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ECML (ETRI CPS Modeling Language)

« ECMLO| 1+ M
— CBM : CPS Behavioral Model(3 | 2 &)

— CSM : CPS Structural Model(+x 2 &)
« OfL} O|&Q| BM2 Egt & = QZ (Hierarchy)

CBM BarrelFiller
| Variable

[E]valve_inint=0

ﬂ<Cunlmuuus Variable=

CBWM BarrelFiller ] * [Allevel_out: double = 0.0 B iAe: doudle=0

11/

&
[Elvalve_in:int=0
[E]valve_out : int stop
i lsvel_in- double - 0.0 p— valve_on [ valve_jin==
- 4 CBM Controller dflevel_out) =0
stop_filling [ el ]/ level_out=0
\. + CBM Conveye[ valve_close [ valvg_i
[A] position_out - double =0.0

[A] motor_out dl]l_ll]\JA'—] Hwtoun - double 0 ‘

.
[4] position_in : double = 01

stopping
dilevel_out)=1
d(e)=1
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[Al heading : double | [D] outheading : int

[Alinxheading : dougle | ¥ CBM thrustcontroller /

[Alinlocationy : double _

—* |4 CBM control
[Alinlocationx : double

[Al locationy : double: g

[A] yvector : double

[A] locationx : double |

[D] ismovingDjmerm

(4] Momentum | [A] outmomentum : double
| & CBM Engine /’//JD.UDM

[D] order :int

[A] destinationx : double

[A] destinationy : double
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| CBM control

~ |Variable |
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' +|<Continuous Variable> |

[Al inlocationy : double

standby

[Al inlocationx : double f —| &

[D}inorder : int

standby [ inord®rg=0 ]/ ismoving=0

order [ incrder==1/1 / ismoving=1

[Al indestinationx : double

_ moving
[A] indestinationy : double & | inlocationy - indestinationy = yheading
|7 inlocationx - indestinationx = xheading
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[A] xvector : double

[Al yvector : double
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[A] inxheading : double _-:j<Continuous Variable=

nqrthrerrnwest
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[Alinyheading : double o

gonothernwest [ inyheading=0 ] / heading=315
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gosoutherneast [ inyheadling<0 ]/ heading=135
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[A]l heading : double

22


http://cse.konkuk.ac.kr/

M 5l0|EHE|E @ EOtE} - controller

CBM control

inorder <<= 0

stop _order

inorder <> 1 I:TIOTde_T =0

Moving_n
standby_u moving_u headingy
. ] = inlocationy
standby_n e=1 e=1 — indestinationy
e<0 e<0 headingx
= inlocationx

\ — indestinationx /

start order

inorder =1
ismoving =1

inorder = 1

inorder =0
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CBM Engine

Dinmodng:int

momentum = 60

—_

] inmoving =1 | acceleration_u acceleration_n
standby_n e = e=1 mom?ntum < 60
e < ( J L e <0 momentum = 1

tart ordei
srarsoraer momentum < 60

momentum = 0 momentum = 60

stopping_u ] mmoving = 0 ( maintenance_u
e=1 < e=1
e<0 e<0
momentum < 0 : .
momentum > 0 stop ofder nmoving <> 0
stopping_n
PPINg_ maintenance_n
momentum = 0 -
momentum = —1
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A inheadingx <0 inheadingy <0

sl inheadingx > 0

L heading = 45 \//—\

nothenwest_n northernwest_u ] north.ernelast_u northerneast_n
. . - e=1 €= inheadingy = 0
inheadingx < 0 e <0 J L e=<0

inheadingx > 0 inheadingy = 0

inheadingy > 0 inheadingy < 0
heading = 315 heading = 135

inheadingx < 0
] heading = 225 (

southernwest_u southerneast_u

e=1 e=1
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« HyTechAnalyzerE 0| &%t HyTech A/ Sl &4

(% HyTechAnalyzing - Vehicle/Vehiclehy - Eclipse Platform l =NACN X
Sile Edit MNavigate Search Project HyTechMenu CWS Run Window Help
HyTech I'c'>'H s B0 AP D AN RS R|TRI®S SFIF ] e o]
y ec o Quick Access : gﬁ\ [ Resource [ HyTechanalyzing | = £
5. Navigator (3 = O & Vehiclehy &3 =
| =] <’:=>| *® - while u:;nginu:ﬂ wait {du_engine=1, dmomentum=8}
4 1= Vehicle when momentum <= @ do {} gote standby_u;
. when momentum > @ de {} gote stopping_n;
¥] project loc stopping n : -
& Vehicle.hy while momentum >= @ wait{du_engine=8, dmomentum=-1}
when heading_x > @ do {} goto stopping_u;
end
--Analyze template
var init_reg, reached_reg, final_reg:region;
init_reg :=
loc[input_gen]=idle & location_x = @ & location_y = @ & destination_x = -18 & destination_y =
log[control]=standby u & u_control-6 & heading_x=0 & heading y-8 &
4| [ F
[ RegionTableView [] TraceChart [T] TraceTableView [ RegionTreeView 52  El Console =
4 Statel
u_thrust=0
maoving=0
heading_y=0
heading x=0
7_I == 7:' —I heading=0
location_y=0
D J—
o = location_
destination_y=20
destination_x+10=0
u_engine=0
u_control=0
in_order=1
. State2
- idle&standby_ufnorthern_east_n&standby_n
3 \dle&standb} u&northern_gast, n&standb} u

m
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idle northern_sast_u

[ RegionTableView 52 [ TraceChart [ TraceTableView [C] RegionTreeView [El Console

Automaton 4

standby_u

u_control
0.0

in_crder
0.0

location_y
0.0

location_x  moving
0.0 0.0

destination_x destination_y momentum
-10.0 200 0.0
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Automaton 1
idle
idle
idle
idle
idle
idle
idle
idle
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Automaton 2
standby_n
standby_n
standby_n
standby_n
standby_n
standby_n
standby_n
standby_n

Automaton 3

northern_east_n
northern_sast_n
northern_sast_n
northern_sast_n
northern_sast_u
northern_sast_u
northern_sast_u
northern_sast_u
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Automaton 4
standby_n
standby_n
standby_u
standby_u
standby_n
standby_n
standby_u
standby_u

Status

u_thrust=0&moving=08theading_y=0&heading_x=08&heading=0&lccation_y=08&location_x=08&destination_y=20&
u_thrust=0&moving=08theading_y=08&heading_x=08&heading=0&lccation_y=08location_x=08&destination_y=20&
u_thrust=0&moving=08theading_y=08&heading_x=08&heading=0&location_y=08&location_x=08&destination_y=20&
u_thrust=0&meoving=0&heading_y=08&heading_x=08&heading=C0&lccation_y=0&location_x=08destination_y=208&
u_thrust=08&maoving=0&heading_y=0&heading_x=0&heading=C0&location_y=08&location_x=0&destination_y=208&
u_thrust=0&maoving=0&heading_y=0&heading_x=08&heading=0&location_y=08&location_x=08&destination_y=208&
u_thrust=0&maoving=0&heading_y=0&heading_x=0&heading=0&location_y=0&location_x=0&destination_y=208&
u_thrust=0&maoving=0&heading_y=0&heading_x=0&heading=0&location_y=0&location_x=0&destination_y=208&
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