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Abstract

This study describes to design the interface between VDL (VHF Digital Link) Mode 2 system
and AOA (ACARS Over AVLC) network. KARI-Wrapper using aircraft and ground station design
requirements should be designed to the system configuration of the in-out interface of the
components and analyzed with the ARINC 618, 620, 622 documentations. According to the
system interface test, we are verified the satisfactions of uplink and downlink VDL Mode 2
requirements.
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(ARINC 618)

en || et Free scs
0K | Mode | Adr | Te | Laber | U | sx | T2 | sutme | gcs | S5

Prefix D AN | CenterAddress | Length Suffix
(1byte) | (2bytes) | (Tbytes) | (Tbytes) | (4bytes) (Ibytes)

KARI-Wrapper: Data

(n bytes)

Application Data:
(ARINC 622)

g 2 AVLC and AOA Frame Format
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12 3 CPDLC Data Stack Block Diagram

DSP-GS primitive I

2.1.1 AOA HA|X| =l

B o A= AOA WIAIA] ZHld dis|iA 7]&
sty AOA= multi block ACARS messages

Qs wR 2 blockS A|Ld EE blocke
ETB &x2 xgsict gz wA2 blockS

ETX #2 X3tk AOA AL uplinke}
downlink® JFEFoix® <7t g2 =

7AAh zhzbel| ek ptERE <a1d 4>3 <1¥

5> Yebd T

Aircraft

Name SOH Registration Label | DBI | STX MSN Flight ID

Number
Size 1 1 7

Example

BEEE]

2 1 1 4 8
N123XX 5Z 2 <STX> | MO1A XX0000

<SOH> 2

Application Text

0-210

Suffix

BCS Suffix

1 1
<ETX> <DEL>

a2 4 AOA Downlink Message Format

O SOH(Start Of Header)
ACARS H|A| A9 AJ2He LB,

O Mode character field
718 gez 22 dAdd. e 7R
@ ALgE R gk

O AN(Aircraft Registration Number)

#3719 af FrE FIAN PR
BEREE !

O Tech Ack
28 AAAd F SEACK)S fF
EA o],
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Aircraft

NAME SOH Mode Registration | TAK | Label uBl STX

or Flight ID
Size 1 1 7 1 7] 1 T
N123XX | <NA 10 A [ <sT>>

Example | <SOH> 2

Application Text

0-220

Suffix BCS

BCS Suffix

1 2 1
<ETX> <DEL>

1% 5 AOA Uplink Message Format

OLabel
WA 2o FFell A UEde o)t
gl o] FHE ARINC 622 #A4o 7 <)5 o]
ATt

OUBI/DBI
Uplink/Downlink Block Identifier2 3l
HAA 7} FF7ERE AGoRe] A

o

A AQl A$olE UBIE A=, A4
FE #3729 AFHAARD A5
DBIZ HA "t
OSTX(Start of Text)
dolE el A%e vepdn
OFree Text field
HolHE E3ste ZE=th Free
text 2=+ VDL mode 2 parameter N19]
2008E T & uw] text field”} 220Ht AZA
F glon, ojuf DSPe} FFHAAH=
downlink blockS supersized Z 27} §ith.
Z AOAdA AFO=Z supersize * |3}
16504 bits ©]AFe] Ho]¥ HEo] 7bs sttt
712 ®WAIA] blocke T3 Zo] 2032 text
characters 7}A] 3% 7}%53}ch
* 2032 = 16504 bits / 8 - 18 header
characters - 2 IPI - 11 octects AVLC
header
O MSN (Message Sequence Number)

ERER)

44 - SH=HBE7T

AR Al EA
WAAY A%
Hp oA Ay
sg Waolt

O FHlight ID
g7 788 ID

O Suffix
text field ¢ vepdch =
829 €2 Yeharh

O BCS(Block Check Sequence)
829 £42 FA5/ A% RS ¢S
s,

O BCS Suffix
BCSe £& uYeldth

WE e depdn
F AAR =3es)
£ dEse 487

b

]_
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o
E =

dl ol &

2.2 AOA Downlink Process

& ol Xe AOAY FF 7oA Ao 2]
deolH F4l dato] tisjx dHde <a2d 6>
2 AOA downlink processZ &3 7|2 HH A/
=9 2 downlink block A%l thajA et

&]7]4 Downlink Block-& &3 7]o|A =)=
029 oy ols< YE= ACA HEHA
oA ARg-3stE fofo]H, Uplink Block2 #|/dll
A ggog AGHE HolHE A3

AOA Downlink Block Process= & 7]l A
A= o2 HolEHE MEste AP QAR vy
3} o] @A 13H 9A137A Y dAE #3214
o2 AAAM Agdd ol | thet #Zol
ZreFs] 1&g
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Aircraft VDL Ground Station DSP Ground Host

o——3]  Message Block

) Append Pl and

Extended IPI
3)  Format AVLC INFO
Frame

e
ot
WAL I
e IO RS,
 grock BAT,
S B N 7YY AUATA
,\c‘;:;‘edgme" BB Msssag,
s \_.

(8] AppendIPland
Extended IPI

) Vi
1§ Format AVLC INFO

el Foryjard ACARS Message
Block Acknowledgment

a2 6 AOA Downlink Process

O Step 1: &&7]E VDL Mode 2Z ©]&3}4]
ground station®Z H@¥ ACARS message
block& ACARS application©. Z 58 =413k},

O Step 2: §41g dlo]E|Ql ACARS Message
blocke] IPI ¢} Extended IPIE F7}sld
°] blocke] AOA WIAIA Y-S EAIS IPT &
Extended IPI =+ Z+2} '1111 1111 o2
A0l ACA HZAS YepA ok whof
ACARS " A A9 IPI$} EIPI =7} 715 A
% A FAEHE, S5 AOA FFlo] ofd
WA RS FA8E AOA WEYZY o
old Ao 7 AGsle] 7]E9] ACARS HES
AF o] &3t HolEHE AE3tA Hrh

O Step 3: AVLC INFO frames AA3sh=
wAloltt. IPI ¢ Extended IPIZ X3}
AOA  #Zle] AVLC INFO frame2
Information (INFO) field o 43l AVLC
Info frames A4t TAl ol

O Step 4 #3715 AVLC INFO frame
(contains ACARS Message block)S VDL
mode 2 ground station®Z HF3ti VAT
timers A& Azl ¥ ©& AVLC INFO
frames ZF3t7] Aol DSPRZFEE o] Hd
M INFO z# el gk ACK 419
=&381715 718t o714 AVLC frame 2
a7 o534 2o
* 251 octets = 238octets ACARS block + 2
octets IPI field + 11 octets ACARS header
field

O Step 5: VDL Ground Statione &37|Z
#H 418 downlink AVLC INFO frameo]
st §92=2 AVLC ACK frame (AVLC RR
Frame)S #37|2 &gk 283 AVLC
Frame processing algorithme 7} AVLC
INFO frameol] gt ACKE 2343tA ®rh
ojgf AVLC + T2 timerE A& (default:
500ms, ARINC 631)6}74] #Hol. AVLC frame
processing & AVLC ACK7} #$%7] #d
AAAA framed]  AFo]  Thsdth d,
sk 7t A 3 7l AOA  packet
transaction?t 2] 7}53ch

O Step 6: VDL Ground Station ACARS
Message Blocke DSPE %8t} Grouns
station® AVLC INFO frameS ZA}sa,
AH F=of P ¢ extended IPI7F 2+2} 1111
T2 2450 QA FoAgth wop 43
go] glow DSPE zgati X
B5ole 71¥9 ACARS HAIAZ Az gt

O

O Step 7: DSP= VDL Ground Station® 2
ACARS block 41 2Ql #AAE A
4413k ACARS Message Blockel tf
Bt

LS
olo
{t
tlo

O Step 8 DSP= Type-B ATA/IATA
messageS Ground Host system©O. 2 743t
. 7|4 TypeB & #3717t F2ledA
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59372 HMew H2s

store and forward WloZ UWAIAE
gt WAoltt. Type-B &4l
2 9FF4A (Multi address) Blg Al
o] &3] end-to-end WA A H Qb
B 7hssith o] FAAAHS ATA/IATA
FEot FAlo 3274714 9
Aol 7}5 3ttt

7 character 4
547 F48 Lo

O Step 9: VDL Ground Station< DSPZ F-E
G218 ACARS message®] IPI ¢} extended
IP19] ZZF 1111 111172 233
ACARS HA|#] B ohRRd| F7}131)

o
e

O Step 10: VDL Ground Statione AVLC
INFO frames A4, AOA packetS AVLC
info framed] F7}3c}

O Step 11: VDL Ground Station AVLC
INFO framed #3712 ALdc oy
ACARS Message Block ACK Z3A]71t}.

O Step 122 &¥F7]= AVLC ACK Frames
VDL Ground Station® 2 43}, o]Ad
A8 AVLC INFO framed] W3t &<l 3¢
< gtk

O Step 13: &3F7]= ACARS Message Block
ACKE X 9= 3= dAlolth. &3 7]+ VDL
Ground Station® Z%E AVLC INFO frame
< F218H ACARS Message Blocks >3
St=A] AAVsle, wkeF IPI 9} extended IPI 7}
Ztzb 1111 11117 2 ARl glew
ACARS Block ACKE X9= g} ghef [P
St EIPIZF Aol A @od Hzls #H7]
Eia= s

2.2 AOA Uplink Process

ARZo2RY FF7IZ HoHE HEd)

AOA Uplink Processoll tj3A 7|3t <18

7>

46 -

& olel sFateE wlolE A &AMzl

ErgseraTd

Aircraft VDL Ground Station DSP Ground Host

TANATA
TypeBA M

}%/

(3) Append IPl and Extended
1Pl

4)  Format AVLC INFO
Frame

e
Qe

A\l&]if;w,mas*-f‘

conte®® 5

)
«—(7)———4 Forward ACARS Message
Block

Receive ACARS Message
— (e —1 St
Acknowledgment
() Avpend P1 and Extended
Pl
(

0)
~Format AVLC INFO Fram

(138 ACARs
12 ARS
e (12 Mk e 92 Block
gl ’*\-&M__b
»’N‘—E\F et
& Fem®

e

a2l 7. AOA Uplink Process

AOA Uplink Processv= A|/GFAlIE|ol|A 837

2 HolHs dA&ste A2 dAZ @A 17
SABAA Y] dAS A A dE2
ojel WM 71&dt,

O Step 1: External Ground Host System-
Type-B ATA/IATA messageS DSPE %43tk

O Step 2: DSP= ACARS Message BlockS
VDL Ground Station® 2 %%t}

O Step 3: VDL Ground Station< ACARSZ
= ok IPI 9} extended IPIE F7}ata, z+2)
1111 111172 A A 3oh,

O Step 4: VDL Ground Station F7}4 IPI
9} EIPIE ©]&3le] AVLC INFO frame
e kiasy

O Step 50 VDL Ground Station2 A§/d%
AVLC INFO frames &3 7|2 43}
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O Step 6: ¥¥7]= AVLC ACK Frames
FAI3t1 AVLC ACKE ¥ &3+ AVLC RR
ZYd<E VDL Ground Station®. & A3t}

O Step 7: &3 7= ACARS Message Block<
371’42l ACARS applicationEA Y=
Eidsg

O Step 8 337]= ACARS application®. 2
B ACARS Block ACKZ 413t}

O Step 9: #418 ACARS Block ACK =&Y
o IPI ¢ extended IPIZS F7}, Z+2zF “1111
11117 2 243}

O Step 10: F¥F7= AAH IPI9} EIPIE
o] 83} AVLC INFO frameS AJA3it}
ot} ACARS Block ACKE AVLC INFO
frame?] INFO Z=o A]= )

O Step 11: 7= step 10914 A€
AVLC INFO frameo| AVLC Block ACKE
X3t A]AA AVLC INFO frameg VDL
Mode 2 Ground Station®.Z <3t}

O Step 12: VDL Ground Station AVLC
ACK frames &3 7|2 H$3t2 downlink

AVLC INFO framed] th3l 58S 3Sho}

O Step 13: VDL Ground Station> ACARS
Block ACKE DSPZ z4-&Hc}

3. KARI Wrapper 2l E Ho0o|A AMHA

KARI Wrappere &5 ADSAFS] AOA =&

A%4/337 gqA EZZ Y] TS
At QlEHEol~ gFARRk oS AAE
ZzREZo|Y. B ZREZS AA/FdT7] ©A)
w&zR O A" dHolHE AOA2220
RE dolg Aoz ®g Addes 7S

iy, AOA2220 BES F7|4 02 7HAste
AOA2220 EE=FHO 4 HelHE A,
B Z2EZqA g wiAA ZHY FA
A delHE st A/ AT B &
ZZaYq] TCP/IP FA& %39 ALst
e &9 gtk

KARI Wrapper= 37 AOA2220 EE& 74l
2 AgsE AOA_Monitor() 713 A4/ 3%

7] 834 fxEadae] golg E41S AY
&+ SOCKET Monitor() 71522 Utk
AOA2220 R EL ADSALY] AOA EEZ 827

2
o} 2= AR Abole] HolE F4l AF 7]
S AFEH AMulzas 2] R
&

WS 93 AOA2220G REE A#3 "t

KARI Wrapper®] 982 2%4/3837] ©A
SEZZ W AOA ZEZHY QlEH A 7)E
S Fdste A2 A/ T3V =
adoA Z+Z "HolHE A4, TCP/IP A4S
53l KARI WrapperZ #4$3lW, KARI
Wrapper= SOCKET_Monitor() 7]&< ©]-83¢]
TCP/IP &4l& ZAIstt7 HolEHE FAH
A £33 HolHE AOA220 REC g3
doly ez " F do]HE T A0A2220
TE MR22 A3t w3 AOA2220 REE
HE F218kE HolHE B T2 EZA Fo
AR ZH I Eele] A AP A/
g7 @A LL£TZ A TCP/IP BAS

2 XTIZEZY wE 3] EZZaY

O

ot &
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41 Aircraft 1 ~ 3

| cPDLC | | AFN |

-
L TCP/IP Je—

4| Ground Station |

ADA2220

WModule

v i ¥ L ]
| CPDLC || CPDLC I | CPDLC I | AFN || ADS-C |

21 8. KARI Wrapper2t AOA Hlo|E| 2l 30|

st A e

g7 gA A=" (CMU) 2ol AlZE
AOCA Has 7237 AT A8 &S 3
dtth. AOA2220A_CREATEE %3] AOA #HA
AAE AN=gth Ads A="3} ACA Fa7t
%™ KARI Wrapperoll A &37] &2z
FEO TCP/IP dZ& t7|gth. &3 7]
=273 0] KARI WrapperZ &S ¢35
WOy FE A=Y FAlo] FGHoR
Foldt. &F7] "A%H S KARI Wrapper

TErEaYogRE A=
CPDLC, AFN, ADS-C ®°|E]E KARI Wrapper
Aejgo] X wAjAl o] wiel WSt o]
HolHE AOA2220A REEZ AYde 7|5S
F33T AOA2220A 2ES &7 &4 VDR
AHE FAA Ao dHolEE Mgttt 1
gl AGeRRYH FAlHe dHolHe A
VDR AHIE FA FAHL FAdelHe
AOA2220A EEE HFHEth KARI Wrapperd]

Ho o¥ r2
op o it
[kl fu

48 - 51=3BE70T

ANE A7H o2 AOA2220A REO| FAlH o]
7 EAFEA AARete] FAlH ol H7E EA)8HA
&g dlolEl2 KARI Wrapper QE#H o] A
A 29l 71Ed wAA EH weh HAA
AdS AAst o] WAA ZH AL | Fsh=

27 $fZEadoz AL

o |

32 X &= A2H

A 2=Ele] Zgo] AZAEE AOA HAE AA
b7 fgk A FAE FEdith AOA2220G
_CREATEE %3] AOA ¥3AE 43 F KARI
Wrapperd| = &z Za3 o 25E 9 TCP/IP
AAL 7)gth A ATCHE &z 230
KARI WrapperZ #H&S a3 owf F-H
AlzEol Falo] HgHo g o]Fo]
Atk A% ATCAIEIS] KARI Wrappere A4
ATCAH eIz IY o T HE EIRES R
CPDLC, AFN, ADS-C H|o|E]E KARI Wrapper
Ae o] HAA] EHol V|eH LE&Z2 Y
A o] WA A xHel wet do]EE W/
AAEI o] HlolHE AOA2220G EEE A
e 715 3T AOA2220G EES A4
ATCAIE AHlE B3lA FF7I2 HolHE
AEet 23 FF7|2REH FAIEE HolH
v A ATCHEHE BlA FAHz $41
HolH= AOA2220G REZ gdth KARI
Wrapperol A= A7]14 02 AOA2220G EE°l
FAHelE7F EAleA HALete] 4lH o E 7}
EAEtE T HolEE wAA x| uhe}
HAA ZH S AAgsta o] HWAA ZH s
sFste A ATCAHE Lg&zzaygioz AP

I,

-3 7]

3.3 KARI Wrapper A A

KARI Wrappere A4/337] g4 $4&Z=2
a3} AOA EEZH TCP/IP 541 317 93
ZIZEFE 4749 FEZZ YA AAH=
HolEE AOA REZ W AFdde 7152
F3sth E£3 AOA REZHE FAHE Ho
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E|2 CPDLC, AFN, ADS-C AH]2 ®A]A] ZH
of oA WIS AF/FF7] BA LI
aRo g Agse 75S FH3h

4., KARI Wrapper + 8

KARI Wrapperd] F&2 7|20z FAx
oz 44Hdd. B wusdE 1%
7] &4l ACA EE JHlE ZAsHe dHolH

= FEAd dg cA=S
Loz adosm —‘%1 dolHE $4A5=

a7 A S ec
O M 2L > of

o) a8 9> 3 <1%1 10>l
o}

41 37| KARI Wrapper &4 ®a| g
T=ME

1) AOA_monitor_AIR() <~

—

4371 &A KARI Wrapper®] AOA EE
A 71sE FdtE IR, F71HSZ AOA

gl FAHCIEIL EAsh=A S 3T

(2) SOCKET_MONITOR_AIR()
g7 gqA LTz aWoZRE  KARI
WrapperZ 9] Ho|H 4l AHE HAlstE 7%
o 238},
SOCKET MONITOR_AIR() Sl SEXE
ogRE 2 &
preflxﬂ- IDE 74/\}°}7 °]°ﬂ 3l
= 30}0:1 FAld ol H & Zd%é}% e s
@), @, 6 6 @) @1 Z7e
A E EH?SHH UEbdA T

g7l HA ST IaHO I RE
AFN T-233 "AAE
socket®. Z HH

=
& F sgsts ACA BE

of HoleE dgste 7]

AOA_monitor_AIR()
No
ADS_AOA2220A_GetEvent(adsa, &evta) Retun FALSE

off
tlo
o

2y

o

l } | J }

case case case case case
ADS_AOA2220A_C ADS_AOA2220A_ ADS_AOA2220A_ ADS_AOA2220A_ ADS_AOA2220A_
PDLC_CONN_IND CPDLC_DATA_IND| CPDLC_DISC_IND ADSC_UPLK_IND AFN_UPLK_IND

| j \
l

‘ CHECK_CPDLG UP() ‘ CHECK ADSC_UP() ‘ ‘ CHECK AFN_UP() ‘

CHECK_CPDLC_DISC_
IND()

uild_karindr(Prefix_ID, AN, ctr_addr, length, data]

Yes

No

CAFN_Karihdr(Prefix_ID, AN, ctr_addr, Titio:
icao_id, time, length, data)

Air VME

B8 ACA 25 ZUHZ g

ag 9 &37]

4) ADSC_DOWNLINK() &<

27 BA £8P0 FHE  FAI
ADSC t2#Ha HARAE Hste F =2
socket®. ZHE] HoJEHE ¢]ojA HoJHE WHE
3 & FPEe AOA BE ZuEHE 33
sto] HOoHE Agdte 715S £33

(5) ADSC_DISC_REQ() ¥4

g7 BA SeZZaPoTRE ST

ADSC Disconnect Request 8% HAIAE Az

Sl F F4E socketOZHE HOHE $]ojA
2] OlEié Wee 3 g 3Fels AOA EE ]
E|HE 3Z35l9 HoJHE Adse 75s 3

e
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K/I\R|

——
AT 1= HBH AR

(6) CPDLC_DOWNLINK() &<

g7 @A FEZIIYPOIRE  FAG
CPDLC ©&@a WAAE Aste F d5=
socket®. ZHE THolHE ¢lojA] HolEHE W
& F 3Fsts AOA & ZHV|EEE 333
o HelHE dLste 7ss TR

(7) CPDLC_DISC_REQ() &<

g7 @A LETZIaYPoRREH FAE
CPDLC Disconnect Request &% HAIAE A2

St F SR socketO ZH-E HO|HE ¢ o]A
HolHE ¥Es ¥ sidsts AOA E5 xgn|
HEE 3&3t tolHE AYste 7IsS 3

3.

(8) Get_ N1 &<

27 B LT aW0ZRE F208 N1
getue 95 2F WARAES AYse B
2 337 @4 VRDAA T1 debvy e
g5ste] oA FF7] "@Al +E&zRagoen

i

Adshe 7152 $asHe Foolh

4.2 X| &= KARI Wrapper &4 Xz2| &
T'_'A'I_l_
(1) AOA_monitor_GS()
A%¢= &4 KARI Wrapper?] AOA & 7F
Al 1S Fdse F4E, FU1HoR AOA =
5o Al ol 7t EA5=A AALS F-3slc)

(2) SOCKET_monitor_GS5()

A= g g&ZEaWoFRE TCP/IP
541E& B39 KARI Wrapper2<] HoE 4l
BEHE e 7es e Fgolth

50 - #2857

5. KARI Wrapper 2lE{H o] A AlE
AOA RES VME REEd B9y, =3
+&A P& %%iil%‘ﬂ} KARI wrapper code
= FEAeA MEt ZEs 5 dAFH
w}ehxA VME iEE"JlOM] AOA EE& golB
H2] JelZ Fdst AEA AL, AH

slolz AYE FYshe ATl BRI

GetEvent_result
= ADS_AOA2220G_GetEvent( adsg, &evtg );

r———”"l"*f———r No
[ if( GetEvent_result == TRUE ) }—u\

Yes

return FALSE /\

[ switch( evig.type ) ]
—

AOA2220G_CPDLC_CONN_CNF
AOA2220G_CPDLC_DATA_IND

AOA2220G_CPDLC_DISC_IND
AOA2220G_ADSC_DNLK_IND

—
AAOA2220G_ADSC_DISC_IND

I;CHECKJXDSC’DNLK’IND( ))
J
+ 1

—
((CHECK_ADSC_DISC_IND( ) | ‘ AOAzzzoG,AFN,nNLK;ND‘
\ J

/ N\
(- ek cpoLC DN() &

(creck_croLc_pisc_np())

—

- \

(' CHECK_AFN_DNLK_INDY( ) |

build_karindr(Prefix_ID, AN, ctr_addr, N\
length, data)

buid_AFN_karihdr(Prefix_ID, AN,
ctr_addr, ft_id, icao_id, time, length, data)

( retun TRUE; )
\ J

a7 10. AOA Module Monitoring Function
Flowchart (Ground Station)

groldelg] B Fr] R
T4, VME A&ZE9 o9} KARI wrapper
EEAME duadd Fold d4E sE5He

ZH, AOA EE& 3F8to] AHEsHA H

£ A5% 98 VDL M2 8% 83 #ds
H2E AU s vy EHlsdth #HF4
2 VME &XZE9Jol= KARI wrapper codes
23 AB ] FHojok shARL,
253 KARI Wrapper, VME

AOA EE2



VDL(VHF Digital Link) Mode 2 AOA(ACARS Over AVLC) QIE{H|0]A £

o] FAEF ANPer EZEaAe A
AT Fow 3A gonzg, & ZITIYPS
A 4 e TCP/IP 54 7158 33
HeE Z2ads Aoz AW, Tz
WHOR ARS ST HEE ]
A A/FET7] ' LEZEIHY T)e
S glste Aoz dolH wWAA Zyd &4
A 7ss AR A% Tlsd FHES T3
Atk

KARI Wrapper $IE# o]~ A @S F@37]
A A=" FA, AR, dde obgst o
HoFa gt

5.1 KARI Wrapper SIE{H[O|A AlY A|AE 2N

KARI Wrapper HZEE 9§ A28 742
o} 2t} KARI Wrapper 74%F < A=
KARI Wrapper 238 &Q13l7] 93t Z+2h
A%/337 gA S&Z2 Y il A H
o2 FHZ HZE TS o|&3 |
2B 223 37 #4 wezzays
A FA SE&ZEae] AAAH T
AR A4 Rl 7 HAA A1 7
gttt S F2 WAAE A F
A HAAE 7R 2 Sl &3 et
A HAIAZE B8t A deEeA g9l
7otk o5 g Al2d 4L g3 2o

©

)

o oy Ok off
fr = Koo

5-2 37| KARI Wrapper Al g H=xt
(7h) AFN Logon Process test

- AFN_DnlkReq()
AFN_logon_data® A7 o2 M
- Event:afn_uplk_ind
Ao ZHE  AFN_logon resp 4l 2
sl g,

(o

o},

KARI Wrapper KARI Wrapper
AIR Tester GS Tester
TCP port: 2401 TCP port: 2400
ACMU DSP
KARI-Wrapper KARI-Wrapper
Alrcraft System Ground System
Air ADA Ground ADA
Air YME Ground VME

TCP port: 2300 /:I'CP port: 2300‘\‘
* GS #1 GS#2
| GroundDLs |||| GroundDLS |
\RS-422 (PIPE)I S 2

‘ MAC (VMAC)

33 11. KARI Wrapper Al EAIAH- M
(‘/}) ADSC Connection Processtest

- ADSC_DnlkReq()
ADSC_Dnlk_reqg A4=0 =2 HE3hr).

- Event:adsc_uplk_ind
A= o 25 E ADSC Conn_Resp 441 2
gt

- ADSC_DnlkReq()
ADSC Conn_Respd % & dlo|E7} A=
o2 ALH7] AF Ao R 22 ¢ W7
3o,

- ADSC_DnlkReq()
ADSC Datag Ad=o2 AF

ot

.
(E}) CPDLC Connection Processtest

- Event:cpdle_conn_ind|()

A2 0 23 CPDLC_Conn_Req F4
gl gy,

- CPDLC_ConnRsp()
CPDLC_Conn_RespE A= 2
CPDLC_Conn_Resp I A] A7} =4
371 93 AZEez)Ee g7

- CPDLC_DataReq()
CPDLC_Data_ReqE A/J=o2 &3t

o},

=t}
a =

2 op
o)

Ho

(8h ADSC Disconnection Process test
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APV IE HMBH Hes

- ADSC_DiscReq()
ADSC_Disconn_Reqs A/d=ro2 &3t}

(U}) CPDLC Disconnection Process test

- CPDLC_DiscReq()
CPDLC _Disconn_ReqE Ad=ro2 743t}

5-3 x| A= KARI Wrapper Alg &t

(7h AFN Logon Process test

- Event:afn_dnlk_ind
327|258 AFN_Logon_Req 4!

- AFN_UplkReq()
AFN_Logon_RespE&

7]

F71=2

)
oy
ot

ot
(4h) ADSC Connection Process test

- ADSC_UplkReq()
ADSC_Conn_ReqE #3712 A%

- Event_t:adsc_dnlk_ind
37125 E ADSC_Conn_RespE
shol g},

- Event_t:adsc_dnlk_ind
7125 H ADSC data & FA4I

%
+

v

J

ro
rok
a

et

(E]—) CPDLC Connection Process test

- CPDLC_ConnReq()
CPDLC_Conn_Reqe #3¥7|2 AF3gch
- Event::cpdlc_conn_cnf
3F 7|2 HE CPDLC_Conn_Conf_datag
Fa % G,
- Event:cpdlc_data_ind
27125 E CPDLC Data & 541 2 3elgt).

(2h) ADSC Disconnection Process test

- Event::adsc_disc_ind

52 - S1RE IR0

4371258  ADSC Disconn_ReqE
% e,

(U}) CPDLC Disconnection Process test

- Event:cpdlc_disc_ind
}%7]12%¥ CPDLC Disconn_ReqE

o ook

9 sholg,

5.4 KARI Wrapper QIE{Ho0|A A[YZAn}

Ground ATC

Air ATC Application Air CMU Ground DSP Anplicati
pplication

. |

2sec

N /\isF\*“/
@ e
AFN_DnikReq() AFN Log On -
| Event t:afn_dnik e
. e |
LA OES AFN_UpikRea)
le————nd |  AFNLOg B8
Event:afn ,up\k,\nd
S
o PRI ADSC_UplkReal) ®
<Eyontadse uplk.ind
| Aabsc— ADs-C L,
A0 -0g On R
Sleep ( C__DnlkReq() \wl\

EvenLL:adsc‘dnik,ind

ADSC_DnikReq) %‘a%q'

| Event_t-ages T

vent_t:adsc_dnlk_ing|

Conn Red
A/+CPDLC cPD\_C,ConnRer
Even\::cpﬂ\c,connjnd

i
( CPDLC_ConnRepy [—ERLC Conn Rsp

—

Sleep
2
oo Event_t:cpdic conn_ond

CPDLC
CPDLC Datarcony Data Req

—
ADSC_Discreq() B
Event tadsc_gisg i)
® — CPDI
CPDLC DisoReq() R
—— CPD
CPDLC Datareq) -~

a2l 12. KARI Wrapper2t ACA Z2& 7t

HAE HAL

ey}
| Event_t: cpdlc_data_ing|

Event_t::cpdic disc_ind|

Event t:cpdic g

_t:cpdic_data_ing

Confirm AOA
Link

=y
AR =3

KARI Wrapper ¢ AOA 7t

HAE AAEE <agl2>oA R
Fioglw, olel we Il A4S
HAE ZA7E 7tz <a¥ 13>9

g7l A4

>



VDL(VHF Digital Link) Mode 2 AOA(ACARS Over AVLC) QIE{H[O|A 241

3} ol so] s A7)

20 BIE HYQ ENY =S
[root@localhost cpdlc_test]h s-air

pir: TCP Connection successful.

0. et M process.
= [PA] AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [0000] data = []
33 Sena bats = o ub-aosaToRxsvBes

Waiting Recu from A-CHU ......
<< Receive data = [PA.UH-ADSATCXXX1B40F]

1. AFN logon process.
ID-[B01° o - [UN-OS] ctr_sdar - [ATCHEXT] Length = [8D%e] dats = [AMBCOEFGHLIKLINOPC
>> Send data = ~Bo.|

waiting Recu from GS......
<< Receive data = [“A0.UH-ADSATCKXX1FRTWOTFACT14080302000aRCY_OKERSP]

(< 858 Sonncotfon fEHH] HESFS provese:
Waiting Recu ADSC-REQ from GS.....
<< Receive data = ["‘abﬂl:x)(hnnoufnnn]

>> 1D = [B6] AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [9602] data = [OK]
>> Send data = ~B6.UH-ADSATCXXX100020K

Bl 03 OREH BFYsmnil atal process
>> 10 = [B6] * [-UI-A0S] ctr_sddr = [ATGHIKI] length = [801e] data = [AABOOEFSHLIELINOC
3> Sena Gats = "o

3. CPDLC CONN RSP process.
vaiting Recy from GS......
<< Receive data = [~AR.UH-ADSATCXXX10002RQ]

>> 1D = [BA] AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [9002] data = [RP]
>> Send data = ~BA.UH-ADSATCXXX10002RP

3-1; UPOLL DATA_REQ(send data) process.
> 10 = [BA] = [.UH-ADS] ctr_addr = [ATCXXX1] length = [803a] data = [cpdlc_data_request
35 Seni Gath -t “ADSATCXXX1003acpdle_data_request. Hr. Han is Uery Uery handsome guytte!

- 855e Dlscommect. fequest. pracess.
= [6E] ctr_addr = [ATCXXX1] length = [0081] data = [8]
3> Sona Gats o ~GE-U-ADSATCRKE1D001S

5= EFDLE Biscomnect fequest: prucess
= AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [900e] data = [cpdlc_disc_req]
33 Sena bty = “he ok ADSATCXXX1000ecpdle_disc_req

5-1- GPOLG DAT_REQ(send data) process.
= [8A] = [.UN-ADS] ctr_addr = [ATCXXX1] length = [0945] data = [Retransmission tes
33 Sena bt = 30U ADSATCARKIGRusRetranamissian tore of cpdlc_data_request after send CPDL

< >

12 13, ACA & 2lE{Ho|A A|EZKAircraft)

B scenario-gs-capture - i 2%
T¥E BIE H4Q 2V &8

[root@localhost cpdlc_test]h s-gs
©s: TCP Connection successful.

B[]

1. AFN_UP logon process
Waiting Recu AFN-REQ.....
<< Receive data = [“B.
>> 1D = [AD] AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [000a] iata = [RCU_OKERSP]
5> Send data = ~AO.UH-ADSATCXXX1FRTYO1FACT14080302000aRCY_OKERSP

- AOSE Comnection(CON-REQ) process.
D = [A6] [-UH-ADS] ctr_addr = [ATCXXX1] length = [0004] data = [FO00]
3> Sena 4ats = ~n6. Uk ADSATORXE1 S0aur 060

Waiting Recu ADSC-resp.....
<< Receive data = [“B6.UH-ADSATCXXX100820K]

waiting Recu ADSC-Data.....
<< Receive data = [“B6. KL

 BFBLE ren_process
[AR] AN = [.UH-ADS] ctr_addr = [ATCXXX1] length = [0002] data = [RQ]
3 Sena et = ~AAUH-ADSATCXXX10002RQ

vaiting Recy CPDLC-RESP.....
<< Receive data - [BA.UH-ADSATCXXX10002RP ]

vaiting Recy CPDLC-Data.....
<< Receive data - [BA.UH-ADSATCXXX1003acpdlc_data_request. Mr. Han is Uery Uery handsome guy

- ADSC DISC-IND process.
vaiting Recy adsc-disc-req.....
<< Receive data - [~6E.UH-ADSATCXXX100010]

- GPDLC DISC-IND process.
vaiting Recy cpdlc-disc-req.....
<< Receive data - [~AE.UH-ADSATCXXX1000F Gcpdlc_disc_req]

5-1. CPDLC Data-Req-Ind process.
vaiting Recv 2th cpdlc-disc-req .....
<< Receive data = [“BA.UH-ADSATCXXX1004SRetransmission test of cpdlc_data_request after send

a2l 14. AOA 2= QIE{H0|A AIEZZHGround
Station)

6. 2 £

B AFoME VDL Mode 2 AOA (ACARS
Over AVLQ) #d QIH#H o]~ AHAAANYES
ARINC 618, 620, 622 FZAMZIE E23}o]
LAY 2 FAES =&Y 53], @A/
A4 42 FgH 9 VMES AOAY =Y =.7He)
AEF o] 25 AABIHI, AZE o] 7} g
U €] B (primitive) 2229} 715EE FAJ3IAHh
21’48 KARI Wrapper: #3833 vwlz7}A|
HFE FAFAT ol L2z EY]
Ho| BE2x9 VerE AA FZFFY 59
z T3 ARE ATH

1. ARINC 618, "Air/Ground Character-Oriented
Protocol Specificiation", 2005.

2. ARINC 620, "Data link ground system and
interface specification(DGSS/I1S)", 2006.

3. ARAre], “AAH FE HolE FAAXH
3AAE Hux”, dxFE5-FA74, 2008,
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