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— FXRAMFRADL BF BT LR ESH - R HERRREMNY— LB H0h. BERE SN
HEZRERFH T HAEMATY BE.FRADL B BUHAMERBAG RGN AN, N XEFTHE
BRELARENHR I, HESEERNNETNREE AL G EAARFMHRERNTI R,

FAXFTHBEEERACEINEARS WAL SHENEBRBZANAR XEXEARESH
FMER. % 2 1% 285 FRADL iF% . FRBHOMET LR 847 8 3 W40 E F FRADL 8 —+
$AUE B S BY.

1 ER.AOBAMARENIR

1.1 EERRE

EYRAARARE - EFIMLRERENMSRBITOX0EL Bor, ANMESRLCIENERD
SEALBIHTHIR.BHELHAFHRERFIRT - —HMEE, - T ERIAEZTHNALIEELE
- BEY A THEERFSAMEING BITASERG LERN BN A RBEL T BREAREAER
HEBSHAR.

(1) Hmn

REHERL M REARR XBE B BER XA B AANEAYEFZANBSER. ¥ TURAE
o] — i T ) 5k B & ok 0 R BT 0.

) REAOIUESL

MORER M RREMED EEELTHNA SR FTUBRELICFAMH A GEY ZREERR
HEPALE - REA AR AR BAE, R R B Gu T L B T~ A R AT G 54T N
HEXRNBIAMEEREN AT SHBNAETIEN AOLBRER S8, IRPRAF I FEHERE
BREM MEELEXEEENE  AALUSELOE —MEXWZHNBEXLERAE. IR NXE
EAR FRADL MBEXL -~ B WAE. A5 L EdF BT S — AL AT a4 % Lig
T — ISR T # SUIBAR R A e R R S 0 (2 DR BT AR R R T AR & AT N

(3 AFRA‘LS

MY BREMESHPLBEBE R AR LM THERRAR X 2K FRADL WA E X T
By,

4) BRAREF

BTHEELFEREN N EESH T TR AARE LG5 B NFA 5 E 3 L8/ SR FT S g 88,
FEHA A TERE X R AT, X By FRADL #4430 F R s iR .

ERAT BMNESZEARAERELN —HoEHANRELMN 4P B AESELREHEYT
B AR RGEE R RS M AR F AP ARSI R h RS S L, mABE NS e
R, FESERRRAREHAERNTS. WE 1 xR,

- DEBE,
2 DEXEE,
BrErE,
&) 7 v
Figure eclement & s Jdii-_-\"? @bo - I @% @miﬁ%v
Figure element | =S FROIIon R %ﬁ‘}%%éﬁ,
SEEE
ey

Fig.1 A part of diagrem editor {ramework
&l BHERBEEN--BH

EE 1%, Figure £ X T { M8/ 6 %8 . Figure,Subject, Client #1 Child. 2 E A A XM ELT
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Figuret & 877 @17 AR, BB EB Figure R —BHLEDME. AULE JFS. A EEE Subjec B Y
MERERETEA . ESBIRMT Flgure B X MR KA RFWELNT N, BMER. SNF AEXY
Client #i ik Figure WE HF M H AR EWEH MESEZELEFES. £ 6 KR Child #3E Figure ¥R
PERRBM FREFAL . ERARRE 1 PHANSEABR R ERMERAH. ARACKIRE
£ B3 & Figure,Client , Subject ,Child % FigureElement #8 &, 25 2%, & o LG = B # 6L 148 FigureElement &
XANHAL, X - AEFRADLHWWEREATERELH. 07 BE L 4 B 2 Figure 1 FigureElement §
B ETHEALRES AT FRADL W& HES 3 TPERERT.

EEEAMTFHS (D BETURRARGFA ALK Ay WBE 5. Sw A AR xRyl
B reWMURESIEE ERAPHRARITER NEGREE. FU ERTNEBERA RS R
ERMARFENAHALE MHEFET EMEMEN GG RARF TR T HENAE (2 ATE
RIIMEH R L R B R R A TR BN AT BRI O REAR. () ERAFHE A
TLMEEHARERAMAOLE ELAESERTHAN LT XREMT RAMER, L RRERRNES
e LHGY R EL . ERN A RAS RERSER Y B R A .

BELAFTRENERGEMH R NREFENH. WER BTN Z 58 8.

SEO. AW EIREMS AN -HTEEMAL EORBRRGEROBSFNRU RS ROME . K
FEMAEGERH NN HEN. MR BN SRS ROAGHIER, XA ETHHEREEERAY
B OL T e AR A e AR — ML B TR R G R H 3 RAT N

CHE AR RS RRSENLERLR AR EASIENIT.

BT LW EAWS N WEEN MR RENAR. WM. FRAFEMTEYE. A WEESHARARE
FACEEGRSE . WE - EOERBTAHEHAEBETE A4 4840 &5 WHENSITEDHIHE
BT O AT A M SRR AR nCA A MR SRR LR L

Table | Mapping between framework and component

T 1ORESAN MO B R F

Framework® Component®
Role type set+ requirement and notification® Tnterface definaticn®
Extensible class set® Component extension®
Class model. Interaction® Behaviar description®
Integration constrain: sei¥ Constraim specification®®
Mapping of role type with methods? Mapping¥
Class model. Method® Computation®™

OHER, DH. A LA FARAER @ OE LT BE,OWNHT BR.DREN, 83X E,
@t R . OB AUEES OAKHEDN OHLBLANE AN E ORY . OREH. XFK DHE.
ERITHF ER EERENAAENAER AN EAAFTFHHGHQAED MHSHEARATHAS
B AT MR S TR S R B .
1.2 fota a8 R0 i 56
AERBMENZ IHNARREXAFRNET — AR AR R AOEIAHI S ERNARAR
MEEFABEN —AGHHNEREGFHYERY. AN . S4B RT - HAHAKRFERESHERBN TR
MEGEFESRARUE T XEMeRDRENACENARNAGCHRAIARMRM I RTE.
(1) #EEM role-equivalent). Bl W R« HMWHA LB ARELHAC MR IR AOKT B
ELHAR WR FRRNTH s UBERER, KZHFR. N role equivalens (A D EFL. BHBRH <>,
HEENRATERATEASNNEAX FH P SERAETHHASEHC RS AT AN EES,
(2) % & (cooperation). HRWR  HEhAELU AFTUNBA . HR s BRAMHERY BHE
YHAHAWRNR ERBIZAHFHEEERMBEE FH,MUE Cooperation(A,BIR L. BAXKRERY
<.
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EFRGHHMRT A NGB AT R E L

EEHAAABAOANLBELINI I BETRAR ERSNACEX DN EACRBNEL W, ¥
BREEZRNAFH AL . AEENRES. —TF ) FREBOACTLUA - TEFRN T REF T AFE. &
ERRLEBREMEENNEEN S NGE-ELFU~LE - 2E WH. BRI UAE H 2 a7#EH
REARETHE IHEBEEERI -MTRTHRE B0, BT HAAEME" R "4, B EEEREN
B — SRR TR, X — KRB R B

HEE. FRENAHCENARAIMAEMEXR TR LEEMG A RNATEM PN, BRR00
B THANER SHRERSEH K PERREEARREIEAESS 100 T HBEEENEPER, THE
0 B O B BE (A B9 B AR AU TCP/IP B AL 2R BB MBS0 T OO dEa. T s R
BN EREHNAR . RITEMTE FRADL AR EERS AR AR EHZ -B1.

ALHAEBRAFNERNY - FAORM PR R ENEEFMU RN, AMSETF A EHHD
BAMEEHARERAGCEY HRTTHASMUHMYN FEHEUNE . RTHOEBUFAEARKN ALY
AXRMACEMREZSN RINEEEBHRNAPIATHELEWN ZAH)FM. B -1 S nAHBRABLE
EEE HMEAHMHERRE. AL - mARFAH THEATNLBFAERET LA I ERe
BEEARISHERER MESFHFAZTINNARE ETHHE YA BRI EERLENHEEFTEHD
R B-MRESEEMAN-HUBNENMRAART IO LT
1.3 hRENER

EEBEAGRANST I TNEH ML 2T ARRILOERNERGERER PR - &%
AR AT M ERN R RLAEHE. A AR THREANREE BRERAUE LRSS
WoAETHBAMNNEAST AEHANERHEEEMERAEIGRTAFRHRERELMAE TABH
BRAEHIE-MERSENSMRTAHHE. SR EHFLRENTR BAFANEECHFREMA CHBR
BHRS HFFAEASSH A

REEA R B 01T AR B (R e By e e D
B e T G T A T B S e e
AEABERBANERAGREALTE e
E—E. Role £

BB B R ELNEEFRADL i P G
%ﬂ’l“ﬁﬁﬁ%ﬁ%ﬂﬂﬁi‘%%?&mﬁﬁ*iﬂﬁ - W
TREHBERFEARLR AT HRESR Fig.2 Connection berween two connectors by role equivalence
Bo0x - THAER I %K B E 80 B H 3R B2 BAALCHNBIBTEZRNER

BT LA WE 2 B R, Pipel 1 Pipel &% 41 4 R E M Pipe3.

: ETERTACRINGRENHEIERT —FRADL

FRADLES T RS ENRE RSSO EHREEETEDAARE BOHERE ST HBMETS
Ay EARHE A 20 (T L -lise ™ 55 BB B HE R AR AF 0 “xxx-List "R LA B0 R 5 X
w-list o7 =null |xxx™; "xxx-list,

FRADL B4 AT 4 MRS

(1} ComDN (component define notation}. ComDN B F#HRAEREE O HE TH. #HANELHE. £ M4
HEEBHAOTHEEF TRUBOER O SaEE8atEndlmR A ERGERIEFSENTER.
BrA.E#OWEPEH b Mout HPRBERFA. & wih FiHEHEZAEERMENHFRANELCENREK
MHEHL TEESPEME AN A GHARGXEPEAN. W 4B EERHENBARETATER. 2
EEHREAMHD MAEHACENN - AAFEACKRTEWUNTAINEEXNTEES. AREWAX
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B ERARE. T MRS REEYME ComDN h X HH4MNNE XA SNERENERTY &
e Sod:Eova
componen: .. =component-new | component-extension
component-new. .=
Component com-name is
[elass-model ciass-model-description]
interfaces interface-list
computations comput-list
behaviors hehavior-list
[maps {“{*role-type-name,compu-list “J;”}]
[constraints com-constraint-list ]
End Component com-name
component-extension! =
Compeonent com-name is extension of com-name
with interfaces-Adding interfzce-extension-list
computations-Adding compu-extensior-list
behaviors-Adding behavior-extension-list
[ Maps-Adding {“(”role-type name ,compu-list“J;"”}]
[constraints-Adding constraint-extension-list ]
End component com-name
Class-model-description ! =
member-class (class-name-list}
role-allocation role-allocation-declaration
[Structure
[inheritance = {class-name-list from class-name} ]
[aggregation
{class-name-list in class-name} ]
[association
{%("rname®, "class-name", "re* , "class-name*) "} 1]
[extensible-class class-list ]
rall =number arrow number
arrow ! ="—" | «—"
interface > =port (in|out) role-type-name with (require-list “&.” notification-list)
require ;  =—message message-name [ (parameter-list) ]
notification ! ; = message message-name[ {parameter-list) |

compu: : =method method-name[ (parameter-list) ]

3 i

behavior . =meta-hehavior “—" behavior |behevior “—" eta-behavior
linternal-behavior-list*— "behavior | internal-behavior-list

meta-behavior] : =receive reguire |receive notification |semd nctification | send require

internal-behavior: . =compu-list

com-cons:raint ; : =implementation language-list on platform-list “3” performance description

€23 ConDN (connection define notation). ConDN i FTHAZES B HEAG. L AMA K AEHUNEGHN
A EX AN ENES AEEAY ST EN - AHEAWERS RO AFRAM S LRENYR. LHAKA
B ET . . EAE A MAABRERRCHER EERDEATHRAREMABFENG HEETRH

(ALCB) »DIEGFL X WA aTUHECSP ER. XERXRHCSP RANFFEEUMRTE A EMN,
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FUIE (R HE R EnafErELE. ERATNABSH AT AT ETRE. HEREUNEE
EERNBERE . EFDUAEREERENRE.

connector ; | =cennector-new |connector-inherit
CONNECLOL-New . . =
Connector con-name is
roles role-type-name-list
connections-Adding connection-list
process center-controllor
Iconstraints con-canstraint-list ]
End Connecter con-name
connector-inherit; . =
Connector con-name i5 inheritance of con-name
with roles-Adding role-type-name-list
connections-Adding connection-list
process-overloading center—controller
[constraints-Adding con-constraint-list ]
End Cannector con-name

“ ”

connection : - =basic-constraint “("role-type-name role-type-name" }”
¥y

basic-constraint ;. == role-cooperation

con-constraint; ; = [ [communication-protocol ]| [ dataflow-rate ]| performance description

i ” L \ £

center-controller:: = [ {*/"internal abject®/”} ]*{"object-interaction scenario-list

srenario | . = object-interaction—=[condition_object-interaction
abject-interaction; ; =“("role “,” message “,” role “3”
(3 ACNCarchitecture configuration notation). ACN I THRE ZGHME R REZHTHE TR k&
HRAMEERA EAO-HR AT HENACEBSERBNARKIBEE B,
configuration:! =
Configuration config-name is
{Struct

[ .
con-name “=" subconnectorlist

]

compaonent-declaration

¥ Pequalitylist

[connector-declaration |
role-play-declaration
End Cenfiguration
subconnector. . =con-name

“, "role-type-name®)”

equality : ! —=rele-equal “( "role type-name
component-declaration . I = {concrete-com-name {s instance of type com-name}
cornector-name : ! = {concrete-con-name is instance of type con-name }

“« »

role-play-declaration:: = {concrere-con-name role-type-name is played by

o

concrete-com-nanme role-type-name}

(4) SCN (system construction notation). SCN A HFEEMETHRA A RS WHNARRERNBEN. FM
FESDBHEMEREES NS EMGMHENERSURSREHEMNEN ARG RENB R FHRINARN
T e B e e O B — AR AU WP — g I b R £ AR e AR AR AR A

system. » = system-new |system- adaptation

system-new .. =Sysfem systrem-name is
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built an config-name
End System
system-adaptation:! =
System system-name is adaptation of system-name
with Removing architecturs-element-list
Adding architecture-element-list*; "
role-play-declaration

End System

3 T

BEE— T EHEEFEFIFEA-TRPEE M TEANFER. RERFERRSERNRA, TEHET
MELENGMRET. FRALERAT R RN ENFAEEF BERENERARE HHATFHSY
FRENFAMEFNESEhE BUAZEER 48 IREAR HERRENESDR. 54, EFES
H—EEN. A EIHTRE.

HAHBREHEED S HRSEL TR TSR A EWEAENEY e RS B3 m
RB source Meink ERUETESZHENBIHHRFARLEN R, — TR B buller AT EAHE
&l i B P OB Y B B A

Connnector pipe is

Rsles source;sink

Connections role-cooperation (sgurce ssink) ;

process /buffer/
((buffer ,check,bufier)}
(buffer .check ,buffer)—=empty (buffer.send.source?
(buffer scheck ,buffer ) —Full(buffer,receive,sink)
{(buffer .check, huffer)—well (buffer.store,sink)
(source ,sent, buifer )— (buffer .check ,buffer)
(sink,received , buffer )— (buffer ,check ,buffer)

constrainis NUMBER (buffer)<X=100
PROTOCOL (source ,sink)="“TCP/IP”

End Connector pipe

ME . HELSNFRRBEEARBRHE A4,

Component string processor is

interfaces port out output with message Reverse_ask () ymessage Capitalize _ask()
& message Reversed (string ) ; message Capitalized (string)
computations method reverse (string? imethod capitalize (string)
behaviors receive message Reverse _ask ()—method reverse (string) ~send message Reversed (string)
receive message Capitalize_ ask ( ) —~ method capitalize (string) = send message Capitalized
(string)}
maps (output smethod reverse (string} .method capitalize (string))
constraints implementation “C4 +”; “Delphi” on “UNIX”; “WinNT”
End Component string-prucessor
Component stack is

interfaces port in operation with message push-ask (string) ;message pop-ask () ;message Get-top-ask()
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& message pushed () ;message popped{string);
message top-string(string) ;message empty ()
computations method push (string) s method pap (string ) ; methad top (string ) ; method is-empty {ycs-or-
na)
behaviors receive message push-ask (string )-+method push (string)—send message pushed();
receive message pop-ask()—>method pop (string )—send message popped (string);
receive message Got-top-ask{)—merhod top(string) ; method 15-empty (ves-or-no)—+send mes-
sage popped{string)
maps (operation, method push (string) s method pup (string) ;method top (string ) s method is-empty (yes-
or-noJ)
constraints implementation “C- +7;“Delphi” on “UNIX" ;*WinNT";response time<_=3 second
End Componeni stck
ERELWTF.
Configuration pipeline is
Coml is instance of type string-processor
Com? is instance of type stack
Con is instance of type pipe
Con. source is played by Coml. outpur
Con. sink is played by Com2. operation
End Conliguration
FXHROOEREAHAATENEFRAENREXERYWE SR L T EZ20. Ao TRAIN T EE
HHF 0 process AT HER LR PR EFILYUMTTEE. BN % HBH process B4 A B T T 4475 3 5 19 74
BB TH B FF R, H 9 behavior AT T EH T NIRRT B M FEH RIEE T H PNG (Petri net
graph 30 HE AL A ST SA B 35 WA BE BB T B R ) B o 35 0, WIS & A FRAN 40 T EEL

4 HEWiE

AT TERNALKEERMERER PN A FRETUEIMEY ERA R A RO R REHRY
T FTRUNERERNMAE T FRADL 2UUER A H QR AN . BliE N Wright, C2,Rapid B F 8
WEFAN AR ERESETET SR FRADL 2R RENERESHRANRN FRADLEOT
TR (D) R RERFAEHE. QBRI EEAR SRE ) CERANMF . AT X HRAEY
BAER:Q) DAGHRE AN HEATEMOERS HRREMGHEL B (O BN iR T
BRENLARAFHEAWEAGHFEGR FELFARNREFE SN 0B R ) XHRFTHHREHN
Mg 3R . T T & 4 AT AR ST B B

FRADL HESREZ - ERAARAEREANEMAROBERADLER ELF FRADL. BIT&ITTH
HREESMNEAIHE LA MEEEMRNEITE T A, SRI TAREEA AHENBEF BT BT 0%A
THBEREERA AL T E LN BRR - WREN TIE, 5% Eif - SR % FRADL Rt A% . 4
EMARTHERNACRENFRENMERA.
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Software Architecture Specification Based on a Framework and Role Type

FENG Tie ZHANG Jia-chen CHEN Wei JIN Chun-zhao

(Department of Computer Science Jilin University Changchun  130023)

Abstract Developrient based un soltware architecture is one of the most promising methods for impraving
software quality. redncing software cost and raising software praductivity, Viewing architecture elements as
first-class entities, the authors present a specification methad based on framework and role 1ype to alleviate the
problems that conventional methods may bring, and definc a specification language FRADL (framework and
role-type based architecture description language) in this paper. In FRADL , framework is considered as a com-
porent and role type with active connecring faculty is defined as 2 connector. The instances of components and
connectors ate configured to caompose the architertura for a family of software systems.

Key words Soltware architecture, framework, role type, software architecturel deseription language, software

reuse.
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