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Abstract Software architecture is an immature field in the discipline of software engineering. The first issue of the
research is how to represent and describe the software architecture models of a system. The main purpose of this paper
is to find out the effective approaches of integrating formal methods and visual methods in modeling software architec-
ture by attempting the theory of SA into practical development. The effective approaches of integrating UML and
XYZ/ADL are emphasized during modeling the software architecture of Elevator Control System. The major compo-

nents are refined according to the component-based refinement method.
Keywords Software architecture,Modeling ,Formal methods, Visual methods,XYZ/ADL ,UML
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Bk 2 45 #y (Software Architecture) 2T £E S 4 T
BHR— M EEMNHRARN. 5EEREERFROGTE
ZHETF BHEEEHEFEENTRAEMAERSE X
BINS B IEREL IR BX T REH R B L5
ROoWMBERES . BYE—TTATHESHRZERIT.SF.H
B XSS k. B2 19994 IEEE AWG/P1471
MELIERGEESEH,. EREXHEANRERR #id
BARGEHERMITHRE BRT TEHRLAH (com-
ponent) . A4 2 (61893 . —— # #E F (connector) LA B A {4
ERGMMEZAE—RBHSHAREGESTLREY . NTF
KEEREKGEEGOFE REREHRITNEELEE LR
A e MBEEHNEE AR R EAKAHXE
H¥E.

HRRKGEZREHHEERERNMERMER KRS
B ENFTEFRABR L. —BUKEEHHAET
ADL AREMEAERTE, —RUKE —BHIET UML
RGN R F . ADL E¥ U —ERLBEFTHESE
MEBECHER, ARG RENBSRREHBERER
FEEIESEL A —RINETEEEXH IR HE
REMWFR W EAMRH; ADL RMERERLHR K
R EHOEEATR, T EBREMN K G& RERHT R,

RiE WM YR MER; BERTESE L ADL &
Wright.Rapide,Unicon. Aesop ., Darwin,ACME.SADL--- %,
X3, 4]RH—FETFIHRITHFEBES XYZ/E 9 8KG
th R &R ES XYZ/ADL, H# R B XYZ/ADL #R T &
FEHNAG ERGESEEATRUENLHEENEREH
Al BR,ADL FRZAETFHHSEBER . RATEH
HES MUBETFEARFTER FETFAHABE, BEERA
M AT R RSy L.

UML 2—H K EFAIB P H R EFHEE BT
HEEE#RGES . CRATEHEANRARLTENR
S2RAGZ—HEENTSASIMMABRREREHER
MPHER, KRG T BERIRELARN AT, HEEREERT
TN EE A —MHEMES, UML B TERMZH, K
BRERMKGEEESHNTHELREEHEE BT ER
161E X, XHE RS Hey R REETIRIEERX LM ER . FHF
RSB MBIE™.

& EFTR,ADL 5 UML Fi# R ET A AL, LY
ENEE RS, RITTLIESY,ADL 55 UML ZE#iE K
HEREHRTERERBEY T E.ADL ZRILELHHR
PEIESFOTLAYRA UML SRR —BRR, —EWHENYE
A 2 MU ERAEREREHEE MEEREXRT &
B MBE. ETFH, AU M AN TN RE —EH
BH E % B, MEFET UML #1 XYZ/ADL 4 &% #iR

ERFRBIER B R E RS (60073020); PEBERIT NN EERE QLR EFHIRE (SYSKF 0303) ; EXBHABHEHRTFRA
B (040803); ILHFRH WIEEAEHAEILREFHREXE RN A ¥ AR FL, TEFRTOIKGETE AT EES.
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KRR GRS AR TR RBTENZRESN
EEAMHHTTRNE.

? ETFREFESEMNRUGGREHMAIET XYZ/
ADL

BEMENE - TETHFEENEEGHRARET
XYZ/ADL 5E TR KTk R g RBE T,

2.1 XYZ/ADL f§#t

XYZ/ADL £3t b6t FEHiEE XYZ/E ¥ %.XYZ/E
= PR B R TIR B MR BTN ER
BECLXYZ/ADL B R R AN T T ER AN E
B4 TR . HPAG T4 AESAHR LAY,

(DR $ et

%PORT PortName==DataType Declaration; [PortBehavior]
%FUNCTION= =[Function Specification]
% COMPUTATION = = [Computation Specification]

(24t

%ROLE RoleName= =DataType Declaration; [RoleBehavior]
%GLUE= = [Interact Protocol]
X4t

% COMPOSITION ==
Name;---
ConnectorInstanceName ; ConnectorName; <+ ]

Y%ATTACHMENTS==
ComponentInstanceName.
tanceName. RoleName; -+
ComponentInstanceName. PortName # # PortName;-- ]

EF XYZ/ADL #3844k R AR, SRR X i R &5
HHTHRBENES RENLR RTHRIE, XT XYZ/
ADL gy ¥HRELX[3,4].

2.2 ETFRHNGERAKKAS ERAE

XR2INMBTREGREBY = RETE - ETT S
ROGRGEHRE. ETRENEREHRBNZET RS
BRGHRE  ETHHNEREHRESET LRI
AR - LR BEH 1 17 4050 BEHS 1F () SRORE s AARFE AL B
KR KEFBEHE RETT MBI R SEHREEE
Wik RS R Y, 4R B, i T R AR
EHSN TR, EL T RAR MG . TXRMNERAZET
MR R SRR RS R RS RS MM RE,

3 XHRHRKRESRE

BRf, TR BEHELEEREFHNEARLBRRIH
WGk GEE HRAFEERL ERNTENRES
BHIRY T EAHRAE.EXINRANBETE
B L, CORBA #ik.Peri M AEEM. FEHU— M
ROEINER—aBEHELENF, WHEIT UML f
XYZ/ADL M4 R K45 R EHEE 5RFEGEE.

3.7 HBRHREHNT

BEEHRGERE - RBAYLHEH RS, R E20
EOBEIRLHTEBAGRRN A ENEBRAANTR
HR.EHBEETHHN IS - BWABERE BREER
GHAREBEENEHREAAEE . B TREANBEXK
PEFITE ) X R B R R A S P04 HE, TTIEXT MRS R
ZYBEMAAINESRBERHRENBEY ERMNNE
S —ER e B R G AR A,

MWABERE AFSAGSHREER G EE4

[ ComponentInstanceName ; Component-

PortName # Connectorlns-

1 HROEESMT R EHREHRETIE
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BRENARGIMDHAFEAR(RE)UREERAFBR
EfTRSHEFREAAEERRE.
QOBELHAEREL . TESRELA. FREMNSGHE
5. CERKIIERESREBKRSEREETITE BFH
EENEALFEEREL TN —HEB. HENGERBHEE
BR#NEEBEENRETARE.

) BBWEHRE . A\ER L2 A B RIEH REME
HEFEERES AN ERETIBRAET e M EE
ERRESHIBEFREZ A EEES L.

(WBBEEEREHEFROCIZEAONNSKEFHE
BE W EEEREFEASHENBREENEFEE
B RTREERFE—NE.

3.2 BRSNS KRR

EEBEGET, RIFH UML BRAEXREEEN T
KRERAED, CAXBRARIRRENELHHAILE
AU B RESHFUXLREHHIEETERA Y a8
REZERFTNENRE; oA THENABRINHEs
Aot B EE, FREHTERET I EH
W A TFIIRANEBRRARAEETREEE  EHE
HERZARZIEEFNEANES FRENB RS EH
FTEF.FUEBEHEZNTEGHE R . T E (Passen-
ger) . {5 3% (Sensor) F1 3% 5% B (Dragcontroller) . R & 12 43t
UTHE LAERERAES: SFEXEBENITHRESHE
BN BRES; BradRSEfBEERFES. 7
m AT ERE REFLENRE  REEHEE . a8
/T FRIT EREN SR ST X%,

o OO

ReceiveFloorReq

ReceiveCarReq

N7

QTrlggerEmerganc yBrake~__

/RecexveReq O/
;( ): : \Open/CloseDoor/Ssnsor
Passenger liverPnssensersToFlo&‘@_%

Indicnteld Indicntelnfonmtions\

é ©I ndicateArrival

Indicateload
IndicateCarPosition

Bl EEENFRERUML BHED

3.3 HEBERHRZNERER

ERRAMETHREREO B EN, ERHANE
RBETeEBRAAM 2 M KR, ME2H R BB EB
R Bk £ R4 A% E A M (Floor) B R4 4 (Eleva-
torSys) .| T E 4t 4 {4 (Door ) 1 &8 8 45 18 E & & (Elevator-
Group-Dispatcher) U F 4 A4 B EHAF T ELE T B
4 (Button). ¥ 4 i ¥ 4T (Backlight ). & 8 R & B /R #8
(FloorIndicator) , jb 5, @M B L EF — MBI XA B
R OAURMEBRETER R ZRE BB REA M (Ele-
vatorSys ) ¥ E 8 7E 8 ¥ B 75 i £ (ElevatorIndicator) . 3% #
(Button) & $ 4 4T (Backlight ) FI s B 5 ) R 45, i B 2 5 K
HR a8 EE H &% (ElevatorDispatcher) I 3 R &5

MoveUp/Down
DraxController

IndicateDirection
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(DragCo-ntrolle ) L 8 G M B G EREH —HBI. &
iR B AL 24 /4 DoorOwner [T E KA BIEE HERLE
(PressureSensor) , 1 & {& & £% (PositionSensor ) #1 k& 3 L
(DCMotor) = F 4.

Door

PressureSansor DCMotor PosttionSensor 1 —
It

Q

A

Elewator8ys
Elewatorindicator

Fioor
ElevalorContr DragContr
Floor oller —1 oller

Backight
[ Bumen Jo— seckton ]

|ElevatorGroupDis
Button palcher

Passanger

(from Use Case View)

B2 ®BEBRAAEREEE(UML 28

3.4 BEHRRHRSENERSRNE

RINEEESRENX T ATERIITERKE, 8
RS MK R G T h — R Rk 00 35 SR -30 E-45 ) 2%
(MVO R MENS B TREAHGIIEH S BEX
Bk SRR Eatiy TRE , mB B raBiEfy
REMEBEELEN TR S CREBENEAL. BT EE
ER CEB.IRESFHRITWABE PG, B UL 3
FAPSAMER FEFBRRENEE FURRNANH
AR . AR ERABRRE  MEREAENZHEM
BEENZE . R(ZH XYZ/ADL #3R MVC X EE—F X%,
WMEBH R RINAEXTHROABREBAR HOXEAA
BRI ERGHAGF L AR RO RREFITTH#
P

// MVC kS5 RAs ik
USTYLE MVC==[
% TYPE MESSAGE
// % SO O &S B iER 2T MESSAGE
%PORTTYPE In==MESSAGE //% L% 1265
%PORTTYPE Out==MESSAGE
% CONNECTOR MP //5g 3Lk 44
%ROLETYPE Sink==MESSAGE //%& X fa fa 5753
% ROLETYPE Source==MESSAGE
WHEI%Eg%?}Acon :Connectors (Type(con) =MP)//E XL ¥
A $ Acon:Connectors. $ ArtRoles(con) (Type(r) =
Sink $ V Type(r) =Source)
A $ Acom:Components. $ Ap:Ports(com) (Type(p)
=Send $ V Type{p)=Receive)]
/7 BB R Gk T G PR A 1R
% System ElevatorSys==
%4 GLOB req:MESSAGE; state: MESSAGE
% PORT In==MESSAGE;
[(JCLB = Start—call = In?7req A
$OLB=rl)
%PORT Out==MESSAGE;
[OCLB = r2 = > Out{ state A
$OLB=r3]
Y% FUNCTION = = [req—~Cstate ] // B 45 Bk ThEE
L RYERS FB 0P O TR B
% COMPOSITION = = [Button * Controller; //H
B RN T EAFAEEY
Gelevatorsys :Modle;
Indicator:View;
Cbg:MP;
Cgi'MP]
%ATTATCHMENTS = = [Button. Send # Cbg.
Source; //H ¥ 5 &%
B RHREE
Gelevatorsys. Receive
#Cbg. Sink;
Gelevatorsys. Send #
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Cgi. Source;
Indicatorsys. Receive
#Cgi. Sink;
Button. Receive # #
In; //EEHH¥EN
MR8 E
Indicator. Out # #
Out]

% COMPUTATION==[LB~=Start_call=>> $ OLB=

rl;
LB = rl = > $OIn = Button. Receive A
$ OQut=Indicator. Out A $ OLB=
12;

LB =12 = > || [Button. COMPUTATION;
Cbg. GLUE; Gelevatorsys. COMPU-
TATION; Cgi. GLUE; Indicator.
COMPUTATIONT;

LB=End=> $ OLB=EXIT]]

E3 BBRREREHRGER

5.5 MHRRBIREMARRE

BB ERAREES ERHELE 2 ER ML
BEEHES NABRHERBNEE. TERILAHIEH
FRGHBR . BB E T R AL RO E HE TR
B 5. ) RENRENES XL ESHE—EHE
BXEAATRUOETESLE RRLABERMEBETT
77 18T R HEH] GEITR AT HE K %1558 2 4 JFrF
M, LS H BB HETT B BB Al B — 5 K0,
ERRT TEAGZFMNESERXER.

%COMPONENT Elevatorsys ==
% PORT Receivel ==MESSAGE;
[(OJ[LB=START_receive=">Receivel 7carreq A $ OLB

=e]
Y%BPORT Receive2==MESSAGE;[I[LB=START—receive=">
Receive2?command A $ OLB=el])//HBWH LA S HS
%PORT Sendl==MESSAGE;
(O [LB=e0=>>Sendltstatel A $OLB=el] //{§ 51
View %
%PORT Send2==MESSAGE;
[(OJ[LB=e0=>>Send2!state2 A $ OLB=el] //{5 SR

BAER S
% COMPOSITION = = [ Logicalcontroller; Dragcontroller ; Safe-
controller; Buildset; Doorcontroller; Ele-
vator;
Cld : MP; Cdl:Mp;Cls : MP; Csl : MP;
Cbl:MP;Clde:MP; Cdol:MP]
WBATTATCHMENTS = = [ Logicalcontroller. Send3 # Cld.
Source;
Dragcontroller. Receivel # Cld.
Sink;
Logicalcontroller. Send2 # #
Send2] %COMPUTATION = =
LB = START-_receivel = >
$ OLB=el;
LB=el=>>$ OReceivel =Logicalcontroller. Receivel A $ ORec-
eive2=Logicalcontroller. Receive2
A $0Sendl = Logicalcontroller. Send1 A $ OSend2 =
Logicalcontroller. Send2 A $ OLB=e2;
LB=e2==>>||[Logicalcontroller. COMPUTATION; Cld. GLUE;

Cdl. GLUE; Dragcontroller. COMPUTATION; Cls. GLUE;
Csl. GLUE; Safecontroller. COMPUTATION; CIlb.GLUE;
Cbl. GLUE; Buildset. COMPUTATION; Cldo. GLUE;

Cdol. GLUE; Doorcontroller. COMP-UTATION]]
ma BHEREEEnN ST

3.6 HEBBPHARZNHSHER

— AR, R E D FIHETRE BERET . HEE
T REEr" . AP . REETHERRAT, RERHERBE
T B REARTRE. XAKEHBET EHEBF XS
G, BB RS ER O R, MM A XER/G, &8
RLBESTEP R A EH SRS  HBEERETH, XT4H=
RS . OSMREGdle) BT BB L ERE—HE, B
EEEEES. EFENERSHERES QEERE
(waiting) : BT LB B ERK —ME HUBCHIRETE
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(motion) :

AT B, BB R & IE A6 i B @ETRES
B EEE N EMERIE S, T4 hE EEfT. M T EfTH &
IE=#i7H.
BRETHNERRSNERETEHNERE®RES, X
EBEESXNAA EGESHTHES EELERM BHEE
B, OATHEBG TN, EETREP BN GEH
0 BZ ﬁﬁU‘FEmU:@ﬂﬁﬁﬁi}EM:%ﬁ—é?ﬁﬁ%?ﬂﬁL
1. R E AR E S REEE DR AR ES, %
- o) = EHI‘J W JHER SN ER A ARG S, RN EH
BEES.OQRaBREEERN. BEm LEfre, M FE T
PR S, BB N Bm s, e m e, BRIREEEN
BEUMmyEEm T AEmOEEES . RZFR.QEHFITEM.:
BRI EEEREFI EF2~108FEH K] BB
BEAXTHBRE BB BB ETOS SEE M ESH
R IX T e R IE M ] R A R .
BEEETPIFRESHHYE—HEREEFX,
B AERRD BN RRE MRS EAERET
—EHMEABE, KL B mE 6T R X thEX B A f 4K

W ERGHRERX—F,. X5 ERETHREGEFT .

%COMPONENT Logicalcontroller= =
%PORT Receivel ==MESSAGE;
O(LB=START_receivel =">Receivel 7carreq A $ OLB=r1]
%PORT Send5==MESSAGE;
O(LB=e0=">Send5!codoor A $ OLB=s5]
%COMPUTATION= =[LB=START = ">initiate A $ OLB=
yO;/ /¥ B R &
LB=y0 A Receive5?buildinfo. carpos => $ OLB=y1; //# g 3|
EEFHANFHARES
LB=yl1=>>Send1}carstatel. currentfloor A $ OLB=y2;// %%
LMEEEL
%E’Bé: y2 A Received?carstate=> $ OLB=v4;// R X F K&

LB =y4 A ~ (carstate=MOTION) = > $O(LB=y5| LB=
yo);/ /MRS ks

LB=y5 A (Receivel?carreq A Receive2? groupcommand) = >
$OLB=y6;//dEiEsh kS HT WP EF S

LB=y51 A Receive5?doorinfo A => $ OLB=y52;//# ik A/

nas

LB=y52 A delay(tdo) A process (doorinfo) => $ OLB=y53;//
ERHLEEES

LB=y53 A ~(tdo>6s)=>> $§ O(LB=y52|LB=y54);//3ER{
HireBE]

LB=y54=">Send5!codoor{(c) A $OLB=y6;

LB=y6 A ~ (carreq=EOF)=>> $§ O(LB=y8|LB=y7);//& X
RIEE S, WAL B R4

LB =y7 A ~ (groupcommand =EOF) => $§ O(LB=y8 | LB=
y4);

LB = y8 A ~ (carstatel.direction = UP § V car-
carstatel. direction=DOWN) => § O(LB=y9|LB=y81);
LB=y81 A ~(carreq=EOF)=>$ O(LB=y811 |LB=y812);
LB=yB812=del(carstatel. direction) A $ OLB=y9; //EH K
FE , B IR 7 1)

LB = yB11 = > carstate. direction = carcarstatel. direction A
$ OLB=y10;//35 T FI0F, N4 R 75 15)

LB == y9==">decide (carstate. direction) A $OLB=y10;//B &

77

LB=y10=">Send3!command. start A $ OLB=yll;// k%Ki
ki

LB=y11AReceive3?carstate A $ OLB=y12;
LB=yl12=">||[Sendl!carstatel;Send2!carstate2] A $ OLB=
y13

LB =y13 A ~ (Receive5?buildinfo. decvel) = > § O(LB=y11 |
LB=yl14);//BY¥kEHENBRASTFEET
LB=yl4=>>Send3!command. decvel A $ OLB=yl15;// .k %iz
NS MEFT

LB=y15=> A ~ (Receive5?buildinfo. arrflo) = > $ O(LB=
y15|LB=y2)]1// B W FEES £HBZ%

A5 mRBEEEHREAHHRE

% COMPONENT Elevator==
%PORT Receivel ==MESSAGE;
D[:}.B =START_receivel =>> Receivel?command A $OLB=
rel
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% PORT Sendl ==MESSAGE;
(J[LB=START-send1=>>Send1!carstate=>> § OLB=sel ]

%PORT Send2==MESSAGE;
J[LB=START-send2 =>>Send2! Loadwarning=>> $ OLB=
se2]
% COMPUTATION==
LB=START A Receivel 7command=> $§ OLB=1zs;//#§
W34S
LB=2zs A ~ (command =EOF)=> $§ O(LB=z0|LB=
start); // ¥ I RS REAHE
LB=20=">initiate A Turnonpower A $OLB=2z1;//#7144

1k

LB =21 A ~ (Isoverweight= $§ T)=> $§O(LB=22|
211); //HIB R BB R
LB=:z11=>>Send2!Loadwarning=>> $ OLB=2z12;
LB=212 A Process(weight} § W~ (Isoverweight=$ T) =

>LB=1:2;
LB=122 A Receivel?command. move=>> $ OLB=23;//#&
WaliEshES

B=123 A Process(move)=>> $ OLB=1z4;
LB =z4 A Receivel ?command. decvel A $ OLB =2z5;//#&
KRR EES
LB=125A ~ (command. decvel =EQOF)=> $§ O(LB=26|
z4};

LB = 26 A motion. state = decvel $ U ((Receivel? com-
mand. arrflo) / /R EETHIIFE
A ~(command. arrflo=EQF))=> $ OLB=
LB=28=">Send1!carstate="> $§ OLB= END]]

6 EBBBAMFEIRE

HWiE HW,.EH—EXTADL 5 UML HIZ648T
B, Efl—REEd UML 3 BULK SR A5 B ADL iF
X Es — R XL T A (dn CSP %) ¢ A UML #1501
iRk R EHER A BT AR XYZ/ADL 5 UML %
HERTEERGEAREHRPONA, IR —FETHEE
BEWHEL T ESE R R TR TR &8 K
EREMERFER. B —EFLEH UML &REE N
FRIME#H R R REWEE, YT -8
BT . T2 XYZ/ADL Xt e BB R R B ZE S KK
WERTXEXRZAFROEER FEIERGEASLSE
HmOMZ TR URE S AR ORTHH RERIERS
ERA—AEFAAGHEE. B TEREH RERE— M axt
HERAOLHER FAMERRT RANBSHTARTE
A RN THERY X ORERM T ES TR B
AL RAF LN PO ER.
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