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Verification of Automatic PAR Control System using DEVS Formalism

Changho Sung - Jung Koo * Tag Gon Kim - Ki-Hyung Kim

ABSTRACT

This paper proposes automatic precision approach radar (PAR) control system using digital signal to increase the
safety of aircraft, and discrete event systems specification (DEVS) methodology is utilized to verify the proposed
system. Traditionally, a landing aircraft is controlled by the human voice of a final approach controller. However,
the voice information can be missed during transmission, and pilots may also act improperly because of incorrectness
of auditory signals. The proposed system enables the stable operation of the aircraft, regardless of the pilot’s
capability. Communicating DEVS (C-DEVS) is used to analyze and verify the behavior of the proposed system. A
composed C-DEVS atomic model has overall composed discrete state sets of models, and the state sequence acquired
through full state search is utilized to verify the safeness and the liveness of a system behavior. The C-DEVS model
of the proposed system shows the same behavior with the traditional PAR control system.

Key words : DEVS (Discrete Event Systems Specification), PAR (Precision Approach Radar), Verification

[ 2 o J

2 =R B AUYD G719 e Sul] g8 BEon SW Slana olgdl PAR 4 st o
2b AQISHL, DEVS AZE o]g3te] Ashe ALde] 1S AZakich 71E0] PAR Bl SHO 38712 54
oz 23410 AR 5 Selo] o 4 itk ol adsl] $istel tiXD A5l ofgk A1 TR AT Alotea,
Fa0) PARO| 240341 Q= 35719 n|AAR, 4oz, A2E 2AlA] AAE0R A S Ao A P}
of SRlwe} T EAo] 710lske aAS AR 4 olck Akl AlRle) B4 W5 $I51o] SAtEl DEVS A2
CDEVS A28 A3l shte] melm shgel 9 mae ol Akl HA) Ale) AUAS Pulsto] A|28l0) ek
(Safeness) 3} LA (Liveness)& A5 4 QIck Aotk AAH0] CDEVS mHe 710] 24 T4 A28t ulms)of
5 Alaglo] St Al AUAS 1S RIS, BE AE Azo ) AR Aol 483 4 9l Ao® A7
ik

F00] : ol A2Y AR, B AW A dold, Axd 4%

.M B
ol EES NI SN2 B2 AT S W wAlEe W B was|Ae] oHue
@4%}(2012@ 6 27%1), q‘j‘/\}%_‘(li} £ 20124 89 249)), PAR(Precision Approach Radar) AU AAE
A sgdeoizd 94 114) Gata glom™, PARS] 2% H WAl 240l 4011

VKAIST #7|9 4238k nt
D A A R EA
Volzusty AW A TE TS}

r~1 o

st of o] REBha ekt Wolxv], A 3 A4

F A A4S o] glo] QA A7k x|Slo] WO & A WA gOMo]

B AR S
= 0]
E-mail; chsung@smslab.kaist.ac.kr Ashd 5= 9lct.

21 ®eE 20124 92 QEID

olstolzleh. S4e] ofFt HEATTAL vBAR AT

|2 QI 57| AL e st



2z
i
I
-
0x
oN
m
rk
oN
~
ogr

7] Slell, & =2 7189 w4 A AliEs Eeksto]
TR el ot AHsEhE A2h A Al2gE AotE

1 1 2RO AAS AH=sio)

AFs3he PAR A AJAERe Ao Zadt JEE
2 YA Ae R HEsie] 2FARIA T7W-E Al
3} Alels AEE 7)o ARE o] Q1= UMPC
BUEo] FAEH 2FAR= Al ARE o]8slo] 3
715 Aofgtc). Aoksh= PAR TA| A|AEIS SAow

o]Fo|x|i= 7|0 TAL} Hluste] FUSH WA £AE
71 Aow ek, wA) &84 E3 S8 Aolet

7t Asele] B2t maEesl] $iste] oA Al
€ ™ A|(Discrete Event Systems Specifications, DEVS)™®

£ o83tk & AlAdle] FUSHA B HE]
Ao, 4 2+ AARI QPdAd(Safeness) 2t A

(LiveHGSS)é Assto] 2+ A|ARS] A oF o RE g
QIBkaL, 71 = AIAE] oA sk s e Al
AATL GABR=AIE SRt AR HSS fls) 2
¥ DEVS &4]2¢] C-DEVS(Communicating DEVS)
PAEE 0|82l C-DEVS FAl22 HEE Afo]o] i
BEETZS oheo] p5HAQl Hdg RO RH AlEd

ol glo] AlAH”IS] 715 AFE 7HsdH gt

2 e S thaa Ak 94 2%llA] 71 PAR
A AJ2" 9 {5 T Aol sl =oJeEct
3FoM= Al2E 4 AFoll AME-El= C-DEVS 4]
£of| A A Ear, 4o A AQtsk= PAR s A

Al2”t T el tiel Awgich sAo A= Ajkst

L AAEE AL 63elA] 2RS Btk

2,

e
r

o

9719) QPiE ARS gisto] AU AlAde o
ot A7} Fdglo] MgE|glon, #A) PAR, TLS (Trans-
ponder Landing System), ILS(Instrument Landing
System), MLS(Microwave Landing System) &5, 4~
AAZE HtEe] 8% Qlrk HUHIT (Precision
Approach)o|e} g2 “FARIIF 7|5 (ICAO) F<4A]
(Annex) 10 (F554)2 AH7|zol Fosh= %li@r
FFE OJFYEE AlFdhe FAHIHFAAANNEE o] 85
£ AT R A8k QP PARL: w]g)7] %]

WA dolelE olgslel G710 A2E AT 3
W2 AAS Agol T ] A W AR 4= 3

@ED =2AS0|M5tE

=X

HloJt}, o]z dFlojr] x2t FARRE 7|EoR 7]EY
/3 EAIHIE o83t 3719 M-S FEORA
ILS9} fARRE 38 A 18S Sofl a&4ds S
Al 4= Sltk. & PARE &15719] % =(Azimuth) 2} 735}
ZK(Glide Slope) AEE 24 % o]galo] AlFstozH
ILS A7 & A=FslaL A 235k a7]olle AR8E 4= Q)
om, 39 T Category 12 WES 5= = 58S A
YaL Sk ey olef e 2/ AHE o83t A=
ot 2= wds 7RAaL Q)

=/ AHEe} Az KO Z}OI—E— OE AXEerd ¢

T ATE BHY, YEA FAEA AR 9o A Link-16

/5ol e s ARolA 2] ARgolA £
A2 AEE HH F oF 70% 7HFTE A 3]sk, ‘%‘ﬂ
A= A% AGEE Aog ®usy o gAd do
H A4S E3F A2 ARS A HolEE x4E0
2 AAge =N A3 A 7S UE 24U 5 9l
o 12al FY JRE FEAORE Hodlele A A
&S Lol A2y|Hn Y| 2 e A

H Qlgo] A4 ZAFHom Fojd uiu} Azt 7t 1
A7F FAlol =24 woll= A2
auo] uuga}qﬂl
2 EE H|go]] °‘°1 ZEA] /\17‘714

2-A|(Visual dominance)

_A_4

=2 ook |y
o 2 ﬂllo

fr B X o

po)
=2
o

N

N

flo

4 o)
O_u [‘_w.

ol
ol
N
N

>
e
_O|L
£
L g
ﬂd
e
L
[>
g
mlo

3. C-DEVSE 0|83t A|AH HA HE

Ak AsElo] HAE AESHe AL Fato) 4t
B AFIE A0, 712 A2de] Fat
A TR AU ol

AAE =2F AZS HOH DEVS &&l20

A A AH9] B2 1__—}0}7] 918l aQkE HHHEC R A,
N ol o] o] Az AjE o] Qle uf A HElof
Z218 AZ357] 98 AMgETh F wde 77k AM
AV 2L S o, £ Rde ohea) 22 shute] 3 o



Az g

AM|AM; = <E, S, T, ta, {AM;, AM;}>
E: oJHlE gt

S: 3 oAt meo) Ae g

T: 4 exF o] Aef Hol o

ta: A)ZE X g

E=XUYiU{d}) x (X;UY;U{D}),
Xi, Yii AMi9] 91&8 oHIE,
X, Y AM] Q159 o=

S S S xS§;

TS SxExS

ta: S — Roo

o] uj, C-DEVS R2o] 7} AJeid A7k = mgo
el AJ7he] 2 agrE F3ith C-DEVS 3PA1&

M3 shte] ex; melg A Hol W oflE £AE
gto gy melo] HA| 2 ASTIch

13 13} Zro] SENDER 2} RECEIVER 2 o]ZoZ]
BE TEESS #dsk= F /)9 DEVS =go| itk
SENDER <= send AYejollA W5 4= $l= AIZE ST(!m)
o]Zof AR AF/daAl EUAL, receive AJEollA] ack
HAA7F 2715 7|okRith o]f timeout AJ7F o] of| ack
AR 7E LAY HAIA] glo] timeout AZFo] Z|ubH
send AE|2 v} 31H, RECEIVER = receive A
oA msg HIAIAE RO H accept /e 2 Folatal, YA
A7t ST(la) o]Fof| ack HAIX|E HE3}aL receive AFE

o

ok

J

f8A

Imsg

ta=st(im) N Pack " tastimeout

SENDER

Imsg ?ack

?msg lack

?msg

ta= oo Wta =ST(la)

RECEIVER

a8 1. 33 Z2EFQ| DEVS gl

DEVS AIRE 0183 S& PAR BH| AIAH XS5 Wt HE

2 Fokith o] WF ZREZe|A F 2d 7+ 4eT
WIAIA] % msg = A2 A4Ech 7P, ackis

Aol AT 4= ik 1t

b rlr

NEol glo] = mHle] e AF U HA]
S8 = mEle FHAJslo] ste] C-DEVS RElZ HHdt

th C-DEVS REkE o]gslo] el 7F L2 & 59
#)(Safeness)'?'2} A (Liveness) ' AZsl1, &
Qo) e ALY BT A5 4 Aok
e o] $4l Z2EZ0] gl=2i(Deadlock) ©] §i54
oujsly, FAAL L2 EFo] gto|HekLivelock) §10]
ke AL SAfelel Age AL FRFS o
ek ARkl AlLHe] J)E AL vl el
A Aaole] FUHE TRlIske Aolek

Y x2EF0| C-DEVS BEle 19 29} o] sl
of PAE U4 melm EAw, mele) Ale) AlAsk
ket gt

2
ale)

o oX
o o

« ((SD,RV), ST(!m)) — ((RV,AP), ST(la)) —
((SD,RV), ST(Im))

. ((SDRV), ST(lm)) — ((RV,AP), ST('a)) —
((RV,RV), timeout-ST('a)) — ((SD,RV), ST(!m))

)
flo o,
?
=
>
RS
)
g
S
il
=

30 H i
4
)
1o
ﬁ
->|.l_:‘
o
fl

(= g
ne,
off
12
tlo r
g
n

=S|
gl
)

oXx oX
off & O .
e
il iy
> |
E@ il
>
ri _E
LE
r_Eé o
1
) ﬁ
o flo
o O
114 o
-
2 =7
-
il
D)
&O
El

©
of
2
t?:
:
2"
Iy

2
<

2
:
u

o

of
I &

(¢, tack)

(RV, RV)
timeout—ST(la))

SENDER | | RECIEVER

a9 2. ¥ Z2EF9| C-DEVS g

A1 HM33 20124 9



0x
i
I
-
0x
oN
m
rk
oN
~
ogr

e

C-DEVS Model

ee

Simulation Engine

DEVS Model

1% 3. DEVS R4l AZ/EA 4 AEg o) HE

o2 AAyS Bty @ 4 9ok
1% 32 DEVS R ARgato] Al2e] B2 o]

dfoh= ZHeE WALl Slok DEVS 299 755 4
Zaha BAsl] sl ofe ah meEle shue] e
C-DEVS €7 mel2 tpekd 4 gl Ageol4l <zl

0]83le] DEVS ule Alg)sle] 28 3hols) 4=
Qltt. o] T HPHO| 71 & zlo| e Afefe] AA] A
(Full search) 7Fs- o}to]ck. C-DEVS E@% 2t E@%
ol 7hs et s AHEe] AEoR offofdl
2 o]FolA 7] el AEE HA 7“"0}04 =4
B AlEAE BobA 2RI 4= Qlot. Ty AleEold

o8 A5 A Alue| o ofsf Ay Auut
% Rl ] uel A=) o= AEistE EAEH |
o} oS 501 T4l FAR <Iet A Wek= A 250l
ofqH AlEoliE T3l ERlsh] of e Aol =
2 7R3 BE A 0F o] §dtel AlEdoldst
Zo] 7Rsq S glot), Auele 41 9 Aol e
L A7 ulgo] o] Evhe Ado] gk euz
A2 Tl A% R BAS Slete] shtel FyE
C-DEVS 29& o] 831 o] 714 Aupao|u], A3ts}
= PAR A5 T A28l 7%5}7] 9138 C-DEVS @
A2e AMgSRIR} ST,

m]o

2o
| KN
=

4. PAR XIS ZHH| AJAEl

PAR A5 ] A|25le Bl Sl 7]2)
942 o] g3 WAl ASE A ARE o] 83 B
Ale] Are AmE o] Wasi

41 NAE 27 At
A AL AL 2EAR o] Folx|u, 7))

@D =2AS 0Nt

=X

AL BAAL] SO olsoiRhe, AR
A2 PAE A el ofF AMEs) Alsdel,
A A W Al ket g,

4.1.1 A Az gt

H[gY7| A2 PAR -5 3 9 2|Zol= Radar
Approach Control o]4] IA|E -%=3}0] Final ZY A
9F 10NM ©]Z& o] Final Approach Controller oj|#] Q14|
3ttt FEAOo R = ANE 2000t S SAA]7]H,
oF 7 ~ 8NM A =o]|A Begin Descent & X|A|8}L, 2%
A= 3%9] Glide Slope o2 73315 AlRSte] A4
(Decision Height, DH) 7}A] 2~38 A=9] 7}5H|3)<
3k

Final A 42 FE712 BRI ol 52 ol
o] F gl SREE Zﬂ% o] &5715 BAR
A= 2/del ol A, B2 dlofg HEol ozt wA|
FHYBIL, 2FARE /0l ofet wAet Hlofe HE
of ozt TAleA FUFHA HESSh= AlE JERith

=2 mlm

412 7129 24 2t BA"!

PAR Final ZAAR= A 2718 BAIEH] o] 5
Z oyl F 9l= BAYEE AlFsia Qo 1Lt
AR Aol ot BAlE a9 A, 4=, At
Zt ARZS A&sHA AT 4= gle SAE 7Tk BA
ARe R0 S & 22 WS Wsheo) 2 A
TGRS AFS Aol A= *Jﬂﬂl =]
skl 71 Wadk AR 7RIS 24 _g Azst 5= gl
ok Aol W gol2 Aeshs WAL 122 3
At 2 YRS AFsh] HeliMe Bt 529 Alfto] &
aE= Ao 71, oy JRE AT s
e 550 Agt229] o FATEE 7HA|H, 23]9] K
£ AFe 429 SZJARE 7= Aog 7Pgeit.

413 ARFKE A Ho] ot A
TAAE B Hole G0 Ak AL )
< 71ty WA Tadt AFRE AEFoR ALt
& & Qlont o]gA & 7 Radioo] 215 4| Hrh
IHEE WARES AEHoR HAEehA] s ]
51)’]—5“/\1 tﬂﬂ%g Arle] Azl 7bslzr W o)) Hle:
Ao AEsH= Aol Dasitlh HIe-L 3|9
%ﬂf*é = 1&'40}04 PAROJA Al3f F=ofof & i A7
AP0, B =FoAe o] S st HES
1€ 2528 AAs9lch B2e F2 40 28 3

N



DEVS BAIES 0|27 B8 PAR B AIAH XS5 wot 25 |

AN/GPN-22

PAR RADAR . 32, RS
Zopat H
Hel 82 S M
gumaze SAZH  (SWHXEH
ay
-~
l-
=
A
DsP:
RORNIE 58

9 4. PAR A 2 A58} AA 474

5719] Bl ARE SAl) Al 7, 5 18 byte]
ug v 2550k 13] Agsio] 2RI St
1% 4= Aljtsk= HAE He] ok PAR AHE A
o AREEE AA S S Oﬁi At PARS] &
HAREES PCE skl o5 283 FH= 7FL0}°%
S/W #j71 251} U/VHF RadioS 53| &57]o] Hé
ok Fe7llAE W gzleEls Sl Al ?gli—e_
UMPCo|| Ao =i Zmel Zstzl, #eje] diste] ILS
A719F A2 FER mAste] AR Al Ft.

4 ZFAY] 7] 2FES A% S
%*é o oJgt BAlolE, tAE AR AlFel ozt WA
ol ARE HY A 2 e et 22 S B

ol ZOR 7IEsitt

A7) AAY 4SSl 2FAE Ak AR A
HEAQT HAke] 79 BRGAITE] 0.1~ 0.3%24)& 7ietsto]
02 %22 ARSIt 2E2AP} ABRS dotste] 2E719)
=4 n% B3l AAA Aol AAE B 22 =9
2 122 AR, 07&1 AU
&+ l 7} vkgahed] Dot A AT 125 18510

Z 22%9] AA| Aol Hasgh AR /‘7@0]-931‘4-,

4.2 Zt A|AHIO| DEVS Y

SA 9@ T E A A A8 2FEALS DEVS 2EE
EFsh thet gk 4 240l olst ThA| AlaE W
A 19 59F Atk 27]9] Decide AeEjollA] 52 52t
ARE HU(1" Info), Z-2 535 T(Short Breath) 4]
o] TUFths o]HlE} sk /\] J,]'xﬂ—e— Zgslu
(Finish), 12%] ¢tom the JH= H:](Z“d Info).
18] 7] 33 3(Long Breath) E]~— qui'— FHgl.
5% o] BAl FAR QlF) ZFA} TAIE vkx] Fok
Al Aaf) oIES W B3 2= FRSHA| FrK(Fail).

1~

inj

H
1 lcommand_end

Long
Breath
[0, 4s]

Aol oJ5F PAR #A| A|2E] DEVS gl

Icommand

P

a9 6. tAE g 23t PAR #A| A|AE DEVS 2El
U4 Amof ©j5t PAR T4 A2 DEVS mele
1%) 63} ol WP R o 25500 g
HUY3(Send), ZA11% T=H(Finish) Ev TA Anj A
(Fail) g5k o= ofsf #A17F = ch
Z2FA = 2400 gt BAeL TiRE AEo| ojh TA|
BT ES ukeaith 2FA10] DEVS mEle 19 7
¥} o] AETE ZREFO) AoF ARl 5x oW &
A gl A 4135 fsljof sk, 27] AdejollA 5x
<k vR2RAInit) ofde B ABE Sofex) ke
o EAl F2&(Lost communication)® FHASH}(Fail).
THeF 549 Alert SolRehd 34 AP 2 w7k 7]
oelaReceive) S50 B F 89715 250

(Operation) TS 4155 7|kt Wait). Tx]g A15.9]

M1 ®3s 201

24 02! @END



?voice_start i Ifail

?voice_end

?voice_start ?digital| command i

?digital_command Operation

[0, 1.2s]

i
Ifail | [DH] IDH
i

a3 7. 2EAS HASH= DEVS 2dl

785 HUYE Aol FEIE vk "}E%L}E—i AlZpAe® 9l
Ajgh 5 vhE 1S 2Ea, 25 5 A o) &
9 A PAR ¥HA|E FHEskAL —4*5—54.& ZFE5HH(Finish).
2% Ak Zeksto] 5x F0F WA Alert SoleA] o
o 4l TR wskal PAR ¥ Aufjz gt

\__TE

5.1 7|1Z2| 240 2lgt 2|
=730l ot A A AR 2FAF Afo|o] ZRESS
—5—]_1,}94 wEE el 19 g;ﬂr 2 o4 AL E
JEfoll wet 2 AtA AEEHA = = U= 7
@O}Eq o|& QIgt FAl l,:‘xeqo /g Hdo EAEg.
o] o|HlEE (Icommand start, &) FEE FHEH, &
Al ReloA= HARE H oLt 441 Hdofa] vhx] 3
3l= AL oujsit) 19 89) FAE HElofA RE
o ABsE O o8 2,

—_

Ol

;%

o”)-

1) (Decide, Init, [1s]) — (1* Info, Receive, [5s]) — (Short
Breath, Operation, [1.2s]) — (Short Breath, Wait, [0.8s])
- (Z“d Info, Receive, [5s]) — (Long Breath, Operation,

@D =2AS 0Nt

=X

[1.2s]) — (Long Breath, Wait, [2.8s]) — (Decide, Wait,
[1s]) — (1* Info, Receive, [5s])

2) (Decide, Init, [1s]) — (1* Info, Receive, [5s]) — (Short
Breath, Operation, [1.2s]) — (Finish, Finish, [0°])

3) (Decide, Init, [1s]) — (1" Info, Receive, [5s]) — (Short
Breath, Operation, [1.2s]) — (Short Breath, Wait, [0.8s])
e (Z“d Info, Receive, [5s]) — (Long Breath, Operation,
[1.2s]) — (Finish, Finish, [c°])

4) (Decide, Init, [1s]) — (1* Info, Init, [4s]) — (Fail, Fail,
[e°])

5) (Decide, Init, [1s]) — (1* Info, Receive, [5s]) — (Short
Breath, Operation, [1.2s]) — (Short Breath, Wait, [0.8s])
i (Z“d Info, Receive, [5s]) — (Long Breath, Operation,
[1.2s]) — (Long Breath, Wait, [2.8s]) — (Decide, Wait,
[1s]) — (Falil, Fail, [o°])

6) (Decide, Init, [1s]) — (1 Info, Receive, [5s]) — (Short
Breath, Operation, [1.2s]) — (Short Breath, Wait, [0.8s])
— (2" Info, Wait, [3s]) — (Fail, Fail, [o0])

9] A2l 27 37b9] A9 Lrebd 5 gl 1)
W AEAE ASH R 84 o] o) B} ofo]
[ Aolm, i e AY o] Edslol
PAR TAIE F3He 4901, H¥NE 6)H7HE 5
2F A9l 4 AEsk AR ghot B4 o]
Pslel PAR BA7} Alsg A-gole. s A A2
oflA] Alsglo] QbAE WK Avue, 7 2
2 Alejsha Ftthe] ARkE 7H Al EA15HA) o
oug YEg] g, K 4T Ee A Ao
Es ug eo|uzt E3t gtk IHuE /]E A
g QAT BANS WEsH A2dol,

N

th 1y Z mr

5.2 M2tSk= CIX[E M=o 2lsh x|

Aletsh= HAE AEof o3t BA| EEly} 2FAF B
wo] gpe 18 99 o] Lpehel. 7]o] (Send, Init
deEjelA wARAE Rren AEjrh W#HshH,  (Send,
Operation) AJeoll A A4lartkeo] =dabA =|H (Finish,
Finish) AMejollA ZR3slAY AL2Z o2 (Send, Wait)
g el ) AsE RUE s 25, &
g Alzo] ot Aot nR7 AR FAl A ojdow
S Eo] B4 ALE7} A 88 A (lcommand, &)
o 2o oplEr} WS 2 B9k BAVL A A
(Fail, Fail) o= o] F3tch o] ff 2FA] 2F02 <l
3 vHFE B5719] AR A Al2"0 BUEHE A
AR, o] Aui waEA] o A0 AR 5



DEVS ZR| AAH XSS Yot AS

[1s, 1s] [5s, 5s]

(lcommand_start, ¢)

(lcommand_start,
?voice_start)

(1t Info,
Init)
[4s, 4s]

(?fail, Ifail)

(Decide,
Wait)
[1s, 1s]

(Fail, Fail) (?fail, !fail)

[eo, o]

. (lcommand_start, (!command_end, (Short (Short
(D::]('}Itt;e, ?voice_start) '(;S;;TJZ') ?voice_end) Breath, Breath,
Operation) Wait)

[2.

[1.2s, 1.25] [0.8s, 0.8s]

[DH] (?DH, IDH)

(lcommand_start,
?voice_start)

(Finish,
Finish)

[e2, ]

[DH] (2DH, IDH)

(Long (Long (lcommand_end,
Breath, Breath, ?voice_end) E"d |_nf0),
R N eceive
Wait) Operation) [5s, 55]

8s, 2.85] [1.2s, 1.25]

(?fail, !fail) (27 Info, (lcommand_start, ¢)

a9 8. 7|29

[DH] (?DH, IDH)

(lcommand,
2digital_command)

(Send,
Operation)
[1.25,1.2]

(lcommand,
2dital_commang

(lcommand,

(tcommand, ¢) 2digital_commd

(?fail, ¥fail) (Icommand, ¢)

(?fail, 'fail) (lcommand,

2dital_command)

a9 9. AIoMHs ZR2EZO| C-DEVS &9 t]x|g HHo|
o3t oA Rl 2EAL ®Eo] 3HA

ZZAREE A A2HOR o AR &4 glo]
2% gt Adsis Alag ZREZo) 44 A
AlELe vt 2ok

Wait) <

< o]gsl WA ZREFO C-DEVS 29

1) (Send, Init, [2.5s]) — (Send, Operation, [1.2s]) — (Send,
Wait, [1.3s]) — (Send, Operation, [1.2s])

2) (Send, Init, [2.5s]) — (Send, Operation, [1.2s]) — (Send,
Wait, [1.3s]) — (Send, Wait, [2.5s]) — (Send, Operation,
[1.2s])

3) (Send, Init, [2.5s]) — (Send, Init, [2.5s]) — (Send,
Operation, [1.2s])

4) (Send, Operation, [1.2s]) — (Finish, Finish, [0°])

5) (Send, Init, [2.5s]) — (Send, Operation, [1.2s]) — (Send,
Wait, [1.3s]) — (Send, Wait, [2.5s]) — (Fail, Fail, [¢°])

6) (Send, Init, [2.5s]) = (Send, Init, [2.5s]) — (Fail, Fail,
[>°])
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