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STUDY ON UML MODELING TECHNOLOGY IN
THE DEVELOPMNET PROCESS OF VITUAL
EXPERIMENT SYSTEM

ABSTRACT

According to the situation of the relative lack of the education
resources, our country is developing network education and use
advanced information technology and education technology to
optimize all kinds of education resources. Experiment education
need establish many applied and effective network virtual laboratory
because experiment education is a weak part of network education.
The study of the virtual experiment system has been brought forward
because of the above mentioned.

Virtual experiment system has two parts: emulation platform and
management platform. The emulation platform has emulated the
most apparatus of electric experiments, including circuit analysis
experiment, circuit and signal experiment and digital circuit
experiment. Students can finish their experiment on the emulation
platform. The development of emulation system used ActiveX
technology and Visual C++ programming language under Windows
operation system. The management platform added “user
management”, ‘“experiment management”, “student experiment”
modules and so on. The emulation platform and the management
platform make up of a full system. The full system can serve distant
experiment education of universities. The development of the
management platform is based on B/S architecture and use java
technology.
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The paper introduced the study on UML in the development process
of wvirtual experiment system, discussed the theories of
Object-Oriented  Analysis,  Object-Oriented  Design  and
Object-Oriented Test and the application of these theories.

The second part of the paper introduced UML technology,
Object-Oriented  technology and Object-Oriented software
engineering. The third part of the paper introduced in detail the
application of UML in requirement analysis, system design and
object design and discussed the work of system implementation and
testing.

KEY WORDS: UML, Object-Oriented Design, Software Engineering,
Virtual Experiment
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BETARAPTZE. TEHRAWTRZERX R A®:

L. fKH

i #i (dependency) B—MERXFR, ERA—1FY (2K Event) KR
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% B¢ (association) B—MEWXER, EHEPH—TEPHXNRSH —ITF
MR R A NBER . A — MEERNRIRE, TN MR R IFMNER
— AT R, RZER. XBOFRPEEHRA_—IRRGEN. XERHE,
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BRI LTEIE X B — Y, THETRELRBNE LNETENES. T
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TEFETRZEG=SREEFUAEBANBRKNFEERENIESTLAR
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HEEASEES, TEFUANESSEEREBEFRAENSHEEN
P, BRSRKY S THY, FBATHEMRRIENEESN, X, S#1TE
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2.4.2.1 M [ Xt & 4

EIERETAMRREZN, RIUAEXRFERREEHE R,
Kz MMERBERTENAR. HRMABEH (REMERE LR AFRE
—RTHENEENE (5B, FEXEEMIEERRMRIH (00A) PRM
P

X AR R — A EOERA, RTTRAREREN. 004 HRIE
# T BAH T R RB TR B RN, REREE S R E RHNEIE R
Rk %R,

00A M BIBIHR FF ik . FEREARBIAREFER UML SR A EEE. 00A
W EE— MEAMRNAMTEE, 00 MFENEEERNRYENET, ©
1R X T 00 R M 36 AT, HERR2E 2 18] M08 BRI 01T 20 BE R T B 25 AL,

00A LA — MR BER HERM. A TBI—MTEE, 004 AT 5 M EX
FEN. (1) EREEE, (2) iR, 3) TART: (4) Ma¥EFE. e
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i, s B AL T 113 00A FHERIZER.
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T EE A ERERRIGE R, TR —ITARERA T A ZREIT AN 00
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2.4.2.2 @ [ Xt & & ¥

HENERFHNRTBTEZERGERREUNEN . SERATIIEFRUE
ARSI FREML . ERRFEHEFRARRMTRAFR LR KGFEEEE
. FRARFXREREEFIHAHER. EEXYRE (00D) EMA LR
E%.
MEMN R REKBTASITRE P FHAHEE KRB, B I E LT
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(D BGRRLETHEHRLSRA. indE. MEHARECEXRAEXEITRE
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FEG TR EEZENKRENESINR. SEMNEHINER, EEFRETE
KIRE Ml D4R, SRR KRR B P&,

KEEEEECM ERF FTENRMGERTMRFEFES). EHATLATEE
R EFEEF 8], SCM iFaME R vk (1) #riRER{L, (2) #5538k, Q) (RIEZEAL
WIE AL, BLR (4) mHEAMR AT R MBI A R AT

PR TR GEF IR EEEERREEN. B ERETERGCEHW
RTEEF, FRABITEN—RIKHLERS), MREEEEENE S84
N H T TFs, HMGBITERE A LI —HIRERREHES.

BHEEERNFEARATUERGMENUERNEL, FRDTARSE
B ERNIEE. FEIENREERTUT AT EENERM:

(1) i B GRABAT L THER)

(DB EHREFNLE G S ARAFREMRF),

) B (B EERFABRERFIND .

XEMAE THEEREEEF=ENER, BRAKHERE.

ki

g

3.5.1.2 RAYTHEBEHAKEXEEE

EHEFESHFTEF, BIMEA VSS (Visual Source Safe) #HATIRILIZAT
TR, TPRDEEERR, B EIBSRAENAE. EX T8 - ENE
i, ERAMEZRE - MR PR BT BN, SERUEREMET
RE, BHREHEAEEXIEREEERSSE L. MPRI MR MBLER
&8 FTITREEE, RNEEFRZNL. R, VSS ATLhidfRELEZNHIE A
ERAHERF, XHERNTUFENEFEFORE, FREFRERISE IRA
FPARRRENERF.

3.5.2 BEE&IHE5ELHR

LA “HgEE/EM TheeR Bl MARFKEEMRITS S, REXIMT “M
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e sl A e X UML RS ARERILE 0T R AR T A O ERF

H/EM” e, XFESRF#HITTERER, TLEY PR AMTERERE
ZHRE, BIIX P OREE H P AT LR EF U ITHIRIE, RERFAEEHIT
FRERAE, BT CIATH —E R B RE, D RREHRETRMEN.
“HCE/ B ARSI EERY T Command (frd) R
WHIEHIRRERE DA, ATEITHSERENETRE, &R Command FF
24, Command HIE XN

¢lass Command

r
t

public:
/77 AR FEEA:
virtual void execute(const MouseEvent& ¢+ 1) {};
virtual void execute(const KevEvent& evi) {};

o/ HgIELY
virtual void execute() {};

/77 BRIERAE

virtual void unexecute() {};
b

Fi: execute ) R AT SIS HIRELINITIEE, FHiE unexecute () AT HEE
execute () HIIEHRME, ME G SERIBRRE, FREAKE R Zm LB HISEERME
WITZRATAPRE . XEEI WS/ EH” TheerEn.

AL PR HMmSEGIE, W “RmSHEHIsET. “MERFHEHISET. “ W
MG, NS IER R HEHIER " 1 RN E IER SR A I8 AT
SR 7 B2E Command 918 KX B FiE. B, WX e d 258 a) LU 1T s
FIEMERIE

AT, REPEIT HNHER undoStack 1 redoStack. umdoStack & “Hf
7 BRERS, ERTHNKRMITT wLERIBNR: redoStack i “Eif” #
fERRSY, ERTHIN K “HH" paw<SERIENR,

HEWMT -

) HAPHATT 4EHIBH execute O RIEZE, IR Zar RIS R
Fli A undoStack, Fi#F redoStack FHIFTE r S EHIIFXT R .

2) YFHPRAT “HE 7 BRIERT, BIMA undoStack FHLE — A SEHIEE,
i % S H| 28X RIEN redoStack F, SAE, $ITER unexecute () HIER{E,
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AE ST A K X UML 2 RERERLLR T HESF ROV HEHR

3) J[HFPAT “E” #ERM, BM redoStack i H—ardEd13E,
Ko iz S HEIB T EA undoStack F, G, PITEH execute () #E,

HARSCHACRE T .
1. “M#" s SEHISE

¢class Undo : public Ego::Command

public:
virtual void execute()

{
tf (!Ego::Engine::s working unit->undoStack.empty())

{
/// M undoStack HEUH S22 R

Ego::Command* Command =
Ego::Engine::s working unmit->undoStack.top();

/// PRATZ A& HI3R AT unexecute ) ik
Command->unexecute();

/1 iR ERIR REN redoStack F

FgoEngine::s working unit->redoStack. push(Commuand);

/// M undoStack FiZarSiFH]dE

Ego::Engine::s working unit->undoStack.pop();

)
}i
2. "B ar S EH R
class Redo : public Ego::Command

§
{
p[lb]iCZ
virtual void execute()

if ('Ego::Engine:s working_unit->redoStack.empty())

{
/// MredoStack PR NS HIRETR

FoosConmmand® « ommand =

tgosEngine:s vorking uns->redoStack.top();
/77 AT i dr S S& 8 unexecute () &
Command->execute();

/// Rty <R RE AundoStacks
Ego::Engine::s working unit->undoStack.push(Command);
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/77 MredoStack i dy-S 3] 3%
Ego::Engine::s working unit->redoStack.pop();

}

]
hE
Undo 482 F1 Redo #5481 unexecute () FEFHEBENXI ., E A Redo 84987

execute (O HBAEHIST Undo #r4-#) unexecute O BefE; FIRE, BEH Undo A7 4
) execute () BIEMAHT Redo fré ) unexecute #1E.

BATHR B Undo #7441 Redo r S HITNESIE—RER— M 4%, ZEEY
T8, XERMMEHEE. HE, SEHMFAERHNS—FEHET execute()F
B R DB SRR BB AT DR R GEcR BT B fr & 11 58 B4R 4E K PR A
BRI T, RERFATAN RGPS EHER,

3.6 W R K&
3.6.1] EXAAEE

3.6.1.1 A& il &k

SR, FERAREENK, B—HNAHEGRATE CERAERFR
hEhigRe IR . EHaENRTE, R LRIMES™ £ A
KSEATFIT1E:

(1) RIE—MERF MR EDEFEA K
(2) MErTEEEEEFMR true 71 false;

(3) &L TURKFTREBREAEITAERA:

(1) o & A SIS DR R

=1

3.6.1.2 2B & # K

2 S IREE TR 4TI ERR, A RENEERE TRINIRAE L
PATRERFFE DR ROBARZYE. EERRFARLEMNRANHE R, MEH
FHB AN R RBREIR.

EEN R BRI LT KRB MHR
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A6 B e K= -H R 3L UML BB RERB LR REAFRIOXATR

(1) BHREAS T BRI I

(2) FHETHEIR;

(3) B4 &5 P B AP BRSO E U7 (0] 450K

(4) PEREEE IR

(5) ¥R TN IEERIR

A &R AR E AT, TEENEXERATIANEH. REAAK
BAERERIGH, REER B,

3.6.2 35T ¥R

3.6.2.1 2 old M

R TR 5 AN B D B AR T R e —— R BRI T (AT v i
W RIEE, EENZRBRLHITAKL R BERARER. BRI E 2
FERERKEREHR TR REERREN. 2uiiRE R §OT £
&R, T1EXAN S TRA X £ MERIFATHT

3.6.2.2 00 B+ 0 8 5 8=

HEBEENRRMN, SRS RET L. BHIREI [ RANRKE
S, X EHRE S LR L (R A% T AT (BEE) T8k HOX L8 g BR1E
(HFF A HTEERRE) . AR MEMER. B/ AT IR A AL 2 BRI R R,
A5 —HARMNERE, HERSREETREN-ERREN—BWIFE, B
e, BRSRENRE TRAZEK.

AT B A A ERAE, TTRBRIEE AR —E D FEA—AFIF,
ZR—MNEER, EFPRIE X ERE G- TREER, BMTREAR
£ X, BREENATAENTFEENNATHEMRENARERN. BAREX
WERNESERYHARR, FLEES N FREOEFAINAIRE X, XERE
A [ AT R B A EE TP RRRE XEERRRITHRAE) BERE.

o 00 SRR MRFBN TALREH R TR, AEHRAE TR
—FE, EERREERMAE AN W RIBRE D EREIMEE, 00 RAFREMR
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R H B R R R E MR RR AT AR .

3.6.2.3 R+ H AR

bW |

MNEBRRFTHFERX SR, EFXIEFHT T ABMETAR, AMKIET R
KPR ER. UTARGETELRERERELMNERR L.

ctass CConThreadControler:public Ego::MouseControler

J
1

public:
/77 F) W 12 E ] LA 38 24 HY B AR S
bool canHandleEvent(const Ego::MouseEvent& cvent);
/11 T FE ) SJHEATHIUEAL
void enter{const Ego::MouseEvent& cvent);
/777308 = AT AR A
bool handleEvent(const Ego::MouseEven& cvent);
private:
int m_mouse_ldown _number;///BARE BRI THIRE;
Node* m_node;///#EF WA ;
Wire* m_wire;///HERB— R H ;
Node* - ore nedey///fBREIBLHE T 85
Node* o dosn nadey// /TR EI S8R R85
bool changexy;///REEMELHBE L L

|
IR
class TestCConThreadControler

{

public:
bool canHandleEvent{const Ego::MouseEvent& cvent)
{
cote->canHandleEvent(cvent);
J
vold enter(const Ego::MouseEvent& event)
{
cete->enter();
}
bool handleEvent(const Ego::MouseEvent& cvent)
{
cete->handleEvent();
}
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private:

CConThrecadControler *.:27c = new CConThreadControler;
1 80
|

3.6.3 £ m @K

3.6.3.1 £ KA ME

ER IR E BT AR R AZE O XM A BEBRMERFEHHRLLEAR,
CHHRZ2LEILT R TMANRRER, HE—TERTTTImERNETLS
. SRR R B &1

3.6.3.2 00 & & o &£ & W R

F o 0 B e R IR R R G A, A TR TR R A
BHEE L, S, —KER—MREERT (AR EERTE BEAR
e, LT “HRENRNEENEENTE” .

W 00 Bk B ARG AR F S, B — MR & TR INR (thread
—hased testing), EMREN ARSI —MARBEATH—HE, BI&E
B AR RS RITNR, RERI ARG LURE B AR BV R . 38 AR 0 T
(iR (use—based testing), WITIERHRLE JL T AE B AR & 2R 2K 10 26 (FR i
) TS AL, ERIFMRERE, T RNERAMIILN%E, HY
i, MR, KRR AR — A SRS B R,
BRI IR AR (stubs) fE N A AL IRIE 2 TR ATALE £ 60,

3.6.3.3 R P E YR

TR RS MERNR, SRS #ETES.

00 MR AARZ IR TTE T,

D). §AMRAGR L —PRIR, ¥ B XA 38 B A AT <K
2). M EBRAR MR A B 8.

3). SHHEAMIRMZITE —HAR PR, MEES:

a. J IR R —HE RS
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b il K20 i 3

UML @8R EERUTR IR ELEF BRFHANARIT

b 1 A MR RIS RER B —HH B RERE.

c. HiR R BB AT BE =

—ZB ¥l 5b.

d. —ER AP ERS M, BOOA T AT MO0 20 77 FE R B B Sh R A S R 2R 4L
c. b EMRLIMAHPRER.

B AR 75 2 R 12 A0l R 481

AR AR R G HEAT AR . A F R

TREEMERRANE NS, 5 EREEAITET AT LIRS
Rt . UTABUEREARERFSF “FEUERA LR DREFINAA
{5
MEMARS | BB ER | JRER | FEHEXR
S
AfiwS | UC030 I i A WEAN | B
HAXAS | BEXBIER | WEIEE | 2004/09/07
DhEER | FEREAERE
HREE | BIERASELET EEHNILHR
mEAH RAPUEES BHRARR
by AR SR ¢4
BEEL | BEEUKE RGA Bmid
HRAEE | REFERBUREELRBZ AR
R | SRR | BE | MEESR Ehr& R R &
(P/F)
L | AEER FRIERAERSTT | LMBURER p
“ B4 H BUL®RT
2R Boo
B N
0. |
2. |EWRF TEFEETER | SNMAER p
& LR R, BRI
ik ERMIEER,
A IE# xRS
., SLIREML
 FRAHE.
5. |AEHERE | REBEFRRERE | KIAREGR p
: FETH , HFREEZ “H
() R =Y RTIR" TE.
J241. Al R ) 2 B Sk 56
ZETREINERSA
| T, BIEHEXR
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b gl A5+ i 3 UML R TEERNS R R ZARA RN AT

L o

WA A EXKRSEIHAQRAERMNMERNEMIFE, bR oZ
B L5 L RERT 5E & A IE AR

FHERMHAH A EBFEXRRRINGENARE . KREBERRIGEMNRXA
), B P EEERD) R R ARG . XEMEAGIERT RESITF HAREH
Fi, HFEAFNBEGSRE. AFRFRIERLET, PRKNEEZARELTH#TT
ik, MALERRABNMNITENRECL LI T FRITHERI 8 8, X
WOATP AR R BT R OO R R, RRMBEEE S EM R,

3.6.4 [E 77 @ &

3.6.4.1 B ERZ

EREAHRHMRLSERT, SENEER AN EEMREFDEMEREITT
EREFEE, EAMHR (strees testing) HEWZRESNFTIEEFHIER. £ K
Eig, #ITEAMRM AN ZIZFER: “BIEBERANBIT LAEERXAS
oHH?

EAMARE—MHHERELHE. SMBEFREMNTXTRITRE. MERL
Kt iR E R EWIREF.

3.6.4.2 fHEF&E&HENHKR

RNENRY B FEFE#TTEANR, HEFE ERRHFEEM,
RS TR, AT XML KR RORR B SRR R, B AR F O
T 0 E A MR AT SR AR AT , AT AR, BA 14 AT
SRINT RBIEH, HERAEMAL, X6, RITMEEIE T U HKE Y
500k, X EEBECHHNERKE.

EAMEZAERSENYN, RATREREEANLTEAOMLEH
g, 7R BT SO U RERERR, TUREXMEE A S BNHEE
N R

——
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EWMPELRRARLHEUTHELFHEMEEEY, KPFsddet
SRR, BEPUKRTEARASRMZERETARWMAK, 8 TZREEFH
ER, BRTERAMRE. RNESETUERTEENERA, BREARTH#
TEEROSEY, B8 T EENLEUE,

@ ESN RSN BRSNS, RIE ZHEANKGEFERAK. €
AL AT, ARES T RN ERNE. XREMTRRABRNE
1567, H R ST RARTURE RN RERREE, BT M ERRNLERIR

LML BEARB LGB ARITHEEERS, HEAMRORFETEXET RN
By. MH, EHERTURAFREFRPEINER, KETREPIEENTAR, H—
FIRE TR, BT HFRARZBIZRAKE, &5 T RIEITEZBIHE,

AiE CERT ML EREMBEUREFTHNA, M4BT FHERLITRH

X ANEERM L, HmEXTREE T EM L BERARERR PR ERA-.

Y
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B TR, RN, ASEEIRTEREAR, MEKEE, FRIEAMY
K, SRETTHRANNS, BRAE TN HER.

i, RERS OERRT. PEEREE, MINERATHTEE, 47T
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