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(3) AR R L5 SR R Rl
(Software Archirecture Refinement and
Iis Verification), KEIRAHEFHE R
S ERES AT RE, BLRE

bR e Ak 2 j//

lwﬁaw:}eﬁ@ R ARBRA |
TFIG , B AR, 1 F 7 ot

GV, BB A TR A1 ER 5 2 B R B R RSEHEMEERE

BT AT 00 B T L IR Rtk E A Wt R A (DT R A A e R E SR e B T A o T .
ET R R R ARE R RE R R A . A B F A R i ok TRk
FHIEREWNE S-S RFART, FENTRHRE BR KR REWFTR I, LHFZEENREKEZEHET
SRMBAREEREWMEY 5, HET AR R RS, RITX AR AR RS Ttk
EEHYRIE. WARME PR R ZS AR R R

(4) B4R £ 750 B CHE (Software Architecture Enactment). 3 — M BRI RS UM R EEHIIB T 2SN
WP IFR B RS R A R S A AR — A B R R S A HE AT, DL AR I 3 T R O iR
.

(5) 3K 514 R EEM A4 R R (Software Architecture Evolution and Extension). £ 35 HE gk £ 451 o, 48
FHEMTR . EHEENERR M. A T4 T ek S BN ES DB ERE R RERST RS
B3, XA AP R S AL TR R S e IR ok 3R T B P IR R TE R R S, BT
EHER & MBS FEN SR e Sk RE RS R R ES R R RN ER R
AHRGEEREANER TRAEST &

(6) R (F{F £ S H AR 4L 2 {irfo I B (Software Architecture Provision. Evaluation and Metrie), 3 — [ B @t
HREERENTH T AKENE. AR LRNETER MG R2En T EN RO NTF RO R DR T
Hikm RN R A, RGBSR,

(7) 3 E RSP SRES (Software Architecture Termination). I1RE— M4 EHMMA K BEM BT L RE
A R REH O R ER FEEH R FELH ARTTHHER, FEEN RH0EB. X, WKk
ik £ a5 B TR LB, R a 17, P B e Ry O Bad it . R, U A % 2 R HERY
A RS HROT 2. :

AL EEFRBAE RS E & B AR G MR X A R RS B i,

2 BHERENI S L FIRH

2.1 BT S%

B0, BR A th R ST 2 MO KRS - — SO MR A S R Y A S R AR B R

HTBKORGERENAARIRL, RS ESOT AR S 8- 188 B HE ETRE
B RABENHARE. G 4 ZEE. FRDHWER P H LR, EBF/FREHAAN 25  RERB A%,
ERER RES. L, FRN AT E - RO RN LS T 0, I iR KRR R R
MR — AN . A PR B R ZE W 1 . — Bt R AR AR R RN T
B LB R T BT B R A S E R — MR ERT B - RSB R A, B UNIX i
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FEAMN BB REHTAERE. XROGIME T EFIRY R RSN, B8 FERS FSms S8R
- REHENTRE AP FHERLAS. SR EHE BE S ARG LR, HAT HRMA. R ETERN A EREEME
RS i R,
2.2 PREERERHMRENR

R ME FEH O EENBR DA RFIKAEREW P R k RE RS RERRONELN T
M AT LA AR R S A R 20 5 M, W) MESRAREL 3 S L i BRI Th BT AL. ©ol o i 5 A BB
TR A 22 B B AL

C AR T R L R R B R SR T ER LR R A b 0 R R A A R T T
HABBLSHEEREFRDERELAT EFERKANE . BEOEEAMS FUS ER. ARSRRNNE
LR R ERES.

v ME SRR AL HE SR A 25 AR ) B0 R A0 B A R TR T A S O AR L
— EEAS TR B W R B ST R R AL 1 R A 2 4. :

C T EHE . SRR AR R A A T TR RS AR T AR R MR REMNEFE R
R DETHERELRLEWHER BLRFHBRGEERARNIR X ZREAMFHBY.

< A E SRR S A R AR WA R T 4 RS R R Ik 4 L

-DRER AL R AR ARG RERER. TEm LEEMRS. ETUEERL—AER
B HE S AREEL,

B HEAEHRK T S BRBE NSRS - -2 R - MR EORERABR GG FEHTELSE. L
BI7TRET P4+ 1 HMARE AL RAA S MARAMRAREEER A IRUA WBRA FEUENS
RUAEMAREABH. 8- PMHARRC RN — T WE. MHASEA - SR8 AR RIEE RS
Moy A E.

3 REEERSHBENESE

HFRORRENBEETER AR AGHATHE 25 AT KSR ESReE O, RABTARIEK
ik R R AT R R, B, BRI S A R L WA TR L UG S G ES AE LBTRR,
3.1 LTRSS REGHBAES

FERA L ET A B AL S e i B Fn 2 BB IR R B B £, iF 25 REMRRIBEE ADL (architecture descriprion
language) #f s 15 3F IS AT MBI A0 ) SR BU SO BE R SATHT . R P A9 ADL EES S5MHT F 3, HE MAEFRME L
FHBRGED. ok b, qTeisEIag g s 28,
311 WREBAEERZWEESANHERE

X R R RET EEH GRS NNB E NS A E, i R 5N B AL B8 T
T B R SR IE =8 Darwin™ 'l CHAM (chemical abstract machine}. “Darwin f « WEH M BEAT
FHEETEE B R AR E S ERENG AL MM A . RGO AASE T E RRETHEE
B AR - EEAEREA RGBT S0E. CHAM TEd M AEE T SEETN RS QRN R. 3 AN
BV EMEERHAMS N ERGHNISTH. CLRALRE —FEHNHES 241
312 HREAEAEHTANERES

B -BEFAEABEESHEANBEENRE THRBREAMBE FHENEASRR L LT #M, Rapidel™
MR TRAERRLENERIES. ER—METHGN IFRGE M RBIET 2710 R 0K REH Bt FRm
Bt EH st TEFAR HEREE DS ENIET AR ARG EBEGRES BERAETINHRY
HEEE SETHTHEREYTRITES U AR S ERNEAR T L3 s HEEHEEHN . ERES
TEBR 2 PR 2 iy e ik R4 A Bk RibfT M A0S 3t
3.1 WHEHEESHABEOERESY

H-HEFTHAERENNMA R WTRRAT EFHRARGY —E AN EEN. ERRYRERE
“ESLERMERNERH R RERRENE L RN EREENEREETH Wright, F S E A WRLAHHE
FEMBRTET. E Wiight'd  REESR SRS EEF —BABANKNRER. e L TEIEEH
HEBHERTHR BAABTUMRT & A G0 8E — 8. Weight £ 8 CSP (communicating sequential
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process WA, T XMI13IRH 2B T R B4 K REHN s, A — g N EEMREI R RS
R 8 SRR IE S R R R R :

MICHR( 13,14 19858 M E R0 T AT U L CSP & &% 38T 0, T BB R 1 - fr sk fE 45 REE MM sh A 1T o0 4.
TERIIIIBCSP AT THHEEAGHEEGMEREE4AR M - EA&H THELESNE. W2 55 EETHA
MESRHNEER , CRVTERFTL, B4R BRI AN BB AER, RS . FREYE L. BEEH
ME LRI 4 ST A RN EHR. AW EHFRE TR -HAEHEA s, ECREH Ak 4k
RESH I ER A0 S0, SURERE 20 280 B 1 R 45 1 AY B AR S0, R . A (L RE Y R N A AT AT B S5 2 e v, i Had Rk
MRS i O FEHES XYZ/EERGE - BR. X BE T XYZ/E RETFRUENFEFEREN —FE
MR TRASFERIES . B THFEBE I E UrifaE g Em e £, & X3 AT 0T 2 B3 R R & L $le
REEH EHESTRETXMISFLHHABYRNITRBNITZNE, SFEFREN ST FEZRRE
B HEEANMBIE. S AAMETEEEENFERFETH A FERERRI BN AN TFRAR. 5. 887
ERYER FEEORERM EL FREMMRRESR S E S G RIENE N, B XYZ/E F5E S Tk fofkik
RAH.

3.2 HHGRGEHRHERE XYZ/S5AE

ETFLERAT, IR —# RN PR A ik RS R T XYZ/SAE(XYZ/E for software ar-
chitecture) , B FAZ RIS FE R IESE XYZ/EXYZ/element) 1 — 4~ FIEE . IR M ETE M1k R ERETHS R
Wik XYZ/SAER F-— FRBE ST 4 0 2 45 MY L 04 3R 38 5. A SO B I8 8 T XY Z/E bk ik ik R 55
L H RS RAET MR RSN S THRM A AE . FEEN RN £ 850 04 T o0 Rt
& R R RN BEE A R T A 0T, B A SROM AR 1R AR A B MR X AR OR L) R E A Bk S TR B
WARAESR PY. 2 B A B4 RS I i R b B A AR R FT BT 50, AL LS B B A IR, TS S 1 i B e 14 2R 5 H o i JED
I At BT B

AT Sy M W &R G (i R S M B ok M, R BLIR A sk AR ik Z 45 T LR BIsR ek E e Fr B 3t
I3 TV SR R4 - B B 2B SR S H A T TS b e B ke B R 00— B Uk R W E S E RS IR T
LBt EREE R R ZUWNEL RS, RSB T T RTHEM. b T XYZ/E BES - FPEER FTEf X%
HEBEMUHITRE B XYZ/E RIFREBEX—ER. B4 TRUFZEOES W TS G R4 W E
LHEDETAHERARRB LS.

XYZ/SAE ¥k Zaaiil 18 i iESR

(1) XYZ/SAE EEH ERFaE T

XYZ/SAE MEBA BN MESBFRT Y XYZ/EW M A A AW AFOMEXHEIFET. KEXFA
ERUGA AWM T N SIS0 — P2 B S R BN TR e R R . S0 — B s
B EWH .~ ) A SV ED, = () . == (%T) . $AEEERIT) . $EFERIT, $TGD . SFURD.
BMEFETH:CBEBT.OJC-E) . 0T 4D, SUCETIE Fr. 3 Wk B —Hm 8 B eyid L e R E T
HE A ) & TR 15].

(2) XYZ/SAE B BJFHE Rk R YLE

XYZ/SAE #6503t (Package B M PACK & L), 372 (Procedure B %PROC 5 % ). #H 8 (Process B % PROS
ROUERRIRENTHREHAREDTEFS ) FROMFTEDTERE | o). L8 XHEL s LxH
[150.

(3) XYZ/SAE HERM#EER

AT A RO R R B R AT A R LR L,

B4 URBEEY SRR SN, Y o ML R —E 8 T Mk Ry KL
EEEHHBET AN TEEANETACHBARR AR FSBL AL X TANERBERH NSRS AE
R EEEF T AT S EMEE, AP S E# SO SN AR, BB ENE N & Has i
7. 0 JF 45 20 A =X Tk A PR A il £ 4R 5 SR _E -5 S0k [ L ] B BE 7K HE A AR i

ConnDeclPartii =% CONN ConnectorName === [ RoleDeclPart; ]

Probody ]

[WherePart]
RoleDeclPart: . =% ROLE[Role,. .. ,Role]

© HEFRES AT http:/ www. jos. org. cn



— §70 — # % ¥ # 9 ¥

Role: ! =[Fackage.Process]
WherePart=Glue

LR ERFH RS ConnDeclPart W4 4384 AREHED RoleDeclPare . F M o B 54T W
FRUT 4 Probody Boxr B3 R B 00 L7RIMM & 1 WherePart. o7 & #2718 RoleDeclPart AIF B4 fifs. H4
MEa it i G IE #0001 Package B 557 %5 25 LR 5 Process H .

H T LU kI B B A B TR RS A I O N TT SRR3R 16 R s ik 5. (€] g B it — s 48
BEZR SRS BN HIN SRS YRR,

Porgram! = %SAPROG ProgramName= = [[ CompDeclPart; ]

: Probody}
[WherePart ]

— T HERRGE RAYNE R IR R FEREL S ComDeclParr {2 B BIFE K Frobody K &
PR SRR 2% 0F. 2L R 0 i o e (Y A AT SRR L. .

MR EREN TR REN SRS R, WSS & FIE MM, R SR REST R, 24
LA R E.

+ RBIBBHGRERE

TE L L i M RO SR R AR TR XYZ/SAE.
YW ROLE[ Source :
4 PACK source :
4 VAR[scurcedata . DATAT
¥PROCT
delivedata (34 IOP deliver.seq DATA ==
WALG[
LB=S8TART _delivedata A (sourcedata %= NULL) A (deliver= —NULL) / = pre condition * /
=< {sourcedata==NULL) A (deliver#=NULL) /% post condition * /
1A $OLB=RETURNT,]
WHERE [J¢streat( 3 Osourcedata ,deliver) = =sourredaia)
%PROS[
write (CHN source-to-sink( # ,sink) :seq DATA) ==
Y% LOC stream :DATA , notification . STRING .s 1,52, INT]
HALGL/ * behaviour description * /
LB=START. Source=>{s1=0) A (s2=0} A § OLB=10,
LB =10=> $ Osvurce-to-sink znarificacion A § QLB=11;
LB=l1=(11{(notification= = “write™ > (delivedeta (10D deliver |stream) A (st=1) A $§ OLB=EXIT . (notifica-
tion=="close”)[>(s2=1) A $OLB=EXIT],
LB=12A(s1=1}=$0s1=02 $ OLB=10,
LB=2 A (s2=1)=>30s2=04A $OLB=5TOP;]
Is
1 /% end of ROLE Source * /

HB Source IE-~ 1 ELERAIEE write, BT 05 H B b 28R PR BE — R, R Ee EY
PR (AR R A, ZE (R TR RN AR BB TS, S A b T — i 2 IS 3 45 32
B R T R B AR R write SR BB Sink B Read B4, HEE B XA NI R i A & Sink.

YU ROLE | Sinle;

S PACKsink:
% VAR|sinkdata:DATA]
Y% PROCT
receivedaa (% I0P receiver:seq DATAY==[
SALGT
LB=START -receivedata A (sinkdata= =NULL) A (receiver#NIULL)/ » pre condition » /
= & (siuhdataz#NULL) A (recejver= =NULL) / + past conditign * /
JA SOLB=RETURNIN
WHERE [J( % Osinkdata= = strcat (sinkdata ;receiver) )
%PROUS|,
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read {CHN source-to-sink (writer, * ¥ 0eq DATAY ==
8 LOCLstream ; DATA snotification ;STRING 151,52 INE)
CHALGL / = behaviour description » /
LB=START-Sink—>(s1=0) A(32=0) A $CLB=10;
LB=|0=> % Osource-tp-sink notification A $OLB=11;
LBes]p=e {11 {({notificetion= = "read ™) $ V (notification = = “read-0of ") D> (8L = 13 A $ OLE=EXIT, {notifira.
tion==+="close™)[> (§2==12 A FULB=EXI1];
LEB=12 4 (s1=1) A (notification=="read ")=» § Q51 =0 A receivedata (IOP recaiver [strearm) A § OLB=10;
LB=I1z A (s2=1) A {noufication=="read-cof ">=> $0s2==0 }\ § Osource-to-sink Mnotification A $OLB=13; ]
LB=13 A (notifestion = ="close™= $ QL.B=STOP}
e :
1/ % end of ROLE Sink = /
LCONN Pipe==[
./ » derlaration of Role Source and Sink » /
LB=8TART= § Oscurce=Source & § Oeink=++=S8ink A SOLB=1
LB—10-%|l{souree , rink 1y
]
WHERFE Glue
FHF Glue MBIE Pipe B 2IFRH) 4 Pipe 8 Z WERIETHE ¥ 2. FRER T BN R EH O, #H
AREA R ERSRBREN AT RS MERER TR & HES N ES SR . FEE A NEENNERE
P LIREE N Pipe 3M Pipe Pl M- REE L. 5 HEREE
Gluez={{start (pipe) —+empty {pipe) A
Ci(write (pipe)— § Qdeliver=deliver A § Opipe=enter(pipe .deliver}J A
Tidread{pipe > § Oreceiver=head {pipe) A $ Opipes=tail {pipedI A
T {close{pipe)—=sum (delive: ) =sumfreceiver }) 4
(writeenabled (pipe Y==Crwrite (pipe ) A
(readenabled (pipe)—*<>read(pipe)))
I AR AR E AP BB T 5 R SR R B bounded pipe M RRBIE AT S BEEHYE,BY
8 YA AR typed pipe, (AL FEMBEFSXANBAHHAMI E 0 AT LIHE B HE LRGF G E SN s R-TF
R 4. #), %T bounded pipe T MAS I, A7 : (~full (pipe)—writeenabled (pipe) ) A (~empty (pipe )-*readenabled
(pipe ).
EAM2 FEEMS Conneetor 17 Connector 2K 8% Gluel #1 Gluel. i Gluel=Glue?, M #riE4E {4+ Con-
nector B LT B0 B 55 4 W% o5 Connector LT FR B Sk B R BN TR,
N EE A TR EBRN AR AR TIE- SRR RGEESER Y.
USAPROG Pipeline-Filter=e=" / » WMITeEEFEHRHTER » /

!.B’_’;.lom $ Ofiltars £ 1) = =pipe; {Source)
A B Oflters(2) = = (pipe, (Sink) &V plpes(Sourse))
[iP
A F O ters(i) = = (pipe 1 [Sink ) $V pipe Csonree )
HE. .
& B Ofilters(n) = =pipea—; (Source}:

LB2=ll=> |[filters (1) filters{2)v.. - o diltarsdr) ]

J

WHERE T (S A€ T.... .n—1:pipe; € {Filters (i) filters G+ 1)} A pipe={Glue)

2 TS IR RN SR RS Pipe-Filer AR TERENF AT A ERG
pipe; #5/2 Pipe MR,

WO TR, R4S BENMT S FREN XYZ/SAE B3 TREF & #HR FN, & T Pakage X
WherePart 59 1A T USRS RAHRBBIY. LET RS DR CRBBKIHE RGN N RERNT
e AERERT CSP B ZHBNER FETENSEHTRE EEENE, T Wigh M Z BTN E - Fil e
BB E AYZSAEAFH AR REVRFTHEE AWETHEHAMBE, B4 T Rapide PRMTIEEH
BR—-FIBEEHHE.
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5 H#XiE

TR ERENHRIET XYZ/SAE B B RAGH R RENMNBSMHEEL 8L T CSPNZE
B ARNE AT R BT R - I R R RERIE T of LR A TR R By
ReUMEE BRAT Repide TANTHEEFHES - FETHEE SR LHEREY XYZ/SAE RAMETHE,
i*#i’x#ﬁi% & A dir PR AR & IR BB XYZ R

Bl BEEERRLELTH AP ENXT XYZ/EDFERN XXM TEERES FRLEMBEE. £l
B RERR R LARY.
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A Study of Seftware Architecture Medeling
ZHOU Ying-xin Al Bo
(College of Computer Science and Technology Beifing University of Posts and Telecommunications  Hefjing  100088)
Abstract The anthors promote the concept ul software architecture sngincering s establish the life cycle of sofi-

ware architectures classify the different kinds of software architectures and architecture modeling. introdoce seversl

1ypical software architecture modeling languages, give a farmal architecrural style modeling language XYZ/SAE (ss a

sub-language of a serics of tempotl logic languages XYZ/E) in this paper. [t supports the description of compo- -
nent, connector and configuration, and also static and dynamic aspects of software architecture.
Key words Software architecture, software architecture modeling, software architecture modeling language, tempo-

ral logic, component, cornector.
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