINITATIAADUY1IVBINITUTNITTRYATTITNS
a1mAsenInUsemaludiuvesmnsdwonusuiaveuveunIasduseninaseing \Wewain
dl o v 'd‘ 4 Y v ¥ dl ¥
szuuivimiivssinanaiduuminge radar idwihfialuauasasmsenialdau gn
Wudeyaegluguuuuves text files iAol minfiAIUANITINTVDINIARDINITAOUD Y
Taya Iennsineidessesildumdeyaineidulu text files Faldiaanlunisiumuiuunag
9139liNsnTRaRuTayaRana1n villaunsafnreUseauiuiaUsewmeilonTIvdo UL

uAloUeymlaluviui

a

Fedelavnisihdymissnaniuinsiaaeuiinenidsnisud bt gmsinailay

Xy

AuNsanUIUnaUNITIAE M TU 3 TunaURIL
3.1 YUADULAZITNITIY

d‘ Y o LY 1 U a d‘ a J d‘ ra v Qll
seuUnlddususu-dennusuiinveureauniesduseninauseimeaniog At un el u

EY)

Usewmalnedu luau1savinniswiaiau ATC kasuansigazdunvaanIaaiuainiiaiunsa

[
Y

denaldniunszuiuns SnnddensliaunsansvaeudeyaiiioUszanunuiuineuseme

(% ¥

YFULFINTI@DULI1INISVUUTELAN AIDC Teeu1913n 15U U @951

[

Taluiuil 91U
Uszwdalng waz Ussimaioutiu ludunszuiunisdaiandenulaeld regex uaain

NASNSWARLAIUN bR L URSIVFBUNTLUIUNITANLLBNAI5VB ICAO 1 ICAO, AIDC-ICD)

ABN15ANAUNNTIVY
] <

3.1.1 mumaamsmu%’aga

a U

AIdeAndayanediuszutlumsdsinmstussninndseima waz  meludseina

S Y a

WBVNLAINITaLaNeIN UL AIDC ASUOIULAEYINNNTIASIZIINaNnssuulunsnsiadeu

Y

Y1 siuluAsoyaunuda awlufinansenuluiwresUseansnmiussuuiviaueyly
Uagtu IneszuuildlumsdsinanmstuseninssewmealvedusnsUsene WWulumugui 21
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Overseas
AFTN Switch
A A

I A4

AMHS/AFTN

Gateway

, A
4 A4
Overseas >
AMHS MTA AMHS MTA
AMHS MTA B <

JUN 21 wandlassaiessuunisdsninistuvesusewmalng

1%

anAsAUNT LWL TE UL sUsEIMALE L uanaTinti1ae Radar Ailv
ATC T8 diugneasadufenisda139 Nz U Radar sanlusnausena seUuun1sdanins
ﬁu‘daﬂﬂ’izL‘Vlﬁl‘V]EJa’m13@%Uﬁﬂﬁ1?15ﬁﬂ“ﬂﬂ?ﬁ@§lj1ugﬂLLUU AMHS uag AFTN uiszuuiivinnis
UsrananalasLanINaULnTae Radar 1 ATC THusessulanzdniiogluguuuy AMHS 3
uanasgiuiluindy 9ilddumnaindsussm aazdslusad semadasitussuuudag
JULUUSEMINE AMHS Wag AFTN

mﬂmsﬁﬂmLﬁul,auﬁwlﬂﬁw%’au”amﬂ AFTN Switch 11l9#9$vinn1s config routing Tu
msdsafisdy Tnewdunis copy mnsdssennusuRaveuvenasesduseninsUsene
(AIDO) WilodlUiszuURTIADUT1INIUS ST ss eIl semeaiaAuT i ug 1 e
MnssemakagfiavddlusineUszine vl AFTN Switch Slnrselunnsdstniunntu @
denaliiuszansamlunisdsinanas wazdoyadl AMHS MTA 91Im50u 1 9azgaiivly
sUuuUratlig text 1 Wddliannsadumdayaieatudetnmsduld

ﬁﬂ?m’lu’qsﬁjﬂ%uﬁﬁdiﬁﬁﬁ’leﬂlmgamﬂ AMHS/AFTN Gateway (Message Transfer and
Control Unit, MTCU) maduanivessuil 21 wnldau iesanifugeiiteyansufuuayll
nsgmufumsvhauresssuuildulutlagtu Inehanamsteyaludmiifstesiunisds
AemmsuinveuveaIosiuszninasema lneidunis copy deyainnamuseunani
Anun

AMHS/AFTN
Gateway Replicate & Regular Expression -

»

AIDC Monitoring

Database

database

JUN 22 diagram n1sthdeyauldanu
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awRgivinng copy Teyaain AMHS/AFTN Gateway \ilasandayalu AMHS/AFTN
Gateway fimsaudeyaiitininit 1 ey muderimunves ICAO i lWiAudeyastraios 30
Yu frfasnamrnaeutoyavesinnsfufiuviuninduayliannsosild

3.1.2 Mynsevideya

thdfeyailéinann AMHS/AFTN Gateway (MTCU) 11 word tokenize witeutsdioya
sonfurlngld regular expression WdnfulanIzNsaaANNTURRYOUTE AT DI TY
sewrinsdseina (AIDC) ndsaniuthdeyaiilduinmaaeud uponindnisdsnasuiun
nszUINMIVeINMITU-dantasiunielal (AIDC-CD)

funumsdsrianusuiiaveunny ssmadiauinanda synalng

Uszine ne UIsALNEUUTUY

ez &47172 AB

&9917 LAM
(maun&uL1? ABD

P 61910 EST
d9917 LAM

(maun&utnl EST)

#9117 LAM
(maUNaUY12 ACP)

d41172 TOC

A9172 LAM
(maunauana TOO)

831172 AOC

#9977 LAM
(moundu AOC)

dl :.; ! ! U a dl' a ! d‘ 4
E‘U‘W 23 LAAITUADUNITAINDAIUTUNAYBUVBILATDIUUIEUINUTENAINUTENALNDUUIY

1UsTmnAlng
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13U 23 Wudunounsdwionnusuinveuveneiesiunnussmedioutiumds
Uszinalne Buduainpsaaeuinfiendudnanidlisuin Al itunfissuvvesszmelne
v vianiufinseaeuidimsdsinasunnduneuresnisieleuausufioseuln fil
ffuenisaduduimnszuiunisdeiendosdudliasuaiaauysal uidudunisdedie
\n3eaduninUsumalneludsussmaiioutiu szuuvessemalneazdsin ABl senlunou

wiadunisisunseuiunislounusuRnveu

2.037164-4.201014064023-5.83F1-
(ABI-ABC643/A3640-RIAA-BUTRA/0652F430-VTBS-8/15-9/A359/H-

A o ' \ \ AN A4 a o a ~ v %
E‘U‘Vl 24 7798719017d@U OHI Lae LlUaV1IUBUATBIUUNALUUINNUTLNALNDUUIULYIUN

Usznelng

9n3UT 24 \Judrunidevesing ABI Fadurridudulunszuiunisdedeniny
Suingouveaiiendu Tnefaatns reqular expression k@MUY 1IUTEAN ABI d1SU
wiasdufivzdnussmalne Taun

WNBLaVeI Ao “[2]L1(0-9)6NL]” nadnsTildaindaagnstnie 037164

wneauiierdu fe “(A-Z1(1,3}[0-91(1,4)” nadnslaanseog1snie ABC643

auwndudunig Ao “(A-Z14)-” nadwiiildannsiegsnfe RIAA

awdutatenng fe “-(A-Z){a})-[0-9)1)” nadnsilsdanshegswnifie VIBS

ﬁ;mﬁ%mEﬂaumm%’uﬁmawmm’%'mﬁu fo “(A-Z)3,6Dl/) nadniiildann
98199198 BUTRA

nanfivzaneleuanusuiaveu fie “[0-9HANIF)” madnsiildansegisnfe
0652

sefumugaiazaeleunusUinvey Fie “(FI0-91(3)” nadwsldandotien
A9 F430

N899 NIATUUNT ABI 1NUAD SEUUTRIUsEmAlNeALnaUNEUT1Y LAM 289910

ABI nauly

2.002801-3.VLVT037164-4.201014064036-5.CF71-
(LAM)

U1 25 ¢19E19917 LAM naunduing AB
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U7 25 WWunmseeunaulivenszuusuneinlizugng ABl Sausesudn laeann
Usznn LAM agfitoyadiu 3.VLVT037164 winduuievenindumsynilunmsnaundu
Y1aduluu lag regular expression Ala@e “[3]LIIA-ZI{4}[0-916)[-]” Tag VLVT @ ATSU
v N v % S v 1 v g &
Aunaidugdsdn ABI 1N ndantuiagsudainiiudeluamadaduaunssuiunislu
JUN 23

funaunsawommuisveunnu ssmalneludassmadioutin

vasivamiouing

31717 ABI =

§9917 LAM
(moundutin ABI)

/
T
€ =
d99717 LAM
(mauNaUYM EST)

#4177 LAM
(maundutm ACP)

S #9971 LAM

(maunauYm TOO)

#4117 AOC

#3777 LAM

(maundutm AOC)

JUN 26 wanstuneunsasenuTURntoUTaRAIaIdusenisEmaanUsemnalngly

UsenAiauUIy

23Ut 26 WutumeunsdwionuuRnveuveuadasiuINUszmaUszmelng
oonlUdsUsamaiioutu Budunnaneaouinieadufinandilddsing ABl 9nszuues
Uspinalnglutssmmiloutu ndmndufinnaseuindnisdnnesuynduseuresnisdie
Teunnufuiinveuluy dluffusnifierfuduinnszuiunisdaiondesdudsliasuiase
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auysal uwididunsdsdeiedosduanusemalveludassmaiiouthy szuvessemelne
vdstm ABI sonlureuilaldumsizunszuumsloumuiuiinvey

Tneim AIDC uslazdssinnaiifoyafidsunndrsiusenty adu regular expression fi
H3sfiunedeyaiiumnsnatusenluigusiognemn ACP (Uil 27) frasmauuudaeymaudy
14 regular expression tnilauriud1iUseLnn ABI (“-([A-ZHaD-{0-9){1}") Avgmdoyaliiae
Tneld regular expression “[A-ZHAHIA-ZHAND]” wnudmsunismauudulatenns Jaee

lonadnsaonundu VTBS

(ACP-CPA653/A5175-VHHH-VTBS)

JUT 27 uanasiiegen1 ACP

3.1.3 nsuannataya

Wdayadiliainnszuiunisludinrenisimssidoyauiuaninaluzuuuuvesiu

waunalatu TnsnenduiiertunazduainUsemalngeanlulsemetiioutinu way Wendun

a

TuanUszmetieud i unfiussmelng JauanidayalidminiinlunuasIaTmMINeIne

[

Fndusieaslann mneauiendu sziuanugs a waz Yadideanisaieleurusuiavey

€

dua3osdudlnuddymiazuansliidminiaiuauasiasmeiniasunsiu 8nvis3mng
AAKATEUUANNNTINTIABUA M UVBINTTAINY AIDC vouasesluusiazaladn iasesdudi
ldanunsadadeanusuiinveulasszuuls launsavimiunszuiunis ADC loludumneulnu

(5UN 23) Wiensuszanunuiuinssemalaluriui

INBOUND

Calisign Status coP COP Time Flight Level
QQES31 ACP TAVUN 2020-10-27 00:33:00.0 Fa50
HKC331 ADC SAV F330
EvA211 ABI BUTRA Fa4
HVNG11 AOC VTN F350
FDX8001 ABI VTN F320
QTRE9TS EST VAPV F220
EVA201 AQC BUTRA 2020-10-27 04:00:00.0 F380
PALBT38 EST VAPV 2020-10-27 04:04:00.0 F400
DRK150 ACP LUDVI 2020-10-27 04:10:00.0 F330
1607002 EST PADET 2020-10-27 04:16:00.0 F190
cyz217 AQC YAKUA 2020-10-27 04:21:00.0 F320
CAL731 ACP SAKDA 2020-10-27 04:25:00.0 F400
CAL6851 ACP SAKDA 2020-10-27 04:36:00.0 F340
CALS31 AOC BUTRA 2020-10-27 04:41:00.0 F400
CQHB465 Toc SAV 2020-10-27 05:09:00.0 F340
TVI1017 AOC VTN 2020-10-27 05:13:00.0 F380

A1627 ToC HSMED 2020-10-27 05:17:00.0 F260

UPs3 AOC BUTRA 2020-10-27 05:37:00.0 F300

CPAB53 AQC SAV 2020-10-27 05:38:00.0 F380
AXB1122 ACP TAVUN 2020-10-27 05:47:00.0 Fag0

TVJE031 ACP VTN 2020-10-2

55:00.0 F280

KLMS03. ABI LUDVI 2020-10-27 06:00:00.0 F410

PN v d' a aa P v a z:l' a i Y
EUVI 28 GU@%aLVlEJ']UUV]Nﬂ']iaQW@ﬂ’J']NiUNWSU@‘UGUENLﬂi@QUu53‘V]'§7\‘]‘U§$W]ﬂ"ﬂ']ﬂ‘ljigLVIﬂLW@u

TrunUsEmAbng Sounaa 6 T2l
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OUTBOUND

callsign Status copP COP Time Flight Level
MMABO1 AOC TOMIP 2020-10-27 01:35:00.0 F350
CPAD42 AOC EUTRA 2020-10-27 01:49:00.0 F410
JALTO8 AOC BUTRA 2020-10-27 01:56:00.0 F370
TVJ8930 AOC VTN 2020-10-27 02:00:00.0 F390
CRKT768 AOC SAV 2020-10-27 02:12:00.0 F410
SKY114 ACP LUDVI 2020-10-27 03:06:00.0 F160
MMASQ01 ACP TAMOS 2020-10-27 03:08:00.0 Fa90

AOTOB EST HSMED 2020-10-27 03:33:00.0 F250
KAL9660 AOC BUTRA 2020-10-27 04:04:00.0 F370
CALE34 AOC BUTRA 2020-10-27 04:25:00.0 F410
HKC332 AOC SAV 2020-10-27 04:49:00.0 F3%0
HVNG10 AOC VTN 2020-10-27 05:00:00.0 F350

ETHG44 EST BOKAK 2020-10-27 05:50:00.0 F410
EVA212 A8l BUTRA 2020-10-27 06:03:00.0 F370

JUN 29 uansdeyaingrduninisdwiannusuiinveuveaatesduseninalsemannuseina

Ingluussmeniiotnu dounaa 6 F2lua

Wi auguasasmseimaaiunsansuldifin sadueglstheii dudeen
Uszina Tnousnduiisaduriduazifioniuniesn uisinazadielounmnusuinvouiudiyn
oy arwgawinlvg Tasagvonirdumeunisdrelouanuiuiaseudeduneuluuuda Tae
in3esdudianelounnuiuiaveulaeszuuiFsuosudinzuanadudier widuilvadulny
mxmumﬁéqGiamm%’uﬂmauhimunﬂsﬁgumau%LLamﬂu?iLLm (U7 29) Tnsusiazifiondu
Ewhilmauguasasmaannia vie dmnsdguaszuy annsodilunsndeutuneulunis

SUd9r1? WlBEINSAUSEANUUNUASUSENALA bUsTUi

2.004014-4.201109030637-5.7DBD-

(TOC-CALB33/A2654-RCTP-VTBS) 2020-11-09 03:07:00.0
<<<<<

2.010641-3.VLVT004014-4.201109030738-5.CF71-

(LAM) 2020-11-09 03:07:00.0
>>>5>

2.010642-3.VLVT004014-4.201109030807-5.7B02-

(AOC-CALB8B33/A2654-RCTP-VTBS) 2020-11-09 03:08:00.0
>5>5>

2.004015-3.VTBB010642-4.201109030834-5.CF71-

(LAM) 2020-11-09 03:08:00.0

<<<<<

JUN 30 nthasuansag1adunaunsain1siulszinan AIDC

mﬂgﬂﬁ' 30 LAAINTEUIUNISE 912 AIDC voaii 820w CALS33 ludauveenis
Transfer Of Control (TOQ) hag Assumption Of Control (AOC) TR UFA UG AN 8RN

A o A A a dyd oA ! ! U a ¥ L3
N3EUIUNSAnIvUA (U7 28) Wendullfehilnszuiumsdwienuiuinveulaauysal g

Y
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anATANILanINANIaNITEIY1Y 819 lUN19IRansfiansd v nUseinalneluds
ANNUTENA Waza1anASTUNIYLANIDINTTAIUINAIUTEIMANTIUsEmelne Tagnrin

Y

Yvaniertulissuulseimalnedsin AOC aanlU walildsyu LAM nduunAdadainly

ee

auysal
Tun1sdarny AIDC 8199z dTaRANAIMLARTU WU SEUUILINISAsMAnlUANN format

Al (3UN 31) ssuuvesdsemalnedaneaundun LRM nauludausunandsinun lng
val o ¥ o - o v oA A A
MAgosansanTIdeLarlsEauUiuAUsEInAianTIaaeutoyala luviuil 1ied
- ¥ v ] 1 S A a = v J U a
ayavigniesazligndseenunneuiiaissduasisganidesielouauuiavey (COP)

Message Receive Time
2.002519-4.201108230129-5.E062-
(ABI-BOX693/A5562-VVTS-VAPVU/2316F360-VOBL-8/IS-9/B77L/H
-10/SDE2E3GHIJ5M1P2RWXYZ/LB1D1 -15/N0497F340 VINAS P629 VAPVU DCT
MUBUS M633 TANEK L301 DWI P762 LULDA/N0501F320 P762 PPB P761 MMV 2020-11-08 23:01:00.0
W117 XIVIL -18/PBN/A1B1C1D1L101S2 NAV/GBAS DAT/CPDLCX SUR/RSP180
DOF/201108 REG/DAALB)
<<<<<
2.002169-3.VDPP002519-4.201108230140-5.9F37-
(LRM-RMK/62/7/UNABLE TO CONVERT PRE2012 MESSAGE) 2020-11-08 23:01:00.0

>>>>>

U 31 uansdaRanainfiendaziintulunisdsrny AIDC
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N9 2 wiiilunan 1 weu dlowSsuiisunisudafioussninanuideduiitunsiiiens

'
a

Aumtayatedluszuu Radar Display wag AMHS/AFTN Gateway 91131 200 gadu wudh
Toyafindudouduintunmsduniesmsatu 100% shlfdmiinuauanasmaeinie
annsosvydwaneuuninae Radar limnge wiinfisrfuazdwnaldasunnduneunud
ssualifinn Snitmhenuiifstesdansnieyaildluussanunuiulaienild
Tuviuil

4.1 msnadeunazyUszilima

vdaniunslinuantnmstusiaduna 1 feu Tnslusswinaildauiiinisgy
Foyadruau 300 Wendu (Guag 10 Werd) Wisuilsudoyatusming 3 edifideyaluaniu
sprinsszuvesEmAlveiuszuLvesnesuma  Ae  deyafissuuiviiviifideionin
SuilemeuveiasdusEnieUstmALATuan AUV 9 T M TinuANaTRTSeA
Tdanu, YoyafiszuuivimihidwnnstuszrinsssmaletaysyuuvesnaUssma
(AMHS/AFTN Gateway) uag doyaainszuuildanemiafed wuideyadilévs 3 gaday

9NABINSIY 100%

4.1.1 nsnsagaudayaly Radar Display
§mt9e  Radar display M wihfeuANaTasneINAlinuLanstoyaing?
Wendudunnsilndeziausnaindesieleunnusulingeunds Nasuddimnsinerdeay

Fmnsiagdumdeyann text file WnensliMas grep Aumdeya callsign WidoenTs

‘AIDC_ACP_ISEP Change.tet - Notepad
File Edit

"timestamp";"callsign"; adep "ades";"source_or_dest";"error_text";"subtype";"message_text"

"2020-11-03 ©2:53:36"; "QMCDC WMSA "VTSS" VTSSETTA "AOC"; (AOC 9MCDC-WMSA-VTSS-KEY/9MCDC WMSA @036 0903 VTSS
"2020-11-03 ©5:09:54"; "QMCDC "VTSS"; "VTSB" VTSBETTA" "AOC" _, " (AOC-9MCDC-VTSS-VTSB-KEY/9MCDC VTSS @308 0903 VTSB
"2020-11-03 22:28:24";"AAR?-’lZ",'VTBS",' RKSI"," "EST";"(EST-AAR742/A@714-VTBS-UPKUP/2243F160-RKSI)"
"2019-09-83 23:07:27";"AAR742";"VTBS"; "RKSI";" ;" (AOC-AAR742/A0714-VTBS-RKSI)"

"2019-09-03 22:28:24";"AAR742";"VTBS"; "RKSI";" ;" (EST-AAR742/AB714-VTBS-UPKUP/2243F160-RKSI)"
"2019-09-03 23:03:40";"AAR742";"VTBS"; "RKSI";" ";"(ACP-AAR742/AB714-VTBS-RKSI)"

"2019-09-03 22:03:42";"AAR742";"VTBS"; "RKSI";" ";"(ABI-AAR742/AB714 -VTBS-UPKUP/2224F160 -RKSI-8/IS
"2019-09-03 12:59:20";"AAR747";"RKSI";"VTSP";" ";"(EST-AAR747/A4150-RKSI-BUTRA/1308F400-VTSP)"
"2019-09-03 14:35:36"; "AAR747" ;"RKSI™; "VTSP ;" Ey "(AOC- AAR747 RKSI VTSP-KEY/AAR747 RKSI @805 0903 \

U7l 32 ﬂumsuauamﬂ text ﬂle Im $UU Radar Display

Y
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4.1.2 n3nsagaudayaly AMHS/AFTN Gateway

Word | GIAD89

IN AFTN

I T e e T S W
link 15T2092 VTBETOPS 032308 WIIIZPZX {ARR-GIADSS3-EHAM-WIII2204) 2020-11-02
link IST7793 FF VTBETOPS 032017 VYYFZQZD {ABI-GIADES/A0147-EHAM-TAVUN/2022F370-WIII-8/IS-3/B77W/H 2020-11-0
link IST7787 FF VTBEBTOPS 032014 VYYFZQZD {EST-GIADES/AD147-EHAM-TAVUMN/2021F370-WIII} 2020-11-0Z
M IST7786 FF VTBBTOPS 032014 VYYFZQZD {ABI—GD\DBB{ADl‘I?—EHAM-TA\!UNf2022F3?CI—W']]1—SIIS-9IB77W.I’H 2020-11-02
link IST7776 FF VTBBTOPS 032011 VYYFZQZD {EST-GIADES/AD147-EHAM-TAVUN/202 2F370-WIII) 2020-11-0Z
M IST7761 FF VTBBTOPS 032001 VYYFZQZD {ABI—GD\DBBfADl‘I?—EHAM-TA\!UNf202lF3?CI—W'l]1—SfIS-9fB77W.fH 2020-11-02
link IST3%70 FF VTBBTOPS 030737 WIIIGIAW (FPL-GIAQOES-IS 2020-11-0Z
OUT AFTN

(1| x| soomessee | mimg e | omicmwron | memrea | _owean

link SIT2348 FF WMKKZGZA 032038 VTEBTOPS {EST-GIADE85/A0147-EHAM-DUBAX/ 21 01F370-WIII) 2020-11-03 2

U7 33 Aumdeyalu AMHS/AFTN Gateway

nsfumdeyalu AMHS/AFTN Gateway Tnsmsdumdeya callsien fidesnnsly

30

AFTN Text walianu1500u1Iueen13 acknowledge I siosidaya ATSU Heaswnuazaisiu

YonsaeuINegludIu Header vasUalUAuMsD

INPUT AFTN MESSAGE

OIST7793 032017

FF VIBBTOPS

032017 VYYFZQZD 2.000067-4.201103201731-5.3708-
C(ABI-GIAD89/A0147-EHAM-TAVUN/2022F370-WIII-8/1S-9/B77TW/H

U7 34 Joya Header v83913n150u

7BIN13MTI9A8UNNT acknowledge VoW 1IlugUN 34 Aumlalagin ATSU &d

9773 (VYYF) hag a1eun15@913 (000067) dnmeny

Word [VYYFO000B7

Select
INAFTN
T T T e T
OUT AFIN
[ e aooresse  riog e | osacavaron ae o =
link SIT2342 FF VYYFZQZD 032017 VTEETOPS {LRM-RMK/&62/7/SPACE IS MISSING OR FIELD SYNTAX ERROR) 2020-1

5UT 35 Auvn9 17l acknowledge ¥17v8LaY VYYFO00067
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4.1.3 n13nsasaudayaluauidei

Message Tracking

Message
2.000063-4.201103200115-5.FAEE-
(ABI-GIA089/A0147-EHAM-TAVUN/2021F370-WIII-8/1S-9/B77W/H
-10/SDE1E2E3FGHIJ4J5M1RWXY/LB1D1 -15/N0487F370 TAVUN L759 PUT R325
VJB G579 LAPOL/M083F370 G579 SJ B470 ANITO/N0485F370 B470 BUNIK
-18/PBN/A1B1D101C1S1S2L1 NAV/AUSEP DOF/201103 REG/PKGII EET/EDVV0013
EDUU0030 EPWWO0044 UMMV0121 UUWV0157 URRV0254 UATTO0355 UTAK0423
UTAA0448 UTAV0512 OAKX0533 OPLR0608 VIDF0639 VECF0729 VYYF0933
VOMF0936 VYYF0958 VTBB1019 WMFC1057 WSJC1145 WIIF1158 SEL/CFEG
CODE/8A0536 RVR/200 OPR/GIA PER/D RALT/EHAM UUEE UTAA VOMM WIMM
Wil RMK/TCAS EQUIPPED E/1527 P/TBN R/UVE S/M J/ILF D/8 502 YELLOW
A/BLUE GREY G/ GANJAR RUSDIWAN)
<<<<<
2.001611-3.VYYF000063-4.201103200127-5.259C-

(LRM-RMK/62/7/SPACE IS MISSING OR FIELD SYNTAX ERROR)

>3>>>

Receive Time

2020-11-03 20:01:00.0

2020-11-03 20:01:00.0

SUN 36 TUNDUNITAIUINTVUUTLON AIDC Ya8ngITuUNEan

Y

31

msfumdeyaiefuiiededduguil 32-36 asuinanisnsdeulzmilouiiu

4 3 38 waglsnmsiilannauideanunsansivaeulaviuiivagliiivteranainiinainuywd
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5.1 #3UNanI5IvY
M nnstuiifefunsdwonuiuinveuresaissiuszninassmaianiy
11v11 word tokenize laansld regular expression LLé"sﬁflmaé’wéﬁlé’lﬂmnaaummgﬂéfaa
yosmsdsenuuinveuveeissiussinssema Weudadioulst ATC wagmieaui
Aendedlédunau szuuflausluaidded dennugniesuazuaiug ieedunsudadion
Tinsuindienduludifnisdsinliasuanszuaunts uae aseaoutunounisasimy
dymfinszurumslm Weliifauassuulfifudeyalunsssanunuiussninasemald

578597

5.2 Jymuazdasrindinuainniside

5.2.1 anududeurastoyaturrinistudanuvainvaie winmwumd oulvly
aseuAquazihlsilssudeyaliinsuiu vinlideyafimunannindou

5.2.2 WosnUSinaiisuamnn sliaunsadeussiusyuuiisudsinsswing

Usemalaensald 119991l intnfiva NUeIseUUADNIAIUITEMINUTEIN AL N Y

[
[ = o

FazdawmanoUssavanmnsieu vuldeddvindu script iiefdeyaunangiudeyaves
SEUUAIMTUNITA9U 152U SENANILTIUN AT A uakazUseulanafi audnu A uly

Futeyaiignuenesni

5.3 UalduBLULY

TuswnAnaINsaLinANEnsavesszuLlalnensideurafiusyuunnsdewnns
Juiiodsdluduneuiilinsudulwszuu Radar Display Ussananariionnunsudiuaes
nsEUIUNTg wenantuaunsathluiaueliansssmeald o iiefavldifundseuas

v = Y =~ % .«.:4' )
GUEJLIUaL@EJ'Jﬂu LW@Q?WNL%WIQV}@iQﬂU
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