46 2 ( ) Vol 46 Sub2
2007 12 ACTA  SCEENTARUM  NATURALIM  UNNERSITATIS SUNYATSENT Dec 2007

A Integrity Specification by OO V isua]M odeling of
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Abitract Ob pcted-oriented based software analysis and desi€n wit visua]mode] mg( ()()VM) has pecame a m ature techno]dg}"

meanwhllg the UnifiedModeling [ angiage ( UML) S a d @8rammatic noaton w ey aught in un jversites as a way 1 represent soft
ware requireaments specifications and desgn dCSHiPtiOHs W e address a whole process of software systan analysis and desigr by opjec
ted oriented methodo]ogie§ and dentfy severa] propjams i teach ng€ software systam analysis and desigr wity visua] mode[ing hy
UMI, A metamode] ofMedica] AssistantD jaghosis Support Systan (MADSS) inUML s offered  and canplete integratian ofOOVM
concepts is also discussed
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1 Introduction O

Th s paper addresses Hose calls by offerng an il figure identify O
lustration ahout every process n He sofvare system a (Iunmsmm

. . . . add rules
nalyss design by usin€ UM, based on a practica]

case Which is a Medical Assistant D @a8noss Support %——)O

System ( MADSS,  'The offers canplete e integration
of all OOVM concep s Iegeuser\ modify rules

from Role-V2..
2 Proplan Statanent and Requ e (from Role-

m en Verview

tOvervy delete rules
The process requijrament engneering s sarting at verify rules

a Proplan Staﬂnent( PS documentary provged by

the custamer The PS ofMADSS is described as follows Fg2 Fundanenta]Event inMAMRU

O MADSS is amedica] infomaton management /s
management case history t@n t0 he huilt t0 replace the legacy systam The map
%me-mwmm . . . .
oh petive of MADSS is 10 gathermoremedical case data
% mv;\@ which is confimed © he Federa] E ectonic Medical
(om Role-v2..) 'M8Nage sssistant messurement rules Case Criterion and mprove he diagnosis effic encyw it
(from Role-V2. ) (oM Management assiRan measure nies usecate-v2 3-0813)

the helP of camputer assjstantmeasure The doctors of

mm\ orraoes. the hosPita] can inpu,t maodify or mdu jre the medical

/ S""m“’"‘ cases onlpe via the intranet meawhif make use of
/’O {irom Role-V2.0.06513) the Medica] A ssisant Measurenent Rules The Privi
m_a\h,\_":;::exm,,, lege useIS( doctors) are authorized to defne themedip
(from Role-V2...) Fn;t-;;;m ca] case history emplate The other userS( doctnj are
. ‘C.; B (from Role-V2 0-0513) accred fted 10 select the tempPlate and record the diagno

sis record wih it

Fg1 UsecaseMalel ofMADSS The legacy systm on}y deals with regstering pa
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tent and the basic hunan resource mnformatpn of the
doctors Custcmer( the hcxspita) recanm ends that the
legacy ystan shouH be resrved 10 keePp on managing
ﬂquumanResource,s meanwhil’e the new nplemen
td MADSS and the kgacy systam shou l share a can-
mon datapase

The relevant artifacts of Requiranent ()verview
( Rq are as follows

1) Use. case M ad el

The use_casemaode] ofMADDS is shovn mn Figl’
and the FB2 18 he made] of Mana@ement A ssistant
Measureament RulesUse case( MA[\/[RQ .

2) Use. case Specification

Since the space s |in ite(,i only he MAMRU The
main function ofMAMRU § accept the assistantm eas
ure rules as candidate mujes provided by he Privilege
user tha} verify the cand date_rules hY canparing the
canddate mulesw it the details nmedical cases which
are randan Y selected fran whole case hiStOI}’ if the
cojncidenta] rate s b BLer than 95%’ the candidate.
mjlesw ] be enpPloyed as a assistan tmeasuran ent mjes
and w i]] be manorizd

e) Brief Introduction ‘The Privilege users manage
the assistant measurament m]e§ the other users take
the use of fe wles in their diagnosis b Event F pw
; The basic event 18 shovn mn Figz and the event
fow can he found n FBg, i}' The ad pvant event flow
includes of Reject he candidate rufs 9 Pre.cond i
ton The Privilege users [ the systam d) Post
condition  New assistant measurement miles are crea
©d
3 Analysis Engineerng
31 Architcture Analysis

The Brover, Serwver archjtecture s requjred by the

customer  so amu]t. 1aYer( 4 laYeIS) pattern {s Presen
ed bY Fig3

1 1
Presentation Control Model DataSource
>
F&3 Architecture Framework ofMADSS

3 2 Key Abs trac ton

The Key Abstraction s a concepPt and must he
handled nomally uncovered i requjments [t Ob-
Eective is ©0 identiy he class [ts sources are damap
know}edg§ quuiremem§ glossary danamn modql or
the businessmode]( if exis‘g_ The KeY Abstraction s
illustrated by VORC Die€ram ( View of the Participant
Clasy,  The VOPC of the MAMRU 3 Povided h
Fig 4

3 3 Use.case Analsis

The Process of use case analysis 18 0 dentify the
classes wh €h Perform a use_case flow of events dis
tripute the use case hehavior 10 those c1asse§ and
den 4y responsibilities of the classes

The artifict of use_.case analysis for MAMRU 18
pPresented in Fig€ 5 Analysis classes are the classes
demonstated by the extended UMI, The boundary
classes are the chsses who mtemedate heween the mo
terfice and sanethng outside the sYslen} SO one
poundary class per actoryuse case pajr The entty
classes are those m tHe Key Abs1ract'p§1 whith are
used 10 store and manage ppmation n the sysem
The conto] classes are use case hehavior coordnators
whiCch are use case dependent and envirorment nde
pendent

mmmnero:m ' er Manager ’
Mpniame - String
i :
'Qera:@:%m - java.util. Date .E‘!éﬂ’me;mq)
Mycreator - Sting SgethMRMLISY()
“disptayBlankADR() SgEtADRLt)
on 1
aDRukeanaber
L&
ADRuleManager !
{from Business Senvice) ADiagnosisRuleBean
MbaccessDiagRule itrom Deta Access)
- S¥ing
ScreateADR() ! - long
SoelADRY) *MpcreateTime - java.utl Date
SRBA St
5()
Sauthentication() Ssave()
ScheckADR()

Fig. 4 Key Abstraction of the MAMRU

<_<bmndary>> <<boundary>>
EditADRuleForm UserManagementSystem
$<</f>> displayBlankADR() <</f>> getAuthority()
E
<<control>> 1
ADRuleController <<control>>
MRController
$<</f>> createADR() 0.1%om Manage Medical Re....)
$<</f>> delADR() ]
*<<//>> modifyADR() S<</f>> save MR()
$S<</f>> authentication()
$<</y>> getMRecords()
U
0. :]
<<entity>>
ADiagnosisRule

Fig. 5 Use-case Analysis of the MAMRU ( refined class)
4 Design Engineerng

41 Use.caseDesgn
The objectives of use case design are © refpne the

use_case realizaton identfy supsystans and their i
2
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erface jden iy reuse opporwnites and update the or
ganjzation of the designmode,] such as archjtecure or
design patem The Architecture Frmewot of MADSS
illustrated by Fig3 is mproved © hemade] shown p
Fi8g The result of use_case design orMADSS s de-
velobed nFig7 and Figg More detaikd refined use
casemade] is Presented in Figg asan exanple
Interface classes represent the mode] e fments that
realjze the interface§ butnomessage sould be drawn
fran the interface H(Weve’r Proxy classes can repre
sent a specific supsystm jn which messages can he

drawn fran the Proxy

Fig. 7 Collaboration Diagram of MAMRU
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Fig. 9 Sequence of Add Assistant Measurement Rule Case

4 2 Subsystem DesBn

A supgystan s a« cross hetweerr a package and
a class ts responsibilites are defined by iterface op.
eratjons 10 mode| interface realgations And interface
operations may he realjzed by mtema] cpss operations
or pemal suhsystem operatjons ()ne Or more jnterac.
tbn dia€rams denonstrate per pterface The suhsystan
and legacy interface realjzation djag€ran s shown by Fig

10

http://www.cnki.net
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<<Interface>>
| UserManigenent ADRuleForm ‘ pre
= Son P— EdtADRuleFom
“niti :’:’3”";;""‘9 le | rom Accessorisl Disgross Rue) PReSe—
m() o IycreateTime  java utl Date P PR thom u.ﬁm‘l:nxmr
‘Hlmomm) Mycreator - String esii>e Y RO
Secite> D )
/ R SdisplayB@nkADR() ADRuleManager [~ %ciimn 5& :Dl::?"
(*om Busness Service)
/ \ <<control>>
ADRuleControlier IaccessOlagRule ADiagnosisRuleBean
/ <<user Tl system proxy (rom Accessorts Disgnosts Ruse) ScreateADRY) {from Duta Access)
UseriMianagemenit o F—3 %gelADR() &aame . Sing
1 by SmodifyADR/) & - 1ong
— 3 “getADRecoros() eateTime : java.uti Date
Sinitial() .~ tautenticaton) reator : String
/ Sauthoritication() v Cezeatio A S
p——— .
]! & MMRM Controiler ADlagnosisRute Et;t‘lt l:;‘v.:;m
ADRuleManager {Pom Manage Medical Record Mode!) (Trom Accessorisl Dingrosts Rute) (from Manage Medcal Record
(from Business Service) *, createMARM() Secii>> AEPIAYMRM))
8, deleteMRM()
: modifyMRA(
cnooseMRI)
3 Soclise UM Eait MRM Forn
Fig. 10 Subsystem & Legacy System Interface e orom Presersor
B
MMRM Control > _—t
(rom uu-:r sevvin Choose MRM Form "“m:;“’“e
ADRuleForm CreateMRForm {om Manage Medical Recond Mede!) e
(from Presentation) (from ScreateMRM() F—
o msmg o ‘nenmu:;m; Seclin> d}spta)’\iRVu SsplayMRM()
: ) L \moaiyMAM()
(croateTime - java.u.Date ey DRL) oy Choose MRM Fom <ouamys
) (o Presentagon) CreateMRForm
“displayBlankADR() Sgubmit() o (om Marage Medics Recon
<ouncany>> Hname —
on on P eateTime
{Pom Marage Medcal Records) ‘Hype
ADRuleManager 1 1
own Business Servies) g St ) SisplayMRM) $<cii>> Ml Out form()
iagRule (e Brminash Susvioe) (from Business Service) S () Secliz> save MR()
= ————
ScreateADR() fe———>1 [=— “createMRM( R MeaicalRecor
*delADR() ) 1 1 w.“ IMRI “.[} o M)) mwu&mﬁ:im mw\tﬂ; Recaros) ::zlemem.‘
*getADRecords() “getADRList() JhodiyMRIM() - {from Presereation)
“authentication() 3 SgetList) 0 = Sesito> save() Srearamamniiien
'C'Bdlm)' T v
ey G o= Fig€ 12 Desined Class D agram for MADSS
mm Sting ) (from Data Access) Data Access|
®id : long . ®name
& -createTime - java.ut.. ‘w' createTime createTime sger the Proplem of what user nterface development
®creator : String e ACor | ime Screator . .
~save() |®doctor i olswill be used and howmuch of he nerface can he
SdispiayMRM() .
Ssave() created by the develobment too] should he cons 1dere(,1
. i . o he otherhand the externa] systan jnterface hound
Fig. 11  Designed Class Diagram of MAMRU (subsystem) ’

4 3 ChssDesBn

In class design proces§ folpwing aspects shou 4
be consderedq (Class stereorypc’a which
poundary c1as§ en ity class and contio] c1as§ are de.
scrhed by extended UML applicaple design paﬁem§
such as modulari‘ry prox}’ e archjtecura] mecha
such as persistenc§ distrﬂgutia} etc The
class diag8ram of MADSS and the whok systm of
(MADSy are presnted in FE 1] and Fig1p respec
tively

ncudes

nigns
2

5 (Conclusion

A case hased study on softvare systan analysis
desig€n hased on oh peed oriented m ethodopEYw ith vis
ualmaode]ing Janguage UML # dscusse] and the ful]
scale specification with documentary and di@€rams are
presented It shoul be noted that the whole Process s
an jteratjve developmentwh €h s made of severa] fera
tons on analysis and design

W e conclude same valuaple strategies in class a
nalysis  design TFor the houndary classes designing
the user interface( U§ poundary cpsses should con

ary classes can he usua]lymode] as subsystem [or the
designing on en{ty cpsse’s entjty opjects are often pas
syve and pers’}%ten’t uch as perfomance requimman;
the Pemsistent classes For the contio] chsses desig
ning the exjstence necessary of the contro] clss shou
be thought over meanwhil’e the characters of canplex
i change Prohabiliy distribution and perpmance
and transaction managen ent shouf he considered

Many sinpP e chssesmean that each classmust en.
capsulates Jess of the overa]] system inteuigencg more
reusah f and easier ©0 inPlenent Fewv canplex classes
mean thateach classmust encapsui ptes a large portion
of the overa]] systm 'ntellgerw§ less likkely 0 be reus
dble and more difficult © mpleament So
shou H have a single well pcused purpose and do one
thing and do itwe]]

a class
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