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Abstract:  Prototype system has been widely applied in military domain to analyze, determine and validate the rationale and me-
chanics of the real system. On the top of object-oriented and model-driven, this paper presents a predication-based prototype system
(semi- )auto generation method through constraint extraction and iterative refinement on both static and dynamic models. The method

abides by the reciprocity principle and introduces the predicate logic to guarantee the correctness, integrity and flexibility of the proto-

type, which reduce the risk and efficiency of the software development.
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ass = { MES, cardinality (ass , cl , flag) ,
constraint ( cl , t}pe)}
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min(p2;Ask)>=1&

aggregatignKind(pl :risk) “Composi te

FﬂJ

! isConstapt{C11)&
! inSbstradt{C11)&
(min(p2;Al)=max(p2;As)|

changeabili ty(p2;As)=yeadOnly)

aCL |

(Ati,Cll1)=1  min(p2iAsk)>=1

,,,,, 1 | min(p2;Ask)==1
min(pl;As)=max(pl;As)&
min(p2;As)=max(p2;As)&

changeabili ty(pR;As)=changeable &
hangeabili ty(p);As)=changeable &
aaggregationKind(p2;As)<>composi te
min(pl;As)<max(pl;As)&

min(p2;As)=max(p2;As)& I rASS I'
hangeabili ty(p2;As)=changeable & |, ..., b
hangeabili ty(p1;As)=changeable & .
aapgregdtionKind(p2;As)<composi te| (Min(p2;As)max(p2;As)|
changeabili ty(p2;As)=readOnly)&
inConstant(C11)=false &

inPer Cl1)=false
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Q(k,])) = ass, © ASS N\ cl; € MES, N\ clje MES, N\
cardinulity( assy, , cl/- ,min)=1,
Hrfp ij,1<j<size(MES,),1< k< size(ASS)

FINAFAE ol Z 5T HAmHECT BRRT 19 5CHK .

RACI : VY jV kE(aCL(cl{) N Q(k,j) N cardinality ( ass,,

cl;, min)

= cardinality (ass, , cl;, max ) )= Y p(aCL( clf))
Hi 1< p < cardinality  ass;,, clj , min)
FORUMBEER TN oCL, T o, B H5WEHE
0 24 A Sy RSSO (o] 5 (B X S HE 5T FROR T 1 19, 0
HAE—DEIERTLN aASS BTN .
RAC2:Y j Y k(aCL(cl!) N Q(k,j))= VY p(aASS(ass,,
ci,clb))
HHp 1< p < cardinality (ass,, cl;, min) FoR MR NES
BN aCL, T o, 2 51 F B X8O BRR T 1 19
S RIK HAAE— D EIERBLR aASS HIMAIAT A .
RAC3: Y j(aCL(clf) A att; € ATT; = mProCL ( cI{, att;,
v;))
Hrh o M, <)< size (ATT,)  Fom MR shfE R
N aCL, X T el BB & PERAFAE — DS B
mProCL IWHKHAT N .
RRCI:V jY k(rCL(cli) N Q(k,j))= Y p(rASS (ass;,
cf, clf'))
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WHAT N .
RRC2:Y j k(rCL(cli) N Q(k,j) N\ constraint ( cl;, ag-
gregation) = composite )= Y p(rCL( cl}') )
H o HEHE,1 <p< cardinality( assy , cl; , min)
FORURBVER RN L, X T o, 25 83F B
Ui AT BROK T 1 BB~ A1 A B 0 ORIk, B A AE— 1
EhEZAL Sy rCL KT A .
RAAI : aASS (assy., clf , clj) )\
constriant ( cl; , changeability ) = changeable /\
constriant ( cl;, changeability) = changeable \
= (constriant ( clj s aggregation) # composite A
cardinality( assy,, cl;, min) = cardinality ( ass,,, cl; , max )
> constriant ( cl; , aggregation ) 7 composite /\
cardinality  assy,, cl; , min) = cardinality ( ass;,, cl;, max))
=~ (dASSCass,., clf , cl) <> dASS Cassy., clf cl!))
H¥ a, b HH &, 1< p < cardinality Cass, , cl;, min) 3%
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constraint ( clj , changeability ) = readOnly ) = aCL( cl)
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WA RAENE sa
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EX 4 FEAREAEE SO —HMETF I, FRom A
BOP = (sa,, say, ", sa,) ¥ TV sa; € BOP, sa; ALK
HATH sa; #RI L sa; € BOP . 48 Z 80 sh VR Iy 4 v i
A INMVESE I AR A S .
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:MissionManage

le————=

~return baseinfo_struct

—‘_>loadMissionFormINI()
[.——gctBaseInfoOfMissionFrmINI()

:AircraftEntity

findpiloter(code)

Teturn piloter

mission:Mission

lane_0:Lane

troop_0:Troop

createMission(piloter,ba;seinfoistruct)

[methb]

rOftroop | 0>1{]

T
1
|
findWingman(code) !
1

addMember(wingman_0)

t——____returnwingman 0 ___|______

| %etTroogj! i
[ return roo

_______ PS=

return void

nt(QfLane>1]

r ¢ach lane mINi except first one]

lane_i:Lane

createLane(mlssmn baseinfo_struct) | |
1

[countQfTroop>1]

*[for gach troop inINJ except first one]

troop_i:Troop!

createTroop(‘mnssnon,plloter,basemfo strqct) l

-n—-OfTroop>]]]

findWingman(code)

4--_return wingman_i___
| addMember(wmgman i)

1 return void
-l

> return void
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StateDisplayer

Dis;play

Mission

tcypher[1]:String

FlightMonitor

-owner -lane

Lane

Hroop_1lane[1..*]:Pair

+Mission()

-performee| 1

o el

Lead

-id[1]:Integer
-points[1..*]:Point

+Lane()

Assign
0..1
1.*

-performer

-leaded

Troop

0..1

Composition

-leader|1

Monitor

Aircraft

Fmembercount[1]:Integer

t+Troop()

-troop

-member | 7.
-0ilVolume|

-code[1]:Integer
-type[1]:Enum

[1]:Integer]

[

Piloter

-formation[1]:Enum
-cipher[1]:String

Pilot

é}

* Wingman

-chief

MissionManage
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-position[1]:Point

-underling

Mission

HABRAE (s

aMission (%)

alane(y) aHold( Mission x , Lane )
aTroop(z) aAssign( Mission x , Troop z)
alane( Troop z , Airerafi p )

rMission ( x)

rHold ( Mission x , Lane y*) rLane(y*)
rAssign ( Mission x , Troop z*) rTroop(z*)
rLead ( Troop 2", Aircrafi m)

alead( Troop x , Aircraft y)

rlead ( Troop x , Aircraft z)

aComposition ( Troop x , Aircraft y)

createMission ( p , info)

deleteMission ()

updatelead (x ,y, z)

addComposition (x ,y)

removeComposition (x ,y) r Composition ( Troop x , Aircraft )

Lane

+LoadMissionFormINI()
+getCypherFormINI()

-cypher

-laneMap

M

-troo;:_]arrleMap

-id
-pointMap
-mission

+createLane()

Troop

-membercount
-assigned

-leader
-compositionMap
+createTroop()
+deleteTroop()
+updateAssign()
HupdateLead()
+addComposition()

+createMission()

deleteMission()
+addLane()
+deleteLane()
+updateLane()
+addTroop()
+deleteTroop()
+updateTroop()
+addTroop_Lane()
+deleteTroop_Lane()
+updateTroop_Lane()

+deleteLane()
+updateMission()
+deletePoint()
+addPoint()
+updatePoint()

+caculateCourse()

+caculateMeetTime()
+caculateFlyTunnel()

+caculateTunnelLine()
+caculateFlayPathDistance()

+caculatelaunchPoint()

+removeComposition()
+updateMembercount()
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