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BEGIN

select an initial state x
select an initial temperature T >0

REPEAT
REPEAT

y := generate_state(x)
d := cost_funtion(y) — cost_funtion(x)

IFd<0THEN
X:=y

ELSE
IF rand (0, I) <exp (-d/T) THEN
X:=y

ENDIF

UNTIL is_thermal_equilibrium() = True

T : =reduce_temperature(T)

UNTIL is_stable() = True
END

< <
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BEGIN

select an initial state x
select an initial temperature T >0

REPEAT
REPEAT

temp_y := generate_state(x)

y := local_optimize(temp_y)

d := cost_funtion(y) — cost_funtion(x)

IFd<0THEN
X : =y

ELSE

IFrand (0, 1) <exp (-d/T) THEN
Xa=y

ENDIF

UNTIL is_thermal_equilibrium() = True
T : = reduce_temperature(T)
UNTIL is_stable() = True

END

717 2.6 SWAMENVITHLANFALOUTARIAIENITUANNNIZANBNIZ U

a



local_optimize(x)
BEGIN

initialize_vector(V)
Uu:=0

WHILE |V| < THESHOLD

WHILE cost_funtion(x+V) > cost_funtion(x) and iter < MAXITER

V :=random_vector(V)
iter :=iter +1

ENDWHILE

IF cost_funtion(x + V) > cost_funtion(x) THEN

Vi=V/2

ELSE

IF iter =0 THEN
X =x+V
U=U+V
V:=2U

ELSE

IF cost_funtion(x + U + V) < cost_funtion(x) THEN
X =x+U+V

Uu=U+V
V:=2U
ELSE
X:=X+V
u:=V
V:=2U
ENDIF
ENDWHILE

local_optimize := x

END
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o v: flunnwmasian3ldlun1susniugniusdnnaneluanius lu

o U: lunnmasen3lEiAunnmesuingzanaag v
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<Initial AcceptanceTemperature>1000</Initial AcceptanceTemperature>
<AcceptanceTemperatureReductionFactor>0.7</Acceptance TemperatureReductionFactor>
<MaximumAcceptance>-1</MaximumA cceptance>
<MaximumTryStep>500000</MaximumTryStep>
<ParameterConfigs>
<ParameterConfig>
<InitialGenerationTemperature>1000</Initial GenerationTemperature>
<GenerationTemperatureReductionFactor>0.7</GenerationTemperatureReductionFactor>
<MaxValue>5</MaxValue>
<MinValue>-5</MinValue>
<IsParameterIntegerType>true</IsParameterIntegerType>
</ParameterConfig>

</ParameterConfigs>

</SALO.Config>
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CarServiceLog
st tdechanician +carSenicelog saD: String
+ receiptMo: String P - logHo: int
+ rentalMeteMo: String P -hegie agpva description: String
+ rentalfee: double

o .
- + updateLogd : woid
+raceipt +mechanician (\ ’ i

Rentzl Staff

X Rental History
+rentalHistony

walidateCustomenSting, Sting) : waid
prowideCarnformation(String, String) @ woid + updateRentalHistand) @ wvoid
processRentall) @ woid
processRetumn) @ woid

+rentalStaff
+eustomerhdaster +rental Transaction

+ o+ o+ +

Customer Master X
+earlnventon Rental Transaction

+ chediCustomerRecord{String, String) : void

rental TranzactionHo: String

+ registerCustomen) : wvoid memberll: Sting
Custamer Carlnventory carll: Sting
* rentCarO:\toid. +, cheskCaString, String) : void + generateRental Transaction? : woid
+ returnCan}: void +  updatelnventonaString) woid
+member
hember +car +rentalHote
+ ID: Sting Car Rertal Mote
+ name: Strin 7
+  addreld Strigng + 1D: Sthing + rentalMoteMo: String
+ honeNIO' Strin | iredeg s # pledge: double
ke : g + year String + rentalFee: double
+ color Sting

freeStatus: boolean

+ updateStatust) : void
+ chediStatua)) : void
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Class Method NSMsg | NMsg | NSMsg/NMsg | FeatureEnvy
CarServicelog updatelLog 0 0 NaN FALSE
RentalHistory updateRentalHistory 0 2 0 TRUE
Customer rentCar 0 2 0 TRUE
Customer returnCar 0 1 0 TRUE
Car updateStatus 0 0 NaN FALSE
Car checkStatus 0 0 NaN FALSE
RentalStaff validateCustomer 0 2 0 TRUE
RentalStaff provideCarlnformation 0 1 0 TRUE
RentalStaff processRental 0 1 0 TRUE
RentalStaff processReturn 0 2 0 TRUE
RentalTransaction | generateRentalTransaction 0 0 NaN FALSE
Mechanician checkCar 0 1 0 TRUE
Carlnventory checkCar 0 1 0 TRUE
Carlnventory updatelnventory 0 1 0 TRUE
CustomerMaster | checkCustomerRecord 0 0 NaN FALSE
CustomerMaster | registerCustomer 0 0 NaN FALSE
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F1379% 5.2 AnRsdn NSMsg uay NMsg 2ediumsansine] luliinangniiulseudavesssund 1

Class Operation NSMsg | NMsg | NSMsg/NMsg | FeatureEnvy
19 validateCustomer 1 1 1 FALSE
19 checkCustomerRecord 0 0 NaN FALSE
19 provideCarlnformation 1 0 Infinity FALSE
19 checkCar 1 0 Infinity FALSE
19 checkStatus 0 0 NaN FALSE
21 registerCustomer 0 0 NaN FALSE
23 rentCar 1 1 1 FALSE
23 processRental 1 0 Infinity FALSE
23 updateRentalHistory 1 1 1 FALSE
23 updateStatus 0 0 NaN FALSE
23 returnCar \ 0 Infinity FALSE
23 processReturn 1 1 1 FALSE
23 updatelnventory. 1 0 Infinity FALSE
26 checkCar 1 0 Infinity FALSE
26 updatelog 0 0 NaN FALSE
36 generateRentalTransaction 0 0 NaN FALSE
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customerhd aster
:Customerhd aster

member :Member

registerCustomen)
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_get[lD] —
L]
_get[name] — E
T L
_get[address] E
[l
_get[phoneMo] _-____L
_=et[ID] — i
g
_set[name] - i
L
_=et[address] "--"LEJ
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rentCan)

aCustomer rentalStatf carlmventony car :Car rentalHistony rentalTransaction rentalMote aCar:Car
Customer :RentalStaff :Carnwentony :RentalHistony RentalTransaction :RentalMote
P provideCarnformationfmodel, i i N i i i
year) 0 0 0 ) 0 D ]
! ' ' ' ' ' I
Ll 1 1 1 1 1 1
chediCanyear,madel) ! : " ! ! !
Lol 1 1 1 1 1
_getlyear] . . : 5 d
_getimadel] D. . i i i
_get[colar] ___E] ! : ; ]
F’U 1 1 1 1
chedkStatusl 5 4 ! ! !
L 1§ 1 1 1 1
_aetffre eStatus] i ! ! !
Loty L e | | e
processRental) T T ITl E E E E
= rupdateRentalHiston) | 1 ! ' .
u : P cnerateRental Transaction) ' 1
: : - : :
l 1 L] - 1
0 i _=efrental Tranzactionho] [
E E _setfmemberlD] E E
q i _set[carlD] i i
¥ r _set[rentalMoteMal ' .
E E _=etfrentalFea] ___D E
1 ' ""L'_| I
0 0 _set[pladge] 0 ]
E E ' updateStatusr) : — i
l l Lanil
; g _setfiree Status]
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aCustomer rental Staft carlmventony car:Car aRentalMote receipt :Receipt mechanician carSenricelog

:Customer :RentalStaff :Carlnventany :RentalMote :Mechanician :CarSenvicelog
returnCan) | ' ' 5
D L] processReturn) ) H 4
= 1 1
updatelnventongearl ) !
-r i

_get[ID] »

updateStatusl 7

_set[freaStatus]

_getfrentalMoteHal

_get[rentalFes]

_get[pledge]

_=atfra ceipt-No]

_set[rantald olte Ha]

_set[rentalFee]

| T T T

checkCan

updatelog)

_zet[logMa]

_szet[zarll]

_set[description]
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25

+{rentalTransaction}

17

fearSemicaelogl

+ description: String

+ rentalMoteMo: String

{rentalMete} rentalStaff{T_aRental...

3 1

+

+irantalMote]}

JoarServicelog)

26

frentalMote} frent...
pledge: double

frental Tranzaction}
+ rentalTransactionMa: String

2
20
+eustomerhd aster{member} frentalTransaction}
Imember; + carll: String
+ Dz Sting Imemberfoustam. ..

+rentalNote]

+{rental Transa c‘tion}ﬂ

+Hmember}

+carSernicalog}

+ phoneMa: String

+Hmember}

+rentalStafficarinventondicar}

+

{rarSenicelog}

+eustomert asteffmember}

67

carll: String

fearlnventondfcar
+ model: String

+{rental StafffrentalHistory}{rental Transaction}

fearSenicelog}

frentalStaff{mechanici...
+  chedCan: wvoid

+ updatelog(: woid

+{carlnventondcar}

36

HirentalStafffmechanician}

+rentalMote]

+lcarSenvicelog}
L

23

+

{rental Transaction}

+

{rentalStatfearinwe nto ndfpar

IC: String

+zarinwventondcart

21

{member} fcustomerbdaste. .

+member}

24

+ address: String

memberll: String

+

{rentalStafffrentalHistondrantal Tram...

generateRental Transaction() : waid

+lrentalStaffireceipt}

{rarSemnicelog}

+ logMo: int

{rentalMote} frentalStaffT_aR...
+ rentalFee: double

{rental Staff}
+  processRentall) : void

+ pr Return) : void
{T_aCustomer}

+ rentCan) : woid

+ returnCan : waid
{rentalStatffearnue ntond

+ updatelnventondString) : woid
{rental StatfifrentalHisto re}

+ updateRentalHiston) : woid
{rentalHiston{T_aCar.{carinwe...
+ updateStatusd : vaid

5

frentalStaff{receipt}
+ rentalFes:

double

28

fcarlnventend car.
+ wear String

Hearlnventoneart +

{eustomertd aster}
+ registerCustomen : void

+{custome rhd aster}

+fcustomertd aste{member)

+catinve

+customerhd asterfmember}

Imember}fcust...
+ name: String

12

tond{car}

fearlnventond{zar
+ color String
{rentalStafffreceiptt
+ receiptMo: String

+ rentalHoteMo: String

T

frentalStafffcarnventondfca [T_aCar
+ freeStatus: boolean

{ezarnventond
chediCanString, String) : woid

feustomertd aster}

+{rental Stafi} {earlmrentond{car}

+ chediStatus]) : woid

{rantal 5taff}

+  provideCarlinformationgString, String) :
{T_aRental Staff}

+  wvalidateCustomenString, String) : void

+ chediCustomerRecord(String, String) : woid

vaid

+{rentalStafreceipt}

+lrentalStafffcarlnventondica

+lzarlnventong{car}
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foustomerhd azte i me mberd
24

{oustome rl aste{me mber}

{oustomerhd asterd Imemberd 20 Imember} 24

21

Imemberd :2

[frustomerhd asterd]:
chediCustomerRecord(Il, name)
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IT_aCustomer} frentalStaff} ;19 fearlmve ntonfear} fcarlnventondfcar} | |{earnventonfcar | ({carnventony{car| |{carimventondfecar} | |{rentalStaff{rentalHistory}{rental Transaction}| frental Tran=zaction
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IT_aCustomer}
23

BT_aCustomerl: returnC ar[jI
L [frental

71

k=]

TrentalStafff{carinventond{car}

T

Irental Stafficarlnwe ntordfcad||{rental StafffT_aRentalNote}

25

Trental Staff{T_aRentalMote]
23

TrentalStaff{T_aRentalMote]
33

Staff}]: processReturnl)

[rentalStafff{carinventond]:
updatelnwentongcarll)

[frentalStafff{carinventondfcan]: _g et[IIZ;']

]

[frental Staff{carinventondfearn]: update Status])

[rentalStafffcarinventonean]: _set[freeStatus]

[frentalStaff{T_aRentalMote}]: _get[rentalMotaMa)
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L

[frental5taff{T_aRentalMote}]: _get[rentalF ee] ]
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o

[rentalStafffraceipt}]: _set[rentalFee]
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class OptimizationMng

pa1admILARNIINsInanldngunisngduusnmanzanidnguiaaaniuan

static Optimizer.1OptimizerEngine loadOptimizerEngine(string strEngineName)

wnsand it anldnaunisungluuuimunzandnguionaaiuan

WISIHLARS

_ N AN u ds
® strEngineName: T@mﬂﬁﬂ@ﬂ‘ﬂuﬂ’]iﬁ’]gﬂuﬂu%LMNW?J@NVHF]@\WW?IMZ\]Q
1 acd
ATTLNTU

v
o

a dl
o anaunmILuunnmNNZaN

interface 10ptimizerEngine

gumnafingaeslanduniamgduunvimansantedasdiantlag

void registerCostFunctionCalculator(Optimizer.lCostFunctionCalculator
theCostFunctionCalculator)

IUNERARNMIUAM LT URAULENFAT U NIANT 2L

NN DS

® theCostFunctionCalculator: 881LANAAIUITLANLITZ LY

System.Collections.Generic.List<double> run(System.Collections.Generic.List<double>
thelnitialState)

InsanIMTUNIINIgLRLLTIN Nz AR89 T H0 AT

WISINLADS

® thelnitialState: ANLIEUDIAQLAUAIR1

N ad

AN5LNSU

- o S a Y
° 'i’J’]L?EI“II@QI?]"JL@ﬂ%'ﬂ%slugﬂu‘]_l‘]_l‘i/lm&lﬁtmllLL@"J




104

interface 1CostFunctionCalculator
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interface IUMLMetricEngine
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class IOMng
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static UML.UMLModel load(string strEngineName, string strtUMLStorageName)
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static bool save(UML.UMLModel theUMLMaodel, string strEngineName, string
strUMLStorageName)
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interface IUMLIOEngine
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UML.UMLModel loadUMLModel(string strUMLStorageName)
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bool saveUMLModel(UML.UMLModel theUML Model, string strUMLStorageName)
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