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Abstract Software architecture serves as a framework for understanding system components and
their interrelationships. Software architectures can be reusable assets to achieve low costs, high
productivity, and consistent quality. We have developed a software architecture design environment,
called HappyWork. In this paper, we would like to present the structure and functions of HappyWork.
HappyWork has two mmin functions. First, it provides a graphic editor for modeling of software
architecture diagram. Second, it provides an ADL, called HWL(HappyWork language). HWL is a

language that describes software architecture.
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ArTek(ARDEC/Telmowledge)[2]  developed by
Hayes—Roth, et al, of Teknowledge for the DSSA
program  ArTekZ #1531 4l Ele] Aloje} #el&s
% AXEG O] Fx 7|& dojoin, ArTekS 43} =
T332 DADSE(DSSA Application Development
Support Environment)7} itk
- GenVoca LE Languagel3] developed by Don Batory,
et al, of the University of Texas at Austin and in use
on the Armmy STARS Demo Project. GenVoca®
Genesis$t Avocad] 719hE Fir flor AAME 7sgk
HAXIEE o= & /153 AFH Alade A
sl vl %% ®¥(Domain-Independent Model)
olt}. GenVocats 2 TR Al28lg FAse dER
9(Meta-Medel)] 548 AUH, AFH F2& 7Ke

A2ZEJOE FAT o BFEIE wHs A, 3
4, AXUEEE TAHY AZ(ayen B YAHEAIE
Azt =3 gEskE AETol=E AYdste] AxA
E 7b9 74 9 2ZEgY] ANzd $AEE vk sk
£ 3

- LILEANNA(Library Interconnect Language Extended

with Annotated Ada)[4] developed by Loral team and
Don Batory for the DSSA program LILEANNAYE @
FTARFE R AfHR glor AdaE 9% ¥E
Az dojel LIL#, £3 Ada Z=9] FA dis] =5
3§48 AF3hs doid ANNAE o| &3ttt

MetaH[5] developed by Steve Vestal, et al, of
Honeywell for the DSSA program. MetaH: &4, 4
AL AAZE B4 e FWA, Bt dEAE, eide &
ZEgo} Az e ADLoIT

ControlH[6] developed by Steve Vestal, et al, of
Honeywell for the DSSA program. ControlH:= 7HA3}
I1x GEgg oz 5 A 3 & o] A
(GN&C: Guidance, navigation and Control) €1&&&
o]-&-8l= ADLe|th

+ Rapidel7] developed by the Stanford team for the

DARPA Prototech project. Rapide® ¥4t A|2glofjA 9]
z2eelo|qg AT AAAF dojoln], o|ME A=z W
2o HEAE FA glo] Ao’ T2 gAeh BA
a3 HA 7S AlFs

UNAS(Universal Network Architecture Services){8]
developed by TRW and Rational. UNASE A3l A
Fo2A 2 A2 E o]AzQ AZEY] Al2dE
T/357] Al olnl Ael=a, A 7Hsd Ada BE
g AH|AZ o]8%Th UNASE HAT A|261S ¢33
AMe Ay FFES AFEr] Y3l ARHAD. «4E
29, 2713 A" RE Aol ATA, oF 4, 4
B ZHA, ZaA22F B4 Fo] vk UNASE v 3¢
STARS HIZ Z2AE(Demo Project)d]l AFFHAL,
Rational*tell 9131 Ada, C++oll & 7VFsdt QA Al
Fozx o33 gith

» UniCon(language for Universal Connector support)[9]

developed by Shaw, et al, of Camegie-Mellon
University. UniCone AZE o] olF|&Elxe] Fzx2<]
23 Bz B, ATXVEY A A5 uekH
&t T4 712E Eo

Aesop[10] developed by the ABLE project at
Camegie-Mellon University. AesopS o}7|€ld A&
A3 Al ETRETS BUTEE AFete] AZE
ol 7= A #4& YAt

Armani[11] developed by Robert Monroe of
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Camegie-Mellon University. Armanis AZEgo] 73
AA 71eT JAE XS AdE dolz Ajxd 7
Z9] BAle} 43 2 A4 J1eg 7HY) fE d
% dolE ARSSIL

Acmef12] developed by David Garlan, Bob Monroe
and Drew Kompanek of Camegie-Mellon University
and David Wile of USC/Information Sciences Institute.
Acmes T2 A4 & 9% 35 28 P47, A=
& F& 4A g £4 B8 Hg 71zl

4. HappyWork

4.1 HappyWork #+=

27} JNE$k HappyWorke AZEgo] 3% 44
AAHogx ATEo FTZE AAS 24y 3] 9
3 7153 838 ATdT) w3 Anedol T2 mdUZ
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Diagrams ©]838k] AT Edloje] B3 ¥ Azl We
2T & vk ®=3 27he] dojojayL User, System,

) Architectute Degign
& - - %4 Systam Context Disgram
& User - User
@ System - Analysis
- - © Systam ~ Management
© System - Mainknanca
-+ Connecior - Connector}
Connackor - Connector2

. +— Connector - Connectord
- - 2 Compunart Diagram

System - Raguirernent.
Component - iaga
Component - Data
Component - Creaton
Connaclor - Connectoré

Component, Connector?] AXEgjo] 7Z3 EAd 3t
Y 7R 242 ¥dE 4 ok

E7), HappyWorkt HWL(HappyWork language)z}
e &ZES FxE & dADLE AFdh
HWLE HappyWork® = AA7Z|2%E Adgc
HWLE AZEdgole] 7249 Ha 7|53l HE §
Uebd o2 M, AM8A7E HWL 34E& B3 2ZEJE
AA F485 olHfE = JUEE drh

HappyWorks= <29 1> HE  uigl 2ol
HappyWork GUI(Graphic User Interface), Repository,
Architecture Analyzer®] A 714 B2 TA4"h

» Consistency
w Completeness
w Reliablity

" achitecture
o Analyzer

<A@ 1> HappyWork +2

AZEdo] AAxH= HappyWork GUIIA AlF3He
System Context Diagram, Component Diagram,
Component Sequence Diagram®] 4] tloloj19i-g A&}
o AZEOE FEE = Utk ol toloaPBEL &
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HappyWorke 29 Al 714 toloja#E AHES
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- System Context Diagram

- Component Diagram

- Component Sequence Diagram
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et g4T FAHY gtk <2y 3> 2459 1y
E718E HAETh

User

i

System

Components

Active Component
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o—— Request Data Flow
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Oemcmmmm +  Request Control Flow
PR +  Request/Response Control Flow
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Rid: k0=

slube] A|2®] T HYEWAES EAL Attributes,
Operations, Constraints$} 22 &40 FEHL

7 E] <] FH5E Request Data Flow,
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HappyWork Analyzere 4AZEgo] 731 A4
Egolt, IR AXES] T tholojaWd
F& 248t Al2d gk dig d5S Hrgo

<3 e AZES FX Ay B4E %

HappyWork Analyzer 873 0]t}

£ of

§
H
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:
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<% 7> HappyWork Analyzer 87

HappyWork Analyzers AZEgjo] Fze] dais)
A4S AF37] 8] HappyWork T 71& Qo] 8y
o] w2t HWLE sHgict oju ofeir} 2Ags og o
AlAE EE3i

442 85 24

HappyWork Analyzers AZEgo] Tx A% 24
9] A2 o3 e FAY HolEL AT

- Element Table
- Connector Table

ZF HolEL AZELo] Fx mdddA Alag, 7
EUE, 79ee] Al e-g vtk agn 1 |
olEell 7kt 22 ESO] AAY A&H AQANE F
oA A= E4E BolstA ok

a. Element Table

Element Table® A2 HAIXJed g
constraintsE  VERdTL o] Table?] Y= thed} 2o
FAH3, <29 8& Eement Tabled] ¥ <2 Jehd
o},

« Name: A|&® = AXUES] o]&
« Type: System | Active | Passive | Database
System - system®]| type i
Active - request®@ - A& FEHA A
Passive - File?} o] 222 @ilolu} zjzie e
AAE 4% 5= gl 532 A3

=
B49& EF

Database - Active®} Passive 5 7}R]
7+
- CPUload: CPU AHE-3H2$1:%)
- MainMemory: Memory AH-3(&$):bytes)
- Rate: 9§&99) M5 (3$bytes/second)
- Streaming’ stream data’} A& 02 HE4HEA] g7
(Z$):True | False)
MaximumConnections: 1729 o} 3§ 744 Port
vt} 329 Connector2] 3t
- Utilization: o]-8-&, @927H3 ARSAIZH
(241:%)
- WaitingTime: AH|AE 97] 943 Fa di7] Az (&
'ms)
Response Time = Waiting Time + Service Time
- ResponseTime: Muj2 Q7o gt Server 9] 3%
AlZE (9 'ms)
vlEael 21 7h= AAAZHE Al
- ServiceTime: CPUAIA $23E= AzH
(Z9'ms)
- DataAccessType: 3 Ho|Eof] FTshe w2 M4
Parallel Accessible Data - SAH2 715
Mutual Exclusive Data - dlolg] H
- NetworkBandwidth: WIE$]= 9=
($):bytes/second)
- FileSize: Element] 2213l A4 37]
(2¥'bytes)
BufferSize: PortE2] Queue FEE 9% Wy =]
(29 bytes)

<29 8 Element Table

b. Connector Table

Connector Table2 7'4E]ell th¥t constraintsS e}
Wk o] Table®] Wi thd o] FAHD, <28 9>
¥ Comnector Table®} & <& Jeldch

- Name: 7|4E]¢] o|&
- Type
Request Data Flow ~ ®jo]&] A4(data send)
Request/Response Data Flow - Hjo]E] 24, t]o|g
“4l(data send, data receive)
Request Control Flow - 2% A4(signal send)
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Request/Response Control Flow - A& &4, Ho[H
2l(signal send, data receive)

- Caller: AB|2E 278 Component %3 System®]
Port 2]4; Connector®] A12Hd

- Calleer MH|AE &7 W= Component ¥ System?)
Port A174; Cormector®] %3

- DelayTime: HIES]A 2] E]2Q AAAT

- Rate 2% A4 vlolE 3
(39} bytes/second)

* Reliable! A2 =(D$:True | False)

o) AL, BEY Wyt B 5l AW 5,

227} A Happy Work®}t ThE ADLE-S ujmdch
<E 1>& ADLE9 A& BoFEr.

<E 1> 7Z 71% A9 vl

Analysis =
ADLs GUI Tool %3

- 3712 tleloj1gde] A4l
+ System Context Diagram

agram

- Conxmm Se%xmoe&

- HWLe} §3e 83
HappyWork O o | Happy W
(constraint& 7 £4)
M Stency
+ Completeness
- Relizpility

T &

. - ok o] )
wicn | O | x |TELPTEES 2w
St

tyle-Specific STEM] ¥ HA 84
dscp | O ) x| gRTRR BT mas Ay

~ Architectural Configuration® Styles& 4
:jj}?ﬂ 7N

Wright X ]

- ControlHE Ada ¥ C =8 44
~ Sirmulationg F3 £4
- gFAxFY B
- BEAAB okl A4
- schedulability
- reliability
- secure partitioning
- Raparch Tool #13
- Eagurﬂ-& Simulation Animatord o] 4%
- AcmeShudio Tool A
Acre O X |- GE Langumges29l g B B4
- 23Ed0] op|9H design traints
F TR LR

ControlH O O

Rapide O o]

6.d E

AAHE-0] 7FPsAS AZEG0] T2 GANA LY A
g 43 & o /M Ao ATEge] FERE UEA
AzdomBele] 24 7 W I8 Q4F Aol 4%
243 189 F4E olne HY a3 ol #HE s
Ao Algks gt GuiFog £ A2de Py
E9] BE3 0% PXUE Alole] F5AFe) 9std A
ogch

$27} ALs HappyWorks &£ZEF0] 7= 47
gR02M AZEYS F2E AAsn 249 7] 9
3 7153 $74e AT HappyWork:s HappyWork
GUI(Graphic User Interface), Repository, Architecture
Analyzer®] A 7iA] RER FAELL AZEY F2E
71&87] 95t AZEgo] AARES A 717 toloja
@ 2 System Context Diagram, Component Diagram,
Component Sequence Diagrame 712-3tc)

AZES O] P& tlolo]a#e HWLE vl = 3,
HWLE RepositoryE %8 A&¥®d. =3 HWLE
HappyWork GUIE &8 oA Hojojasier gdE
ot} Architecture Analyzers= HWL HAL 58 4AZE
Aol T2 A, &4, NS 4 & 5 ok
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