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Abstract Component-based software engineering (CBSE) composes reusable components and
develops applications with the components. CBSE is admitted to be a new paradigm that reduces the
costs and times to develop software systems. The high quality of component designs can be assured
if the consistency and correctness among the elements of a component are verified with formal
specifications. Current formal languages for components include only some parts of contracts between
interfaces, structural aspects and behavioral aspects of component, component-based system,
component composition and variability. Therefore, it is not adequate to use current formal languages
in all steps of a component design process. In this paper, we suggest a formal language to specify
component designs Component-Z. Component-Z extends Object-Z, adds new notations to specify
components. It can be possible to specify interfaces, the inner structure of a component, inner
workflows, and workflows among interfaces with Component-Z. In addition, Component-Z provides
the notations and semantics to specify variability with variation points, variants and required
interfaces. The relation between interfaces and components is defined with mapping schemas. Parallel
operator is used to specify component composition. It can be possible to describe deployed components
with the specifications of component-based systems. Therefore, the formal specification language
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proposed in this paper can represent all elements to design components. In the case study, we specify
an account management system in a bank so that we show that Component-Z can be used in all steps

of component design.

Key words : Component-Based Software Engineering (CBSE), Formal Specification, Variability,

Object-Z, CSP, Composition
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CustomerInfo=lid : CUSTOMERID ; grade : GRADE] e e
AccidentInfo® i coidontd ino cxstomerld it -
laccidentld : ACCIDENTID ; customerld: pr—
Rk [ taccountia: 4CCOUNTID: .ct N N
CUSTOMERID ; accidentType : ACCIDENT_TYPE] o= amount Ny | oialdmount = + amownt?)
Account[ry‘o-é [account]d : ACCOUNTID ; customerld : E:(:;mﬂ::ﬂngl; amount ?: Ny | totalAmount » amount? ; totalAmount’ = totalAmount - amounr?
CUSTOMERID ; amount ]
ACCOUNTID, CUSTOMERID, ACCIDENTIDE 6.3 7Hdx
AR, o, Azel Aol GRADEE 149 $5 Fax dA7 A=Y Bzl 988 e S
£ 7171t} Customerlnfo$t Accidentinfoe 183} -9 ZEag AARY F8a-9 FASE ObJeCt“

Atz 23] Al dapgrolth

6.2 BafjAa

HATIE FA9 R W] dAe IAXTIE Wi S
oz 22§ AAsRs Relth Fu#l2 dAE Object-
Z9] ®719g AHgsle] HAE £ Stk ‘Account’ E¥)
20)A  ‘transfer’ operation® AFHUEH olf=
‘transfer’ @ H#olAo] glolx ‘deposit’™® ‘withdraw’
E AHgste] oAy EHET] o]t

(‘u tomer.

{ t(getCustomerlnfo)

{name: NAME}

getCustomer = [info! : Customerlnfo | infol.name = name ; infol.grade = grade}

zz wAMstn 44 7Hsd 7PAXE enumeration 22

PAg e 2L AXJEdM A4 sl 7hHA

£ noFEeh

NO_OPENNING _ACCOUNT_VARIANT:=NOT_BAD

CUSTOMER | NOT_EXCEED_ACCIDENTMAX

FEE_VARAINT = NO_FEE_VIP | DISCOUNT
e AL o)A ALt Eela-lelch

InterestFormula.——
computelnterest = [ amount? : N, ; interestl : N|]

interestFormula-A.
Tlnmull’omula
computelnterest = [interest! = amouns?* 0.005]

|

InterestFormula-B.

InterestFormula
computelnterest =
[if amoun? > 100000 interest! = amouns? * 0.01
else interest! = amoun?? * 0.05]
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R s . LF CERIL

eeCalculatic
I_;ain = [grade? : GRADE ; fee! : N]

eeCalculation A eeCalculation-B.
FeeCalculation FeeCalcwlation
getFee={if grade? = VIP fee! = 0 elsc feet = 1000} | getFee = [if grade? = VIP fee! =0
clse if grade? ~ SPECIAL

feetm 500 else fee! = 1000)

NO_OPENING_ACCOUNT _VARIANTE A3 7
A A 20¢ AR F A9 =g rhadel EAg
the AL RAFET. NOT _BADCUSTOMERY ‘Account-
Manager AXVE7L GRADE7Y BADQ 14 AF
£ MEg + =% IY. NOT_EXCEED_ACCI-
DENTMAXE A A8 A 249 Az 37} o™
#e godw Az NAE HEdA get

FEE_VARIANT= 54588 Adst= % el 7bd
e HodFt NO_FEE_VIPE VIPE A2si1 RE
IANA FYF o F5E8E RAIRESE JFh
DISCOUNTE FeeCalculationg A48 488
ARNRY FeeCalculation®) 351 Se¢7F Wi Al 3
TdEd A91EY.

6.4 QIE{BjO|A

QEHol2E Z Aojol E7IHS AMEs g =7
uis} ¥ o)A A7|utE BA P

o 22 A H o)L MAM-E abstract state sch-
emac|tlh, Abstract state schema AccountStates
IProvAccountManager 1E1#jo]29] /de] W3S H#
Hat7l A5 AS8Y CustomerState= IProv
CustomerManager <IE|gjo]x9] e W2lE ®HH}
7] {8 A€t

rmm : P Accountnfo

Cs
customers : P Customerinfo
accidents : P Accidentinfo

(Vaccident & accidents A 3 customer € )® accident. = id
Vaccident, , accident, € accidents | accident, # accident, ® accideniy.acciderild = gccidenty.accidentld
Ycustomer, , customer; € Cusiomers | cusiomery # customer; ® customer, id £customerz.id

e A 324 el deisolzolt,

1PrevC:

Fgmaa«w =
[A . (CustomerStatey; id? : CUSTOMERID; name? : NAME |
G ‘ =G St U §id?, namel; GENERALY )

regisierAccident =
{8, . ( CustomerStatey, id? . CUSTOMERID; accidemld? : ACCIDENTID; type? : ACCIDENT_TYPE}
3 customer & CustomerState.customers & customer.id = id?

G *accidents = Cs accidents \J [id? ; acid? ; type?] ]
searchCusiomer =

{E CusiomerState; id? : CUSTOMERID; info! : Cusfomerinfo |

EW G Si id = id? A info! = customer]

-y

E. CustomerState
id? : CUSTOMERID
accidenis! : P Accidentinfo

accidenss! ¢ CusiomerState.accidents
V, accident € accidents! ® accident.id = id?
V. accident, & CustomerState.accidents - accidents! » accident,.id = id?

Edo] 2 54 A 31 @ A 5 5(0M5)

O AL Az B dEsjolzoln

—JProvd, Manag

onenA
’—A(AccountStdle)
accountld? : ACCOUNTID
customerld? : CUSTOMERID
grade? : GRADE
accidentNum? : N,
Y, e ° td = el
ts'= U s Id? ; customerld? ; 0}
dp_pnﬂ'l
A( AccountState)
amount? : N
accountld? : ACCOUNTNID
3, e * " Id = ac 19
3 is'e Id = accountld?
P e -+
r.wi&hdr/-m'
A( AccountStatey
amount? : N
accountid? : ACCOUNINID
b | € . 4 I d = 147
PR 1 = 10
account.amount > 0
dransfer.
A( AccountState)
amountParam? : N
toAccountld? : ACCOUNTNID
fromAccountld? - ACCOUNTNID
grade? : GRADE
3yfromAccount & ® fromA ¢ ld = fromAc Id?
=y e .,nl ¥ = 1 4, 9
difromAccountie * ® fromd, untld = fromA Id?
104 1. * @ oA 14 = tod 10
Jfrom4 d nt < fromA t — amount?
104, > 1A ‘. ¢+ 7

g A& ICusCustomizationolxl AME-E abstract
state schema®|t}. AccountVariant's ICusCustomization
Qg s ol 2o e WEE FHY] 8 AgETh
AccountVariant =
[formuia : | InterestFormula, account Variant : OPENA-
CCOUNT_ VARIANT, feeVariant . FEE_VARIANT
acccientMaxNum : ||, feeCalc : | FeeCalculation]

g2 e Az Fe AXIE ERE Ak
customization $¢1E)¥jo}j20)n},

1CusC:

Formula € [A(. s formula? : LI la | formula = formula?]

selectOpenAccountVariant 2
[Aldccount¥ariant) ; varians? : NO_OPENING,_ACCOUNT_VARIANT | accountVariont = variant?}

seleciFeeVariant = (MAccountVariant) ; varian? : FEE_VARIANT | fee¥ariant = variant?]

Accide = AL ; variant? : N ; acccientMaxNum = variant?)

plugFeeCale = [AlAccountVariant) ; varians? : \FeeCalculation) feeCale = variant?)




Component-Z: Object-72 &3¢ HEJUE AE HA Ao 691

A FHol~ HAE 51 H uiEe A3t &
3} o] CSP =2 MA2 WHEgo

4 ()} 234 IProvAccountManager?] 2%zl
A9 AL v o] TP

OPSIProvAcoutManager = 0PeNAccount, deposit, withdraw,

transfer} (29)

A (4)9) 93| TProvAccountManagers) deposit 2
Holdel 8 A7 vke ted Zo] EHEErh

iNPULtiProvaccouniManager(deposit) |

[self : IProvAccountManager; amount?: 14 ; accountld?

ACCOUNTNID] (30)

4 30)9lA selfe QEEo]2d dgHe FE WF
2 QH#HolAuin) gho] tEEE A4 ghog Fodrt

2] (6)d) 98 ¥l deposite] W-&3= CSP
ZRA2E 03 2

ProOrprovaccouniManager (deposit) =

deposit,? inputiProvaccountManager (deposit)—

proOrprovaccountMarager 3D

IProvAccountManager?] THE ¥ ol o33}
& CSP Za A2 AP 4 (Dl sl IProv-
AccountManagerol th€3te CSP ZgAlxe g3
o] HHF]

procliprovAccountManager < DOP-OPSIProvAccountManager * PTO

cO1provaccountManager (OD) (32)

IProvCustomerManager, ICusCustomization®] <]
g g

6.5 QIE{Ho|A 18

AeiH o] 27} HAEWEN S Uehdohd UEs
ola I1FL HIJES F3IA ¥WE JeEgdd HEW
E A HEXJE FHU W& BE UMLY <«
A5E AH83td E@Pc) Component-Zo| A& CSPE
A3l AEdEs] FAHQ He RHFCL

—

:acoumzlhovAuthanaga

:-ummer. ProvCusiomerManager

:mmmim: ICusCustomization

lopendccountP ERMLE AB8H7) A Cuwomer AEAILE AR nAg J4FaH
Az Seg =29 F ﬂﬂlﬂ’ﬂﬁ' St

P P e
if id = NULL

Customer

P 2- A »

else customer. searchAccidentsiaccidents —

o orad de 4 P

depasitP % account.deposit— depositl

withdrawP 2 account.withdraw — withdraws

#OAN 29 FRHE WA AN 2R FAF FIAF ¥ 22 FHEE Aefohe
olfis A FFol e ¢4 R qRoinh

transferP ® account. searchCu

transfertinfo.grade— Hcc:tunl,WlLSfﬂ‘—v transferP

11 customize, customize,, customizey’s TPEXNE AT ZRM2elt)h of ZRA2E o4 A
9 8N 3EE YolH BER 4F cAE FYh

customize =

customize; = if variant = DISCOUNT then -plugFeeCalc: lse
izey & izer selectOp ianfivan
if variani = NOT_EXCEED _ACCI AX then i i¢ STOP

else STOP

Ci
14
customer : KCustomerManager
registerCustomer 2 customer.registerCusiomer — registerCustomer
is idemt 2 customer. s dent ~ ide
searchCustomer 2 customer searchCustomer — searchCustomer
hdccident 2 customer searchAccident — Accide

99 <HHolA 1§ HAE BE JEHolx IF
HAE dHHolAS FZE B JdEHolX BAYG F
gsjo] 21z @t Object-ZE AMg3l= A$ 2¥# o]
A BAS eHelR Alolg HAA BEES HPZ}e
HAe &as7) o]yt Component-Z= 71539 9
A} Y BAE 983 gk A28 5
71539 BAT AHERS AXIE he) Agolri o
Bl 4A uE 5 QAT 53 HAs LA JYH
I, AR 248 W PA WREC wEA
Component-Z& AMH-E 7% BAHet 53 wWAel £
= AXJIE A4 F&3tt

gle] gAE HE BRAS ewdod 3F &4V
CSP ¥71¥g Ahgsly 2143l R EFULS & &
At

AccountManagerIlGe 4%9) Fxolth o] Fex
= A MY £A48 ztet- IProvAccount-Manager$)
#Az32}, ProvCustomerManager?) 3%}, ICusCus-
tomization®) &z} EF o] FP2E R A ==
H2g gteth 24 Z2Al2dM % o] of =2
Axz dolrle ALE Aslne TEAL B
€ 929 e ALt

AccountManagerIGSl depositP ZEAZ=F 2] (8),
9), Q0 osliA g7 2ol Hodn

PproOiprovaccounmanagerl@ccount.deposit) = deposity?acc

ount - IProvAccountMarnager ; amount? @ |,

accountld? © ACCOUNTNID] (33)
depositP 2 proOsrrovaccountManager(account.deposit)—
depositP (34)

AccountManagerlG % provide QEj#ol=e] ¥
o tgahe CSP Z2AHAE 4 (1D dsiA &3
2ol Aojdd

proclGP accouniManageric = openAccountPllldeposit Pll|

withdrawP\\transfer P—procIGP accounmonageric  (35)

AccountManagerlG % customization QIEIHo]X9]
Al S CSP TEM 29 CustornerManager—
IGoll t83te T2AAE Agdch

6.6 HEHUE

o] AdMe ‘CustomerManager’ AXAES} ‘Account-
Manager ZATVESY WAE AAPTh
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O nagerCOMP.

CustomerManageriG
{customers : P Customer, accidents : P Accident}

Mappinge{map : Customer{nfo -+ Customer, map, : Accidentinfa —» Accident |
dom map = {Cu St Aranmap = |
adorm mapy = {C3 idents} A T80 wiap, = {accide
Acustomer e sioresetQf Customer v maplcatomer).id = customer.id
AW(W)M’M’WAM@(MW?) grade = customer grade
ident & accidents » ide d = qrcidems.accidendd

{accidend) 4 cids y Y

L)
cutiomers = & A accidents = &

reginterCussomer=[d, . (cusiomers), id? . CUSTOMERID, name? : NAME |
Veustomer & customers ® customerid = id? A let cusiomer : Customer @ customerid = id?
A = name? fe = A - U customer}
registerAceidens
2 4, . (accidents), id? . CUSTOMERID, accld? : ACCIDENTID, yype? : ACCIDENT_TYPE|
3 customer & customers o cwtoMrd =id? AY, accident = accidents & accident.accld » accld?
et accident, : Accide = id?; ident).accid = aceldPraccidenty.fype =type?
A accidenss’ = accidents o accident |

searchCustomer 2{id? - CUSTOMERID, info! : Cxotomerinfo|
3 CWQW wcusiomer.id = m"mnjnl = customer]
1 C infoSer! : P | dnfoSent < aocidents A
Vaccident & iufoSer © gecident.aceld = id?A Yaccident, € accidents - infoSet © accidenty.accld ¢ id? )

COMP.
oMPE & 240
AconenHianageriG #3%d A= aF
JoeAmowns : N #AY g
JeeAmonmt = 1000
L iant, cvFeeCalcr FFAR0ITH

[accowmgs : P Account o cvFormula : UnteresiFormula ;
cvAccoustVarians : NO_OPENING_ACCOUNT VARIANT ;
: FEE_VARIANT ; faxNum . N ; cvFeeCalc : \FeeCuiculation] 13k 271vt

IMappiege UEIMO)L BH £5IoHE BEUE e 2sjviz Mggcl
Mspping. /4% 299
map: Amntljow,{mw

O_OPENING_ACCOUNT VARIANT= FEE_VARIANT

wu-'amm

taa Wap = aooounts
Vmcdommap ® maplaccount).accountld = account.accoundd

= BCCOMNS.

ER magh , iant, evFesCalc>

accoms =S
ot & X vtolAz NAF24Y

Nopemdocoam AN E VBMSIE 2FE B 9Y 0L 249 A% IR, Az 45 Rd
A3 B4, AR G ZHAAE e8] A% A 3% FAYc
#A% AR

Aaccownts)
accoundd? : ACCOUNTID
cusiomer1d? . CUTOMERID

Sroccount : Account » arcont.accourtld = accountld? | accounis® = accoknts U acoount
if cvAccouniVariant = NOT_BADCUSTOMER grade? ¢ BAD
if cvdccountFariant = NOT_EXCEED_ACC X <

checkAccountlD = AR D A
faccomtid? : ACCOUNTID; amount? - N| iaccount & accounts ® accosml accowntfd = accountid?}
checkAcoountiDy2 [fromAccountd t: ACCOUNTID ; tadccounttD? : ACCOUNTID) ; amountParam? 1Ny

£rade? : GRADE ; feeTewp : N ; fromAccotns : Avcount ; toAceouns ; Accost |

JromAccount e accounts ® fromAccount.accountld = fromAccounild? ;

toAcconnt € accowis » foAccount.accountld = foAccowmid? }

HARA t‘:‘ﬂ") #HEA) YA

& accounis « d 4? ; t > amosnr?]
ffromA: < amount? + feeTemp)
g
deposity s a(accounts) :dAccount - accounts | dAccount.aceauntld = accountidTy
cmmﬂmnﬂ)
deposit * (depasih A 2 Hdeporiti{ amaurtl! interestl] 3}
4 5]

wighedraw, S [A{acrounts); wAccount ; occounts | wAccount.accokntld = accoundd?)
* whAco withdraw(gmount?)
withdraw

De itk

HEER AN
caleulateFee SlevFectariant = NO_FEE_VIP  grade? = VIP|oifeeTomp~0)

calcwlaseFesy2|cvFeeVariant = NO_FEE_VIP a gradel = VIP|#{feeTemp=feedmount]
caiculaeFee,2[cvFeeFbriant = DISCOUNT] #cvieeCaic gesFees|fee Tempfeel]

Hoy A
[anafer’ openstion® HAFES 7PAAR RolEd mmfe LWHARAAE F RS Aa
247t @AYt § A NIHEL F HHE 4t 2FE wcope enichment® AHE
q EFPF

e 4 deposi P
) A P ]

formala, a depowitfi ]

sfer

sfer

SoeTtmp famowntl]

n i i )

(cvPeeVariant = NO_FEE_VIP A grade? = VIP) etranger,
O{ovFeekoriant = NO.FEE_YIP ngrade? » VIP v anmen- DISCOUNT) strangferyn

formu $ 23}

N

11 A, F58 AL pging Al AARES

iplwginiereniFormusa®t Crstomisation LEA)2S) WA o) 8= SXIE eyl
Hoz oz M AME PEEEA proginBch. phgfeeCokcs $45 AT ANE Foi
Qe

pluginserestFormla S{AlcvFormula) ; formula? : {interestFormula] cvFormula = formula?) *
phagFeeCale = [A( cvFesCalc) ; variant? ; \FeeCaloulation | cvFeeCalc = varian?)

7R AN 7}!’2! 43¢

HseloctOpenA seleck 7 39 B 3§ WEEEA APY
=AM ¥ ; varian(? : NO_OPENING_ACCOUNT_VARIANT |
cvdocountVariant = variant?]

(4R AR 7HEAT 43T
DelectFoeVariomt % [MevFee¥ariant) ; wirian? : FEE_VARIANT | evFeeVariant = variand?}
YR A% ABY

identMaxhum 2 {A( i Num) ; wariant? : N | cvAcoclentMaxNum = varian??)

JEHo|AE AT 75 A AIXIEY 4%
S wol gk HAV gad Fae HXdE YR
& AA# Ik 43 BE A HEJES} gNE F
gerg FXIUE UF dAE QEHols, FXVE
g A W Eejsojor grt. Component-ZE
o} AHd& NPT

el HWAE BHd HIJE Yo =g 727}
Object-Z& AM&3le HA w¥PL ¢ + Ik FX
YE W3e AR FEE Fdk ) WE
Object-Z8 AM83e o] f-&sidh

SEmo)lx 2§ Y= Provided <QEIH )29}
customization $1E)#jo)29) euF o)L <) AEHo]
A S AT AxdE QHHojdd digHoh
m}eld ‘AccountManager’ eIl FNAM LiER}
E 2E ougold olF2 ‘AccountManager AZEY
EJAE Yefel §id.

Customization {1EjEjolzo)] dj-g3l= L3y o]l
2% 32EA gow AXIEE J¥F £ gk U
o)A 2§ 7bAA 43 Z2AAE customization
QB Fjo) 20 eHdolAo) FEE dovIA ¥ FE

He g B3R

o) AFnte} F ¥ map® mapld T3 AEH
o)xgt HFAE Alolo FEo] A ¥ex HH
g 4 ot

2 (13)e] 98 AccountManagerCOMP2] 38 =
Flvke o 2ol Fognt

statesamnMaagercomp 2 [feeAmount 311 * laccounts * F

Account © cvFormula : | InterestFormula ;

wAccontVariat © NO_OPENING ACCOUNT _VARIANT

cvFeeVariant - FEE VARIANT ; cvAcccientMaxNum :

M; cvFeeCalc - | FeeCalculation) (36)



Component-7Z: Object-Z8 3% AZUE Y BA Ao 693

2 (36)94 accounts= A Ax=®xe] FAjtolx,
cwFormulae A Q2gzold, A d2EAE
Object-Z9] history 7J¥t 2lm|&e] 2j3] Aolgh 4
& E9] Account B9 A2®”AE accountld
ACCOUNTID, customerld : CUSTOMERID, total
Amount : 11914 accountld, customerld, totalAmount
7t AR F Sl BE Ve 458 JYeE dyst
£ State ¥4 29 olAl deposit, withdrawe) w7
Wy AR M & de EE FES vfde
gl oo o)FE A% eE Ze Event®

Aodn.
& Eo] State$} Events W3 22 e /1A
T A
State = {{‘accountld’—100}, {‘customerId’—200},
{‘totlaAmount 1000}, ...} (37)
Event = {{'deposit’, {‘amount?'—100}}, {'withdraw’,
{‘amount?—100}}, ...} (38)

Account Zei20) th$-EHe History 279 o
T} zre] Fojgrh
—AccountHistory.

states : seq.State
events : seq.Event

states = ()
Vi, j : dom states ® dom states(i) = dom states(j)
Vi: N, ®ie dom events <> i+1 € dom states

2] (36)9) T Accountt T AccountHistory$} 5
stk AccountManagerCOMPS] openAccounts A%
3 ZE eH#o)iEL 7 AN U=go y&3e
history& AH&3l & endejl 2ivlz WRd &
let. wEtd AccountManagerCOMPE historyE A}
|3l g AAe FH2 £7viE HPHT = 2
A &u)E&-2 historyE ARS8t @A A9 on)
Eo8 yaarh

2] (15)°ll 98l AccountManagerCOMP2] 293 ]
A9 JEe S o] FjEnt

OPSAccountManagercoMp = {‘0penAccount’, ‘checkAccountID’,

‘checkAmount’, ‘checkAmounty’, ‘deposity’, ‘deposit, ‘with-

drawy, ‘withdraw’, ‘calculateFeey’, ‘calculateFee;, ‘cal-

cuateFees, ‘trandery, ‘trandfers, ‘trandfer’, ‘pluglnterest-

Formula, ‘plugFeeCalc, ‘selectOpenAccountVariant,

‘selectFeeVariant’, ‘setAccidentMaxNum’} (39)

AccountManagerCOMPS] 2} @3 go)del o35
£ CSP Z2AM2E 4 (16), 4 (17 g3 Ao
th 48 E9] deposit 230l HSHE TN
< v gol Aodrch

ProcOucmnManagercompideposit, stabeacousMangercomp) =
deposit?accountld?” ACCOUNTID; dAccount:accou
nts;amount?: 111 }—schemaldeposit)—procS accountMan
agercoMP( 0 stateaccountManagercCOMP) (40)
ProcSaccountManagercomp (State accounManagercoMp) =
Mop  OPSaccountManagercomp * PrOCO AccountManagerCOMP
(op, 8 statesccountManagercoMp) (41)
2 (40)1M schema(deposit)2 deposit 2.3 &)X
< Jvehls Z 2Fvjolt) schemaldeposit)e} A3
9l g2 A
AZUE uo] f&EE Z=A2E 2 (14), (18)
o9& T3} o] Feojdr
initaccountManagercomp 2 [accounts = @] (42)
procDaccountManagercoMp 2Nt AccountManagercOMP @
ProcS AccountManagercOMP( 8 stateaccountManagercomp) (43)
AXUE W9 JEHo)2 IFE AT Z2AA
£ 4 (199 g o3t ol Fejdrt
Proc’ AccountManagercOMP = ProclGP accountManagercomp
[{x £ ({lc: Chans(proclGPAccomtMansgercomp) |} -required
{lc: Chans(DroclGPacountMansgercomp)| )% \ref(x)}] procD
AccountManagerCOMP (44)
4 (44M  Chans(procIGPaccountManagercomp) -2
AccountManagerIG7t 3Z3= Ad £ provide SH
Hojx7t WARAE BUAY g & e Adein). u
g g 2ol AP
Chans(procIGPaccountManagercomp) = {registerCustomers,
registerCustomer., searchCustomen, searchCustomere.,
searchAccident,, searchAccident., openAccounten,
openAccount., deposits, deposit., withdraws, with-
drawe, transfer,, transfere} (45)
AccountManagerCOMPS] A3 T2 2t 4 (20)
I 4 (2D s Feolgd
ProcP accounManagercomp 2 procliprovaccountManager  (46)
procRuntimecon £ proc’ accountManagerCOMP{c: Chans(proclGP
AccountManagerCOMP)I} || {lc:Chans(procPAccountManagercoMP)  procP
AccountManagerCOMP—~ProCRuUntimeaccountManagercomp (47)
AccountManagerCOMP2] 23 ZZ A7} o]9H)
FRHETE 1) $13 IProvAccountManger? deposit
ool amount? = 1000, accountld? = 12347}
A8, IProvAccountManger?] A2EA F=2A7L
Mt %e 7Hd 7f oldE oWET RAZEAE A
gk WA A (32)9) 9F) deposity.44.1000.12348=
oWz} wAZcE 2] (47)ol 938l deposity.1000.1234
T A 44)9] T2 A2 Agdnh 4 (34)9} (35)e]
3 AccountManagerIGol deposit,.44.1000.12348= ©]
HEL AR 2] (44)s] o3 o] ojHE F E W
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ojx FZz} 447} A=HHO depoist,.1000.12347F HAX
HQE Yo HGH 4 @3)d dz) 4] (4, (429
zZzAa7l 88k 4 @)X deposit ¥ ol
< amount? = 1000, accountld? = 1234 gytn
deposit 2¥#olAel My zAL WEI=A HAG
F w3 4 (36)9 AE 276tE WA

Mapping Z=7)9}E AHEsle] QlEjsjols ew#o]d
 AZXVE ew#Holde 44e ABIe AFL
A}

6.7 HXHE my3

AXJE Al 95d%ddes AXVEE 239
AzElg whET AXVE s Aide AXIES
43 ZFojlnz FIVE ZHIHIE YA
o

& 27ivhs AccountManagerIGS} CustomerMana-
gerlGE AP AXVE ZU9)aE Jeldo

BankingFW

laccount : AccountManagerlG ; customer : Customer

ManagerlG;main account 1Customerl ICustomer CUStomer]

2 (22)9) Y& A¥XIE =HYYI) YgHE =
ENaE UgH o] Fojdd.

DYOCBankingFW = ACCOUNtICustomer| lIcustomer CUstorner (48)

6.8 M=l 2| AlAH

AXIES YT Folx FEIEV] WX 4¥s
R@do} g} viXAjoll= JpaAe] AR Qe H o)
29} QIEHelx 1§ 210 9Ese FXGE o
2827} AT, o] 432 Component-ZolAe A
28 Paz gd

o2 A& AccountMangaerCOMPS}  Customer-
ManagerCOMPE 2335 A3 ] Al&agle] Aot

bankingFramework : BankingFW

‘OMP
1ger : Ci A OMP
Jormula : InterestFormula_A
JeeCale : FeeCalculation_A
i izelformula —» A ize?DISCOUNT—»

izelfeeCale~

accountManager customize?NOT_EXCEED_ACCIDENTMAX-->STOP
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