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E—EF  §A Java FEFF G HY UML HEAR

UML (S—BBGES) 2 MBS 1 ISR L (notation) . AATTRT LU E
TG, REX LSRG R DT RIBEAT (A Bt (1 ), B3 YK e B R R — A
CA eI S . Fowler (R4 354 1T HRIESZ) R EATN 730 1 T =R AR R4k

HE&E (Conceptual). MI&UBIE (Specification) FISZIE (Implementation), &
A4 20 TR P A

RS I S R ST 1 BB SRR RS A B 0GR, 2B b, RS D0 o ) L 46
KA S IE AT 1, SEAeiit, B I R AT S MR C A7 AR MU Y . 7RSSR
UIETE, HVFZRNAIE SCHEHE N, XS BB O, A B A ks

TES STl M2 LB SRS B A AP RS G R, e AR ARG S
Ko T HIRHIRA ¢ TR AFTE RIS In) AT A 2 Rl 2 (R o AT I TE A T™
% (R SO, DR e AT T SRR AR A B S 3 ] B A

FE—TF, LLXAMYTFAH: —4&H(Dog)t— HEhI(Animal). FAiTREW I i % RiX

AR I — M Z ) UML &, UL Figure 1-1.

Animal

|

Dog

Figure 1-1
A Dog is an Animal

EANEHZ: T 12 e (generalization) ¢ RIER ALK KRR A Animal (Z)47)) Fil Dog ()
PN SEZ4K . —> Animal J&—4% Dog iz 1k, —4 Dog & F45E ) Animal. XEFTf
RERERE ST, BoA ot s BT DU HERT Bk 1o J-ATTAT DUSFR, AT iz 46y
Sparky KM — Rahty, FAIEE W LR B8 T A A2z oy B AL,
XK ] R AR 11

AN, XK IR R BB 2 ORI S R A SE B s ) R

public class BEnimal {}
public class Dog extends Znimal {}
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AT RS B A BENIRE Y, XA MRS Ui IR R OR T R i — 70

ANSERIE, REEEA S AR B e AN 200 L T o Jei R B )2 O s
JRRE Y B AR GE AT S JCIRREAT A R SO RE AR Y . — M2 R 10 B A o AN
i, AN 25 5 SCPRACA o — MR T 58 il JEL AR At ok 7 TR B AR B = R B, A
S E PTG 2 IHE I 0] L F) 3 o

FEAAS LA 0 AT BCRE 2 AT AR U = s B 1Y I BTl e, AR A0 B
A . JAICaH S T BRGNS ER ERE T .

HHERRIE

PAUFZAE UML i AT B B ) — AN IR R e, — FARBSE T8, IR RE
(5 S 1 4 5 IS SR T (R K 22 45010 UMIL J] o LR S S T SR 3 4 v B RUR (1 2 T 4
PRALE AR UML (A1 RIA R .

UML A =28 151K, #25E (static diagrams)iiid T IBEEA K AR I AE T 1
WA, % TR MG B A T e Z MK & . 317K (Dynamic
diagrams) &R T 7EISAT W) RS AR AR AL, 34 T HATIRRE . SEAR SRR 77 2
YK (Physical diagrams) /s T KA SEAR IR EL 5 R, 625 0 4 38 S A4 Y5 SC
Py PESCAE P30 B SRS, ARAAAE T e e &

18— N Listing 1-1 Fros A, IXAMRFPSI T AR T 5 — oM Sk K.
TEAR B N B AT % A CGE— M eefis.,

Z[E (Class Diagram)

£ Figure 1-2 /)28 (Class Diagram) Z. -~ T 7 Listing 1-1 A5 (IR 7 o i 32 228 &
HefMz xR, CUH T —4 TreeMap 284G —1M add Ml get AL, BT
TreeMap ##5— %] TreeMapNode 2545 topName 145 E B (reference). ‘Eib
UL T A1 TreeMapNode ZREEfT — /N B/ FP 25 28 v i HoAd 1 95 4~ TreeMapNode 28 ) 52
#il--fir 4k nodes 151H, HHE U T4 TreeMapNode SEHIHEAT £l dr 44 itsKey Fl
itsKey [FILAL A LA R 51T, XA itsKey i Hi—ANSeBL T Comparable # 1)

SEBIIGIH], XA itsValue A2 B fi] SRR A 290 195
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Listing 1-1

TreeMap java

public olass TreeMap |
TreeMaplode topWNode = null;

public void add(Comparable key, Cbject wvalue) |
if (topNode == null)
toplode = new TreeMapMNode (key, wvalue) ;
elase
topNode . add (key, wvalue);
I

public Object get (Comparable key) {
return toplode == null 7 null : toplode.find(key) ;
1
!

clase TresMapNods |
private final static int LESS = 0;
private final static int SREATER = 1;
private Comparable itsKEey;
private Object iteValue;
private TresMapNode nodes[] = new TreeMapMode[2];

public TreeMapNeode (Comparable key, Obkject wvalue) |
itsKey = key;
itaValuse = wvalue;

1

public Object find(Comparakle key) {
if (key.compareTo(itsKey] == 0) return itsValue;
return findsSubNodeForEey (selectSubNode (key), key);

1

private int sgelectSublods (Comparable key) |
return (key.compareTeo(itsKey) < 0) 7 LESS : GREATER;

1

private Chject findSubNodeForKey(int node, Comparable key) |
return nodes [node] == null ? null : nodes[node] . find(key) ;

!

public veoid add(Comparable key, Cbject walue) |
if (key.compareTo(itsEey) == 0)
itaValue = wvalue;
else
addsublNode ( selectsublode (key), key, wvalue):
1

private woid addSubNode (int node, Comparable key,
ohiject value) {
if (nodes [node] == null)
nodes [node] = new TreeMaplode (key, wvalue) ;
el ga
nodes [node] . add (key, wvalue);

}
TG T P AT A 2K BB 2 A XIS B i 4
i

B KORERRE. BRI R:

W 7 T 36 R I (associations), S FLIORE X R, kR A

%012 3k 247 W1
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MEFFH DI ARRIG I, BOEFEM A DGk

B OCRM AT B 1 5 AR R AL R

B RE TR R U SRR A R SE B B, RN TR T 1 B
KT Ly, w7 AL

B CREBRAT A 2T AN OHERS, e Ll AAERR K A R I A4 R, AL R HE RS $i
SSEAGIE'S R

B «interface»f 5%/~ Comparable /&M [ (interface);

B RZHAF R ATEN .

2 ; nodes
TreeMap tophlode TreeMapMode
+ add{key, valus) =| + add{key, valus)
+ getlkey) + find(key)
tskey vinterfacex
== Comparable
itsValue
— CObject
Figure 1-2

Class Diagram of TreeMap

FFE0 A G XA EIFNAE Listing 1-1 HAHSCHIAID o v BIXAS I OC ZR A2 W] o) Y. 3] 512 461)
AR E )50, ) TreeMap 2] TreeMapNode (1)< E:4 iy 4 4 topNode, F-%1 W 2| £ TreeMap
2k ¢) topNode 2L 5 .

315 & (Object Diagram)

Figure 1-3 J&— %1% [ (Object Diagram), ‘&M T RS 1 10) 78 5 — 45 52 I 20 1)
NG IR R ARAT LB E TR A A7 — AR (snapshot) .

fERFKE T, KITTEEBRRIRN S, PO FRIZW, PreAREEw I e &
i %. B 0 SRHEENAREXMNETERRKAR. T8, D%
R1ds I THIFFTHERS DL T X R 1A & itsKey (111

XGZNR] DG R RR A 4% (links), & AT Figure 1-3 ORI IR A ok o TEE,
XAMERL N £E nodes AL P AL ICRERT T dn A
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rechtap topNode J,
Treehaphiode
- itskey = "Martin®
nodes]LESS) nodes[GREATER]
¥
TreeMaphiode TreeMaphode
- ilskey = "Bok" - itgkey = "Rokin”
l— ] | -1
nodes[LESS] nodes[{GREATER] nodes[LESS] nodes[GREATER]
W W ¥
TreeMachiods TreeMaphlods TreeMaphlode ‘TreeMaohode
- itsKey ="Alan" - itsKey = "Don” - iteKey = "Paul" - itskKey = "Sam"
Figure 1-3

TreeMap Object Diagram

F %[ (sequence diagram)

Figure 1-4 j&—/ 741 (sequence diagram), ‘& ik T TreeMap.add J5 i & Wifal 4

SEPLIR o
| add(key, valus) |
[ - value  key
. iooMods:
| [topMode == null TreelMapMode
| addikey, value) |
l | [topMode 1= null] -]
Figure 1-4
TreeMap.add

XA AR R — AR, XA W HAE— TreeMap X% 1) add J5
o IRIXA topNode 28 & & %% (null), XA~ TreeMap %7 6% — N # ) TreeMapNode Jf:
B e AE Y topNode. 750, XA TreeMap &% add #4845 topNode.

IS L1 WRZRIEXF N S (guards), B U T REUTARIEE. X0 R

ik 2 1E4E TreeMapNode Ebr -3 7513 (construction) . 1 /™ /I ] Bl /1N Sk i 58k b

% 14 T 3L 247 W1
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it (data tokens), EXABITHEHiR THIES . 7 TreeMap Rl /M7 M AGE 3h
(activation), ‘iR 7 add J7 AT IR A) A K

#EE (col laboration diagram)

7 Figure 1-5 /R B (F) B FR 4 B4E B (collaboration diagram), ‘& $4%: T 1F treeNode A~
A MIGHLT TreeMap.add [RPRGL. PMERIELE T2 B S I RIFE G R, Al ea1E
THREHRR T W RS O, T EME NG R IR T R R OK R .

1: addikey, value)
—
= TreeMap

l [topMode 1= null]
1.1:add{key, valus)

foohode
TreeMaphiode

Figure 1-5
Collaboration Diagram of one case of TreeMap.add

X it i I B (links) IO R RBGERGE K T, — MERAAAE T — DX BIE N B4 53 4
—AXTGEIN o FEAR e EARRRI R EA S o AT S NN o T B RR I b
HERBFR. FFHECR— L4

40 KB S a5 M B T T B 4k kP, TreeMap.add e %r OB 1) AT
TreeMapNode.add &% GHE 1.1, Fik, WE 1.1 28058 1 8 p& £ 55— AN bl Ak i%

IRIEPSSS

K7SE (State Diagrams)

UML MR BRARZSHL(finite state machines) = 28 5 FU# FIAR1245 5 , Figure
1-6 SR T MHE R R RbR L TR

Figure 1-6 Zon T —AMEFXHBER 746 1] (. Mk sutie) FEREN. A48
Locked 1 UnLocked [PANIRZS . PSSR RERS 1 X BXAMHLEE, coin SR RIBRAE H]
CAER T MEMEF51], pass FRWEH 7 Ll 7+7%5%1].

% 15 T 3t 247 WT
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coin / Unlock
pass [ Alarm Locked
ﬁ/ i
f
Unlocked coin f Thankyou
pass | Lock

Figure 1-6
State Machine of a Subway Turnstile

XA SR Ky e e (transitions), & ATTHI Ak A 3 AN e 48t 1) <A1 44 Bk B B 4 AT AT
i, AR, XA RGRPRES R AE T SR
MK Figure 1-6 FHIE AT N ¥k :
B RIRATEAE Locked R, JFHIRAIGE A coin ARy, FRATHUE #He 2
Unlocked K75 I HIATTIH HI3X A Unlock # %K.
B WRIRATZAE Unlocked RZs, Jf HIRAIAFE T A pass FHFMT, AN EE 2
Locked R I HILATI ] Lock B&#L.
B WRIAIAE Unlocked CRZ, JF HIRAIMGEIT A coin AR, A4 B 1
Unlocked [FPIRZS T HEATIH] Thankyou efi%f.
B QUREATEAE Locked MR, I HIAFFH] T —A> pass FFI, 115 B £ Locked
RS HITH A~ Alarm %5
I IR 2t R GEIAT 07 SR I e 4 T BRAWL S LR AR GAE—
ANARTEHAE DL T RGO, B Z8E T — AT, AR5 RO AN R R Z 2 T 5
Hh— M

INES

FEAFE R I E T K2 AR O O 26 T o RZ U RENSAE AT 1 i LK B
DURIEE 2 1) UML BT D0 N AR L 1Y o

&% 30k

[Fowler00]: UML Distilled, 2d. ed. Martin Fowler, Addison Wesley, 199?
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Kiv —

F"E {FHE (Diagrams)

FEBAT T Mk UML (AT 20, B aifr ] UML 29I . UML [
A ] 220 AR A P30 H 3 1 T K ) e 7

AT 2HREL?

NAE A TR g A (models) ? b AT A TR TR B 3 TR s OB . A4
MR TREIT LA (AR ? SR X LB (0 H )24t 4

IR TR S AR SR A AT TR e 2 5 7T DU A o R TR e 3 4 1 iR s
s, SRS A TN KR T il IXEE TR AR 2 A7 T BL AT« MR TR i Ar (Y 7R ok
TRRMFREAT RS R o IR T RN A A SRR 1 2 ) 2 A5 WO P SRR o i 3o
SERERUOR ISR 5 A AT

BT R T A L AU WIS (0 D T REEG AR MR AAT A AT R 6 o
e, CERATRERE R o WERARANBE DAL — MY, IXAMBEARL R AT R o

A AR TREIIA By i —A VR G £l ke ? DA A Mr gt TR IAN S R i
—PEMTR G E e A T LURALEORWE ? DU AR AR K U U 5 5 2 17 o A L gk
ISR IE R AR PU RIS 2 T e, BATTHIBE RS SEBE L.

At AR EER?

—A UML Bl i g ? e Lh G . A sk MR RIS 2 6 XA [, XA
PGSR BNUR TR 22 TRENTACHES R4 1B il B0 — M —A> UML B
W bRt BATREM I E . Ve, AR5 N IR e, ER dea PP 5982 A0
MWK m UML B S A s D, (HAREE R, 4%, S —4> UML
LB A S 2 T, UML AR A= 30 ?

WERAEH] UML Bt A B Xl BOASEREXAB T, Ak, PLEZEBI3H] uML
2 R T o S BATT i ZEE A6 i i HE LS AU RIS A UML RAS S B4 i
A0 SR S AR I, FRAT LA UMIL

AT, B AR RO IR, il EEE B BN R KT RN SR R
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At AN ER AL, Pl FAEAB LmE L T A UML L, AR5 iR BT S 5t
HNAH AR ZERBEHIE—D 2 EARLIT?

MRS TRENT UK AR AT SRR AR i B v, Sy Aame? DUk i —AN 557 [ e it
B =N EL T, s e fR A EEE 2 N o XX SRAMUR TR AE m — A KL 3
L AR BT AEEIEE . Ll A TZ I SRR AR B fin S
Z» WG THRI— NS LB RIS 00 B 30 E R B3 — K iR et
BITEAN T 2 /D8R, IRl MR RIS I SR A E A D 1)

356, AT IEETMAS RIS, Hogh S AU BRI 2 i UML & R8T A2
R, 9ibs b, VFZIH BIBAE UML K EAeh T g 5 A0S A S 2 e . 570
AN F AR AR BRI, XA B, 72 SAUSHT L0841 UML
BRI AR, BREAEM.

BREER UML

AR, TCC MR TR IR TR A & B A TR ER TCv A A TF R 4T — A L
BV P A UML 52 T Sk BRG0P B ERA T A . T4
M4 UML We ?

AR Z[Blf&ik

UML 7E8AETT RN B3 22 T TA BV B i AR 1 . 75—/ MRETT RN TR, F2
T AAE— AR BT AR R — S T AR IR G T B, ] UML AT g AR 4 i

UML HI - 3RIE SR et IAEAH 2 ANVHE, 28—l 1, {EK Figure 2-1 P 1 iR 15
eG4, FAI%NIE LogiServiet 2B T Servlet 11, JF#H] T UserDatabase. 11 H] &,
LoginServlet #5% HTTPRequest 2:fl HTTPResponse 5. 1R2 5 A% —BEIT K& Bl 7
— YA — IR IX R R R St Sbr L, XK B R A T ARSI S .

I35, AEREFRN TN UML A2 FIUAR . 58— R AE Listing-2-1 F XA i
SR B HE AR, BN SR UML A2 NARH

tm&
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winterfaces
Serviet == HTTPRequest

T == HTTPResponse
User Login
Database Serviet

+ getlUser) + processRequesi()

Figure 2-1
Login Servlet

Listing 2-1
Bubble Sort
public ¢lass BubbleSorter

gatatic int operations = 0;
public static int seort{int [] array)
{
operations = 0;
if (array.length == 1)
return operations;

for (int nextTolast = array.length-2;
nextTolast == 0; nextToLast--)
for (int index = 0; index == nextTclLast; index++)
compareAndsSwap(array, index);

return operations;

!

private static woid swap(int[] array, int index)

int temp = array[index];
array[index] = arrayv[index+1];
array[index+l] = temp;

private static wvoid comparehndsSwap (int[] array, int index)

if f(array[index] = array[index+1])
gwap (array, index);
operations++;

}

!

e

7F Figure 2-2 F KR IRAT AN G54, HZ TG, WIoHE s ik A
M4y . 7E Figure 2-3 HHEIALLARE & S, O H e A0 3 DL ZE . UML fEIX U7 1
I R T V2 75 B o) 1)t
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BubbleSorter

+ sort{array- indl]) - int
- swap{array : int[]. index - int)
- comparsAndSwapiamay - infl]. index - int)

Figure 2-2
Bubble Sorter

BubbleSorter

compareAndSwapl{amay, index)

I

I

I ﬁ

| I: fior (int index = 0; ndex <= nexiToLast, index++)
I

I

I

for (int nextTolast = array length-2; nextToLast == 0; nextTolast--)

n

Figure 2-3
Bubble Sort Sequence Diagram

UML ZEGIEE KRR 51 “ BAREl” (roadmaps) i & LA T, XFERT “ BRAnIRl”
I RN R — AR BT B, FRRIIE— AU T 53 SREEE, N HEAN RGN S5 1)
Mt T NS,

Geometric
Olbject
[y
| itsOutine
. & Authored
Paolyline Space =
Paint e LinearObject Space
2 2
A
| ¥
Partal
Ray InfiniteLine Line T
Hurman -
Portal Window
Door WallOpening

Figure 2-4
Roadmap
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e Figure 2-4 v, A %55 T % Space %% 51—/ Polyline %%, ifi Polyline
X% P2t LinearObject X %)k 4= H K 1) Lines X %41 ik, T LinearObject Xt % i1,
& T WA Points X% . fEAUIE T 20 BLIX LR A B Z R RN, TIAE “ B FRIE”
Hh 23 I IR R E T S 28 1

X PRI A AEE A B TR R, AT AN B 5L R AT AYE FIAR
] XA A — AN A S o SEBr b, R AT R A CAE b, P i L i
T AKX ARG W EFRIE . R BN T A IR R atd A, af LU T
AROTT R ARG RN Kk, KGR, #E% 2L QU AR — KHEIXA TS
RFEABA AT 2R AT UK, e L g
B e R 3CHS

A5 f i 5 B — AN B SR ? S A AT A (0 AR T-58 1, JUH BT 1
I o AT AR SCRY LS i e e T — AN BN ARG BRAPIR G, &0 44 RIS T AR 1 A AR
.

A, XHATLEEE . UML BT iR M E . RAIATE A LT el
B, M, FATTHE—AEE BN T REFZW AWK, #H UML B —Ahir2
L FIVE 2 HEZ GAE R 2 VR AL 1 B SERRE 15 00 T, 4l (Figure 2-5), T3 AN ELIXAY:
il

fravitz _,—l-"lr fradis fivvle gazatch

¢/|¢|T’H

parfangle pabaduchi turnatiz

corladan

3 AR =

| P j -
! — telladora bleotlas -
doragifus cantlgs.umuy\\ ‘
| ,L | \ quidstie J Kamor\ _J
— zalgafus
,Li sagatock | \
garmatos ‘l‘ ’7 - " ‘:_,_ "
r GOrEags | 1\ ! |
GoBsage (—‘
f
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B4, &FHA?

TR S UML BRI, fedf I IS BT B VAR BRI DR A (A it B3 188 A5
—A AR AR e, 2 AR E SRR AR, — R ELR A Case
THE AT X T H R REA, JREK 28 UML S R A i

B A L B ORAF T oRARR AT :

B CRUURI RS NI BT

Bk TR A DL AR T ]

B PR TR R EBI RGN A AR ]

Bk TR B SRR i B E A

IWHEFNX LB R A B X, R BRMMAIEV A T B0 L EZRUGE XL,
UERARSE I, VRESSTEHR K o IXLER0IEAT HI A BRI, BN PR — IRt e e vt
I B R BB AR AR Lo AT DR S e 1 B AN R A 1 25 4, 38
BBAE — AN NRERS T i 75 2 A 3L X

NI R T AT 1) 7, SR8 I S — A Web [l ds ds Eali—4M M
ZEHIRPE R AN I . A, ANEEAIRT EJT K A ERRAE il . Wl kL
P e T LA ) B RIR L s o AE T U I 20 0 P e T B P 1o P B IS 8 4
REM I RAF KT &

AR

Wi ar UML W2 SR AE ROGFEELIN 25 M AbATT? AN — i B i S 5 i e 41 B
We? JEAGEIATFE 5E R T M T AT € T A A RGN AR ?

BEHT: HRAR! B DNAE— /NP A EEGE AT LB, I LR ARG PP A
s AHRTVESEI UK RIBRER . BATTE B S AR A I UML ], ISR PR AE B —
DRI AbAT o

174 (Behavior) 5

PTERAACEEAT g, FRAL UML K 35 h FeA) JeC g e B0 1n) 80, PR 58 R ah i — A %
] RS A o AT, 28 —AMEI 1, 3K (485 X 1l R A 2 T 58 Bl — AN FRL T
I L] . 2
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AT LIRS —F, AR IR R — AN 134, AR5 R — AN BG4k 5 I 5
Rk, w7 —4> Button %% F1—4 Dialler %%, I H B xH Button X% & —4 digit

M B4 Dialler %% .

1*:digit(n)
—=
- Button — -Dialler

™ Dialler £ 2iXA™ digit 7 BT, R 2Me? &1, BFHEE— M LR
ANEE R, BRI, e K% displayDigit 4 .45 Screen X4,

1*:digit(n)
—
: Buften . :Dialler

l 1.1 : displayDigit(n)

/

_Screen

Rk, XA Dialler ¥ &l N2 k— M5, Bk, A1 &K% —1 tone

W E 45 Speaker %%,

T*digit(n)
—
: Button — :Dialler
1.2: tone(n)
— |
l 1.1 : displayDigit{n)
v ;
: Speaker : Screen

AR % “ROR 7 FE g Y, I, AR R A S A IR R B o 2 k4,
HRE HARAT IR AT 5 5

2:Send
—
send : Button
1*digitin) f 2.1 connect{pno)
— —
- Button S -Dialler = ‘Radic
1.2 tone{n)
— |
l 1.1 : displayDigit{n)
v ;
. Speaker L Screen
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MIEFA TS, 1XA Radio X4 AE1E 15 UF Screen X5 J: ok Al (45 IR
Ao XA NGB AL T3 A — AN LR b il Rt (ks 2 R 810500 T I A AR k)« )i
HIEE R an T B Figure 2-6 [k

2:Send
—
zend : Button
— 1*digiting) / 2.1 connect{pno)
e —
- Button = -Dialler = ‘Radio
1.2 tone{n)
— |
l 1.1 : displayDigit{n)
3 y
- Speaker - Spreen e
y—
A1 inlss

Figure 2-6
Cell Phone Collaboration Diagram

w45

L—

IR IANG ST IR T IR TG B A M ST — AN MBI TR, BRATTHE IR A B T
K5, AR AT AT A KNG GRS AL . AU S e ittt s R A, Wk B)
.

(ERAERE— R NR W 11, TRATTTT A0 — T XA U RS (0 G5 44 R AT 4
PRI, FRATTRE ST SR IXA UME R S, ISR 2 DR T b g — 0 Gt s —A
K(class), HEILEFRMEZ AL & (association) .

Button T Dialler T Radio

v :

Speaker Screen

Figure 2-7
Cell Phone Class Diagram

ALK UML i % & E = 3R 0 & 2 T % 4 (aggregation) £ 41 %

(composition), X R . X A KR R 8] 22 2 FE7E M L 732 37 X Sk & (relationships) .
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BUAERS BA RV 22— D HSPE T E RiWE? h 42 Button XF 5 ZK5E Dialler Xf
ZWe? IR, R T, B N R AR
public class Button

{

private Dialler itsDialler;
public Button(Dialler dialler)
{itsDialler = dialler;}

AT K Button (A5 51 H] £ Dialler (4445, Button s — MBS AEAH] (IFAEE
IR . 2805, FRATREH] Button JE AR HITT A K Il el 7, B & — S i,
B — AN LG ML . SR Button 2845 5€ FI Dialler 28, Fgh AN HIK Button (14X,
P T HAR R H A T

Pk E L AE Button A1 Dialler 2 [alffi A—/M 2 [ (interface) 1 7 15K A HIX AN n) .
Kl Figure 2-8 T/, FAI1E 24—~ Button F—/Mrid (token) 245 1HE . 4 Button ZEK
F I LR % R, S0k ButtonListener #2111 buttonPressed J5iZ, HAki%iX
AbRid. ROKATHL Button I Dialler FIKHE, I fe i Button i S fn A Al 15 244% 21 21 44
N BRAR AR S

xinterfaces
Button ButtonListener

- token

+ buttonPressed{token)

1

Dialler — Radio

v ,

Speaker Screen o=

Figure 2-§
Isolating Button from Dialler

TAWERE T, LRSI ARE B Figure 2-6 MIBIAK, XZREE—FEH,
JUBKEER OB RA T 1.

AL, FATCZ AL Dialler %13 T4 C Button ff—2ef00, A4 Dailler HE M
ButtonListener 3 25\ ? Jft4'e 24— A buttonPressed (#7574 ? X/ Dialler i it

Button fif 7 f+4?
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TRATT e a0 1ok P — /N R T I 25 7T DA POX A ), AR AT A AR IR . XA
ButtonDiallerAdapter 523} 7 ButtonListener 32 1. ‘&34 buttonPress J73%:f % i% digit(n)

4 E.45 Dialler, XA~ digit il il 1X /M 14612545 Dialler

cinterfaces
ButtonListener
Button =
+ buttonPressed()
[ ButtonDialler | —
Adapt ialler
= il -, = Radio
- digit + digit{n}
v /
Speaker Screen
Figure 2-9

Adapting Buttons to Diallers

# hiitg rh IR G OX AT

AR 25 5 Hi AL % 1147 % ButtonDiallerAdapter ARG . 11 Listing 2-2 T, 4 0R4
] FRY IR A% i 08 AL B AR RO AR AL 2 A T 0 o FRATHE IR A4 T ARG I — 43812, JFA 2%
AR ot Rk 2 B AN REARMR Y AR AT AR I ACRD , R IEAE 2 U i SRR Il 2
= P RARIEFEMAD, BRI T a0 GERe & 7T ARRAL AR . AN 1 By 1], R 6 20 I

ZIZ0C 7, AU A IR EER I -

Listing 2-2 _
ButtonDiallerAdapter java
public c¢lass ButtonDiallerAdapter implements ButtonListener

private int digit;
private [Dialler dialler;
public ButtonDiallerfdapter(int digit, Dialler dialler)

this.digit = digit;
this.dialler = dialler;

}

public wvoid buttonPressed()

dialler.digit (digit);
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B

WA, AL Figure 2-9 B 55 XCR L& fi7E Figure 2-6 8B L&
TR T o XA BB ANRTEATATE RS, BRATE ARG, 40 Figure 2-10 JTR:

2:buttonPressed

—_—
‘T ButtonListensr
2.1:5end
ZSendBuiion
Dialleradapter
Bution 1.1:digitim} f 2.1.1 : connactipne)
: ButtcnDialler —
Adapter = Dialler ﬁ
~1.1.2: tone{n)
| 1.1.1:
. ButtonListenar \L l dizplayDigit(n) Badio
T* huttonPressed
-—
A1 inUse
Figure 2-10

Adding Adapters to the Dynamic Model

AR T IX L DL BB AR AT T 58, AR A ShE& T I /NEEE T, AR A BT
FUTARBNEITT AR RZ AR NAER Lo VRN 3R ] LB BOX SRS R AR,
SR [l Skok 25 s IX LB 2 18

B DA AN, ARSI WAEROSCZ AT, BATAMEEE 5 2 hmt ikl
L TR e BT AN AT, FAMER AL 5 70 Bl 1a) £ A
SEe S, BATH A ARE R ]2 58 351X K I

A, BAVL AT REHAE AR _EEOX L, A DS T RE A E SR B = I P Rl AR . &
MITEAARH TG AMARH RS . SEbn b, JAE ] L AR P 5K 1815 Bl — SR A SRS B
SRS AEH AR H A T IR R B BP0 5 1K s I A RE A AR AT e
NSRS, de 2 H bR B AE A i T 269 54005 .

=4 RATET]

ARBLEIRE R TR LS —A UML BB AT A E bR, AT e AT BLLE AR
MR UML I, RS R 2o AAELLES A TSR . AL, BAIRA
R
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FURI NI+, BRI TRIE A M, R AR P vt ),
PROCH 3 ORI R BT 25 58 ORI H AR S N8 R BT 5 1 B AR AN AT LA,
EE B RLREAG R I AREFIRI IR, UML ARSI, RGEMAE ik, ARG
EYALiD

1t 4 B & F0 40T i) (&

) UML B2 R AR A s, e B nlGesch — MRS R . Al s3]
UML g 2 — o, M REsch — R, "SRRI E B AR 2 KJEH A Rl
e

Tt ARHEE uML B, {+AREELE

ANEE 52 A AR o 23T P (R I A (R R UL L AN Y SRR o T T [ K R TR MRS
R S PAR RAEB B IBMIRABA N LM L

2 Bk i 1 -

B YR N TR AT TR, 1 R A AR AN RGTRRR E R I
SR, JHRmE . HPTA RNAS S  BI P T, S A

B Y AN 2 A AL AN I TG R AR e (RN VR EER K AT A —
BRI, 2 AT M gog, R, s A A ERE S K75
AT, XIIRAE Em . HPE MR )R, BRI

W AR ERDE AN BT AR, B AR B S . RG] T REE
Bl R 56 J A8 2 PRS0 22 A (R IRk, 5 BiX 2B

LI ST LB (LN S Y S =it 0 A R E Y /3T 7 TR T P e S 2R
S o A AR SR EAT AR (R IR i, 45 11 ]

W I PREAA, R T AR P AR SO R BRI A, ARIT AR i

(N NE U ERINTSF
W SRR A R T

B REPUNRAT AT AU vk w25 [, AN P Se i Jkent A7 3R 1 AR i 25
o B PR R AR R BRI A 29 5 AU AT i 1] o
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W OREAEG 2 A B B2 O B A A T A SR i 1 &, A R SRS RE AR A T X

FF H A IR BRI I TR
BNy T A G A ] o R AR AR BT s B AR g . X
FEABAT] S T 8T R T o
Case TH

UML Case T HAEWAHHN], EEEAIHM T ARG SR —1> UML case
THPE o

B UMLcase T HEAZILIREEF TAEERS? AW, MATibmEEsE . 4
A 2] TR R . THA I EBCERT R, AR A S ], JT A 4
CaIFHAEY, 20, ERfA Y.

B UML case T HAI K BIAUMEm B 325 5 2 fEATLERE00 T, REBOTRENIF K
AR H AN 2 BL I 5 2™ AR e K AR 2% (0 B, ANt 2> A ShPME R 48 5 b At
MIRTT ARG E) o AR LRG0T, A S AT LIPME RS T ITh A T
A, B AR R, A L2 RIS UML BRI EME R S

B 2 AE UMLcase T HAMCHS ESCE A e ? AR S KL AR . A ARSI
— RIS DEERAL - THES S AR . A AL, IR —AERRH
Ko BERARTEERPEIITT N 1 —ABIFR. TFRE mE i —4 IDE
MMEBE SRS o A AR R AL — DAV B, EE R A SR
FEAE T R (AR 5 2 BTAUT— N ARE 3T T

B RS T O IDE FE N BorA AT ) CASE T R4 ? X4 T HICEE 2 LR
Cool 1] ANk, AN ABESEE T UML B L AKEE, Kb b, 3R
ARAD IR SR ], 5 P P (R I B SR, I LR R R 2 /D
ik, TR A IDE RSN FBENAS R F AR . U R KRR
BB — N RRER PR THIE

M2, MTMWE Case THAR—@ZE = MMAT. WF AR BIBAEL & —A e v i)

Case T HAEW A RIFAL, (HRMLHTEIR B CRLRAZR— FIEKHLFab.

s ?

FEAT NI H #EATTLF ISR, BT T8, BIBCRE IR RAEARS (e . 3 A7

%29 W 3t 247 TT



UML for Java Programmers /1 30 3L iR Matrix(http://www.matrix.org.cn)

IR, AR 2 BRI A SO B A AERE R, DA AR 2803 BIORS A0 N IR I 4R5K, RS
R R ARG R BL

WAZBTEE SRS, B A ZSUE R 1) SRS, T L FEAN G SO AN S SO R
(1o — NI IR ZANE SR, — DRI R R BB 2 Sors, — MRIRI
I E L AROAE SR A SR

AN, JEAE T UML SORS e BPESOR A% 5 TR, — N SO A (I
SR RN B

XM 12 A AILFE A 465 100 J34T Java ARSI H BN, FRAL S [ 3 fRAr
MSCRERE 222 25 £ 200 00, AN TREGE R D, XA 247 G BRI 1 2 4R )
UML ISR, SRR BTN ER K. — 2P TR s R e MR 4 4D
U RS

PR LSRR A wiki B, SO LR S TAE, IXRE B R RE A AR
BEM M ABATT 0 D L0 ) AR B BT, RS NSRS AE T 2 IR S e T

i B BT R AR SO, RN A AT R o AT PR 2 B B/ SO, T AN
vl v UV PN SRS v

F Javadocs

Javadocs ZARHALTF T H . QIEEN], HARFENTNIREE . ALEAAR I T K2
REFIA T EAP AN S, T 25 I B B . Javadocs AREER R FAAT T H pR Ak
TIEAEAT I I KA SRS S 4

INGG

— 4 \ SR AT B A UML A AT S e bt S — AN . PR S e — AN A
I LRI 7 B . SRl ¥ e TUBh A 50, ARG E T AS A R K A 7E TR S AN IS
5 4B AEERIESN, W 5685 5 A I B A A S .

UML Case T H{ER405 00 REAH H, HZX TR 2 5 AT & BB KE, & ml Rl —
Fbets o AN ARURWE AR T 2E—> UML case T-H, H2—A4E T IDE [f) UML Case LK,
AT AR SES, =S AT .

UML 2—FP CH, THARSRZERLZHAN. A LH, ©ReHEBREERK
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BRI S IDHERT 5 B o PR AT, A 4 A 0 D 0 R P
A BCHIIR BRI L. 5 P31 UML I 5, SRR
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EF=F ZK(Class)H

UML (RS AR BRI R IC I A A LR Z R R . AR, BATew &
BRI AR G R BATBREES DI MK A oK, ZAIx
TN ARG TS 2, BATREIE A 2 2R [ AR A R

ROEARFAAOMER, A LBV R G UAT S BRI T RV R 5 2
T o B SR LR T AAL T o BRATRENS TAF IS G 2R, IR g el U EE Ky 54T
Be . FATHED T AT AR R R IMAELAESS,  FRHlE — A S SOXFKAT IC R K 5 o

Efdiz0iR
ES

Figure 3-1 FEILT — M KHRIRL MLITE R, /440 Dialler 0604 — /Ml K
T BAERE IR TIER LA LRSS

public clase Dialler

Dialler 1

Figure 3-1
Class lcon

ROERIL AR BT 575, R EERIAT — D eigis R RIE M ar B sial LA T
A RITERTT S0 0 OLAHERS, B BT RO SRIN A4 T 2 M HER R AR
A, S ZAMHEMS ORI 5. Figure 3-2 JERFITAT (AR BT R FRIUE AR o

public class Dialler
Dialler i o
private Vector digits;
Sl Losh s int nDigits;
SLt LB public void digit(int n);
+ digitin - int) protected boolean recordDigitiint n);
# recordDigrt(n : int) : boolean ]'
Figure 3-2

TR REEST S 1, AR AR B R R I — A7, —A -7 FoR ek HUE
R (private), “#7 R m ol bk B 2 (R (protected) ), “+7 FoR A8 & ol bl R A T
i (public).
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BHARRRSHANE S () S5, R TR A s E 25028
R TRIREH, PR KRR IR [P PR SRR R A BR B 1 R 5 2 Ja IR o

AT AT, R 2 . UML BFEANE 75 AR SR el A i
XN ARG L 2o, AT A0 TR IN A 5 AR AT SAE A

REX

IR IE) I RIRN 2 FI SRR s A S S Bl Fr A 50 HARR R I 5 1 - 28— M1, £E Figure
3-3 i, AT FI7E Phone Al Button 2 [8]— NI, IXANk 175 1) 75 R AT Phone 5§
174 Button (51 Y. SELTH kT brAT A AC RSO AR, i Sk B A7 i VR B 14
EI LR e

public class Phone
15 '[
Phone = Button private Button itsButtons[15];
tzButtonz
Figure 3-3

ZEM

XA K ML BT AR E R B AR B R B . 7ELL R Figure 3-3 1, 3K
11 245 15 4~ button XF % 41445 Phone X%, 7¢ NIfif# Figure 3-4 1, RATKH—Fh
BATHCR RIS, —4 PhoneBook # 1% #2712 [f) PhoneNumber %%, XM 5 (*)
REWHEIER Z 080 7E Java HlH A Vector. —A List B A28 352880k s

public clase FPhonebook

{

private Vector itePnos;

Phonebook = hrhoge
it=Pnos Dl s

Figure 34
AT AAN] HasA Wg? Rt iF CaVE R R AT “has” MR, MW “—
/> Phonebook #14 ¥+£ ) PhoneNumbers”, {H3# &K A XK. X4~ Hasa Fll IsA F{%}
ZXGARERZ R CE FET V2 NBHIRI A . AL 6 =rhib Ty, B,
ANEHR R RADX LI AR TE . 3T AT HIR SR A b R R T A AR R TS .

iV S

PRAEFALE UML /oA F &7 3k, 76 Figure 3-5 Tt 7 44?2 1F$5% Employee
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(11N Sk T 4k 7K (inheritance) o QR Sk AN /Ny, BT BEMUAR AE DL 2 4k 7 2SSk
T Rl B BT 1R BT SRR AR AR AR, FZKP 5 18 (R 3 S s Rk

public class Employes
{
Employee
}
? public class SalariedEmployves extends Employes
Salaried {
Employee }

Figure 3-5

76 UML Hrf i 8 Sk 8 H AR AR A S R 7 Ml . R4 /& SalariedEmployee 2575
#| Emplyee fI4 5K, XA kEIH(E Employee L, Kk, 76 UML Hh, 4k &kt 4Rt
%% L fi(base class).

UML A —AMERER IR, R —> Java 25R1—A Java £ 112 A AS [ 8 7L f) 4% 7k
KF. WN Figure 3-6 fivR, 2&—MNELMAFT K. £ L, WRERET LB T
45 R Sk o BIEUUURAE FIAR S T 5 IR AN 7 S 08, 1 — A R e A F0 357 Sk B I
7.

interface ButtonListener

winterfaces {
ButtonListener
1
2

i public class ButtonDiallerfidapter
i implements Buttonlistener

ButtonDialler
Adapter }

Figure 3-6

Figure 3-7 B T 53 Ah—Biil RIAEAS R s 2K, 82 D REs i jl— M ARG B 1)
R, JFESRAESIIE MR L. JAILHAE COM KB BUABLX RSB bR o

ButtonListener

I

DiallerButton
Adapter

Figure 3-7
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w
o
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— P RERIBIF

winterfaces
Transaction
+ executel)
Fil
wintefaces
Ca:?&f:&nger N Withdrawl - Withdrawl
P Transaction
— | + promptFoniithdrawlArmount
+ irforminzufficientFunds
wintefaces
— DepositUl
winterfaces . —
- Deposit
DepositAccepter Transaction p ” 1
+ promptForDepositAmoun
= . promptForEnvelope
wintefaces
TransferlUl
Transfer
Transaction | + prompiForTransferamount
—— + promptForFromAccount
+ prompiForTedceount
winterfaces
Screen ul Messagelog
+ displayMessage + logMessage
+ digplayMessage ?
SpanishUl EnglishUl
Figure 3-8
ATM Class Diagram

Figure 3-8 JE/x T —MRIFAIKE, &4 ATM RGEM 5. XA KA N EH]
TR O R ORI AN s ORI AR P o VERE, bR BT iR C b RAR R, Fa
FHEIRA B T AR 2R 22 B 1 L R ORI S 2. 28— A7, X
Tk K REfE D |45 Rk WithdrawTransaction 528l T CashDispenser #:11, W4k, REH
HELEIATFASLIL CashDispenser #21, {HELEX R E Y, FRATA TR EIGOIX L,

B HER 1k, FIFBAT R R IR LA R UL 2 D0 757 198, WithDrawlUl
TEIX UK T B A LA 7732, PromptForAccount B informCashDispenserEmpty X %
AL 2T ? 72— A KR RN RELT A (75754 2 5 R R L i S it A AR e

Jiik, PR LR, R IR E
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PR R BT ) AR HF Sk RO R ARG R, TS J7 ) i Sk R IR A8, IXF L IE
ORI LR EA RSB R, B — PIZFE I 2 52 R AR TR L P 5535 HA

TR IIE TR 5K B 70 B =SR2 5 S e Bh A AR 23, TBEEAN A 1
Ul ERAEA T, IS UL ) SR JIG T o S AN ] 21 ) F) e A2 S /M R RIS 55 1) o A1
FAABEDLT, AN RIS [ — Ry A58 o ES A —MIELL R, AR RS T
JRCFRAIR— 4 S o XM AN ] — 7 CRIE R R 35 B i S04 Bt 1 Al IX oK ]

HURE BN, ARNVAZRER T X Lef 5, IBLEsEIL Ul ALY (i Listing 3-1 o)
e AT R I LA LA W 2
Listing 3-1
Ul java

public class UL implements
WithdrawlUI, DepositUI, TransferUl

{

private Screen iteScreen;
private Megsagelog itaeMessageLodg;

X

public wvoid displayMessage (String message)

itsMesgsagelog. logMessage (message) ;
itsScreen.displayMessage (message) ;

A RERA T REMTT 5 RN ) UML KK 25, R RABA T2 A TR, 1
S I, AR I

ek b gidl

RIHIE R BRI RAFERT S “wo” I, SERARMAK L. RiI24 N
WABA1 T, 7F Figure 3-8 Hff«interface» 7 —MEMHIER . «interface» & AEE 4% java
FEFe BT P A bRUE ARG B —,  J1ah— A2 «tility».

«interface», XMt BUBRAC ISR I A I 7 B 2 R 1, AR — DT A RER
S Ak, «interface»ZRREH LSl AR &, A FRASRE, XK ] java #:0,

I Figure 3-9.
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winteraces interface Transaction
Transaction
public veoid execute();
+ execute])

Figure 3-9
«utility», —/MRAT «utility» S0 T 1R 5 V5 F0AL f & #9816, Booch £ L AT ]2

T H2%, f Figure 3-10 fiR:

public class Math
sutilitys
Math public static final double PI =
3.141592853580979323;
+ Pl : double : 8 : .
+ ging) public static double sin(double theta){...}
+ cos() public static double cos(double theta){...}

Figure 3-10
PREEE QAR A B CRE Y, Fege i H— S8 i«persistent». «C-API». «struct»
g «function» PIFYIE R . YR ZIAH AT IS L SR (17 Pl P00 N 60T IS Ay s 7Y ()9 S o
S

76 UML o, AR PR N R os — AN RE— AN IV E S R 1 o U] DU RMA 5 2 H]
{abstract}@ ", PRk Figure 3-11 Jifi7s:

Shape

- itsAnchorPoint

+ draw() %ublic abstract class Shape

private Point iteAnchorPeoint;
public abstract veoid draw();

Shape }
{absiract}

- itsAnchorPoint

+ drawi) {abetract}

Figure 3-11
TE AR S RHMA A SR, XA abstract}d A i 2. BT SR R ik
—ANRE RS, A Figure 3-12 HIZIE T, XA R —ASEVE UML ik,

{EAE PR L ke R BB T
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B

JE T, tln{abstract} RENE YA INBMEATIISE, EATEE ALK 87, (HADRAR
BOMOAE S ARATLABEIN G A SRR

{A}—
Shape

+draw() {4}

Figure 3-12

JE VRS B 5 R ARk (ELIX SRR, Wi R R

{author=Martin, date=20020429, file=shape.java, private}

DAL R s I EANE UML B)—#873,  1XAMabstractha i Ho& —A> UML 52 s
P, X T java FRFP R ELECH T .

R —ANEERA — DX NE, & boolean {H /& IL(true), iX->{abstract}Fll
{abstract=true};&— .

JEVER SAE RIS A FR T 30, Qi Figure 3-13 PR

Shape

{author=hartin,
date=20020429
file=shape.java,
private}

Figure 3-13

T AM{abstract s, RAHH R (4. AERANIE 4 24 1 UML FE i
e, RMBEIL L TA- AT

RE

SR RIRI)— PR IR IE 3, "2 RS — Bl &R/ 570 (whole/part) )25 % . Figure 3-14

JoR T e Al AT SR VR, AE Figure 3-14 HRE R 1 SEIUE A INE R OCIEHES T IX
I, AR
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public eclass Whole

{

Whole S Part private Part itsPart;

Figure 3-14

ASERZ, UML FERAT A XM R4 AN R X, i T AN F R 7 R R G4y
BT 53 A X O R R T AT A SE Xk )E X7 AP TIRE . T IEAN R, B A AR
IR R, P UK AR B S i ARk

UML Z53RATTI 5% TG R I A e 2 AH 2 T B ) . — MEAANRE T B 2 — 0.
RItE, SEBIANBETE R A R, — AN AR SRR o e B ARG, IR RARE

MRS, ZANEARIEE NG, W Figure 3-15 Fios:

a
Ko
b4 z P e R
e
Figure 3-15
Cycles of aggregation between instances.

FIFRAT RIIZE A 3 FRBAEL T RO T NI T —
5 R A i LYW 2 AN 83 R0 o AL, BRI Fa ) 48 ol 1] rp IR SR R A 42D

HE

M PR B A ER, W Figure 3-16 Fizn. FHAEH], B UML SEHLIE T
ENRER X A ok ANk, XA & X2 R, X IRE et Java FEPid 2
CH+FEF AR B A OC R, #et)imul, &R

public class Owner

Owner = Ward private Ward itsWard;

Figure 3-16

M F-ZR A AT LRS-k X BB L plEam . —A &3 (owner)As
e A Cgdl & S (ward), Ak, UML $&4E T 5 2152 X

B ARSI RERI & TN R . 18 Figure 3-17 WX SO R
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1o ANid, e R EIIEA R AR T 1 2R 307 UK — AR 4L A 1 %01
PR AL DR

B R E S A i R . AR AR RSB A A IR R i
PR B S, WERAR BRG], B R Gt R g =

W

Figure 3-17
lllegal compaosition.

Java [F)59 55 B S [ Ag T R f Ab B, DRI AR /D 5 B2 245 B AN 0 S 1) 2 i JA 44
RSB 200, A5 AN L RRRR B RTE SO D WL, RS RAEIZ B LR 4
BT IXFN java B G RR, R HIH.

Figure 3-18 Zor T4l & Wi THR R E & Hl. T 1H—4 Address 1125, ©FFF
HFZ 1) Address X% . £ String & 17k, PR, MUREE HIX A Address (1
1, A ] B A SRR SO SRS E AR AT G F e BRI, FRATTH 2R EE ], IX A Address
A String 2 8] (¥ 2 Bk 3 B 5 ZEHORE R o

ZEM

MR AW A AT R B sm i, BE B IR A VR 2 A — 2R . AN S5
RIS . £E UML T, SRR — A 2 T (multipicity) 208 U7E RIRE Rk oR . £
FANERIEME A DU — Ny — Bou i eE 2 e 4G . 244014 Figure 3-19 &R 17—
BinaryTreeNode ffi H 1 2 )2 E 3Rk,

R LRV B

B Y RN R

B E0.* 0 FILH

m 0.1 0/MEk 14N, 75 Java T AN 15 RSB

mo1 1A ETEHA

m 3.5 3ANEI5A
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B 0,2.59.* JUEFEEL, (HE5EMW

zinterfaces:
Cloneable
Address *
String
+sefline(n, line) itaLines

import java.util . Vector;

public class Address implements Cloneablef
private Vector itslines = new Vector():

public void setLine{int n, String line) {
if (n == itslLines.size())
itglLines.setSizein+l)
itelLines.setElementht (line, n);

i
public Okbject clone(] throws CloneNotSupportedExcepticon

Address clone = (Address)super.clonel();
clone. itelines = (Vector)italLines.clonel();
return clone;

J
)

~ Figure 3-18 B
DeepCopy is implied by Composition
_ public class BinaryTreeNode
2y {
private BinaryTreeNode leftlNode;
BinaryTreeNode private BinaryTreelNode rightNode;
}
Figure 3-19

Simple multiplicity
KEXMIERY

SRIPRRENS T L 15 b ic (KA 38 R A IR i o Figure 3-20 o 1 Fe&e i 21— L,
PIATIXEERR T foe i — D2 brdE UML ARiC.

«creates» (K41 RUFE W] DI K) H Froxt SO i S el . B2 Bl R A0 1 H
XS, R ERRS RGN A G XA R s T (factory)
o

«local» #IE R TR BN T A A SR ISEs], 08 S AR, ElEs
W A SN ASREAE B & R BRBCZ AN, D, EABAEAT S AR R AT, thLME

%41 W 3L 247 T
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fi —Fi 5 ks 25 R G HoAh e oy

«parameter» 43 A g 7R T YRR T H I SEBI vy i N, VB I e R 1 D R K
K2R 7 AT o 5340, XM M a0 s HOR [ET B, Y5 AR T XA HARx %, x4
H A5 G 1 50 A B R AT

«delegates» 14 AN — MR UML G2, e keI A e s e,
DR AR B AP S A IX L RS 38 F b G — AN 1 5 s O I, e B .
VEZ IR ) T IXFECA, 1 PROXY. DECORATOR fil COMPOSITE7. K43

ZHMen, BRFEAPSCIEE AN,

public class & {
public B makeB() {

A S B return new Bi) ;
aCreatess

public classe A {
public void £({) {
A = B B L = new B():;
alocals // use b
i
}

public class & {
public void £(B b) {

> B /o use b;

wparametsrs }

}

public class A {
private B itsB;
- B public veoid £() {
sdelegatess iteB.£();
}
}

Figure 3-20

REIES

PHBIEAE UML i s [ el 10 SRR i R

public class & |
private class B {

}
J

Figure 3-21
RS EIES

Java f B IRHIE L — 2 RS 2 UML 7EIX BB A SR A0 B U7 I SCRe, TR
J14n Figure 3-22 [bric BEMS LU O K TAE, XAFFR I v b e . B4 Wk
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H—"~«anonymous» 4 iE B IR AJSR 7S, i SEEL AR O A R g g .

public class Window |

#ANONYMOoUSe pU-bli‘-? VO]:-d £0) {
MyWindow == ActionListener AotionListener 1 =
new ActionListener() {

// implementation

L

h
J

Figure 3-22

RERZE

2 B RIR O At VR IR R AEWS IR B 22 /D HARX SIS0, (E XA O F BT
VREATT, WERP SR AR I 2, BERS A Figure 3-23 (ISCHSRRANIA

Address

— String
tsLines public class Address |
private Vector itsLines;

Vector

Figure 3-23
Association class.

RIKRREZS T ANEFIR ISR T 4 S8 AEIXSKIE B, e AT — A R A 135 1 K
AR LI . X Java PP 1, e RE I REX A ISR S b & — K
WIS, BRI HARX B 51 .

RILRREN H R AR 2 TSI, AR E ) (weak) . FARKIK (soft) mRZJ5%

(phantom) 5|, . Figure 3-24.,

Logger T = LogMessage
| itsLogs public class Logger {
I private WeakReference itesLogs;
I
I
WeakReference
Figure 3-24

A, XS CAT RN, AR Figure 2-25 (1R M B VF AT

% 43 T L 247
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wweaks *
Logger 2 LogMessage
itsLogs

Figure 3-25
KEXBREFF

2RI A FEM R (0 S B 7 bR AR S B R I Ak, 22 1 21 Sk RS A R B AR — N
W Java 5 H. 7& Figure 3-26 H1#%1¥ 278 T —> LoginServlet X1t E]—/~ Employee
Ko XK Z A empid FIAERIATHANE, EOF T X Employee %L
P PER B

public class LoginServlet |
] private String empid;
stﬁﬁ&t EEEE}—e; Employee public String getName() |
Employee & = DB.getEmp (empid) ;
return e.getName() ;
h
}

Figure 3-26

R IUXAbRAC AL (K137 & FED, A7 I AR N8 1 Mol 128 B H S OB 7 R SR Ik
FIABRS S A I 2 AT IR, AN, SRS I3 S8 (09 N\ T8 R 2 5 2 e 077 1) 1) 552
(R0 5 2 LU 2 )

1IN

7E UML A KRB, FRid M — 22508 ) L. Wb 2 BRI, AR A8 K& 1IN
8] 25 7 i UML 55 IR0, 5 SO AT — D ABSRERS BEAR . AEAS T, JRETT 1475
UML ST S I AR AP IR A, AR SR R R s 1 R B — 283 . A BRI E

L85 VRRERT X LAY U EL A U 9 AR D] UML S EE 2 ] UML Bf-

B 3CHk

[Booch94]: Object Oriented Analysis and Design with Applications, Grady Booch,
Benjamin Cummings, 1994
[GOF94]: Design Patterns, Gamma, Helm, Vlissides, Johnson, Addison Wesley,

1994
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FME % (Sequence) &

a1 B — T A AT UML (R A P F) i o 0 sh A A i, st A8 0 0132 R B, UMIL
SEAE T ORHEAT PR AR 04 5 I8 o b ISR AR HE PR () ] o B0 — T, FRAT T2 20 IX AT R 1)
ARG, IR R R A e AT

F W gy AR &, fRiTE g guE e DRI DNIREEFAIE . AL
TOTANEGAREA L ZFEAR IR BRI IR TA] . A URIE D) i ZE25 A AR — 45T R IR
TME AR LTI, B PR BN AR A O UM SL R i, R T2 TR 21 e . AR
CEA AR R TR EZR R A SR T BRI TR, 0 e R 21030 .

EL Atk

TREE— U 2 P A AR 1978 4F, James Grenning, F&— MR RI&1E K
Pl FBATN AT ST I R A T SRR KT S 8] R 2 A T T AR
bz BETR T A e 8 B o BB URATI R LA e 45 I R 24— a, IR AL
PR > P B I 2T

MR k. HR

Figure 4-1 Ji&7s 17— MU P S EL, A7 SRUME R0 GARBCE A8 IR TR, XA AFE
RIS —ANEAN G (ZHE), ERPATEAT B THX AWM B AL 5.
AR RFPIIEEA R ES S 5%, ERE 2 R .

LoginServiet e Emploves EmployeeDB

Actually an B | T | | |
HTTPRequest - - = ) )
e[y P L e =getEn :uI oyee(empid) |
HTML form. empid password

| validate|password) | |
One of two web B | P o |
pages informing e result: boolean | |
the user whether -—--J—----—G'C—Cl !
his login was HTTRResponss
successful or not

Figure 4-1

Typical Sequence Diagram

IR SN TEN GBS 5 38 T T 1) Re 2 AR i 26 (lifelines) o — AN M — N X ik 21 55
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Ah XS G R AP A A A e TR Sk o AN A b A PR S
TEH RAAFR G T F5- 5 B B0 — bR id (data tokens, —~EU/N B 45 BRIK 7 3k) 2 )i
[ (Time) J& 7RI L7 1], PRI T T PR JE A R A A3k

7t LoginServiet X5 v 2k 1/ MEME Y 5E 3l (Activation), 1E3I&RTIERT, KZH
BIHSAN T ZE Ao eI R AT IN 7)o ZEIX M) 7 P20 login b8 BOAT I TR R
B IFXANESN AT AN B login Jridikik . IASBAFRC I HT LR login B8R
Fl2a 2 5%, A&lnl—ANREIHE.

VB AE getEmployee i P iR A4 B e, & %R getEmployee HIIR[FIME . VXA
Employee X% hnfig e, E&EIER T, ENER—D4RVE! getEmployee 1R [FIE /& —
A~ Employee X% 1151 .

Wi, VERIRA EmployeeDB 23K, MAGE %, XA getEmployee

e MRS, I, AT EmployeeDB #5341 Listing 4-1 f7s:

Listing 4-1
EmployeeDB java
public class EmployeeDE

public static Emplovee getEmployee (String empid)

{
L
,

BIEMES

HATBE M Figure 4-2 sRZ1E EALE DN FPAE R — DR INEE . — B
PRACHITH B e — MR 2 E, AR EREmL . JAYEE ShapeFactory 1

Listing 4-2 /R ABFERE SEHL .

; ; :‘
| makeSquare |
-0
| 3 Shape l—l- =Sguare
| | |

Figure 4-2
Creating an object
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Listing 4-2
ShapeFactory java
public olase ShapeFactory

public Shape makeSquare ()

{

}
]

return new Square () ;

{E Java TERATA TG EE IR B0 G, B 3R Rl Ke A B IO W A L B 5% o AN
AT I FRATI B3 HE B DS AT (KOG T- AN G o FRAT M Bl S 11
Figure 4-3 o5 T A TUIAI7E UML Zebricd'er, — XG0 AE et 5 W & A —/ME
“X7 b WREFRZIETEIXA “X7 RIR AN G B D A A

) topMNode:
% il Treskods
| clear | |
[ " I
| | ol
Figure 4-3

Releasing an object to the garbage collector
Listing 4-3 B8] 7 FA TN E B SEIL, 7 S clear J75% topNode 4% & 55
25 (nil). KIXAS TreeMap 1UE— A5 TreeNode ST —ANS IG5, B3 B 45 57

AELVE AP IS

Listing 4-3
TreeMap java
public classe TreeMap

{

private TreeNode topNode;
public wvoid clear ()

toplode = nil;

1
& BRI TRER

ARTT LIE I A — AN 2 A9 S B — AN 5 HE R 7 3AE — A UML & 2o — N fij 5 1
a3k o XA SAFRECEAE T HER ARy, 2 HPURCEAES M, L Figure 4-4.

R —AERA I FICZE, A, ERFIET e Ll FE e AR 1. oK
IO 4 P 3 R BT B ) (3 42 1T AN AR 28 B ) NI R 40
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Py  BawolD3  Emaloy
I I I

| getEmployeslist 'I |

I e | |
idList : Vector

I getEmployes(id) I I

[ -—a 1 |

I e . Employee |

h.I
I I for each id in idList

Figure 4-4
A simple loop

EfFnis=

/ : & - Emplas HourtyPay e
Baymil BayrolD3 £: Employes Classification TimeCard
I getEmployeelist I I I I
I Lo l l |
I I I I T
| e=getEmployes(id) | | W NP = T | |
> Scheduls
I I sPayDay I I I I
= isPayDay
| 1 true -~ | |
calculatePay true
| I - calculatePay | |
- getDate
| | — |
datelnPayPeriod
| | | Jaein®s |
getHours
| | )
I I — I
pay calcCvertime

I -1 I s 1l | I
e g ~—a

! ! T pay I Lnion I

calculateDeductions e
| i - | | Affilistion |
1
I I calculateTaxes I I I
e
| | Payment getDues | ___I |
I deductions I Lisposition getServiceCharges I I
~0a -
- | | L | | |
1
I sendPayment I I I I I
I o | ol I I | |
payment
I g I I I I | |
I I I I I | |
Figure 4-5

This sequence diagram is too complex
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BN AZm G Figure 4-5 M A58 KEX S ANE BRI 4K, B NReig s
EAT, BANLBEANT, WK RS o AR, Je2 S el — AN SE /N L BEREATAE:
TR AR ARV A ST P A1 1] o BESRE A1 B R 2 U 3R AR, B R KR T 25 FH S
KRG . AN THEN A — R at AR p 4/ bR

o, AEERFTE EEASFEAE, WIRRERZ, EA A NEE . T
TSRS, IR AR IX . 6 UML R, SRt = S g, ORI 2048
AN 1) T ORIEAT AR o ANEER AT SRR BEAS /DAY o W RAR I ) 5 S AN 4 1
IR R, I A AT AT, AT gD H AT

B, AR A XA PAE R R RN T AT R E RS . MR, W
Listing 4-4 1 i€7r 73X Payroll AT ARG O, X MU e A A5 5, -A1IF
ANt EE A FHE 2R . BT REARAA T E L m PP A&, VRIS REIR AT 1. 2
gy e A . ARIEBHIIE O, BREZR. IREK.
Listing 44

Fayroll.Java

public c¢lass Payroll

{
private PayrollDBE itsPayrollDE;
private PayrollDisgposition iteDisposition;
public void doPayroll ()

List employeslist = itsPayrollDB.getEmployesList();
for (Iterator iterator = employeselist.iterator();
iterator.hasNext () ;]

{
String id = (8tring) iterator.next();
Employee e = itsPayrollDE.getEmployee (id) ;
if (e.isPayDav(])

double pav = e.calculatePay();
doukle deductions = e.calculatelDeductions () ;
iteDisposition. sendPayment (pay - deductionsa);
1
1
}
}

A ELIE RENS T T-HiR R —FB 0?2 SEbr b, 3K 2R A vk FIOT R & 1 H
bro BIBAIN 255 05 2 0 g 3k i R A ol Seth aim O ARRY, S8 2 RS R ik H ., /bt
i, BN I H AN

S W RARESE A BB T 2, R B O AR eI B 2 — N b
imbmsc. 26617, BATREWIE Figure 4-5 rp (1 K)5 41 B 43 HUSBE Bl 5 47 2 1 56 /N (1 7
Y. FRARLE Figure 4-6 T II/NTFAIEDE Z AR S BR T .

B, MARRE LIS W, AR Figure 4-6 JFEREIL T W o5 — ML A 9%
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ARZ B S 7 sl R ARUE & B — N l&l Figure 4-7 FroR i R m R AL 7 Tl
W, RZERRE AT, TR B A B AR R A, e E R 2

HourlyPay
Clagsification

i

|
calculatePay I
- geiDate

datelnPayPerod
gp———
getHours

|

calcOvertime

- Y _ v 1 ]

ST T
|

oay |

Figure 4-6
One small scenario

Payrol PayrollDB & - Employes Bayment

getEmploveslist

e=getEmployesid)

lzPayDay

-0

caleulatePay frue

Y

[
--l
!

I

I

i

I I
[ I
I |
I |
I |
L |
| |
| pay | |

calculateDeductons
i i
I |
L ]
| [
I |
I |

|
=0

deducticns

Y

zendPaymeant

]
O !
payment |

I

Figure 4-7
A high level view.

ERB=
BIRFIF A

ke Sl & e B PR AR Ui W] — NSO W REM . /E Figure 4-8 1, ARATLAE 2 —
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ANV B8 W RT3 (loop) R if 511 58 EFRTHT A RIS

. Payment
< Payrol PayrolDa £ Employes st
I I I
—  geiEmployeelist | |
-
=1
dlist : Wector | |

1
Twhile id = idLst.next{)].payEmployeeid)

= I I
> I

I

I

I

I

I

getEmployes(id) |
payday = isPayDay | |
I

I

I

I

|

I

I

-
& Employes

| |

| calculatePay

[payday] | |

1
calculateDeductions |

| |

— — — i

sendPayment

I
LT I I
I I I

Figure 4-8

XA payEmployee ¥ A T MEARIEATEL, W PR:

*[while id := idList.next()]

XA G VRIRA X AN, IS RO B A H BT RS 1 A (guard)
RIEAMMEN false 1k UML A7 A XA IARIE AR E — MRS, Pltk, AT
—A java DA Ze 42 A ] — AN ik AR

XA payEmployee Wi RA AT ANEARCIES), F2AA S W2, 1k, XbRdTM
ANRBOEPATEE R — X% 1, R4 payEmploy B & ER 1, 5 NGtk L EE 1,
JITAT AU T (R R A2 BN FR K40

TR [payday] 4 &Ik SFA TGS, Al T A if e B NS R X
AN R 46 PR RO RS B R A REAS B4l . Ik, Wi} ifPayDay IR [l true, XA
CalculatePay,CalculateDedutions il sendPayment K& g 4T, 15 WA ST

SEbr b, HARAE N SR T LA SR A I SEESN 5 5 AT BE ), (R ARAN N % XAy
AL L. H UML kAR (K 5008 2 L B ST 2% 2 (clunky?), 7E Listing 4-4
ARG — AN AT B R IE S 77
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FLETEAYHR

T BATAHIZE RE XS B w] (78 SAIE I E], K24 OO 8 51X AN IR a) 2 AR 11
H AL A BATTHH R R K — — AN BRI ] AN, AERCLE DL, R
P ra)e PATAREL G 2 AR BB R GEH, PRI R GH B IEATH SR
KA e, FATRE A Figure 4-9 Jrom i) — A4l fi BE IR kbric .

I
|
|
dial tone race mnditin%l |
dia | i |
| | |

L/J\>i<d$’f’
n nghﬂ ck
|

| off hook ring

| e—""Cornect | connact |

| ine goes dead. | ?_ ----- @
P ettt l/ﬁ*x
| on hook | \"“-.\

/ gives up waiting

| dial tone | | for dial tone |

Figure 4-10
Failed Phone Call.

KRBV T — AN EAESRFT R, X NFAE A =A%, caller L8 0 ——
IR N, callee #E&7m#n — —FRIYERIL N, telco RRHLTEA ],

MR, IR G A R RGE— M EHL(off hook)H &, HLIGA F HER
P58 (KK MR, FELESRFT# 5 i SR BT 5% (received dial tone), HfF
ARG — MR (ringing),  FF[RIZ5 Y —AN[RI% 2 (playing ringback), 4 it Wr £
RGN, A A RIS, Mgy MR [k, BRI B T .

AN, 3 B HAth v R DU Sk s IR L FE s 1] v B . 4141 %25 Figure 4-10,
HERIFAGE—FEN, AN, R 2 11, i @ 3 O3 — s, XA
T ERGER R TR, FEAN NI, XA IR Y Y A, XAy
IEE SRR, B I 2 Bt THL, FEWr R T35 % .

% 52 U 3t 247 WT

Tries to
make a call.




UML for Java Programmers 1 3C =Rk Matrix(http://www.matrix.org.cn)

|
|
|
dial tone race mnditin%l |
dia | i |
|

:"/J\>j<‘dir’f’
ngl\:ﬂ ck
|

| off hook ring

|--I=-"'""_'_F cornect | connect |

| - | ?— ----- Time passn%
ine goes dead.
?—-- Does he hear |‘/ﬁ1\‘
breathing? ~
an hook s

| BN

gives up waiting
| dial tone | | for dial tone

Figure 4-10
Failed Phone Call.

{E Figure 4-10 " ANk 1A XA oRE4r 45 M (race condition), 5644 A EAEPIA
S0 SEAR RN A S R B A T o AESRATTII 3 L, LA Rl A IR, B L, 7RI
RGNS HFAH —MAFKKT RGORS AL TR R “me” 7/, BE A v (e
RER TS T, SEESER MRS .

TR RGE, SE4 4 A AR A8 LUR BRI HEBR 1), P IR s 18] FrR) 3 5L 1 1] e A% A L
WERFZWEAT], —HRBENT, REUSAEIAT M JLA NBEAT iR

Tries fo
rmake a call.

B 1=
FTw Ié l%\

M, PRRIE NG RTINS, RN B A5 BN BRI S 58 AT 58 B
AR LA ARSI S RBHEE . A, iU 2 LR RS,
W SRR S T B [E1 FhARL, T B IS JEL PRI S I b AN 2R R rp A T IR 15 2 T i
(. XPpIH SRR R ¥H B (asychronous message).

Figure 4-11 SR — AN R, TERRRHALME AR T L0 k. LA AR
Jr A AR 730 ] 3o 0 A i 5o PR TR SRk o R BOAN ) D 8 Sk A7 58 AN TR AT S R 0

s& UML KRS Z AL
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loqaer:Lag
|

ogMessage(meg) ]

Figure 4-11
Asynchronous Message

Listing 4-5 #1l listing 4-6 58] T %§ 3 T- Figure 4-11 (K54 . Listing 4-5 £7n— AN %
Listing 4-6 "' Log ZSf)— A H ok . 1= 2 logMessage i EEHEIN T — AN B S B
W], R, AR SRR LA AN G RS IR 58 AN R M2 R AR B T . XA LogText
FKAfIA logMessage Jiikie I T, B BRI A IXANE BAOC S EBEE AT, ARE1EIXA
WEBEES BN Ty A — AR, IR R BN B AL B T I ASI B BR T .

Listing 4-5

TestLog java

import junit.Iramework.TestCaze;
import junit.swingui.TestRunner;

public class TestLog extends Testlase |

public static void main(String[] args) |
TestRunner.main (new Stringl[] {"TestLog"});

1

public TestLog(String name) {
super(nams) ;

}

public void testSend() throws Exception {
Log 1 = new Log(System.out);
1.logMessage ("the message");
assertEquals(l, l.messages()];
assertEquals(0, l.logged());
Thread.yield();
assertEquals(l, 1.logged());
asgsertEquals(0, l.messages());
l.stapl);
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Listing 4-6
Log.java

import java.util.Vector;
import java.ic.PrintStream;

public class Log |
private Vector messagss
private Thread t;
private boclean running
private int logged = 0;
PrintStream logStream;

new Vector

falze;

public Log(PrintStream stream)
logStream atream;
running trus;
t new Thread(
new Runnable(] {
public woid runf{)
while (running)
if (messages() {
String meg;
synchronized (messages)
meg =
}

logStream.printlnimsg) ;

{

{
{

= 0)

logged++;
}
}
}
}
0l
t.start () ;
}
public void logMessage (String meg) |
gavnchroni zed (messages) |
measages . add (meg) ;
}
}

public int messages() {
return messages.size();

public int logged()
return logged;

{

public void stopl()
running falae;
t.jein();

}

!

{5tring) messages.remove(0);

throws InterruptedException {

()

{

R — S R AT BESEIL,  HAth i S 2 7T g

R BRI H R [P, BATRENEIXAEbRic — M B 57

E45 2

SU I BRERE Z AR FAIAE UML 1 rhi s

KR LA F e RE v, W Figure 4-12,

(1o SEBs b, fnn R I A S AR

1k
v

N
o

i MNRRERR IR AT B A PRI,
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out : PrintStream

| Ti:

I—P loggerl og
LV\\ T1:=tan
T1logMessage{msg)

= T2:printin

running =T true

T1:stop |
" I
I

Figure 4-12
Multiple Threads of Control

R, HRAETE MR TL MbnRB AR, RKERAE R SR a1 XM hrilar 4 T A0%
THEZRE . fEXANE A, XA Log X B ke T1 AIEIFRM . 78 Log X b Sl R
K BT R AT A T2,

BUBARE B, IXADNERREAFRIFA T Z 2SI Listing 4-6 %
A AL T2, SR, IXZRRERR PURT BRI AT UF AR 1 o

IR

AL s, AT EAR L — D 5E A A TBLARIIRT G, XA IR G Y A B 5 5
(active objects), AT —/MRAAHERF R, 40 Figure 4-13:

|

| loghiessage(msg) :,_J
|

Figure 4-13
Active Object

WA G 7RSI R EATH CRXTR, TR INEBCA IS ENIRE
I LUBATAER RINERE A, BUE e T AR (2 o
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RIEHBGED

AT Log 22— Fid s B e W SR IRAT A ZERRATT A AR R A8 A FH AN ) 28 28 11y
O, ATAREE A — T logMessage JiiEHE L, RJGIRAE M IRITA G Log
K, P B SEBLACR B TIXANE D, i Figure 4-14.

XA FE AT SR W B 4y Logger ¥, IRATA HniE X AR — A
AsynchronousLogger, FATai{a 76—k 741 B iz e e ?

{E Figure 4-15 ¥ —F LRI B k. BRATHEANME D@ ax %, ARG .
A TIEREARSTHE TN, B — M MR O SEGURATTRER . A, P A 178X
LB R IZA logger X R AFEIXA Logger AL, AT IAREW Ui 4 ST # 1 msE k.

interface Logger |
sinterfaces volid logMessage (String meg) ;

Logger }

public elass Asynchronouslogger

* logMessage implements Logger |
T /) renamed from Log
}
Asynchronous
Logger

Figure 4-14

% S

oghMessage(msa) |

=

Figure 4-15
Sendina to an interface

A, BIRFIEIXANR R HIIA, EIRAR T Bl RO SN 0. i, 3
TIENE AT C 2837 7 — AsychronousLogger 2, {H 2 IRATI5SR B0 B IX AN 3 FTAXAE T
X Logger #:1, Figure 4-16 Ui T anfl 52 1), FRAT TR B AE IO 32 1 I £E — X 211 2R
ek b
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logger -
Asynchronous
Laqgger

Mezsageimsg)
| o0 EI{EI}

| Logger |

Figure 4-16
INGE

GIREEa NIRRT S| Ry § S B Wi D VA EF A e SR A /11 < P DL DN T E ST S\
WB, FATR e 2L A By e A A Aty < sic

FEARR B AP B AE R AT AN, A 5 2 6 SUATIR AR RN 51 I Be g i
LN T RGN IR TR 51 04h—J7 I, — i 1 LTS8 K S
PEAMEATEI K

7 EAMIEZE 90 SRR, A RBATIT A — MR K IE VW HUR TF A 5 478 2 6 iy 1 e A
JHERIPAIE, XA ARF IR BN TR, T )7 AN B FEA !

FHEG SELUP B 21— TS E AT TR, A8 — A FR LS A e AT ) A T
Rk, HEAHESCR T Bl TA% O SR G IME.

ETXPIIEIRORE, D mib 2 — i, FRERESAE AL 28 I 25 1m0
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FRE Ml (use case)

HI5l(Use case) st B4 AR A H A 24 1 — AN (B AR . o F— IR X — IR A 214 L2 A A
Tl A48 25 P g 5 4B o 3% A AT D0 B RO R AL T B AT AR SE L, AT AR 22 TR %
MIBIRIETCE ST R B 5938 ES 5F 8 RS ARG, MR 5 HI Bl 52 5T

Ak BRI R LT DR ES A DR B 7 B, ANEHRO B E S, fE— sk Aat by s AE
MR AL RS LA A B U B AE AN ARG UL E R e . AL T
W, MRAEER, BRAER T RS . ANEOFTA AR, iR g —A
AT RETE M IRIAESS o

A RIS B R E R L BIREATTRE A R A o AN AR T ] W43 AN 254 3R
AT, AEARGUA— 2 AVE A SROIZLE AN 1T, ANVE VR R I TR, ANEIRZ 455 )
B THRBEM TR LETR, WIREN R E R AR .

U RAT S W OB BOR A AR, RS RN T ZEFCIE LA AR AR Y . SEbr b, AR
R AR, AR e T RE N

G 24 fildme S I A oK !

4m 5 F 5

ERIXATWIbE, TATR2%5SHBmAZmE e HEOFAZE, R R
PR SR B SCATEHE, AN IERII A S LS e

CRERELT, PR “HRFRBTAN, UML A HIBIE, B4 WL el

A2, UML (s O, F BB PR LI AR 2 el A, RSSO eAT i
PRI A ARG AR TR AT R R OIEIT S L MRS E R R E B . 78
UML AR 61 BRI 8 42 B AR PG, A PREAE TS A IR Ik L e e AT

4 —RB

— MBI R —ADRGEMAT N — AR o AR N — DT IR 51, X
M E VR ARG B L . DB A SR TS, XA FE R
A FR GO AN T U (stimulus) R e Y e 7

—NATRRA FAE IX AN P 0T LA B E, HBIAS R AT A B0 AE AT A, e IAN
% 59 T L 247 7T
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WA KRG L], SRR TR o m] LU 21 1
FERE

W, — A OB AN S, B — AN XA IR, XA R T RS
QAT N P R (stimulus), S BB BT

= AMlF, XA —ANRE RGN —A U S

Check Out ltem (A1)

1. WO B4 8™ i UPC GET ™ i AR E )

2. TERANIEY L R RN U UL I 1 R R A b, A SRR

AR XA D1 bR L

3. USRI IR AT EnTE S L

4, RGURH—ASATLARARR R “Hhl” A ZLE AR 51 UPC & ER 3.

AR B EZERAE AT E ARG b L, AR HOIAITE S b
WSS, BRI ANT IR RTVE T — il TA DA Z LA IR R4 1T, Bk
XEEHIIAEIL LA N sl

WRARAL A B AR, S 0] Z5VPA e 2 6B i 401, R m] LAER RS
G2 IS IX ST, R IR R TG IR 5 B RN T IR R S e 2 e
Iy AT AFATA LA XL TR 2 PRk BRI Se i K R A . METE AR AN 22 5
BFIPPA 2 220, % T RZHMAEGIRSL, AL 22— KM 304 5. i i six LE 4
TR R AR

R IR FATIE AT A XA HIG A5 11, I At A AT 2 LAl s e ?
WRFAIAG T A R)TE, FATTHE A B D2 A7 TWe? 5 N IXA I 2%,
FE— A 7% BB AR FAC IR AT 1 SCR B e AT AN, B i, 5 X
SEHI B A PRAE— AR TR L, IR I X HEFI IR o e R R S A I, Tk

5.
MERE

ATLERATTIEAE L I S0 (A 1 2 B, 755 s 2 P MR XY Ta], (Rs 24 7R A0 1
AREAT 5. R Jm, BEAE T SRR I TR, PRE 22 5 2 2% 18IS 28 ] 9] 14
Ik TT o AT AR 1) T EEERFE AR S8R 23, AlATTR] BUE el B s«
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UPC Code Not Read (UPC (g1 A] K ):

LR UPC AR AL RN, 1A RGUFR H “ T 17 & 5 RN A PR —
WR = AR, U T TN

No UPC Code (X% UPC £4/4):

WER ST A —A UPC AR, WU BV T TS A

XL PR AR AR AT R, PO B TR 7R T TS 1 3 28 B I 0 B e A U3 R R 1
M. AEXAHTh, BER T A UPC B O A% Bon 2 2 .

Hit

5% WES 5% WEA FEA FEIRE AN G ? LR RRE A
[l e ?

ANFHLIXEE, ST RZHARGRYL, RGRSE TAE, 1R AT ZEANE S —HE HAd
e AR EE 2 T ARG, X EPRRT LS Alistair Cockburn (RIRLgE: )2
E—— CHRGR S X FIAERY, EIRFRBZ RG220, RGBT 45
NIRRT B A . ORI T AT CRIR AT BAAE — AN H s AT e AT, AR
REMG AR /N, DR AP IR B . HECAE, ANEERIRG L3

FIE

76 UML H T I, TR e A S R . W s 2 i, ARG A K
(System Boundary Diagram) Br4b, fEiX BEEMGAL— mii R E, s e @ ismril4
AR EAT.

Rgia R E

Figure 5-1 o 19K RGUA T, A KK IR RS RGTLI . AR KIE B
FEATZR PG HGE ZTT R IR G #8030 AERX MRS, BAVE RIS RAL LIS 5%
(actor), Z53 24 R Gehe Ul (stimulus) 8 T RSN SEAR, lHZANEH, W
ORI R ge, SR LR, WS it fi
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N

Close Sale
Cashier

Supervisor

Customer

Figure 5-1
System Boundary Diagram

FERXA STy I B, BT AR BB, e AR B A AR IR . — REks
Z 5B ER B A T A ) o B S A A Sk, BT N RENE RITE XAk 10 5 1 AR
X

KK LB 2 M X Java By SR SR TARHE D IE R, A En
F [ 7 S e AU IS — o PO AR F) b 1

=

TIPSR

PO AR e T8 Aol “ A7 I b R — I ANVE I R ARG o AR BUR R 2 AT T
EATRXS TR B IR T ARG BER UL, AR AT A ER, e AL 2

e “YR” e i 2 RERER T ARSI Sk
NG

R R ) — 5, DU IXAS R LA, P LU IR Srad o IR I R 2
WAGE R WUERR— HOE BT IR R ALIX AR IIE S, BRI SRR R v
DRIF AR AR 91
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FRE MmEMEXRIZIT (00D) JFEM

B A7 9% UML ARic ik E T BITIT T AT bl &1, Wig 7 Lol gt 46
AR At AL TRATSCHE T I UML brid Jri—2x )L, SKiz—HRSEuRiv . S
o DA I .

AIANEE A UML EI, BAHESRTAT A7 BATWFTPPASE ? 22 TZ N
BOF W ? XAE S, BATRATE AN, EA TR A B BA TV — 24 UML P s A TS
FETTE I Tt

it RE

EFEEWEG MBI ? — S BT TR RGO B S BRI A R R
Sy E R BATR R IF A WA, 2, JERMAMZ . etk
Mgt o AR, — SHIPRE Bt HOA H A P PA B LA

RutptaYyigit

B AR ORI Bk N, URBERS T B4 A A A A IS IR A M 551 A 1
T SRt st P T8 S5 O BRARMINIAT T T — N DA 28 T 12 R, =
ToHEIR], XAV VA S —ANRREI BT IR SRR AT V22 AR R g0
m B (Rigidity): REEAMELIBER, POV IREAT — NS, RARRAVE
HAb B 5e 3 T AR S8 .
B ESSHE(Fragility): ST RGMHE - ISCE, #PEF L2 RGP HALTE A
AHOR & 73 f L B ) i
B ZEEME(mmobility): R R R ] AR 5 g8 EE 2 A
B OREFEE(Viscosity): XA TR AR K5 B 03 1 45 T I B RN A B Fc b ) A A —
I, BEAT YA R AI I T i AR AL e e T I
B ARBEHEI M (Needless Complexity): {7fEF V2 KR IARL S5, (F2E
ATRERERIE — RARK AT, TR T IAE AL A 21
B AUERER (Needless repetition): LAY HE HE I S 4k 1 cut” Fl”paste” (AN FLF
RGN, RGATAEHEEZNA.
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B R (Opacity): i TOIEF MRE A WIN, 235 W B2 1 B I R I A
A
A A BB L BRARAE X BE 5Lk, UML R RERE 1 BhBATT, DR byl il 2 552 [ v (1
AT R AT LA T f#VF 20 B )

WEXRER

VP2 105U T A8 BRI AE DR R I 4 S o TO8UE BRI AR A7 DR 3R 3 B RS 140 I 4 —
ALK, X TP AT AL AR BRI QA0 1 2 A RS AR U o

T )0 B F R T A B T BARAF SR IO LR, B 1 (interface) BEBEFT A A e 1k
—ERRAT IC R ML - 2 25k (Polymorphism) e VERRER U I L84 35 12 A I 1 LA AR B
(R %. SEbr b, —A OOPL 45 T JAVF 2 (M 5k 25 BURAF K R

T2, FA T e TEARAF R MR ? TR e P ORI BRI — L Jr . SRS T
Al RURAE O R I RN, LR VRN (1 AUR 7E[Martin2002] 1, YEwww.objectmmentor.com
Ay A . DU AN R A 2RI

B—IFEN (SRP)

— A R A HR L
IR A L BB T4 oAt 4 BRI — S0, Tz — A GUI LA,
DA A R BT L A0 D201 A XML (ISR 5 FF 4% 5] OO AR, ot 2
RIS K A — R, AR AT, B AR A K T
AR, R A AL

~

public class Employee |

Employee public double calculatePay();
public double calculateTaxes () ;

+ calculatePay public void writeToDisk () ;
e public void readFromDisk();
+ write ToDisk : :
+ readFromDisk public 2tring createXML () ;
+ create XML public void parseXML(2tring xml) ;
+ parseXML public void displayOnEmployesReport(
+ displayOnEmployeeReport PrintStream stream) ;
+ displayOnPayrollReport public void displayOnPayrollReport |

+ displayOnTaxReport PrintStream stream) ;

public wvoid displayOnTaxReport |
PrintStream stream) ;
}

Figure 6-1
Class knows too many things.
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F &1 Figure 6-1, XANIREALBFR KL T o CREMW LT HH KM -5
B SEAERLAE LS ENT A O FIE AT ER ST AL B XML BREEAL R Snid
AT AN R ATENENT A C o ARAERS IR BIMESS TR IR ? I SAX A2 1 JIDOM,  fRA
A AE Employee 5. KE#4 22 M\ Access 42 1% Oracle, RANGAKAE Employee 2K, X
BRI S, ARADGALAE Employee 2o XA BN A B R MIE ST

SEbr b, FATESR A RS B EATA CRIR, B DRE D H A DR
JRIA. FRATTE: Employee JEANEEE KRB THEL, —A> XML AHCZE 40 EE Employee 5£
B F XML 2 [6] (%54, —A EmployeeDatabase 54 Employee SZ{) ALK 14 2 8] 32
5, B MARERRIRES DR, S, WATE KRB, DR

45N Figure 6-2 s

Employes
Employee KL

Converter

+ calculatePay L=
+ calculateTaxes

+ EmployesToxML
+ *MLToEmployes

b

Employes
Database

+writeEmployee
+ readEmployes

TaxReport EmployeeReport PayrollReport

Figure 6-2
Separation of concerns.

FE—NUMLEE L3 XA W FRE  AR S A S 1, AR BT — AN DL B
KAFK R BI =4k 151 e
OVHAE ] — AN BRIE R — X GAFREAE AT 45 11, BES 330K 7 45 B HF Ak 1)
A GEE

% 18— T {E Figure 6-3 H1IPFIAE, /eiliXAVK Persistable Il Employee % %45 &
e, BT Employee )8 F &K A nl gt it ik H5t Persistable. K47k R TAEAN, {H
R MIAFAEAE L T, Persistable 42 1111 AR 438 72 Hu 52 i 5 Employee A & .

Figure 6-3 A7 /325 T Persistable #2151 Employee (K475 F&, (HAR SLVF
Fi k. PersistableEmployee [f)35 4 BE 5 ik Employee (&% I R G ARy 25, M0
BD RS KINIES o EA AL, X R E RGN & C AR T .
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winterfaces winterface=
Persitable Persistable Employee
Persistable
Employee Employee
Figure 6-3

Two ways o use Serializable
FR-EHEF RN (OCP)

HAESEIRIE, BB BED WG58 RITIFTH, K IGE T

XA A — A A TR0 S, R AN R R R BR A B — MR
JRTUFR T R R A 5

#J&—1 Figure 6-4 M5, &b T — AR NI, MR Pl —4~ny
EmployeeDB ()%l J# # 11 (facade) k4t ¥ Employee 1%, %1 (facade) 41 F % 22
[¥) API, iXiE /2 T OCP, A% EmployeeDB ) SEHL I — Skt i 12k Employee 2%
HEATE . Employee 5442 2 S Bl I APL 4R E 3 T2, ML T Empoyee £
(1 R G407 TheDatabase API.

EmployeeDB aapis
Employee + resdEmployes TheDatabase
+ wiiteEmployes
Figure 6-4

Violation of OCP

FITPHR(Unit test) s & i FHTEIRATE @0 TIREE & U 4 b )y . %18 FiX
MG, AT TR Employee, Employee S %t il 7 8ot PR 10 2s o AE—ANIRR
HEEH, FATATTEEIOE B R 0%, BATEANTZAACY T el % e — A
R B P o AR S, AT 7 S e SR B, XX ANIIA 3K T Employee % £ 22 i1 it
AU, JF HARI IR LE I 2 EAf o

FAT6E B ¥ Employee #4#upl—M8 H (interface) k=28l ', 1 Figure 6-5 i,
A J AT RE e QT N SCSE B B AP B 2 SRR IRATT AR YR A2 2 o IX AN PR
Empolyee ME#i 7E API 2385 1 ik, IF RVFERATECE A 5 Employee I8 PEFR 1 5¢
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A% Employee A .

ainterfaces
EmployeeDB
Employee =

+ readEmployes

+ wiiteEmployes
UnitTest Employee
Database Database

Implementation

wapis

= TheDatabase

Figure 6-5

Conforming to the OCP

{ER G h &% 3 i OCP )2 GUI, R4 MODEL-VIEW-CONTROLLER .44 A1

FIHE T 30 4T, (H 2 FRAT 1M A K IE 2 A BRI U e vh GUI R4 T B LEER L GUI

API [FACH K BB E B 18 L8AE BRI s iR S i A b

F L& NIEAM T, AN EE T R IERE, & SRR R ISR . H P R R T
—AES, ARG Rl Terminate” (R 2l A5 S A BB A e AR R, "Terminate”
LA T e G35 —J7 kUt RIS L h ik T — A 51, "Terminate”
A . A S T Terminate™$2 5], BE R e (terminated) 1) Ji 0K A B 2136 B,

B A i B TR IR, 3 Terminate” He 444 B AA ] .

winterfacex
EmployesTerminatorController
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EmployeeTerminatorView

+ selectionChanged{employee)

+ enableTerminate(boolean)

+ terminate() + setEmployeslist{employees)
+ clearSelection()
Employee Employee
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Model Dialog
*
0. s employees 1w
String javax.swing

Figure 6-6

Isolating GUI from Data Manipulation
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BT OCP HISEIUR BT A AT NN —ME] GUI AP 1K, 34 OCP ) R 40kt
GUI FIERIN L Bl i B0 03 15

Figure 6-6 /R T 5 OCP &4, EmployeeTerminatorModel & Hi i 71 41 %,
2 P PR R AN N E 41 . EmployeeTerminatorDialog /& P GUI, & SR i
g2, M— ANk Ar ok Terminate™ & A1 4 14 I I8 40'E P bl

EmployeeTerminatorModel 1 57 A1 3 b L IE MM BR AR AL 00 Jie 01, AR A7 T Al i e
S REER], EIFARRE IR A K S o & R ] Bt T YR E A ORI
B SV AT AR A o SR, A XA B IFANKITE — DM YIRKERAEAT(E R, &

E TIPS UEE

X/~ EmployeeTerminatorDialog &t 5558 11, ‘& H AR e, WAEEEY. XA
EmployeeTerminatorModel #1/F & K7 44 Hr R0 TR AT AR A% i N4 o it SR ) R A
AEH, B2 i ] EmployeeTerminatorController H1 it J7v2:, i 8 15 JF e il A
SERAEAEBEAT, T B IE B TR AR A AR B AR IR

Listing 6-1 %] Listing 6-4 /& L\ F 454911 Java S<8l, X AN LR A1k NI .
H N A HEEE ) A4 4 EmployeeTerminatorController ' selectionChanged 5 terminate
TR E? At 4 terminate WA employee Z241? FoZ B LUXAEAUZ A T AL
EmployeeTerminatorDialog 2:/ 1/ siali 7 “Mi i ” 4% 2 it 4 2 R4

Listing 6-1
EmployeeTerminatorView.java

import java.util.Vector;

public interface EmployeeTerminatorView {
void enableTerminate (boolean enable) ;
void setEmployeelist (Vector employees) ;

void clearSelection() ;

Listing 6-2
EmployeeTerminatorController.java

public interface EmployeeTerminatorController
public void selectionChanged (String employee) ;

public void terminate () ;

}

EmployeeTerminatorModel J2&{E# BIBT1), 7EA4 18 pR ) Uh A e sk Jie 03 I A1 R 4
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RUIELL T BR TR T “MR” S . 0 IRHEE L I ] selectionchange J5 iRk 35 T
MR, SXAMREALE S T R S ORAT TIXAEFRER . REHE I
HI“fil e 3R, XA BRI SR IR, XA U SR gak [nl B,
EPEREE IR T, XA iR I T

Listing 6-3
EmployeeTerminatorModel.java

import java.util.Vector;
public class EmployeeTerminatorModel
implements EmployeeTerminatorController {
private EmployeeTerminatorView view;
private Vector employees;

private String selectedEmployee;

public void initialize (Vector employees,EmployeeTerminatorView view)
this.employees = employees;
this.view = view;
view.setEmployeeList (employees) ;
view.clearSelection() ;

view.enableTerminate (false) ;

// EmployeeTerminatorController interface
public void selectionChanged (String employee)
view.enableTerminate (employee != null);

selectedEmployee = employee;

public void terminate()
if (selectedEmployee != null)
employees.remove (selectedEmployee) ;
view.setEmployeeList (employees) ;
view.clearSelection() ;

view.enableTerminate (false) ;

}

EmployeeTerminatorDialog 2 HH i &AM — 2K, @ ne, KRS ek Ho2 Al
HI GUI SRR R, TER RGNS A KRR e e T “ffe” #ms
RAE, &I ENIA SR IFr Eon RIS . EmployeeTerminatorView (15231
EARESN, JFRA T AMTTE A .

% 69 T 3t 247 TT



UML for Java Programmers /1 30 3L iR Matrix(http://www.matrix.org.cn)

Listing 6-4
EmployeeTerminatorDialog.java

import javax.swing.*;

import javax.swing.event.ListSelectionEvent;
import javax.swing.event.ListSelectionListener;
import java.awt.*;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener;

import java.util.Vector;

public class EmployeeTerminatorDialog implements EmployeeTerminatorView {
private JFrame frame;
private JList listBox;
private JButton terminateButton;
private EmployeeTerminatorController controller;
private Vector employees;
public static final String EMPLOYEE LIST NAME = "Employee List";
public static final String TERMINATE BUTTON NAME = "Terminate";

public void initialize (EmployeeTerminatorController controller) {
this.controller = controller;
initializeEmployeeListBox () ;
initializeTerminateButton() ;

initializeContentPane() ;

private void initializeEmployeeListBox ()
{
listBox = new JList () ;
listBox.setName (EMPLOYEE LIST NAME) ;
listBox.addListSelectionListener (new ListSelectionListener () ({
public void valueChanged (ListSelectionEvent e)
{
if (le.getValueIsAdjusting())
controller.selectionChanged (

(String) listBox.getSelectedValue () ) ;

private void initializeTerminateButton() {
terminateButton = new JButton (TERMINATE BUTTON NAME) ;

terminateButton.disable () ;
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terminateButton.setName (TERMINATE_BUTTON_NAME) ;
terminateButton.addActionListener (
new ActionlListener() {

public void actionPerformed (ActionEvent e) {

controller.terminate () ;

private void initializeContentPane() {
frame = new JFrame ("Employee List");
frame.getContentPane () .setLayout (new FlowLayout ()) ;
frame.getContentPane () .add (listBox) ;
frame.getContentPane () .add (terminateButton) ;
frame.getContentPane () .setSize (300, 600);

frame.pack() ;

public Container getContentPane()

return frame.getContentPane () ;

public JFrame getFrame ()

return frame;

// functions for EmployeeTerminatorView interface
public void enableTerminate (boolean enable)

terminateButton.setEnabled (enable) ;

public void setEmployeelList (Vector employees) {
this.employees = employees;
listBox.setListData (employees) ;

frame.pack() ;

public void clearSelection()

listBox.clearSelection() ;
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AR AT, model X% 5 dialog % % LA— i R (1 )7 iEATAC H . dialog
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Madel Lialog
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enableTerminatefalse) |

Figure 6-7
Interaction between the Model and Dialog

1R #] T model Mdialogf) B JCMIR (unit test) (K4S (45 5 ¢ Listing 6-5 FilListing 6-6
), ARk e TE 2 DL BT R 2 A G OCP RN T o JeZiginiiiat it dn i T A o
BRI e oKt v BL T A . TestEmployeeTerminatorModel 2 il i
model I fERT, XA T— 1 EmployeeTerminatorView 4 3k i1 45 model n] LA & 2%
Fllview 1 L, SRIGIEE A0 FH & 7E LA LRI S T A& A5 B X BATAE A

KB ICIMAR I SELF SHUNTAE R .

Listing 6-5
TestEmployeeTerminatorModel.java

import junit.framework.TestCase;
import junit.swingui.TestRunner;

import java.util.Vector;

public class TestEmployeeTerminatorModel extends TestCase
implements EmployeeTerminatorView {

private boolean terminateEnabled = true;

private String selectedEmployee;

private Vector noEmployees = new Vector();

private Vector threeEmployees = new Vector() ;

private Vector employees = null;

private EmployeeTerminatorModel m;
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public static void main(String[] args) {

TestRunner.main (new String[] {"TestEmployeeTerminatorModel"}) ;

public TestEmployeeTerminatorModel (String name) {

super (name) ;

public void setUp() throws Exception {
m = new EmployeeTerminatorModel () ;
threeEmployees.add ("Bob") ;
threeEmployees.add ("Bill") ;
threeEmployees.add ("Robert") ;

public void tearDown () throws Exception {

}

public void testNoEmployees () throws Exception
m.initialize (noEmployees, this);
assertEquals (0, employees.size());
assertEquals (false, terminateEnabled) ;

assertEquals (null, selectedEmployee) ;

public void testThreeEmployees () throws Exception
m.initialize (threeEmployees, this);
assertEquals (3, employees.size());
assertEquals (false, terminateEnabled) ;

assertEquals (null, selectedEmployee) ;

public void testSelection() throws Exception {
m.initialize (threeEmployees, this);
m.selectionChanged ("Bob") ;
assertEquals (true, terminateEnabled) ;
m.selectionChanged (null) ;

assertEquals (false, terminateEnabled) ;

public void testTerminate() throws Exception {
m.initialize (threeEmployees, this);
assertEquals (3, employees.size());

selectedEmployee = "Bob";
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m.selectionChanged ("Bob") ;
m.terminate () ;

assertEquals (2, employees.size());
assertEquals (null, selectedEmployee) ;
assertEquals (false, terminateEnabled) ;
assert (employees.contains ("Bill")) ;
assert (employees.contains ("Robert")) ;

assert (!employees.contains ("Bob")) ;

// EmployeeTerminatorView interface
public void enableTerminate (boolean enable)

terminateEnabled = enable;

public void setEmployeelList (Vector employees) {

this.employees = (Vector) employees.clone() ;

public void clearSelection()

selectedEmployee = null;

TestEmployeeTerminatorDialog 28t 1 J} 7~ SELF SHUNT #&:(, & 7 —1
TestTerminatorController, ‘E4i#i3k T M dialog /< i% 2| controller [¥I3H 5L, ik T &A1 H
FEAE IR LA T S IE R . XA O B TAF R A A 1 IX S RRAE 41
&, SRR T A RAEF A RO, B0 T ECE TR

Listing 6-6
TestEmployeeTerminatorDialog.java

import junit.framework.TestCase;

import junit.swingui.TestRunner;

import javax.swing.*;
import java.awt.*;
import java.util.HashMap;

import java.util.Vector;
public class TestEmployeeTerminatorDialog
extends TestCase

implements EmployeeTerminatorController

private EmployeeTerminatorDialog terminator;
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private JList list;

private JButton button;

private Container contentPane;
private String selectedvValue = null;
private int selectionCount = 0;

private int terminations = 0;

public static void main(String[] args) {

TestRunner.main (new String[] {"TestEmployeeTerminatorDialog"}) ;

public TestEmployeeTerminatorDialog(String name) {

super (name) ;

public void setUp() throws Exception {
terminator = new EmployeeTerminatorDialog() ;
terminator.initialize (this) ;

putComponentsIntoMemberVariables () ;

private void putComponentsIntoMemberVariables() {

contentPane = terminator.getContentPane () ;

HashMap map = new HashMap () ;

for (int i = 0; i < contentPane.getComponentCount (); i++) {
Component c¢ = contentPane.getComponent (i) ;
map.put (c.getName (), c);

}

list = (JList) map.get(
EmployeeTerminatorDialog.EMPLOYEE LIST_ NAME) ;

button = (JButton) map.get (

EmployeeTerminatorDialog. TERMINATE BUTTON NAME) ;

private void putThreeEmployeesIntoTerminator ()
Vector v = new Vector();
v.add ("Bob") ;
v.add("Bill") ;
v.add ("Boris") ;

terminator.setEmployeeList (v) ;

public void testCreate() throws Exception {

assertNotNull (contentPane) ;
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assertEquals (2, contentPane.getComponentCount ()) ;
assertNotNull (list) ;
assertNotNull (button) ;

assertEquals (false, button.isEnabled()) ;

public void testAddOneName () throws Exception {
Vector v = new Vector();
v.add ("Bob") ;
terminator.setEmployeeList (v) ;
ListModel m = list.getModel () ;
assertEquals (1, m.getSize());

assertEquals ("Bob", m.getElementAt (0)) ;

public void testAddManyNames () throws Exception {
putThreeEmployeesIntoTerminator () ;
ListModel m = list.getModel () ;
assertEquals (3, m.getSize());
assertEquals ("Bob", m.getElementAt (0)) ;
assertEquals ("Bill", m.getElementAt (1)) ;

assertEquals ("Boris", m.getElementAt (2));

public void testEnableTerminate() throws Exception {
terminator.enableTerminate (true) ;
assertEquals (true, button.isEnabled()) ;
terminator.enableTerminate (false) ;

assertEquals (false, button.isEnabled()) ;

public void testClearSelection() throws Exception {
putThreeEmployeesIntoTerminator () ;
list.setSelectedIndex (1) ;
assertNotNull (list.getSelectedvValue()) ;
terminator.clearSelection() ;

assertEquals (null, list.getSelectedvValue());

public void testSelectionChangedCallback() throws Exception {
putThreeEmployeesIntoTerminator () ;
list.setSelectedIndex (1) ;
assertEquals ("Bill", selectedValue) ;

assertEquals (1, selectionCount) ;

% 76 T 3L 247 TT




UML for Java Programmers /1 30 3L iR Matrix(http://www.matrix.org.cn)

list.setSelectedIndex(2) ;
assertEquals ("Boris", selectedValue) ;

assertEquals (2, selectionCount) ;

}

public void testTerminateButtonCallback() throws Exception {
button.doClick() ;

assertEquals (1, terminations) ;

}

// implement EmployeeTerminatorController
public void selectionChanged (String employee) {
selectedValue = employee;

selectionCount++;

}

public void terminate()

terminations++;

}

}

XA 7R T IX N VHEE T OCP Jsil), PRA AT LAk A4 ¢ dialog F11 model /i1
HRES | —ANIRIAEE, G0 dialog 1 model 41E'E . H & — R X AMBEHL 4 AR TE 1)
B TATREMS A — AN 24T 10 UIGH 7 S B AN SCARSE L UL B4R AN dialog
XA~ model KA B IXAN X B FATTHER ¥ model A1 dialog 1 Fl RMI F A JSUE A6 A [FIfRIAL
v bo FRATRENS LA SE M HABASTH K I B0 e — M B 348

B AL TR OCP JMHLE], 1ERAIHFESE Figure 6-6, HATHE FIXANFATIE
B FLIP-FLOP R, ISl 77— AN O 5 HAR G R. RIR, AR
FA LS AN JR T35, RO e AT 7 i i3 1. SR L, 380l OCP J5 Ui —
AN RTINS o

Mo, BAINAZERFR BB BRAESE OCP JENHHh %W ? T Hulifi OCP J5il,
I 3L ] B AR G S S BRI i e S e AR AT, ] T test-first GO 58D
JHER R ITTIRIN S o B NI BT e 'S, HA (e b 4 5 2 0% (AR LLLE I
I Rei .

T PEI % 18, Listing 6-7 UiH] 7485 T model 1 model 7t HI40HS, WoR TiX
ANKIIEHE, PO B 5 10 T LI, & ARV A 50 XA TR HE S 3X
Fe P S I ECE o IR HE A 4GRS, LART dialog B 7ol ik HUE fi] SR L g0 E 7 X0 1%
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MR ERA L & S D REIER, BT SEBr 7R

Listing 6-7
ShowEmployeeTerminator.java

import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;

import java.util.Vector;

public class ShowEmployeeTerminator {
static Vector employees = new Vector() ;

static EmployeeTerminatorDialog dialog;

public static void main(String[] args) {
initializeEmployeeVector () ;
initializeDialog() ;

runDialog() ;

private static void initializeEmployeeVector() {
employees.add ("Bob") ;
employees.add ("Bill") ;
employees.add ("Robert") ;

private static void initializeDialog() {
EmployeeTerminatorModel model = new
EmployeeTerminatorModel () ;
dialog = new EmployeeTerminatorDialog() ;
dialog.initialize (model) ;

model.initialize (employees, dialog) ;

private static void runDialog() {

dialog.getFrame () .addWindowListener (

new WindowAdapter () {

public void windowClosing (WindowEvent e) {
for (int i = 0; i < employees.size(); i++) {
String s = (String) employees.elementAt (i) ;
System.out.println(s) ;

}

System.exit (0) ;

}

}

)

dialog.getFrame () .setVisible (true) ;
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Liskov E#a[RN|(LSP)

FIEZYsubtypes) LI E Y ENIHEHEZ base types) AT E{UH) .

VR 8G AE BRI T ) P B L 2447 instanceof ik s A CRS I 2 BRI IX P ik 2
AR, R, HSrmE AR R T LSP RN R, FeefItidR 7 OCP
Js ).

XA LSP iU FRHE K (base classs)fH o TAERIEAIIRA S, W M JCAUseRs i
IALEE . RS, SN Y TEHUE ] instanceof 51 T4 (Downcast) 4. Szbr b, &
ATRRATCAUENE A RIR AR, HERTAUHE A & B A7

2% 18— N WoRAE Figure 6-8 I3 /K IHE N FHFRF, iX 4~ Employee J&2% (1), JFHA
—/N4 0 calcPay % 7. AEH B, SalariedEmployee ¥ S2H e I [0 53 5K,
[N B AR B B - HourlyEmployee S e 35 [T 4 A ) g 1 - 988 5 1Ry 42 /N i
¥ 2%

.\ y—
Employes
+ calcPay {A}
Salaried Hourly 0.
Employee Employee = 1L

Figure 6-§
Simple Payroll Example

R IRAT P ERE I —AN VolunteerEmployee JSHINHER 25 K A A A We 2 Fedi 14 dn o]
S calcPay J77AWE ? W) B IR 4G bhase fai i, AT SEILIR M) 0 {19 calcPay Jy kRIS,
WRPR,

public clase VeluntesrEmployee extends Employee |
public double calcPay () {
return 0;

}
{HIR XA 15?2 78 VolunteerEmployee i calcPay J5 ik AT & X5 ? Hs
calcPay R [\ O (R /RIXAN 52 b BRI FH 1 AT 92 v B . ZEFRATTFT ELAIIE 27 — A
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RO R O (SR AR RS DL RIS, FAT Tl BEAR AT A 2 BN T F
Rk, WVFEBE R INE RO — AN, R IR BOF AT Z o

public class VolunteerEmployee extends Employee |
public double calcPayi]
throw new UnpayableEmployeeExcepticon(];

}

E—F, RXEBE—FEE RIS, S VolunteerEmployee [¥) calcPay J
PR ARER . BIXFHARERIE LR, AR .

AERE, B calcPay J7 k¥ 2l — UnpayableEmloyeeException 5%,
DRI LA e I 20 3R, AT F W] . BRI, 7E—MIRAER EAR A m 1
FERIIH

B ATHIE, R s A ELE 2 AER T .

for (int i = 0; i <« employees.size(); i++) {
Employee e = (Employee) employees.elementht (i);
totalPay += e.calcPay/();

N TAEERE, TR IXA TR try/catch 15 AIER A

for (int i =

Employee =
try |

totalPay += e.calcPay();

0; 1 <« employees.size(); i++) {
= (Employee) employees.elementdt (i) ;

catch (UnpavableEmploveeException el) |

return totalPay;

KRNV, TR, Wik NSO JATHRARSS T Frs A -

for (int 1 = 0; 1 =« employees.size(); i++) |
Employes & = (Employee) employees.elementht (i);
if (! (e instancecf VolunteerEmployee) )

totalPay += e.calecPay(];

EJE, XA AN AT e U, DA BAE AR L4 BUE £ Employee IXANEZE 1)
BAF L0 T e MRS 5] .

P IX 28 a8t i VR G 2 RO Al e 7 LSP J5 ). VolunteerEmployee A &
Employee ] & (1), I HIXANABE 58 AL if #5409 5 PR instanceof ) IR 45 51,
#E A T OCP J5 .

BRI DN IRAESE A e BN G i 1 AREAE I, AR IE AR IEAE S T LSP J5t
W, A RARAE T AR IR AR JE, e B A B A S, IR IEAEE i LSP

JR o FEIXFRE O, RO ABAEIRAE R XA RSB BN, JEHIX & MR JERE
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SEH A NERI 5 H A instanceof MR LSP 5 i) 1 .

MAAt 2 /21X A4 VolunteerEmployee il @ [ fif 7770 ? Volunteers G ) A2 i
i, EEA B calcPay Ak aB A= X, HIb e IAN 2 M Employee JRA4 H K,
EATIN Y AT A H] calcPay %K.

kEFEXREEENDIP)

A. BEBREILTHBIERRE ENE5EHTHER.

B. WREATHMBTHT, HUESKBTHSR

AP R AL . ANERBREE DB RAR, WERIREHR K, N DMhR
AN o WERARERFA —DRIGIUH, N— DRSS . WORAR ] — e,
AN B 1) e A I IE

B UL, XTSI 1 S A K B AT TR A H R AR R AA SRR 53 S . I
Ub, AT T A MR S (i 5 e f ) AN A SEDL o AR IXA SR U gD — S AL
ARG o

KA EIRE BATHARAEH Vector B¢ String 28 TWe? He3a, efi & RAkmAk. i
AR ENEER TER T DIP J5UWE? AR AR — DA R A A 1 BAR S
M=% 4. Vector 1 String AL~ M HERN AL RS (BAEAZ), Hik, Al
REB RO HBAE T E AT

AT EGE S A DR AN BARSE, EA DR FRIRLEIEAE T R (R BAR S AL
Sy B AR VRN (RS o FRATTEE A AR LS 1 I T A e 1

M4 UML (RS2 R IXA S NGRR3R S A & (1. WA UML B RRE—
ANk BIARE AR R MR s MR R WEIRAR IR s RAARSR
FER G, XHE T DIP JRUK, XA R GRS AL SR

EAORSBEMN (sSP)

BSIDLZ EALE EA TIR AT H 7 7% -

TR GG B — MK (fat class), —MIERE—DMEHERMERTERZE, mER
MRS IFATTE UL S, ERA R EAEAN R .

FEBEE AESE A ) R ER T e AT A N RSN, e TR Al D A e AT i, 31X
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Rg—AKGEY T ATk, W HME AR = A AR, XA
FH P IR T A T AR, R S 2 8 T
BT, % F1E Figure 6-0 RN R, XA ERT 4

AR

StudentEnrollment [P AN% . R 21X/ EnrollmentReportGenerator AN
preparelnvoice 5% postPayment iIXF¥ 1) 75v%. FAi 11 7] LLHERT AccountsReceivable FAvij

H getName F1 getDate 7772,

Enroliment uparameters Student aparameters
Report = Enrollment Rﬁi?::tt:?e
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+ postPayment
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Course

Figure 6-9
Unsegregated Enrollment System

IAE, ARWRE R — ST SRARA, S EERIRAT O postPayment J5 kR I — AN B S 4.
X StudentEnrollment 75 B (1) 4K 58 3 1 EnrollmentReportGenerator 28 5 2 1 Al
T E . XA AN, K4 EnrolimentReportGenerator iR A5 postPayment

Jiio

aparameters

wparameters

— winterfaces — — winterfaces —
Enroliment Enrollment
Reporter Accounting
+ getMame + preparelnvoice
+ getDate + postPayment

Enrollment
Report
Generator
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Enrollment

+ getMame

+ getDate

+ preparelnvoice
+ poatPayment

Accounts
Receivable

b

Course

Figure 6-10

Segregated Enroliment System
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T TR — AT AR, AT RE W Bl LE XAl ANSE RO . AAHHERE ot HY
s

I
i

A=A A T A e BB L Figure 6-10 Sk T ] W A X AR

fF—> StudentEnrollment Xf G e @ T — ML, et T ETE G
Jiihe MR AN Kk 07 AORGRA 7, S TS TS IEAE A T oo
S TT R

1IN

LA B S U«

1. SRP—— IR S — AR A B A

2. OCP—— [V MREfs A — N RAIAEE, AR KA L

3. LSP—— it iR A JEAREBORL, —NEESRIKH P S AN T S AN TE X A

R4

4. DIP— — I T4 A G IR A A 5 A i) AR

5. ISP——&4 MR, XA AU A 75 505

A FRATTIN 24 W X S S IWE ? 8 2l AN (K4 st AR DT K R GE I I
Z2) TG FIT A PR s UL 2 AN T A8 ) o R A BRARA PR I 1)K P 25 BEARAE T AT AN [ RO R85 v 2
OCP Jg U, sl FrA AR A AL R Sk B HT SRP, R4S 224 N HT ISP Js 25 5 KB KD /1y
e, AN DIP Js i g —HEBCA M E R4 .

I3 FH 33 6 Jerd D) ) e 27 3802 5 T B v 2K (proactively) A6 ) J B M 58 (reactively) 1 7
o REE IR GG RIAEARS FAT — A G 1) AU AE RO IR, SIS RSSO IR B — A
) R ABASE IR S 2 T (I, ARV 476 B 77 Re 6 s T 48 J U 2 A8 e 1)

IR, WARARAE A B vk 2 B X 2 s ), AR is H A Bt et
FEARPFRGE L (K R (K08 R AL ) o SRR o5 A T S, R IR AN
R PLIX M i (the sore spots).

LA T I R B 07 N SV I I IN  WRAE IR G S AR IR AL i e AT

A, e EREARICI, el TR Y, X2 N BRI AL

B 3CHk

[Feathers2001]: The 'Self'-Shunt Unit Testing Pattern, Michael Feathers, May, 2001,
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http://www.objectmentor.com/resources/articles/SelfShunPtrn.pdf
[Martin2002]: The Principles, Patterns, and Practices of Agile Software
Development,

Robert C. Martin, Prentice Hall, 2002
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— — & Melthaw Zhang S Z ) TTHR !
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ARG A . AL e — B S, T B A, A — AN B AR
BB ISR . WA IXERMNE 7447 dXo

ERFE

BT “dX SEER” Ui E TR RIS AR “ pra it 7. X ILERPTRI “ P 3
&7 QG TR Ay Bk SEEL. DRI SCRYAEAS o M0 BT IR R S 2 PN R I AE
PSSR 26 K B PTAT G o BRI LAV R 0T R, A2 8. AEL AR TR
R BE, BRI E BT B vl A A A AR, B e 0 3

MIRIRE

AT — K dX IEAR NIRRT RIETT o IS ME— KA 5 S AR A by S5 AR bR 1Y
AR WL ME— AT BEAN I A S 301 T DASE asAR. BB IR R T e A LR, A
ol B — A2, ISR IR Ut EEE D T .

FEEATH LA TTHRMATTRERIN, Wate “&)7 7. Lhs EAERZHIH T, Bz
SESAEAERI R o A eI H B, < XA ORI T s,

SR FATANEL AR TR Sk — B THE RGBT A 1. WITFIREIILR, KE AT EHE
ARG B aIElE, DL REAEAE . REWMA IR R Z WA, R IEA N5
MIFFAREHEIRTT R, FUR EHRE 2E R G BAARRE L -

Erie RGLRET, BATRGIH use-case (FIBD. #RJEH4A—A use-case 4 Fid
ERGIER Lo X8R Bt Z AT “user story”. iX4E story (FEH#) T use-case
14 7 LASPIFA LT use case AT . W LIER S~ LA EEE R, HREXIFA
AR BLRXA— 1S, HSEIRAE AL LA R G R R B LA

KRR R EAS L, HERMCEINLIME, ER208kMm T8 N MR
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GEHIAZ G FA T A2 T BRI AR SR A7 AT 4 7 i 7 SR A T BERFALE
T REHFAETT A&

PUEFRA VAR R R LS R story VA o X R IPAG 208 g — M ey x4
AR BATTEA T EL T (1 AL ZAT 4 o XEFREAS story 2 8] (¥ FEB R PP Ak 4 2 FA TR E R0y
e Wttil, —A 8 AN A story g —A~ 4 /> s story PS5

B VAL 77 U K A i PP £ 52 AE - —A story I3EAE o SR O 1-—A> story
FIPPAL S5 A2 6 A8, IR TSR IELFA — AN story, ARAT LAZYETIY story 1Al 54, 6
AN B 7 AN KL X S TR B FL Y story (K93S R BE T Sk B BAT LY story
PP AT EASE 5016, AR AT AH] “ 5856 dmfe” MIREE bR, “ o836 ” MREmT LA
IXFERRAR, MR BERS BIR, 8 R Rk TR T4, £ PR s
FER, TARRIMBARABA IR IR, WA AT HSES N, WAL, M2t
PR T, UREIRERIERAR G E I it 23 FODL IS, 25 R SCR 4, i HLIEARA TR O, AEIX
FERITFOL R LA — RIEATIR N AT TR “585 L7, EIRXFEMTFOL MR — K AgfZ >
FGEE 2 BUNREERHECXFE TAE, RT3k BI¥ story HEZ D RABETER? 5 FXMTE
AEHCIXMAR LN T H 75008, B5E, BUSORIRIEI, XA H PIRAA S I KK
story T BT E]. k2, KFER story U EA . W F A B K SE 84> story,
AN 3 5 4 R, BEBARIK TR iS5 3IM story KEHE &G AC
M) 7, MRKI story JWATREPPAG AR 1o FTEAIRATEEL T & )F o ¥ 2> story, T
I B HCAAER 5 BRI PPAG A 1

73

3t

15 E—RWIRR R, BRATTAE A 2 = ORI e TR AR PR bR R b 52 B0 P = A L A8 R 11
story. RJEMAE T o BATZFHE H ARG, it 2l — N ERATI Il . 28417,
R SE R 7 A R story #5255 NRM LA A2 ks BATrT LAFE 5 KA
PRI RPN I 5E R 7 A A VR ORI O B 1 58 XA (1 ARG 28 3 A5 I 1) k]
DA RE— R AR 15 RIER 7 A Ao Br— T & AR —REHEEAD H. X
TR BRI IE L T
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e

UE story, PPAL, EFEIRATHA T, ATRUFHRTHRIEEA T o vl S St F &
AT T AR JEE AT DA AR TSR B H A B3 O A A1 story
it

FADFHERIFATIE — I B o TR — R A FRIAEAE 2 7S UGB il e =4
Ho BBATHIHBAT 5 DN W BRRIGEALL 50 AR AL, N UGBTI A
SEHCT 300 AR TARR. LLHTT 0.5 AIEEERAE, NUGEAUS AT 1Z T A5 150 4>
story s PRI AT DA BHDP A 2 150 s3I story. 2 Pk H B i B R A I 4%
f) story. IXFEH)—1t story wiie TATK KA R T .
AR

IEARTFUA I — RIBE A — MBI —UOEREE T 50 AR LAER. 44
W R, —GEAIRATRT A58 25 A story o BRIE 3 P b 20 A FRATT IR AT TR HE
PRI RV 25 A story A4 EATTE K. KR HIAIIEACTHRI,

ATFFEE F HRIE 1 story 4H5F iS5 . AFS5IR story LR 2 MRZ 7. E2LL 4
—10 A/ SRR e —AME ST R SN TT RN B RENS 1 T R ] S A FRC . AT RE
AR TIHE, AT REAE R — B PR A A B, SR ORI . % 3R
MHCIX LA S50 A5y, 5 URBRATT T KA o [R5 3 0 Bh BA TP AT: 25 IR DL S U T
Fo A I i LR . DB BRAT TN LRI CEL G P g 1 o TR RE YR, LR BRATT
ISR LR AR S R E AN H .

W H A story FRANE BT 55 75 B2 = /NIRRT TR] o 263X ST BRATT AT AFEAT 4530 7E FIAR
s E SRR b 3N RV IT R R A B A TTIESS B T

P MR T AR e AN TT AN DB EELEAD ) S o L 1A — AP IS
SRt AT RN AEEAUIA AL 2 /> “ NN 7 TEAES5 b o FFRN RTEHEAMESS BT 11
RO, BEAERNIZAMESSBEAT PG T, JF HoRE AN B AR AR T 93 251X PP R 807 TF
RN GUFEREAWTIAEAESS 275108, HB A s e h k.

BAVFASEIF RN R BAESS, MR EAA 1 34 7 57 A BA TR I LI 7
o PR SRR RENS R R IAE ST RS R o [, AT bR Phik TAES T &

% 87 W 3L 247 T



UML for Java Programmers /1 30 3L iR Matrix(http://www.matrix.org.cn)

N B PR 55 BEAT PP A -

UERBEFEIA, 257455, NS MES A BCH & T, B S TS e
T o ALREAEOUARAD Mo SBH, Rl —UOSC, BJrie 2R MRZALS, i HAEAFE
Fe ST MAEE T o WEARIXARE DL L T, TP AN SOl 24— A 1T DL X S8 A1 55
(107578 o R VFAT 28 NPRLEAE 55 I IR I F BT IR 7 o B VFIXEEF R R AOAE 55 I B2 e L8N
RN AN R, RIATTE LS.

WRSEA RYAESS B IR, MRS RS T, RN RAAREA S 25 4 story
Fho B PVIRASAG AT ARG X LER R S5, BRI ARSI % .

U SR R LU IR, KM A7 R IRt AT A 58 X &l T

| 10

SR VX A TRA T B AL R 20 4 story fi. MILAETFER 04T, it, SZELiX L story.
HAEE2ME BT — 50 #0k. DUERR R —r 5 b, g AR b i A —m
FEFRATNAZ LR 5E T 10 A story g T o A5 FRATTSE T story IOTEAl 27 4 B ik Rt 3]
TS8R story siB. IXAEAT LR 1IEIRATHEREAS story #ALHL—altsg g 7. JATEA
SERCEEL story. WIRBATE 10 A story SUEEREA 5E M, UL FRAT T2 B BA T 1)
At BBIRATR M T 8/ story st MARMTALEL TR BAKIEAR LT
WL 16 A story BEATESRAKATRE T . RIFiER & S BUON-— M4 story, H | story
A 16 AN IE.

AL, A ST 58 R 4, 3T A & 7 VR I oM story B ARk
AN, AR EIRATITE R T 15 A story 8, I A GEARIRAT AT AT RERERS S0t 58 A 30 A
story %, PrRl@REALE FNE L story. .

RE R I%

TG TERITA M story, JHH N RS MZIEARYAER . AR5 w2 TR v S ERA 11
ML IR FATTER T 28 A story ki, IBAFATTI LR E — B 23 4> story sl 1E
FEROREIAE —, BIAVECE — A AT RIS, %7 BRiz i story B s 8502 i ok 2
A 23,

AT IE AFE LAAEVPAN ) o LI B AF OGEARTE U story mi88, SRIEHEIXA R
BAER N UGERM HAR . FRER, AT R AT 58 U story sUEUEN T —IRORATI
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HbRo DRITEOLT, FATH IR A, I — DOE A ZE KA 55 I E R I/
IR E ARG IEIRAN B N UG -

AR EAAEEZHER

“HE R RE T PRI H N AL VYA B B fERIGR I BB AT DR R R G R AT
AR ZE B o £E AL BB AT o 2 AR GE M A A A3 — A PR T 5 (R SEBL TR o AERA B B
FAVHABAT RGN LI e ER AT BERA T2 R G, M i

N SV U Y 7 ) &1 kg 1= 815 R ' A he e A 45 U P T B SRS ST
PRI . AREFF KA BER B, IXLEp BeZ TR A A D o BEANBY BUAR fa] #10 ik
R, HEARGE K B ZEAZ . SR BCARRAE AT story (IIR0), PRAL, DARHkik—28Hh
RS

—RERPFEETIHA?

FEPIAS LI A IEARHL T A5 1 T AT A 2 1B B P A AL SR 55 - B2 0 #r
R Bl R T7 58, SO T5 58 o SR AE 2 T IS AU R AT 2% e JRATT 75 ZEAL P story .
2T ARLEAE LS IRk AR L EEAL B story ATHA KL e FATHIGH a7 s,

A NSRBI 2 BRS8N, =R 5 i, R KEER N T,
SR ERIGFA, SXFEA AT DO R (R 280, ST 2 i Bevt, Al iR TR A
AR L, AR T BT TR A A AE AL P f LR i o T R MEANEL I A B Y A, BRE T RE IR
IEAH IR T BT A BVRF AL o ARAT &N Bl ZEAC BRI DO RERFIE, #RAT AT BAT T IEAE AL B
M2, DRI AT RE SO S T B AR 2y, AR BRAT TSR 1

FESCIL story I, BT DAL OIIR 2 BUAT ISR Ze . X85k nl AT B AT H
MRS, PARIAT R, QIR RTEIRS, 5 TRt FBhIRANIA% A,
BRI R AT

LM%

5, AT dX I, TFAREER AT . AN TFRN T E— SR TE, —
AL PEABAT A DTS . IARERY SR SE At T 5 AR, ARATHIIR I T2 D . o iRt
PTTHATREA, 51— FKAKERHE A 2 AT 4 o BERLI SEAEAATT 2 MR O D 4. FREL
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H B FAK TR T 53— D AR T ARSI .
AT R TR . AR5 I NOREEANAR, BT ISR SR A T AR, IR OR
BT AP IR AE A CSTRESS L, RN 30— AR B AR 2
PRABVFS DN IZ TR 73 5 S ik AP RBOR B AR, SRS ot N JATE T 2RI R A
B E RS Lo SRIM, IXFR BT (0 A2 7 R IR B B AT e o SRR Z06 I Aot — R AR
HAT I B AT T 5

DEL Sl

FERFR AX EARTFURIIIAR, — H% 7 PR 28 story 2 J5, 27 KA QA ¥ TAE
N A4 user story 785L %] use-case, JhZ 4’5 ATHAAT KIS MO 261 . ik AAHEAT
B 2P IR, X RGN FRT 51 X2 FE I H RSOk o 7R eI
ZB AT AN A LR SO e — HIF RN SR LI, Al A Tt &N IE AR AT story
AE S5 R 58 LS AT 4 o AEREATFRRL R A TR S A IS AT IR S 481, LADRAIE 1E A ) i
R — ORI RIS AR S RSk R, DA T IS Ol o 77, A 1 R AT A
LR R T

BTl

FERA dX I H L, BT s Focilul, KR RIcilil. T USRS, It
JeAT o M HIEA AR A RA AT — A TR B T 5 A3 4 5 B > A . 7=
(RS NEANEIINE S SUBVESSA I LS w17

RAEAB MBS BATE TR 5—10 17— BURIol i, K5 %
B BACH, T G AN, RO AR (07 S ARSI BAT T AR B W 0 1 kX BE
RS T LR Eh g 1%, 356 R R BAINZTT 4% 9 5 b AU, Tl WA BT 6 17. Ra
IBATINA, A S AR BAT 58 1 T ARG T o DGR 1G DL, BATT 2
T SEFRAT 1 AR, L 2 R I . — BN I S5 AT A R AR I g
JAR= SR EPIR R EEES AW

RIS EIE R AR 1—10 3PPz 1a), I a] iR 3 SR TR HARAE T (1 2 R
BIREL  XFE I PR o BER IR IR AL SIS AT BT A B R RIS R 1T 20 55 )0 304 S o
EEAUE, CRBER BT AREE, U BT EATIAE SO rT LS AT . XAEA T2 T
teJi B AEARH 2 (120 U B D AR St ok . K20 B I A AR T T

il
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BEAE I ] A, TR AT E RIS, AT RIL A4S, — A EaA,
—AMA BT, AW E e, O TR, BAHEIX LTl
FElde BT AWTEEATI,  XBA T A PR At IR H 1 A 15

DR A P SR ) — A B e A RAR ARG e L] — MR E ) APL BgZRE, R
AT AZ A A o A RARAR SIS A G MR IO 5, MAACHS AR A4 1O FE
(15 o PR AT LA — B IR WAL R Ge A A 55 (K] 5 1 o i FLARR SCROZ IR, HERF Y
RIS EIT, AR AT o

EX )

IBATE Sy B P ST B B I A, KRR RE DSt T —Fh R SR A LR
TR LU B AT AR RSt e 0 B T R G0 R IA A e R A, W LURT- R Ky
MR AR AT AT & 7 HE MY

A BEIRAT AT LA N AR A S o R I AR R DA A A AL
HRAE, AT BSoE 7o R —ADRRMEINERZ T, Wr Tk WRAB 4K
BUTA AN A (07598 AR A 203G & RO BL I 25 o B R R A S I A g6 el A 5
FATH AT DU KRR R EAE S 3 ATTA D NAZAE AT AT B 5

FEAEARRE P IIAT 0 (R D0 T S0 N M2 A 78 dX SR A o AT L A
R FFEAR——HH o RN A IR RE A AR A, 45 TR AT HM o [PIBUS T AR JF
B o XA ESE AT DA MAED U, LRk, RERE R e 8 I R Y it AR
G, IREFFRGISEEEE . XA L. BRI B ZHE K.

F X I AR

IIE A dX IREE T IG A IR, Seir s thm] Dl S8R AR AL R, X
P RS xR o P i AR HRLE— A s 1a] FLREA T, RIMER 2 A Sk BATTH H ARml 2
HAER— MBI —FER AR, R Z A AR A RUNIA I, XA, 7T LAER
WK HARSR 0], A3 2 SRk i AT, B B EE, HARA.

PR

76 dX AR P B R GE TG, Wl AN G B HAb N £ 4 check out i 3
AL, AT N AT LA IR check out. BRI, #E#ATAT LA check in. T 2H —4> check
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in LB DT

PR I TR S 2 T BT R AR PG, AR T . ARBUE check out (IR [,
IR ] REZAMS T o BT N IXANE, ANE IR T H 2 9 K SRS g .
SEAT RS 1) s g A A Ao 25 i DR PR check ine XU 2455

SR, dX SEEAR AL 18X check in AR . AL AEAT check in #5 AE i 25l
DU AT B AN o R BRI 20T H T E SR BB A R e, QI IR
WAL, WA T, Rt Ll checkin T .

FE—AME dX AT H BT, XA DUAERE X A6 AT AN 53 22 TRV I Z A 8
PR AE] T4 SEE . MORANZ UL H AR BN S T, Ak — AR P K 2 i

1IN

WF, HER TR UML 7. BRIR, JAASENE. R, FRiE JAVA #li—T7 KRR
Weo F2H87ERAIXEE T HER dX SEEAF AR HR . UML ATk, T —Fh BRI
FRic e JAVA A — A7k, AN —Fhgn R 5 o AT H B ERA 1A S A A e
EAEASE AT EEAE 77, T — A TH . A ANER T, IBASCRIE? A A
ATFEI UML SR 2 — SRR 52 P SCRYNS 2 MR T T AR X AR I R 1 —3 45
T SCRAT SCRS— R o 78 dX B — AN, R 506 IR Martin SORY 3 — 22
e R0 E I PRELIE 75 B A TSSO o Xt R A 3T TR U i UML [ #R T2
SR T o ANTHELTTHIZEERIRITA K, FFE, BATEAE sequence B L AlRITH
[¥] use-case. H A ILIE SR AL XS T H MNHEA (T, A3 Wl Lk eod ] — i 8 2.

SE—AMER] dX 50 H B, R SE B A UML. 78 EATSHS AN F R B
B, A S e A R B BIAAT T L8 UML ], LA AL
XA, PRI dX AR T BT, R A RIS K o AT o T XA
BRI A 25 X A% UML K]

Dhb 3 1 oX S FU SR 1 XP(RR R G Pt S ke o A SRR SR UEAT 4 (10 38, s R IR
EXP Bl R dX T, IAR

B 3CHk

[Kruchten1998]: The Rational Unified Process, Philippe Kruchten, Addison Wesley,
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Reading, MA, 1998.

[Fowler1999]: Refactoring, Martin Fowler, Addison Wesley, Reading, MA, 1999
[Martin1999]: RUP vs. XP, Robert C. Martin, 1999,
http://www.objectmentor.com/resources/articles/RUPvsXP.pdf

[Beck1999]: Extreme Programming Explained, Kent Beck, Addison Wesley,
Reading,

MA, 1999

[Jeffries2000]: Extreme Programming Installed, Ron Jeffries, et. al, Addison Wesley,
Upper Saddle River, NJ, 2000

6. [Beck1999], [Jeffries2000]
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EJ\E 4 (Packages)

— — & Orient Sun XTEHIFEAE TTRA !

X Java FEF BSR GE R A, 55— MOE YA, Bl Java [ package G
FRON; R HERAE, H jar TR

Java £ Java Packages

Java packages &4 #Z3[E(namespaces), ‘EATRVIREFE B QNI XL, LUE
FEH RIS, eI 4 A AL AL b R 44 B ROR A2 b 5%

Java 4t 1 R G0 AR 2R 0 3k class SCEF H Sk 45k LR AR (A 45 R AR )
XHE AB.C 2K class UK Al BELL A/BIC.class AR 7 {EfE L 1. K Java g% o
M.class CAFTAE java SO ZEAR RIS B, DALk G s RIS AT I ZR 48 4000 b R
FEr A48 24 classpath J& 42 EE .

H T IX G ) SR AAAE, BT DLEER RGN A4 TR AL UML S48 T AR 0 7
5 TR B A B R ]

1 (Packages)

75 UML T JURA [ 77 AR —/M, Figure 8-1 WoR T —Flug fa s e .
BIBRIU AU — NETEME, FESLTTAA —MR%E, B SR — A3, SE M o
FEHTTEARE 18] o

[ ]

% com.objectmentor.website.
consultantScheduler

Figure 8-1
Simple UML Package

W AR XA AT DK 44 TS H T HE AR L, J6 R A FEAE T8 H A v s SCR T
H5, Figure 8-2 B/ TIXFHALIIE
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com.cbjectmentor.website.
consultantScheduler

+ LoginServiet

+ MainhM=nuSendst

+ MonthlyCalendarServiet
+ WeseklyCalendarSendet

Figure §-2
UML package showing contents.

o, PRATUUHAEE XA (contains) W stk &4k, i Figure 8-3 flis.

1 [ ] ] ]
Ty : by : b consultant
com (= objectmentor = Website = Scheduler

Figure §-3
{&k# (Dependencies)

TEHE— AL (R ARHE O oy — N P ARG . 7E Java i, M 3AT] import — AN 2R EL
FH— RN LR ZIX PG O, W R BATAE 2R 1 58 B e 44 o] DL T g 2 Mg . 76
UML FIRATH I & (dependency) F X Mk#ilt:, i Figure 8-4 it/

package consultant8cheduler;
import calendarUtilities.*;
Itant lend :
;i:i:,u?; e c,_?tﬁirt'i;; public class ConsultantCalendar
implements Calendar
{...}
Figure 5-4

Package Dependency
WO KOO R A O A T import 1E ) &5 R, o RO AR
consultantScheduler.ConsultantCalendar #1525 2 T 2% calendarUtilities.Calendar 1fi ‘5
. 7£ Java Y, import JEAN G EIEHGGC R, U GRS A ISR B
ATFAER 2 B S AE R

ZitHlEHE jar X (Binary Components)

BARATF A S L T BAR T, (H T 2B AR ) 73 4Lt i REAS KT (o 34T
A E AR Z N R AR ERAT A Jar SRR, SXAEALPE A REAR J5 b i A
FERIHFITHEF
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HE7E UML 1 Figure 8-5 MTEXFRoR, LD Es &l kM. K RRTE
CalendarRenderer 4111+ —/~4 J Calendar [#j#M .

Calendar

I

Calendar
Renderer

Figure 8-5
A component - possibly a . jar file.

S FE, A ERBOC R . S, AR ERS e 2,
JIt LALAE 2 18] B RG22 TR AR OR AR T4

8% iTRIEN (Principles of Package Design)

L BN, BITAKEE B R R B F A LA KT B (K454 o X2t
JEFEAE SR, FE R BEANE SE ORI 7% (H2, e R AT,
A LA B BRAEHEAT AR Gk 3 N A T4

PR R BLIZ L S N AN 51 FAREAT DI RE T A o T L8 5 U 1 222 10 (oK 25 2 TR B 1R 28
JBAE S s IR AN R S DSRs T B AR (280 BT s e A IRl B 22 R (K SR AN
AACHIRANNLTT ;s IR 70 B R GUI e 2 SR AU Z SE B 1Y, LAOR KR 2 S5 R AT

X EE SN PEE I 181 2 % [PPP2002]y, {EMIRIER N4

% /ERZMEMN (The Release/Reuse Equivalency Principle ) (REP)

NI PN AR, AT o B AU SRS . IR S T K — 2R N
B, RO LA BRI IT AN 53 B A MR ER

XA B TR SRR bR o QM T

WA 6, HIF RS DA AR R e o AR TF R A A BEAT A5 et
I ANE XML AR o TR B N 8 A0 AR A AT — B TR g, 31X
AL H XM N L8 0 SR R S8 o IX AR A 5 S 2 i AR AR, AROAE Y
THANE o KRR, B R S FOT A AR A T A N ARAR 5 i

DRLE, R RE NS TP P g /N PR 2R G 2% B A N BT 55 00 2 A R BRI o A A 1
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FHRRE 5l 2 R AT IR BE
AHFEEM (The Common Closure Principle) (CCP)

SR (SRP) & R AT A — DI Bz g A AT — s Al. CCP
R XA NP FE 200 b o BAiIA AR — AN P K BT AT FEVA%AE T BB G DL T 2 HE A A
AT FA A BRSO FR F [7— N

REBRGRZ WA, AN A X Eet 2 (8] HAR R 287 AR
ORI FR . CCP U H AR Z L U KB ek 2870 4, AL LA D A [7) Jst DR 2242 2
MISRBIAE e R, BTN Pl i

NHEEBHAENM (The Common Reuse Principle) (CRP)

ISP I U 5 YR EAT A SRR 2 QAR (8 . CRP JSUNERE X UM Y (. —
IR Z % AL 200 B A T 208 B 5057, XA AR SR s e (1 By (7
PEARCK bty o DRI, W2 RT ety e — N5 AR B S e AR & R 20 A7)
IFo =M ERZ DA Z A B HSE, HASEASE B SOk i 21 A BT
FEFZRI 2 o S XA B ST e 0% KB BB g AT R AT o

JEEIRK BRI (The Acyclic Dependencies Principle) (ADP)

BL AR P AGCRE 5 0 AN TT A7 T AR R o A AE AR ARIBURS S AJCAN T RE A T HE
ReH WML e, WY A% AE L o

WAL AL, WA AT B, @B XAKH T C, At A Mg T
Co XEMRA MM P AL ADNEIAN, FEIXMEIA LB REAS R B AR HOBOIRZS o
L A28 AT MRS RS AR AE DR RF A 2 T (KT, 45 RO T RN SR AN ] BEAE X IX L8 o ik
AT TARRASE W SAR K TF AN B

PR 1) IR AN EEAE MR P o B AR XA A T LA CREA T, thal AR B

JDepend (see www.clarkware.com)Z JEH) 1. 5.,
e EKEiEN (The Stable Dependencies Principle) (SDP)

XHAT LS REAT SRR 5y (0 53 b L8R A7 2 AN AT I DA LLREAT e .
R—MUAEZ MR ER, e B ST — N RS, LA R T 80X A
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AR M . 155 Figure 8-6.

1

e [

HardToChange [—----

i oo | Abad
/ dependency.
] ;

/ —

DesignedToBe
EasyToChange

Figure 8-6
A violation of the SDP.

R 72 A ) 2 U AL A AN T IR SE L AT B O SEANREE CE 5 ) . BB
MR X S AR AT e AT A BE A XL

FE[PPP2002] it if 1L L1 0%, TF A B AT DR X 28 5 R SRR N I AR
SENE, DABEPP UM OB RS T A wIRROE R T T AR

IEEM&KEN (The Stable Abstractions Principle) (SAP)

WEARBEE IO AE LR, A FANT 7 BB E R R ENT RS . OCP U 35 i
FATRT AR E SOE B 781 H . SAP JRUWELHY T PR IERE B 2 gdz i, Feoetd
PLZAEA G I o BRE A DA 5

— MU SRR R T e B S I SR B . S SR L R Lo B
HUBN G . $2 I SAP R —ANMUUERA 2 MR R E IR RASE 1, TN 2 il
EP

SDP J5U AT SAP J5UARSS &tk T EARAS 1) DIP J5i)U)o DIP 35 IR FATIZE 1 56 3 B
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1IN

BRI AT 2 R ? SN e A I . ADP g YR A TR AL 1F
(IR RS AT TR B, 5 B RO R IR TR ] HH 485 160 A B i AT A A )

ARG P X J s 8 36 RO ST Pt A A 247 PP o PR £ B 2 198 0 2 3 B0 P 1) 21
g (build problems). AR I T LA VR RIBLE Ao T ILAtf,  WIREE AV 12 B 56 Bl

AR, QI L (R B i 7R MARIE A e R TS5 R 1 dn SR AT 2 A A AR
IR EFPIRIGOC R, AT AR AT A i) R B 3 P A 2 5 0l T o BRI, A
THW AR O 2 B B AR B 2 S AR I ARVE 220 a] DUMI ] RS sk MOk R 1
IR BMREIE A .

2. see www.clarkware.com for just such a tool.
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BhE X%E (Object Diagrams)

— — & Orient Sun X EEAZ= I FTHR !
FLEmHi, B REAER—RRE R 2 FPIRER R R Z2IRA A, UML X% EG R4t
AT —AMR I (Snapshot), 7R T 45 € SEBIHIXN % 8 R A S A .

|kl\\\

AAHT, 8 S ik AT FIIE R, XA B REF v B 7E DR R St (GUI)
AR A B RS T B AL TS & OROT T R, s S5k i Figure
9-1, IXANKEIRENS [ AR W] T AT g2 (IR LR A ) Bn 454, AR TCVE S R IRAESE AR 52
RIAEAT I 2T AH AR R R RSB T .

2y
* *
Floor = Space = Portal
‘ 1
openginto
HumanPortal Window
Door WallCpening

Figure 9-1
Floorplan

BN BATRE I — AR w0 T A3, AN ANMRIT e
WAHER o BT A AN S, BT AN RANSTRINT, TIRTITER. X
ANz soion] LU B Figure 9-2 [R5 % EIREAT AL

Figure 9-2 {7k T HINAAAET RTINS 5, DLACEAIHRLERT GO » & o s
AT ¢ Space FRMPIANALSLS]; SoR TIXPA b3 2 W R BAATE ;o dh it [e]
Sl oM Space FIiAh— A SEHIERR; BN T T HAB L AUFAE IR R AR R o

MR IR RGAER N E N Z, 5 RGEAE TR R I P AR f Je A 4k
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I, WG ERARA I W RE SR TR FH R R BB TSNS bR 7
X EWAI TR RGREA R A E DT 22 1

_window
; 1EtEE . fpa;&
firstFloar - fioor  — _WallOpening outside © Sgace
1’7 e
unchRoom :
z Space
_window
¥
— - Door
openzinto
Figure 9-2

Lunch room and Kitchen
ity ZE R RN S S o A L LRI T AR RIXFE IR R, X
MG R IR PRSI B . 2 DT LR G S A, R A7 2EAIn, &
AT D AR, RIFARAH T EEA], WREMEEN 5, LR R
GEEA AT AR 1 !

F@h3FE (Active Objects)

WHEER R NG RAAEZ LRSS T % & N4 Listing 9-1 #1171
SocketService A, IXAFE 7SI — M B FIHESL LR 90 'S socket A 55 a3 FE /7 1 AN 75 24k

Y5 socket HIE ML A2 1]

Listing 9-1

SocketService java

import java.lo.IOExXceptilon;
import java.net . ServerSocket;

import java.net.Socket;
import java.util.LinkedList;

public class SocketService |
private ServerSocket serverfSocket = null;
private Thread serviceThread = null;
private booclean running = false;
private SocketServer itsgService = null;
private LinkedList threads = new LinkedList({);
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public class SocketService {
private ServerSocket serverSocket = null;
private Thread serviceThread = null;
private boolean running = false;
private SocketServer itsService = null:
private LinkedList threads = new LinkedList();

public SccketService |
int port, SocketServer service) throws Exception |
itgService = gervice;
gerverSocket = new ServerSocket (port);
serviceThread = new Thread(
new Runnable() {
public void runi{) {
gerviceThread () ;

o
) ;
gerviceThread. start () ;

}

public veoid clese () throws Excepticon |
running = false;
gserviceThread. interrupt (] ;
gerverSocket.cloge()
gserviceThread. join() ;
waltForServerThreads () ;

}

private void serviceThread() |
running = true;
while {running) {
try |
Socket 8 = gerverSocket.accept();
gtartServerThread (g)

catch (ICExcepticn e) |

}
}

private vold startServerThread(Sccket &) {
Thread gerverThread = new Threadinew ServerRunner(s)):
synchrenized (threads) |
threads.add (servaerThread) ;

gerverThread. start() ;

private woid

waltForServerThreads () throws InterruptedException {
while (threads.size() = 0) {
Thread t;
gynchronized (threads) {
t = (Thread] threads.getFirat(];
]
t.join();
1
}

private class ServerRunner implements Runnable {
private Socket itsSocket;

ServerRunner (Socket g) {
iteSocket = s;
1
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public void runi() {
try {
itgService.gerve(itasSocket) ;
gynchronized (threads) {
threads.remove (Thread. currentThread () ) ;

iteSocket.close () ;

catch (IOException e) |
1
1
1
I

LA EACS 8 Won e Figure 9-3 1, 45PN NGBk, WIS EXE LA AR 1)
L e DU BRI R, AHR HA— S SR IE R T

* SocketService winterfaces
Thread = =w  SocketSorver
threads + servelport, server)
5% + servef Sockst 5)
i
serviceThread I
ServerRunner
Jy Thread

winterfaces screatess
Runnable o

Figure 9-3
SocketService class diagram.

HE, F—F Figure 9-4 Xt %K, ' HREHEIFMERT 2G4 1H, ©XH
SocketService i serviceThread #%il, serviceThread E1T7E—/ANE 4 Pk, R
W serviceThread 1157 B HTAT 1) ServerRunner SX45i .

T R B R FE S ] FIRR 24, IX Be AR 2 SR HE RN BB Ol E B R BR (Active
Ojbect). TR GG LR RILRL MRS, EN A EBLRMINE, W start, stop.
setPriority 2. E BT 0 S HE Thread ZRMISLEl, R E AT LR FE fa i A FEAE A2
JR’ET Runnable #£11, B (4R SEHI#8 K747 2] Runnable [951H]. Runnable JJRAXN}
GAGIEARENN, K EAIARRIZRE, M 2 i Eql.

N AAEIX BN G LU BT S B AT R I e ? DR o LR (R 46 K AR 18 AT IR 3 5

B, IXaE—FER T RAEER, AR TIRAIEER
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Itl[aﬁd"' N .o - e
UinkedL ist : SocketService
".
ZENONYMouss
: Bunnable
wcreatess
wcreatess
: SenverRunner
. SocketServer
Figure 9-4
SocketService Object Diagram oy

INES

XGRS T AR N 2 R GUIRES AN 20— Pl RUR G A I 57k
R 2 R G AR B A HE LI AN BB SR E S G R R IN o EU WA 1 AN i i 22 1
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F+%E R&KE(State Diagrams)

— — & LiShiFeng XA ZE K TTRR !

UML $24E T 5 155, JRAR AT FRARSHL (FSMD o TEA T 0K F 21X L5455 b
HHMY . 755 SFRAFRIIHE FSM J2AEEH M TR, 7545 BB 7 Al (GUI).
R U e B T FA M R G rh A S B e rIRE I, BB 2 MIFR A A
P FSM ROMES, RIR 25 T 0 248 AR ALy . fEA T, RS IRM TRk i

B FSM.

E A FNIR

'ﬂf Prompting for Login ™ ¢ Sending Password ™y

forgotFassword -
entry / 2endPazsword

= entry / showlLoginScreen
yexit f hideLognScreen
e, _./)

login f validatellser
retry forgatPassword
L l

/ Login Failed \l

eniry / showlLoginFallureScresn
yexit ! hideLoginFailureScreen
e,

walid /— \

/’ Sending Password Failed \l
Validlser

entry ! showSendFailureScreen

exit ! hideSendFailur=Screen
s L oK —

- o
Sending Password Succeeded

failed

Validating
User

- logout

exit / hideSendSuccessSoresn
N -
_ Figure 10-1 .
Simple Login State Machine

Lentr-,- I showSendSuccesaSeresn

Figure 10-1 R T —AMuj ¥ A #4424 (State Transition Diagram (STD) ). XMl

A T i AT BRARS LA gk B ARG B IRES AR (el
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LR ORISR . B ANIRES A R EARIRAS B LIRS . ARSI
THAIHERS 2 B T THER S VRIRAT, MR AR IXASIRES I il R B E . 2437
JFah#EN “Prompting for Login” IXANMIRZS %, FRATJHA “showlLoginScreen” zhf
MIATBEH “Prompting for Login” IXAMRARIN %, FATTHMA “hideLoginScreen” XA
i

T Sk TR IR AS 2 18] 1) BEB(Transition) Cie 271 7 7 1 e 0 sl s 2 bk ),
5 SRR DA B A (R SRR A0 FR e A A BRI, A S8 Sk IR DL EEHAT I A
Bl . fRIRAE “Prompting for Login” R, JEHIRAG T “login” XN, A FRAT]
WA R “Validating User” k7S, HH “validateUser” iXANghfE.

7E K Figure 10-1 (2 BT — NSO R, 874865444 (initial pseudo
state). A7 HURAHLIIEdr ], 2 WX WIEIRSEAT A TT AR 1. BRI, FRATTIZAM] 1
=M “Prompting for Login” XAMIR S TFUEBEA T H e 11) o

il T —A A (superstate), FLfi{LHE T “ Sending Password Failed” #1“ Sending
Password Succeeded ”iX IR, RIA X PR AR A AT IS “ OK” A1 4 4 31“ Prompting
for Login” AR, PRI FRAN AR ) o AN A PR 7 Sk i [R)— AR, Bt LAFRAE ] 17 S A B —
AMEARS VAT L o

TARLIX AT FROARASHLE 7%, Al R IXA D REARTEMT ] T, EoRX AR 7 B2/ D)
Aeo WRRATLIE PRI A s, Bl “showLoginScreen”. “validateUser 7. Al
“dsendPassword” F{4% i KR Z AR LUK, {5 1X > Login IR aT AT AR

EREH

FEIRAS BN 7 4% T — X SEARIBIAE Coe . SR 1375128 event / action)
Kl Figure 10-2 H11¥) entry 1 exit FHFZFRAERT, Hat st 1 Kl Figure 10-2 H Wos i), il
PRESRARAB T LI A OIS 2 FSM AR T-IXASRAS IR Ik, AR R 4 P it 2 e
Ko 5 BEIRIINAH N B St H
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f State k!

entry f entryfction

exit / exitAction
myEventl f myAction
myEvent2 ! mybction2
S

Figure 10-2
States in UML
TEAEHUMLZ T, W Figure 10-35 7~ 2l i 1l A H — A8 1) H R R IR
ML AR, H2E, fEUMLT, GARME . AR — B HARER 4 (Transition), #B
Yo exitahE. FIFERT, AT — ARSI (Transition) #0425 1 Hentryzh 1 .
R, 7EfEHUMLH, dnElFigure 10-307, —ANH S B, A HmyActions){F,

Ii] i, 3 H exitfllentry Zh 45
riyEvent £ mydction

Figure 10-3
Reflexive Transition

mFERAEE Figure 10-1 HEfE (login) FSM H i B BIMALAFE, 4R 2 IR
AR [ £ 75 2 7 RE A [ A (R I, SEARASHE I A AT AT (822 1o ARy DA — i
SR LERPUFPRSTT ALK, T EEMGERRS 1 — N Sk, RAUE AR — AR
Wik Rk, 7EIE Figure 10-4 9 (B Rl 2 AR TR 1 o

2

cancel { restart

cancel / restart

cancel [ restart .

¢

cancel [ restart

X
I0I0)

Figure 10-4
BRI e (Transition) 7 7] Ge 7R K H W (Transition) FE2L.
1M, M Figure 10-5 H ] LUFE 3| S3 1) “pause” e H 4 T BLIA [ Cancelable iX /MR
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&M “pause” Felfe. FERX LU, BPRSMZ T AL (GdiE: LRSI IR
ASEEAN TR A, AR 7 IR ERE ISR Ik FF o AHZ A He AT — R K,
AGEARBAD) o RS TGS L R BT DRAR IR R

/Canwlable\
pauss [ hold .
cancel / restart e

pauss f checkx special

OK  hold

VI0I0

N

failed ! besp

- Figure 10-5 N
Overnding superstate transitions

RS — M PPRES—FE entry. exit FILH . & Figure 10-6 Wox T—4 FSM
1) exit F1 entry FAFAEERSA RETHZIE. 2 FSM K4\ “Some State” A
“Sub”, EESIH “enterSuper” Bh1E, FEJEIHT “enterSub” ZhfE. FIEEHL, EA0IX
™~ FSM M Sub2 R [H] 21 Some State”, ‘& 1 46 1 H“ exitSub2 "z 1, 2R Ji5 11 HI“ exitSuper”
NPE. SR, M “Sub” HRAEF] “Sub2” REM “e2” i, HWABRPIXNERE, Hrid

© R “exitSub” A1 “ enterSub2” [IEh1E.

ed

Super |

~

~

4 Sub T
A e?
Some State 2 entry | enterSui = entry ! entersub2
ext | exitSub2

exit | exitSub

entry ! enterSuper
exit [ exitSuper

Figure 10-6
Hierarchical invocation of Entry and Exit actions.
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M REMER DRSS

Wi Figure 10-7 o T AE UML HAE IO RS o IR DR IRZS FMS EA— A
FUSEIR I R o UM IXAS SR AR QIERRZSHL, P OB AT PRSI IR 14, 9146 th
WEANHTEATADFE AR DPIRES, e, EA SRS AL FSM Bt
UG, S MR s

intput / processlnput

i

Processing
!initialize ext f cleanup

Figure 10-7
Initial and Final Pseudo states

FIRER, AE I FEE NIRRT, — A FSM AT 1o XA E AR 5e ks 1
AL BRUHERSR BN LR ORI %, 47—, XADSER2E FSM fJadhdT
K3k,

BIRRZSHLE R (EH

WRIB IR T T i 57 R HPIRSHUA IR A, i LR GERAT e 5 1 28
fi#. 77, {EH FSMs HIRZEHARGHIAT W ARETSEANIE . BEAE N HER, IRE R
GEHAT MAEA ISR ARA, X TR EAR R G, ] B AT Rd WA T A4k . A
Jry R [ (1 o) SN T ST 2 FR) PN 2% o S 56 M A I 1 B8 5 S B U DR Be AR H — L8 a1
Bl BRI EHE, ARt i AT AN BE T I — S 2Rl —2eRAs, JHAbA M —A
NS P AT R R — MR B AR R TN

M55 T A A SCAS T ] AR 2 3 A Ak B AR S PR A Jo o A J 1 ) AL 22 A1
T FLE A 7 v DA — AT 30AC . BRI, X T AWREAR () R 48, G4 STTs (State Transition
Tables) A/ ZAL T STDs (State Transition Diagrams). % & — ~7E Kl Figure 10-8
7S R T 1] (Rt MOk 3R 8D, B ARAR T Al STT k7R, 4l Figure

10'9 o
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coin / Unlock
pass / Alarm Locked
Unlocked coin f Refund
pass/ Lock
Figure 10-8
Subway Turnstile STD
Current State Event Hew State Action
Locked aoin Tnloocked Tnmlock
Locked pass Lockead Alarm
Tmlocked coin Tnlocked FEefund
Unlocked pass Locked Loak
Figure 10-9

Subway Turnstile STT

STT 2 MHWUSIKIfa] A RAR R —ATHRR — M. B AR — N i
KT RIS AERRS PRI ATEE T E k. DL SRS R
[ R B AR 1 STT: “ARWFATITE Locked ARZS, FF HIRAFE] T —A coin Fiff, B4
ATk 2314 2 Unlocked HRA I HHAT Unlock 77i%

AN (R A AT AR S ) e e Jf— A SCAR S

Locked coin Unlocked Unlock

Locked pass Locked Alarm

Unlocked coin Unlocked Refund

Unlocked pass Locked Lock

X 16 SIS T IXAN BARSHLI T HZ 8 . AT LUE — M) 50 4 T s R B U
AN, I H B R S B e A

SMC

RIt, 7615 4T, |E T —NMERgmiEs, 2 7FMSMC, HRERSTTIFH A3E
BCH+H AR R ST STTH 2 4R . BiJG, SMCAWIF T2, B O] DL HE A A I g e
=, SMCH LLMAwww.objectmentor.com % JE A2 o 4 2 45 31 a] ] IR AN

i FATHTE s IR B 52 R S0 SMC B A SCAF A Listing 10-1 flrs. K2 HUWETL
TR PR . PR IEREAE sme.txt SCHFAR, ARAT AT IR 21K URL AR 8050 .
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FSMName /R /2 SMC #4-2 AE 1)2K 1) 44 5. Context HI2k#7r SMC i (1) FSM 5
LR IR 4T

FE AR N T A R AR 9 51 26 2 Listing 10-2 s BRI TR . ACRD > 28
LU 5 IX AR AN FE T3 ZEUEAT S 4H AR50 o " SIS S B T 18, A 58 s A 1) 7724 Context
EL PSR

Listing 10-1
Turnstile.sm

Context TurnStileContext
FSMName TurnStile
Initial Locked

{

Locked

{
Coin Unlocked Unlock
Pass Locked Alarm

}

Unlocked

{

Coin Unlocked Thankyou
Pass Locked Lock

Listing 10-2
TurnsStile.java (Generated)

public class TurnStile extends TurnStileContext {
private State itsState;
private static String itsVersion = "";
private static Locked itsLockedState;

private static Unlocked itsUnlockedState;

public TurnStile() {
itsLockedState = new Locked() ;
itsUnlockedState = new Unlocked() ;

itsState = itsLockedState;

public String getVersion()

return itsVersion;
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public String getCurrentStateName () {

return itsState.stateName() ;

public void Pass() {

itsState.pass() ;

public void Coin() ({

itsState.coin() ;

private abstract class State {
public abstract String stateName() ;
public void pass() {
FSMError ("Pass", itsState.stateName()) ;
}
public void coin() {

FSMError ("Coin", itsState.stateName()) ;

private class Locked extends State
public String stateName () {
return "Locked";
}
public void pass() {
Alarm() ;
itsState = itsLockedState;
}
public void coin() {
Unlock () ;
itsState = itsUnlockedState;

private class Unlocked extends State {
public String stateName () {
return "Unlocked";
}
public void pass() {
Lock () ;

itsState = itsLockedState;
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public void coin() {
Thankyou () ;
itsState = itsUnlockedState;

}

IR TE R YE S A FRORSHL, ededr R LR 12 1, JF Hil i A A Us te s
A TREII T U, BAREER AN B IR b NB iR FSM st vl B2 AR H A Y,
(HRZSCA T AR M H T A Sy

ICE: EHIFR

JUELRT, }S5 T ATAERMIH, 450 ICE. (M7, b LR 5,
SR B I T LI TAR SRR TAE . XA GUI (280 [ Figure 10-10 2R IXANEIAE
FEIRH TR0 o FRAEIE AN B R IRRSK, Wil ] UML SRR E 2% 1K) FSM.
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exit { hideLoginSareen I-::gl"

'(/—E'E'm ri"ngs,erl‘.h:-d—E\
— noBatchFound / "u:-Ea’.,hEuab;—_.":qLEmrr checklserState L.-

T
®< et auio

manua’ | createSelector

autcBatch -“\I marnual | \/Hl
crealeSelecto tingManuzlbatch
E"t':,' displayThumonailAuto rEseEe e —

logn
I/- \ canael—}@
in 1—>tr.ry 1D 5|:-.3:,-L:-g'"3u‘ee"

temChanged | workTypeliemChanged El'ﬂ-l": lisBatchavaishle
redisplay  displayThumbnailfuo
< | / .

select | creaeSelector I::ai..hechun::I

noBatchesFound

getiingAutoBaich /‘_ rranud Batch

nitry [ petMextfutoBatch @% entry | displayThumbnailManual )
e h

.

aomplete / complefeBaich, hide Thum bnailSoreen

E \redsplay | dsplayThumbnabanuz
g |
£% nzsBatchFound select [ selectvanualBatch
W E 5

] -y i | — oe

= |ag§ batchSglash He

i3 (7 ‘ ™ Bit
£ 2 EEX hatoh s = B
£h [88E batchSplashAuio batchSplashMarwal 158
e S £7 2
e 2 QR
E & HEE
- ¥ anfry / displayBatchSplashSoreen uEw
L o
Eg Il\‘_ exdit | hideBatchSplashSoreen i - - B

a w
@8 ok | allMode, initBatch ok dll':‘-:-de. nitBatch, . E 5%
go displaytutoThurnbnal Frocessing dislayManualThumbnail Processng 3= %
Ea | ; h [T
= processingBats A
ﬁ% /’F ‘L’ assign / assignFage Y -..\ B =8
& E : - aEBE
g /r processingfuinBatch -\,I I/.»- processingManualBaten \\I

‘l redizplay ! slop
displayfutc ThumbnailProcessing
e

redspay/
displayManualThumbnailProcessing
\H_

i

[ y |
ext/ o ]
o &5 im - T
requeveBatch g p ’/r:f:lE:EEEI 5|.|5'...-:nEIaI..h.:u.:n|:n|::e::|\.l "E'
x redisplay I
i displayfuio ThumbnailProcessing @
S,
e i ,/
goBack /| goBack | E goBack /
displayfuto displayduio Fd dszlayManua
ThumbnailProcessing ThumbnaiProcessing 13 ThumibnailProcessing
(=3
(=]
L rage
pageAutoBatch pageAutoBateh Stopped pageManuaBatch
enty | displayPageScreen assign | assignPage. redisplay~ageScreen
exit [ hidePageSereen setfone | assigndone, redisplayPage Scresn

Figure 10-10
ICE FSM

XA SMC i A SCHE Listing 10-3 e SXAMIRES I SCPE, WHIRSH—JTa8, —
HL AR PR LAES 2SS B o XA SR B QAN Y, JF HLARH & (1038 75 3 19
PR

Listing 10-3
ice.sm

Context RootFSM
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Initial init
FSMName RootFSMGen
Version 042399 1528 rcm
FSMGenerator smc.generator.java.SMJavaGenerator
Pragma Package root
{
init
{

init login {}

login <displayLoginScreen >hideLoginScreen
{
login determiningUserMode {}

cancel end {}

determiningUserMode < { cleanupThumbnails checkUserState }
{
auto autoBatch {}

manual gettingManualBatch { createSelector }

autoBatch < { setUserAuto displayThumbnailAuto }
{
manual gettingManualBatch { createSelector }
select gettingAutoBatch { createSelector }
itemChanged * workTypeItemChanged
redisplay * displayThumbnailAuto

exit end {}

gettingAutoBatch <getNextAutoBatch

{

nextBatchFound batchSplashAuto {}

noBatchFound determiningUserMode { noBatchDialog }

gettingManualBatch <isBatchAvailable

{

batchesFound manualBatch {}

noBatchFound autoBatch {}

b
=
'_\
(&)
=
e
N
~
\l
=
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manualBatch < { setUserManual displayThumbnailManual }
{
auto autoBatch {}
refresh gettingManualBatch {}
select batchSplashManual selectManualBatch
redisplay * displayThumbnailManual

exit end {}

(processingBatch) >hideThumbnailScreen
{
ok * {}
cancel * {}
complete determiningUserMode { completeBatch
cleanupBatch }
requeue determiningUserMode { requeueBatch
cleanupBatch }
reject determiningUserMode { rejectBatch
cleanupBatch }
assign * assignPage

exit end requeueBatch

processingAutoBatch : processingBatch
{
stop processingAutoBatchStopped {}
complete gettingAutoBatch { completeBatch
cleanupBatch }
reject gettingAutoBatch { rejectBatch
cleanupBatch }
openPage pageAutoBatch {}
redisplay *

displayAutoThumbnailProcessing

processingAutoBatchStopped : processingBatch
{
complete determiningUserMode { completeBatch
cleanupBatch }
reject determiningUserMode { rejectBatch
cleanupBatch }
openPage pageAutoBatchStopped {}
stop processingAutoBatch {}

redisplay *
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displayAutoThumbnailProcessing

processingManualBatch : processingBatch
{
openPage pageManualBatch {}
redisplay *

displayManualThumbnailProcessing

(batchSplash) <displayBatchSplashScreen >hideBatchSplashScreen

{
}

batchSplashAuto : batchSplash
{
ok processingAutoBatch {allMode initBatch
displayAutoThumbnailProcessing}

complete gettingAutoBatch {completeBatch hideThumbnailScreen}

batchSplashManual : batchSplash
{
ok processingManualBatch {allMode initBatch
displayManualThumbnailProcessing}

complete determiningUserMode {completeBatch hideThumbnailScreen}

(page) <displayPageScreen >hidePageScreen

{
assign * {assignPage redisplayPageScreen}

setZone * {assignZone redisplayPageScreen}

pageAutoBatch : page

{

goBack processingAutoBatch

displayAutoThumbnailProcessing

pageAutoBatchStopped : page

{

goBack processingAutoBatchStopped

displayAutoThumbnailProcessing
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pageManualBatch : page

{
goBack processingManualBatch
displayManualThumbnailProcessing

}

end <exitProgram

{

}

1IN

FSM X T 85 AE R S5 kA S AEH A R FES . UML s FSM #2487 5 207
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B WHERE S

— — & Melthaw Zhang S Z ) TTHR !

W E AUk E T TR R A G HZ OO Wik s TAE. i
FE5r h BRI RN PRI AN 4 o EER D5y, BRAHE—NE BULANFIBL, Ik AbAT]
T UML SRAR vk B, 35— R 5 LR Phik th— AN BN %, IRE i B3k
sk, IR AR BT s

A YHZIE B XREUR, JRE R R A U — B BT AT R
Il i WLIHF R RS, 1 KK s A IR B, DLRCE AREANEXFEIRT R . SR 4

HI T B Ay LA (5 AORAE PR IX L8 [

Mark 1V & F ninHEH,

{E—R 1P OOD B L, A YHA—SIEARM e X, Wk, XM%, X&/, ik,
ZANEGESE . AN IR YA 28 UML [ JERIAN TR o SXFE 22 A Re g 2 2] 31— SO SR &,
)y A1 OOD T H.

IR Pt gh R T 2R 2D 4 R S Bl AR AT TRv— AN B ] S 2 Rl ML) Sk
o BRI TG SRR BT T

Mark IV % Fi kAL

Mark 1V & HIMIHEHL AT LL—GCPE =y 12 ARomE . A3 b — AN g s et b,
P BRI B A r e AR B HE R AL SRIS A 12 MOKBINER B IFH T “pha”
5o K IMFREUTF T ke ZK ARV R 030K s BRI B ik frg el L, el o SRS
WP L o iR 3 e A A ORI AR DR AR A A AT e R I DR AR A 2 T ) o AE
AP R A, o SRS A AR AR A TR, KRS F Bk, SR e R S S A
PRI Lo DL R T R (A R

W BT BT T A O

B GRIESOINATTH: R T LT R

B RIS RS =/NIRE: warmerEmpty (FRIEHREZEH) |, potEmpty

(A&7 1)) ,potNotEmpty (A ASJE =¥ 1))
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B RS AR ORI 2 A 2K, B PIANIRAS: boilerEmpty (gl
251,  boilerNotEmpty (R A2 45 1))
B PR L IXR AR S BRIN L IE AT MR s, Sl
KA R 2 T
W S H I AT TRVG s R 5 AT AR 0 s ) o 18 R 21 13T RARH /K s 205 g s Cie
e AR NI TR S RS ST THE I, Bl 7K EE s ) oRA%3E, IS BT IF 17, W T
VT, AGRASREAEE I IER 7)o IR YRS BRI 2 W] LI ORI
Mark IV fEFE ettt b 17, 1 O ZAAETT R B SfE AR A 1 2 i 1
BHRAVEH], BATRAHHLOZE S AT T 10 AR PRI T . xee s os
FEFR 11—1 WA T o dRAR DX SR B, N S AR B A RIS Fy gl vl

Listing 11-1
CofeeMakerAPl.java

public interface CoffeeMakerAPI {
public static CoffeeMakerAPI api = null; // set by main.
/**
* This function returns the status of the warmer-plate
* gensor. This sensor detects the presence of the pot
* and whether it has coffee in it.
*/
public int getWarmerPlateStatus() ;

public static final int WARMER_EMPTY = 0O;
public static final int POT_EMPTY = 1;
public static final int POT NOT EMPTY = 2;

/**

* This function returns the status of the boiler switch.
* The boiler switch is a float switch that detects if

* there is more than 1/2 cup of water in the boiler.

*/

public int getBoilerStatus() ;

public static final int BOILER_EMPTY = 0;
public static final int BOILER_NOT EMPTY = 1;

/**

* This function returns the status of the brew button.
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* The brew button is a momentary switch that remembers
* its state. Each call to this function returns the

* remembered state and then resets that state to

* BREW_BUTTON NOT PUSHED.

*

*Thus, even if this function is polled at a very slow
* rate, it will still detect when the brew button is

* pushed.

*/

public int getBrewButtonStatus() ;

public static final int BREW_BUTTON PUSHED = O0;
public static final int BREW_BUTTON NOT PUSHED = 1;

/**

* This function turns the heating element in the boiler
* on or off.

*/

public void setBoilerState (int boilerStatus) ;

public static final int BOILER ON = 0;
public static final int BOILER _OFF = 1;

/**

* This function turns the heating element in the warmer
* plate on or off.

*/

public void setWarmerState (int warmerState) ;

public static final int WARMER ON = O;
public static final int WARMER OFF = 1;

/**
* This function turns the indicator light on or off.
* The indicator light should be turned on at the end
* of the brewing cycle. It should be turned off when
* the user presses the brew button.

*/

public void setIndicatorState(int indicatorState);

public static final int INDICATOR ON = O;
public static final int INDICATOR_OFF = 1;

/**
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* This function opens and closes the pressure-relief

* valve. When this valve is closed, steam pressure in

* the boiler will force hot water to spray out over

* the coffee filter. When the valve is open, the steam

* in the boiler escapes into the environment, and the

* water in the boiler will not spray out over the filter.
*/

public void setReliefvValveState (int reliefValveState) ;

public static final int VALVE OPEN = 0;
public static final int VALVE CLOSED = 1;

1414

U RARARAT bR, BRI LA AT B R oR T, 2O AN AT (R 1R EAT]
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ERREAE
Button Light

——— il CoffeeMaker  |ofpe———

Y i
Boiler WarmerPlate

/ i v y
BoilerSensor BoilerHeater PlateSensor PlateHeater
Sensor Heater
Figure 11-1
Hyper-Concrete Coffee Maker

UL AT R e H W T R C gl B 11-1 FoR ik 1. XA HIE
11 B IE ) CoffeeMaker il — Sz il ANl B & (I B JE K I SEE K . CoffeeMaker 1
57— Boiler, —/> WarmerPlate, —* Button, F1—~ Light. 1j Boiler 4% T —4
BoilerSensor fil— /> BoilerHeater . WarmerPlate fi#5 " — 4~ PlateSensor fl— 4
PlateHeater. )51 HANEAZS, Senor Fll Heater, XA~ Fx 435l %2 Boiler I
WarmerPlate {15224

X5 TR TR UARME R R BX R S 205 AERXA B JLII AR — S8R ™ A A
o X AR RS T S5 AU g A R 2], B4 FniE XA AR 2 40k
BT AAERATN B B2 /T, AEIRATSEH B IR UML B 1) .

ROFE

11-1 B KA ) R SR — AN Ty o BAES — DMREF I, PSR
AT IBALEZEA UML B A A T7 s AT A e ?

123 71 4k 247 W



UML for Java Programmers 1 3C =Rk Matrix(http://www.matrix.org.cn)

At G T B IR ISRIE, ARATT AT RESE T ARAT A (AR HERT A REAT 20 TR
AT AT 2 B AT WL R AR . — D ARG AR A FI 0 E HL R

5
U R RE AR N % & Light SRI595,  Stal DA SRR Are (1 s TF 20 ifd 2 2 0K

RIS Light x5 HfF TR MIRE. P IRATTNY 2448 on() A1 off() /572 T Light 28 HLTfI .

IXLEDIREMSKBUR AR ZAT ARETIE? IS HHIL 11-2
Listing II-2

Light_java
public class Light {
public veoid on() {

CoffeeMakerAPI.api.
setIndicatorState (CoffeeMakerAPI.INDICATOR _ON) ;

public void off () {
CoffeeMalkerAPI.api.
getIndicatorState (CoffeeMakerAPI . INDICATOR OFF) ;

}
!
7K Light A 2e/ 7 IR AP 1926, EBRCHRR. MG, BOYEE — MRt —

SRS FHEAE. ., 77k on()AT off() H2 ] IR R E R FE 4, CoffeeMakerAPI 7772
setindicatorState. JTUMEBHE T, Light JUR— AN kdsmc, sy & IRRa Mt H
s -

[FFER, Button, Boiler 1 WarmerPlate 1 H ISR, SAT# #3351 adapter
(B O DRE R AN ST A 5y MO M. S2br b, AR B
S OB 2:, 2= R4 CoffeeMaker 2RI AE. el LLE L1
CofferMakerAPI, i/ & XL Adapter.

WL WX LR M IERRS, BAICAEA T TXERERE 11-1 s, HLEMEH
W4 o PRI FRAT I LE R 4 2.

58S

Kl 11-1 1Y Sensor il Heater IX AL . B TRV 1% LA 5 IR HR A2 R
K, WAKEFME? Rl LHEERBAEL. (12, WATREAHANE.

BB AR SR TCAEAN,, (H 2 R D e B2 2 R R ok . R 2 A3k
AIREEA B BARASE BIAN G0 55 o BAURILEA ), HEE 0] o [ e X A
KT T .
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FEIXAN R 40 TS L3 HoAhRAE A H] Sensor Al Heater. W MRA B W H#,
CATEGAAAER L ? A I A LEIASEL A 7 — S 0 AR 45 JARAE I, BB A
S, BAT A DX LR AT, AHRIATIX A FSEACRS B AT . I 2 EATTIN T 102
%77k 1R8I 11-3 HLE) Heater #5211, — N A HIZR DR H L A A i 28 2 4 ] 21
AR AT T
Listing 11-3
Heater java
public 1ntertace Heater |

public wvoid turnon();

public veoid turndff () ;

}
Y3k 11-4 H¥) Sensor KHELKMWIFAT 2/, [FFEH, SRR A E
o ERIRE R A XA R ME— 1 — AN 7 VR IR [PME A BRI AN « /512 sense()iR A T 414
{£? 7F BoilerSensor B¢/ iR [A] T AME. (H2E7E WarmerPlateSensor B 1R [F] T = AME.,

faj B, FRATRAAGER & Sensor #2 LN,  H Ay L AEBL411E Sensor iz |1 f#)42 int.

FAVTE R ARV KD T .
Listing 11-4
Sensorjava

public interface Sensor |
public int sense();

]
FSEIT LR : FATEE A INE, AL T — KHER I, JFHEENTIRR, RIGfEl
Feait LAV T UML B WERIRAPREIXHE K 45 R AT 0 S I AR ORI, e R AR
PR E: — PR CoffeeMaker, Ji LA KRR . WMALXFEA] C HHK
AL,

E%

KRG AERFNIE ESIEREREN) o TA IR R G PTAT ZE B ARG h 21— A R s — AT
HLii. OOD J—A> HARH 2R ARG HIAT J o B BV 2 RMThREHL T FSLUEWI DI REZT )
X EAERA 558K o

11-1 e MIRIEA . A —IRE L BEAE AT AR A HZ AT
RN SIS BUXLE SRS KNk, 4 A BLRAT CofferMaker A4 H 3475 AT, i FoAl
ISR AP IEF o
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UNEEHL B RRIR 7T 5=

R MHERL UL — AMRAT R B BT I B SR> . K2 HK) OO SBr T4 R WUR

SRR (R 5 g s B AL 80 i s 70 8 i AL PR S JOMTA 1 o S LT U 1Y) boiler, valve, heater
H sensor LA K il R B AT AR 17 o il i BRE I I E o 823N P IR 2 Tl
R B RAT AW ? TR R A FE Rk

PRI TS5 AN AN PR 2 e ] BP0 T PRI R 7 G A0 P RO b A T B e FRT e, 9 i K 0
H Sk R B FH 25 2 2R 2 o PO A LK 2 AT & U i HotWaterSource o I A7 i ) W 2
Al LAY fi ContainmentVessel.

XA %L BLIE 2R 2 HotWaterSource [F4T 4 REFEER A B IR 2 410 g fa 1l
ContainmentVessel (17 4152 QIR L5 Mark IV, A4 485 %) boiler, valve 1 boiler
sensor HSE/EP)E HotWaterSource [t . HotWaterSource §it Bt IHUKFIE UK, #uk
A& EE, SRS E ContainmentVessel . X FE B AT A8 K £ i BT e LA KRS M 1R 2

ContainmentVessel. ‘&7 5725 WIHER L,  FFl En AT 75 B i s A ) 42 (1 o

PREEAE R 1 UML B B 73 2044 2 W 11-2 JEoR T — Fhoar g il A = .

HotWaterSource Fil ContainmentVessel #5 LA F 2 R T H K, FE IINHE 1 i FE 55 %55 4 2% .

Hot Water ool

Source

Containment
Vessel

Figure 11-2
Crossed Wires.

KMOCHRE R T OO0 T HALMAT R, IXAP G fr) SUAH R M B B &A1 0, AN
RV AT A . Fs b, i A HotWaterSource %1 ContainmentVessel [ FEAR
ES TSNP RIS P

ok UL, 2 AT K T 46 B 5 0k i I, ContainmentVessel Al
HotWaterSource Z [AJ& 42 T A4 ? X &R AE K 11-3 Bl . ContainmentVessel &% T
—> start K3 B4 HotWaterSource, XERK| 11-2 WILF4H 5. HotWaterSource HRAHEA

HH ContainmentVessel., & ContainmentVessel #K§fi HotWaterSource.
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stari]
HofWater * Containment
Source Yesgel

Figure 11-3
Starting the flow of hot water

fAT B, X UREEVF A SCHRIE PR L@ SRR B BR A, 1T ERA B0 S
To o o BRI b 2k A 3 AR AT 4 A HotWaterSource #| ContainmentVessel 1%
POCR . FRACIX Al SRR “Crossed Wires” (38 X£8), RINAEZRZ A GILk
Zems TR R YRR

TMEERL B A P 4E O

R S AE B AT P o e LR T BL AT BB AP R R T . BLAR T HotWaterSource Al
ContainmentVessel, {H&HIEAET ANLI . RGN ZA] DL R BT 2. [
FEHL AR GENZ RS 1) HAT FH E RS FOIRAS . 2488 Mark IV 8 B4 TIXFERIRESE: J2H1 F14R
AT R RO AN o BRI, FRATTIE 5 4 BLAT (Rl HL R RS i — A R

(Userlnterface). XFERATA T —413L0F =ANE, wTLAFEH P984 T & ik

Use Case 1:FHF#RT” HE” %24

A =R B AL ? BHRENILA use case ik, BHMNZ T REW I
HIXEEZR AT A o

ML A7 XA AR, RS SR BRI B X AT e 7 AR 2
Userinterface %%, #t—20, A" phal” HHABEE TR, XARZ N Z A
g 2

Fe ML H R IHIRIESUK . SRIMAEILZ 0T, i€ ContainmentVessel T4k
BB T o [FIREH N 1% 58 HotWaterSource HER LT 7o W LL MarkIV A6, B2
VA E e D2 1, RS A T

Userlnterface % % A 1 25 — £ 98 1% 8t /2 & % B 2 HotWaterSource Al
ContainmentVessel, & EMEGMRERHLZ . HIESHE 11-4.

R A g R false, S4B, Userinterface 1 St %0 - H A& AR

# AMMEER 2 AF o AE MarklV L] DAEFE 7R AT IR LUCR R ZRIEAME 5
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leReady
33[ - HQ]I ,'lIJ-] E[

~ S
~  LoniEnment
“essel

—
IzReady

Figure 11-4
Brew Button Pressed, Checking for ready.

R AR S true, IEARLA] LITFAEEHUK T . Userinterface K 25—A “TFIR” 1)
H B4 HotWaterSource. 51 HotWaterSource 2 15 75 Bk Pk, #3246 TAE . 48 MarkIV

ORISR, R shtal. K 11-5 FUER R T A 5.

1:l=Ready
sar — . HQ]I ,~|.—] Eef
Interface = Source
3:Star}

-] Containment
LY Ec‘r\-E
2 lsFeady

Figure 11-5
Brew Button Pushed, complete.

Use Case 2: Containment Vessel FREFFZE

AT L mE Mark IV 11— AT fE: ZEMIHEG RN, FH 2 mT ELIE R s A DR
B EZEER . A AMRAS R SR BRI HHIX T e ? R B2 ContainmentVessel. Mark IV
AR IR A 5 SR SR FRATAE e A2 XA DL IR I B B3t R« P ContainmentVessel
LHES HotWaterSource {5 1EIAHK . [AIREHE,  fnn SRuE Az 5[] 25 ) it 22 JFrs Sk
11-6 A T EXAH 5k
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1a:lReady
User —_ HofWater
Inferface . - Source
3a:Start
{
1k Pause
Z: Resume
Cnnbinn'mt
— NEESE
2alzReady
Figure| 11-6
Pausing and Resuming the flow of hot water.

Use Case 3:iHMETERK

AR BEHEAN IR 8] A2 T, FRAT Tt A (3R HIK o IEAN IR B AN 5 G e A ) 28 i 2
LT We? BL MarklV ], B 20 2% IR I B 0 1) A J 2 T AR G 34T, H K
HotWaterSource BRI £l (HEAAEAGILSHEHLE ContainmentVessel 4 W i% it
SRR 77 258 250K, W RINMENLAN A HHE, XA AT LUK AN, XA 0T
MEARE? R AUKGE B A, Il — M IR ML R AR L, XA LR X
BARE? WURRXAESAH ek, MAHFE I kgin] A3 20k, XA 00T B A
FE? IXFIE DL T AEAE B NAZAT M AT UGN A 2 750 1, S 7 oK 4 11
HERY

FHEIETC I HotWaterSource it /& ContainmentVessel, B —AN & 11 1K ik
FEAT RS o T S XA W R, BT — R AT LU A 5 A S i
HEESE T

FEFRATT AR RS LI 48 50) 52 75 ZEANTE N ME 258 T We ? R W AR 2 Userlnterface, [Ah 7
Mark IV 5, ZEIXA g e B4 57 s Fe gl [RIAE I 1 2 HotWaterSource b 7 22 413
WERCSE T, DRLOA AE MR R G PR IR i & B AR 3 45 1 BRI, 38 SR PR AT T s 1 o T
ContainmentVessel it % FHE W HERC5E T W 2 WHE 2% 58 1 I A A1 2 0l £ 1 s 2
ContainmentVessel fifl[]15 ? £ Mark IV FL % ContainmentVessel kil £ 7% [ Wi HE 7 5 57 i
[ IFARROT AL AN BB SEMERE S . X FR st Mark IV R . Pt
ContainmentVessel B ZEABEMMERLSE 1o [AIFEM, SRR % Userinterface
Ki% Start (JH3h) 5 E4 ContainmentVessel. & 11-7 BE/RIXANHHEE. HERCSE

K Hm 1 T HotWaterSource 1 ContainmentVesslel #51] UL %1% Done (459 (K E .
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2c: Done
e
1aclsReady
Uzer * HotWater
Interface - . - Source
3 JaStart 3
2d: Done T [ Dc-nel T ;E E::ifne
.| Contanment | __
Viessel
2a’lsReady 1d: Done
Figure 11-7
Detecting when Brewing is Complete

Use Case 4: 2L

2 Done
-
1aclsReady
User — Hotyater
ferdace = - Source
3aStart
. a4 .14 3
. . _ i 1b: Pause
2d: Done T T1e. Complets IE-D‘}"EL T 2 Resume
- Corfamment |
\Vesze] ~
2alsReady 1d: Done
—_—
da:Start

Figure 11-8
Coffee all gone.

W 58 T LA S SO e JBCLE T A L Mark IV #54 SC PHFR/RAT o AEFRATT IR X AR A
IRWIE ContainmentVessel 7ot #ixL, ©ikE k%4 Complete (5ER) 8%
Userlnterface. Se#HIHME KIS I 11—8

WX B FRAT T LA R — AN S8R BAT I A7 QIR RIS I XA E e A A4

SARE T . AR 11-9
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. - Hot Water
User Interface Source
b, M
Containment
. Vesssal .
Figure 11-9

LIMRIREY

IAETATHON BRI D45 3 ARG & fE o i o H AT = AN ST, 1 HAE—A
B ARAEWOR T BT AR . A B2, AR, 2/ Bk EEA#. H
SERAMVE L NG R F2 Mark IV B2 FUEid i i ] CoffeeMakerAPI Sk SEELIE = AN (1 75
VEN 2 A ORI K TR T o AT O AR T A IHER L . R BRA AR T Mark 1V,
TSIXHER B AR AT T o R E AN T o FRATEIEE (XA = A A Mark IV iRA S
PR, X DIP J5U o FRATANBER: = FR G0 0 AL B S i N AE 2 R ST L

IBABA TN EARESLI Mark IV W82 & 45 X ElE— N FTH I use case, HANIIX

RBATTH I Mark IV 1) 5 K IX 2 use case.
Use Case 1. AR T” & " %% (Mark 1V)

WA, Userinterface SAEMNIE” WE” WA EE#4% T TW? BAR U H
CoffeeMakerAPI.getBrewButtonStatus() /5 %. A2 XM e ? Al C 2w v iF A e
il- Userlnterface jj i) CoffeeMakerAPI, JBAiX—H/E A We? ] LLE N DIP ),

BB (1A T UE Userinterface FORTARRE . 4152 % 1K 11-10
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User Interface Hot Water
# stariBrewing Source
y A
MdlUserinterface .| Containment |__
+ checkBution Vessel

Figure 11-10
Detecting the brew button

M4Userlnterface M UserInterface fi74E 12K, IEA N T —~ 444 checkButton() ¥ 7772
XA T EER T i, & 42518 1 CoffeeMakerAPI.getBrewButtonStatus() /5. 15

Ko B2 J2 4% R IPIRZS, &R Userlnterface [#)— /M9 51 startBrewing()

Listing 11-5
M4User Interface.java

public class M4UserInterface
extends UserInterface {
private void checkButton ()
{
int buttonStatus =
CoffeeMakerAPI.api.getBrewButtonStatus() ;
if (buttonStatus == CoffeeMakerAPI.BREW BUTTON PUSHED) {

startBrewing () ;

Listing 11-6
UserInterface.java

public class UserInterface {
private HotWaterSource hws;
private ContainmentVessel cv;
public void done() {}
public void complete() {}
protected void startBrewing() {
if (hws.isReady () && cv.isReady()) {
hws.start () ;

cv.start () ;
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PRATRERT LKA P, At A ZaIE— MR A5 startBrewing(), 1 AN S EHA%
M4UserInterface [1) start() /7%, JR PRI, (HOE R H K. 1582 isReady(), 4n4iE
it , #% A F HotWaterSource 1 ContainmentVessel [f] start() /5 72:, iX #5+& 7F Userlnterface
AR AL B o TR FRATR ARSI Mark 1V, # i 2 L4005, 1y HA 2[R Mark
IV HEATR R RS R BEXA) 7 I R 2 R % Em RS EE
KRS, FHEH Mark IV B FARSC R A ] D AR R 27 A 2R

LI isReady () EREY

1E HotWaterSource 1 ContainmentVessel 5. /5% isReady() X & &4 S ? 1R &
XAGEHR KT, TR AR MRS MAHNIATESE M4AHotWaterSource
H1 M4ContainmentVessel A <silflid il H13d 24 1) CoffeeMakerAPI kSEHLEAT]. Kl 11-11 i)
(2B 4 M, 138 11-7 Al 11-8 F1H T P AMFTAE IS SE I

{abstract} all the time. ZyF 72 ()& 78 B 11-11 ) UML B 348 7750 5 ok &
GRNTT I ALK IS TBCE{ATIAR SRR RIZ R — M. K H Crpdid mig .
X LE FH{abstractyiX fE AR T EZ T o

User Interface Hot Water
Source {A}
—— = & stariBrawing e = e}
+ {A} isReady()
{
Containment
Vessal {A}
MdUserinterface — =
+ {A} isReady!) M-l:ntWater
+ checkButton L An

T

M4C ontainment
Vessel

Figure 11-11
Implementing the isReady methods




UML for Java Programmers 3 &

JL= AR Matrix(http://www.matrix.org.cn)

Listing 11-7
M4HotWaterSource java
{

public <olass MiHotWaterSource extends HotWaterSource

public boolean isReady() {
int beoilerStatus =

CoffeeMakerAPT . api.getBoilersStatus () ;
return beilerStatus == CoffeeMakerAPI.BOILER MOT EMPTY;

}

}

Listing 11-8
M4 ContainmentVessel java

public class MdCTontainmentVesszel extends ContainmentVessel |

public boclean isReady() {

int platesStatus =
CoffeeMalkerAPT . apil.getWarmerPlateStatus () ;
return plateStatus == CoffeeMakerAPI.POT EMETY;

}
]

SCER start () R EY

HotWaterSource [f] start() 2 j2 — A~ #ll % J7 7%, M4HotWaterSource il it i H
CoffeeMakerAPI L[l ¢ sk Hs IR AT JE B (1) 7 2ok SE B o 725 IR BT iR i, A
MLRAEE S ] CoffeeMakerAP.api XXX IXFh &ty T, R FRAE S start() i) [ i Fefig 7

AMATER. SR8 B %1% 11-9

Listing 11-9

M4 HotWaterSource java
public class M4HotWaterSource extends HotWaterSource |

CoffeeMakerAPT api;

{

public M4HotWatersSource (CoffeeMakerAPT api)
this.api = api;

public boclean isReady() |
int boilerStatus = api.getBoilersStatusi();
return beilerStatus == api.BOILER NOT EMETY;

}

public void start () {
api.setReliefValveState(api.VALVE CLOSED);

api.setBoilerState (api.BOILER _ON) ;

I
ContainmentVessel [¥] start() /57 Lt HotWaterSource ) start() /775 5 & 1

FEME—TF 2 M4ContainmentVessel ic 1 /1 R ZAMMHEFPRE 20 E . TS E R,

!. [
AR :[ég

st L s A ORI AL S A A I, 20K ORAIE e 1 DLIE At N . AU 2 % 513K

11-10.
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Listing 11-10

M4 ContainmentVessel java

public class MiContalinmentVessel extends ContalnmentVessel |
private CoffesMakerAPI api;
private boolean isBrewing;

public M4ContainmentVessel (CoffeeMakerAPI api) |
thig.api = api;
igBrewing = falae;

}

public boclean isReady() {
int plateStatus = apl.getWarmerPlateStatus();
return plateStatus == api.POT EMPTY;

}

public veoid start () {
igBrewing = true;
}

]

M4User Interface. checkButton [E Z#F#EE /Y ?

P E 4 FEH ] CoffeeMakerAPI.getBrewButtonStatus()? [RIAEH, $5H1 8 4R
] 4 AR A B 27 3X— AR . R 2 A DB AR X A ol f, 25 R RAEIX ANy, ek
JEARTET o S NEBAEMIMENL I B (] 2 2R HRAE R L, TR AT IRE T 8 s
ARV IS o IEAT— S AARHE LRSI ), TRACRIT 24l G R F 7Rt
HIBAHLIT, KRS T XA AR RIRAE, i T 2D — D2,

PRI Z LRI R ? LR AM T, SRS TG, B n A S A TR
TR R HSERIE R 5 A B e AR, DI A it . —FPELEL
UF BRI NE A S D AR L, B BMNL SR, SRS TR Bl 22 Rl 3
eJa YR . 324 Rk, BAIIBR C& PE B L S AT 10, v LU 1 U
1] M4Userlnterface %% i [ CoffeeMakerAPI.getBrewButtonStatus(). HL7E & AT 17
MR AR 2 LA IVM BT IREIRE RIS A W AR NZE
LI ?

FEAIE 11-11 B Pollable #2110, XANE L HA A4 poll)f 7. Wik
M4UserlInterface S8 T IX AN O B AFE? 415 main()Fe - i i 11X AN vk R
2KE? IREE HITE AT Ui ) M4UserInterface, A4 fERnll 212 54 N1 17 vh&”

L

Listing 11-11

Pollable java

public Interface Pollakle |
public wveoid poll();

b
=
w
(&)
=
e
N
~
\l
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Sepr EFATAT LAYE M4UserInterface ) = ANTA 2 L E A3 [FAE A B — AN HBH 30 A
) fe Jekas ol EEAGI . DRI, IR 11-12 P, BATTRTLUKEBTA ) M4UserInterface #fT2E
KA B ARRTAE © Pollable, FHi it main()>kiEH 1],

Y122 11-12 HIH T main J7ik. BT CoffeeMaker iXANKH . main() 1 sGoIEE T
CoffeeMakerAPI #5214 M4CoffeeMakerAPlImplemention. 4& J& 811 d =4~ M4 2041t 5245,
FE I A B initQR e TRk i — N JE BRAG R M FH A 2L A1
poll() 7%

IAECARANTT L IRIE 4 M4UserInterface.checkButton() & /& 4 FERCH T K. 1M L&
I AR B (02 XA 5 1 52 BT 1 1 checkButton(), 1 & 181 1 poll(). 413 11-13 41l

T M4UserInterface 4t

5E A MR

B ER FAE R AR AEERL I FAR AL B SRR 11-14 131 11-21

User Interface Hot Water
Source {4}
—= # stariBrawing = =
+ {4} isReady()
] b
Containment
Veassal {4}
M4Userinterface - - = M4HotWater
+ {A} isReady() Source
+ chackBution

T

M4C ontainment
Vessel

l

ginterfaces
Pollable

+ poll{y
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Listing II-12
CoffeeMaker java
public clase ColfesMaker |
public static void main (String[] args)
CoffeeMakerAPI apl = new MdloffeeMakerAPIImplementation();

MAiUgerInterface ul = new MdUserInterface (api);
MiHotWaterSource hws = new M4HotWaterScource (api);
MAContainmentVessel ov = new M4ContainmentVessel (api);

ui.init (hws,cv) ;
hwe.init{ui, ov) ;
av.init (ul, hwe) ;

while(true) |
ui.poll();
hwa.peolli);
av.poll () ;
1
}
}

Listing 11-13
M4 Userinterface java
public class Md4UserInterface extends UserInterface
implements Pollable {
private CoffeeMakeriPI api;
private HotWaterSource hwa;

private ContainmentVesgsel ov;

public wveoid init(HotWaterScurce hwes, ContainmentVessel ov) |
thia.hws = hwsa;
this.ov = ov;

public M4UserInterface (CoffesMakeriPI api) |
this.api = api;

private void pelli) {
int buttonStatus = apl.getBrewButtonStatus();
if (buttonStatus == api.BREW BUTTON PUSHED) |

startBrewing() ;

XA

U IXA W BUARAT Bl v, X PP B HA R s T L8R A IS R TR 1113, 3K
CAAE = MG ISR 42k 2 HLASE GasTumENLIR) e 2= S o 5 3 2 i i
L S LU R 2R 5 1) AL 1) 2 ALK o AE 2 LT (1 D AN A M FRAE T e DRLIE, 3R 5%
SEARIAL T

XL G ARUIEILHL, F5RAT, R, Ak, DL ABAR AT AR AT 5% 1 40
o MR A, AT RN 1 5 A G
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T RIX =AM G AT LU ] AR AN RIS O nHER L o £ MEF 2K M HIOT % e
Sk AR CMHERLH W] URAR 2 ) A T 21e AT T LS eI T B ah i SeummEdl. Jiers
EETT U T B2 KNG L T 2 S AN (170 18 A2 1 1) % S BV AR

HEE AR ITHRA?

FATAR A RO RE S X R Btk FERTRM S — VO IR 11-1 22 A
%o AP BAEAAPAE A ANPEEZ ISR AL, i FAEIXANME R 26 >R A
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Figure 11-13
Coffee Maker Components
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Listing 11-14
UserInterface.java

public abstract class UserInterface

private HotWaterSource hws;
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private ContainmentVessel cv;

protected boolean isComplete;

public UserInterface() {

isComplete = true;

public void init (HotWaterSource hws, ContainmentVessel cv) {
this.hws = hws;

this.cv = cv;

public void complete()
isComplete = true;

completeCycle() ;

protected void startBrewing() {
if (hws.isReady () && cv.isReady()) {
isComplete = false;
hws.start () ;

cv.start () ;

public abstract void done() ;

public abstract void completeCycle() ;

Listing 11-15
Md4UserInterface.java

public class M4UserInterface extends UserInterface
implements Pollable ({
private CoffeeMakerAPI api;

public M4UserInterface (CoffeeMakerAPI api) {

this.api = api;

public void poll() {
int buttonStatus = api.getBrewButtonStatus() ;
if (buttonStatus == api.BREW BUTTON PUSHED) {

startBrewing() ;
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public void done() {

api.setIndicatorState (api.INDICATOR_ON) ;

public void completeCycle() {
api.setIndicatorState (api.INDICATOR OFF) ;

Listing 11-16
HotWaterSource.java

public abstract class HotWaterSource {
private UserInterface ui;
private ContainmentVessel cv;

protected boolean isBrewing;

public HotWaterSource () {

isBrewing = false;

public void init (UserInterface ui, ContainmentVessel cv) {
this.ui = ui;

this.cv = cv;

public void start() {

isBrewing = true;

startBrewing() ;
}
public void dome() {
isBrewing = false;
}
protected void declareDone ()
ui.done () ;
cv.done () ;
isBrewing = false;
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public abstract boolean isReady () ;
public abstract void startBrewing() ;
public abstract void pause() ;

public abstract void resume() ;

Listing 11-17
M4HotWaterSource.java

public class M4HotWaterSource extends HotWaterSource

implements Pollable {

private CoffeeMakerAPI api;

public M4HotWaterSource (CoffeeMakerAPI api)

this.api = api;

public boolean isReady() {

int boilerStatus = api.getBoilerStatus() ;
return boilerStatus == api.BOILER NOT EMPTY;
}
public void startBrewing() {

apil.setReliefValveState (api.VALVE CLOSED) ;
apil.setBoilerState (api.BOILER_ON) ;

public void poll() {
int boilerStatus = api.getBoilerStatus() ;
if (isBrewing)
if (boilerStatus == api.BOILER EMPTY) ({
api.setBoilerState (api.BOILER_OFF) ;

api.setReliefValveState (api.VALVE CLOSED) ;

declareDone () ;

public void pause()
apil.setBoilerState (api.BOILER_OFF) ;

apil.setReliefValveState (api.VALVE OPEN) ;

public void resume()
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api.setBoilerState (api .BOILER_ON) ;
api.setReliefValveState (api.VALVE CLOSED) ;

Listing 11-18
ContainmentVessel.java

public abstract class ContainmentVessel ({
private UserInterface ui;
private HotWaterSource hws;
protected boolean isBrewing;

protected boolean isComplete;

public ContainmentVessel() {
isBrewing = false;
isComplete = true;

public void init (UserInterface ui, HotWaterSource hws) {
this.ui = ui;

this.hws = hws;

public void start() {
isBrewing = true;

isComplete = false;

public void dome() {
isBrewing = false;

}

protected void declareComplete()
isComplete = true;

ui.complete () ;

protected void containerAvailable()

hws.resume () ;

protected void containerUnavailable()

hws.pause () ;
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public abstract boolean isReady () ;

Listing 11-19
M4ContainmentVessel.java

public class M4ContainmentVessel extends ContainmentVessel

implements Pollable ({

private CoffeeMakerAPI api;

private int lastPotStatus;

public M4ContainmentVessel (CoffeeMakerAPI api) {
this.api = api;

lastPotStatus = api.POT_EMPTY;

public boolean isReady() {
int plateStatus = api.getWarmerPlateStatus() ;
return plateStatus == api.POT EMPTY;

public void poll() {
int potStatus = api.getWarmerPlateStatus() ;
if (potStatus != lastPotStatus)
if (isBrewing)
handleBrewingEvent (potStatus) ;
} else if (isComplete == false) {
handleIncompleteEvent (potStatus) ;

}

lastPotStatus = potStatus;

private void handleBrewingEvent (int potStatus) {
if (potStatus == api.POT_NOT_EMPTY) ({
containerAvailable () ;
apil.setWarmerState (api.WARMER ON) ;

} else if (potStatus == api.WARMER EMPTY)
containerUnavailable () ;
apil.setWarmerState (api.WARMER OFF) ;

} else { // potStatus == api.POT_ EMPTY

containerAvailable () ;

% 143 U 4k 247 T



UML for Java Programmers 1 3C =Rk Matrix(http://www.matrix.org.cn)

api.setWarmerState (api.WARMER_OFF) ;

private void handleIncompleteEvent (int potStatus)
if (potStatus == api.POT_NOT_EMPTY) ({
api.setWarmerState (api.WARMER_ON) ;
} else if (potStatus == api.WARMER EMPTY) ({
api.setWarmerState (api.WARMER_OFF) ;
} else { // potStatus == api.POT_EMPTY
api.setWarmerState (api.WARMER_OFF) ;

declareComplete () ;

Listing 11-20
Pollable.java

public interface Pollable {
public void poll() ;

Listing 11-21
CoffeeMaker.java

public class CoffeeMaker {
public static void main(String[] args) {
CoffeeMakerAPI api = new M4CoffeeMakerAPIImplementation() ;
M4UserInterface ui = new M4UserInterface (api) ;
M4HotWaterSource hws = new M4HotWaterSource (api) ;
M4ContainmentVessel cv = new M4ContainmentVessel (api) ;
ui.init (hws,cv);
hws.init (ui,cv);
cv.init (ui, hws) ;
while (true) {
ui.poll();
hws.poll () ;
cv.poll () ;




UML for Java Programmers 13 3L 52 i)

Matrix(http://www.matrix.org.cn)

Listing 11-22
TestCoffeeMaker.java

import junit.framework.TestCase;

import junit.swingui.TestRunner;

class CoffeeMakerStub implements CoffeeMakerAPI

public boolean buttonPressed;

public boolean lightOn;

public boolean boilerOn;

public boolean valveClosed;

public boolean plateOn;

public boolean boilerEmpty;

public boolean potPresent;

public boolean potNotEmpty;

public CoffeeMakerStub() {

buttonPresgsed false;

lightOn false;

boilerOn false;

valveClosed true;

plateOn false;

boilerEmpty true;

potPresent true;

potNotEmpty false;

public int getWarmerPlateStatus ()
if (!potPresent)

return WARMER EMPTY;

else if (potNotEmpty)
return POT NOT EMPTY;

else

return POT_ EMPTY;

public int getBoilerStatus() {

return boilerEmpty ? BOILER_EMPTY

public int getBrewButtonStatus()

if (buttonPressed) {

buttonPressed

false;
return BREW BUTTON_ PUSHED;
} else {

{

BOILER _NOT_EMPTY;

{
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return BREW BUTTON NOT PUSHED;

public void setBoilerState (int boilerStatus)

boilerOn = boilerStatus == BOILER_ON;

public void setWarmerState (int warmerState)

plateOn = warmerState == WARMER ON;

public void setIndicatorState (int indicatorState) {

lightOn = indicatorState == INDICATOR_ON;

public void setReliefValveState (int reliefValveState) {

valveClosed = reliefValveState == VALVE CLOSED;

public class TestCoffeeMaker extends TestCase {
public static void main(String[] args) {

TestRunner.main (new String[] {"TestCoffeeMaker"}) ;

public TestCoffeeMaker (String name) {

super (name) ;

private M4UserInterface ui;
private M4HotWaterSource hws;
private M4ContainmentVessel cv;

private CoffeeMakerStub api;

public void setUp() throws Exception {
apli = new CoffeeMakerStub() ;
ui = new M4UserInterface (api) ;
hws = new M4HotWaterSource (api) ;
cv = new M4ContainmentVessel (api) ;
ui.init (hws, cv);
hws.init (ui, cv);

cv.init (ui, hws);
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private void poll() ({
ui.poll();
hws.poll () ;
cv.poll () ;

public void tearDown () throws Exception {

}

public void testInitialConditions() throws Exception {

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true);

public void testStartNoPot () throws Exception {
poll () ;
api.buttonPressed = true;

api.potPresent = false;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true);

public void testStartNoWater () throws Exception {
poll () ;
api.buttonPressed = true;

api.boilerEmpty = true;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true) ;

public void testGoodStart () throws Exception {

normalStart () ;

assert (api.boilerOn == true);
assert (api.lightOn == false);
assert (api.plateOn == false);
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assert (api.valveClosed == true);

private void normalStart()
poll () ;
api.boilerEmpty = false;
api.buttonPressed = true;

poll () ;

public void testStartedPotNotEmpty () throws Exception
normalStart () ;

api.potNotEmpty = true;

poll () ;

assert (api.boilerOn == true);
assert (api.lightOn == false);
assert (api.plateOn == true) ;
assert (api.valveClosed == true);

public void testPotRemovedAndReplacedWhileEmpty ()
throws Exception {
normalStart () ;

api.potPresent = false;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == false);

api.potPresent = true;

poll () ;

assert (api.boilerOn == true);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true);

public void testPotRemovedWhileNotEmptyAndReplacedEmpty ()
throws Exception {
normalFill () ;

api.potPresent = false;

poll () ;
assert (api.boilerOn == false);
assert (api.lightOn == false);
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assert (api.plateOn == false);
assert (api.valveClosed == false);
api.potPresent = true;

api.potNotEmpty = false;

poll () ;

assert (api.boilerOn == true);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true);

private void normalFill()
normalStart () ;
api.potNotEmpty = true;
poll () ;

public void testPotRemovedWhileNotEmptyAndReplacedNotEmpty ()
throws Exception {

normalFill () ;

api.potPresent = false;

poll () ;

api.potPresent = true;

poll () ;

assert (api.boilerOn == true);
assert (api.lightOn == false);
assert (api.plateOn == true) ;
assert (api.valveClosed == true);

public void testBoilerEmptyPotNotEmpty () throws Exception {

normalBrew () ;

assert (api.boilerOn == false);
assert (api.lightOn == true);
assert (api.plateOn == true) ;
assert (api.valveClosed == true) ;

}

private void normalBrew() {
normalFill () ;
api.boilerEmpty = true;
poll () ;
}
public void testBoilerEmptiesWhilePotRemoved ()

throws Exception {
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normalFill () ;
api.potPresent = false;
poll () ;

api.boilerEmpty = true;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == true);
assert (api.plateOn == false);
assert (api.valveClosed == true);

api.potPresent = true;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == true);
assert (api.plateOn == true);
assert (api.valveClosed == true) ;

}

public void testEmptyPotReturnedAfter () throws Exception
normalBrew () ;

api.potNotEmpty = false;

poll () ;

assert (api.boilerOn == false);
assert (api.lightOn == false);
assert (api.plateOn == false);
assert (api.valveClosed == true) ;
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Listing 12-1
SMCRemoteClient.java

package com.objectmentor.SMCRemote.client;

public class SMCRemoteClient implements ClientCommandLineProcessor {
public static Tfinal String VERSION = "$Id: SMCRemoteClient.java,v 1.10
2002/10/28 02:00:40 Administrator Exp $";

private ClientCommandLine commandLine;
private String itsHost;

private int itsPort;

private boolean isVerbose = false;
private Messagelogger itslLogger;

public static void main(String[] args) {
SMCRemoteClient client = new SMCRemoteClient(args);
client.runQ;

}

public SMCRemoteClient(String[] args) {
commandLine = new ClientCommandLine(args);
commandLine.setGenericParameters(this);
it (isVerbose)
itsLogger = new ConsoleMessagelLogger();
else

itsLogger = new NullMessagelLogger();

private void run(Q {
if (commandLine.isValid(Q)) {
logHeader();
commandLine.processCommand(this);
} else {
System.out.printin('usage: ");
System.out.printin(’" to compile: java SMCRemoteClient -u <emailaddress>
-w <password> <filename>");
System.out.printin(” to register: Java SMCRemoteClient -r
<emai laddress>");
System.out.printin(options: -h <hostname> override default hostname.");
System.out.printin(” -p <port> override default port™);
System.out.printin(” -V verbose console output™);
}
¥
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public void setGenericParameters(String host, int port, boolean verbose) {
itsHost = host;
itsPort = port;
isVerbose = verbose;

public void compile(String username, String password, String generator, String
filename) {
RemoteCompiler compiler = new RemoteCompiler(itsHost, itsPort, itsLogger);
compiler.compile(username, password, generator, Ffilename);

}

public void register(String registrant) {
RemoteRegistrar registrar = new RemoteRegistrar(itsHost, itsPort, itsLogger);
registrar.connectAndRegister(registrant);

}

private void logHeader() {
logMessage("'SMCRemoteClient-—-—-————————— ");
logMessage(VERSION) ;
logMessage("'host

" + itsHost);
" + itsPort);

logMessage("'port
logMessage("'------——— - ");

private void logMessage(String msg) {
itsLogger . logMessage(msg) ;
}
}

Listing 12-2
ClientCommandL.ine.java

package com.objectmentor.SMCRemote.client;

import com.neoworks.util.Getopts;

public class ClientCommandLine {
public static final String DEFAULT_HOST = "localhost";
public static final String DEFAULT_PORT = "9000";
public static final String DEFAULT_GENERATOR = "java'"';

private String itsFilename = null;
private String itsHost = DEFAULT_HOST;
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private int itsPort = Integer.parselnt(DEFAULT_PORT);
private String itsGenerator = DEFAULT_GENERATOR;
private boolean isVerbose = false;

private String itsRegistrant;

private String itsUsername;

private String itsPassword;

private boolean isvValid = false;

private Getopts opts;

public ClientCommandLine(String[] args) {
isvValid = parseCommandLine(args);

}

public boolean isvValid() {
return isvalid;

}

public boolean parseCommandLine(String[] args) {
opts = new Getopts(''r:h:p:g:u:w:v'", args);
if (opts.error()) return false;

try {
itsFilename = opts.argv(0);
itsHost = opts.option("h", DEFAULT_HOST);
itsPort = Integer.parselnt(opts.option("p", DEFAULT_PORT));
itsGenerator = opts.option("g", DEFAULT_GENERATOR);
itsRegistrant = opts.option("r", null);
itsUsername = opts.option("u®, null);
itsPassword = opts.option("w", null);

isVerbose = opts.hasOption("v");
} catch (NumberFormatException e) {
return false;

return isCompileCommand() || isRegistrationCommand();

}

public void setGenericParameters(ClientCommandLineProcessor processor) {
processor.setGenericParameters(itsHost, itsPort, isVerbose);

}

public void processCommand(ClientCommandLineProcessor processor) {
if (isCompileCommand()) {
processor.compile(itsUsername, itsPassword, itsGenerator, itsFilename);
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} else if (isRegistrationCommand()) {
processor.register(itsRegistrant);
}
}

private boolean hasFileName() {
return opts.argc() == 1;

}

private boolean isCompileCommand() {
return opts.hasOption("u®) &&
opts.hasOption("w") &&
Topts.hasOption("r*) &&
hasFileName();

private boolean isRegistrationCommand() {
return opts.hasOption("r®) &&
(itsRegistrant != null) &&
Topts.hasOption("u®) &&
Topts.hasOption("w") &&
Topts.hasOption("g") &&
ThasFileName(Q);

public boolean isVerbose() {

return isVerbose;

}

public String getHost() {
return itsHost;

}

public String getFilename() {

return itsFilename;

}

public int getPort() {
return itsPort;

}

public String getGenerator() {

return itsGenerator;

}
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public String getUsername() {

return itsUsername;

}

public String getPassword() {

return itsPassword;

}

Listing 12-3
ClientCommandL.ineProcessor.java

package com.objectmentor.SMCRemote.client;

public interface ClientCommandLineProcessor {

public void setGenericParameters(String host, int port, boolean verbose);

public void compile(String username, String password, String generator, String
filename);

public void register(String registrant);

}

H7& (Loggers)

Listing 12-4 1 Listing 12-6 $2fit 7 x4 H &2 528l, Messagelogger #:11 fuiF
SMCRemoteClient FIAHRN (112 290 5% H & 7H B . NullMessagelLogger i F b 22 Al L6

K., 1M ConsoleMessagelogger 24T E[I IS Eehriflf th,  [RIIS I 4T B I TR TR 75 &L o

Listing 12-4
Messagel ogger.java

package com.objectmentor.SMCRemote.client;

public interface MessagelLogger {
public void logMessage(String msg);
}

Listing 12-5
NullMessagelLogger.java
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package com.objectmentor.SMCRemote.client;

public class NullMessagelLogger implements MessagelLogger {
public void logMessage(String msg) {
}

}

Listing 12-6
ConsoleMessagelLogger.java

package com.objectmentor.SMCRemote.client;

import java.text.SimpleDateFormat;
import java.util_Date;

public class ConsoleMessagelLogger implements MessagelLogger {
public void logMessage(String msg) {
Date logTime = new Date();
SimpleDateFormat fmt = new SimpleDateFormat("'yyyy.MM.dd hh:mm:ss');
String logTimeString = fmt.format(logTime);
System.out.printIn(logTimeString + " | " + msg);
}
}

The Remote Sessions.

Figure 12-8 /8 T # £ ) RemoteRegistrar Il RemoteCompiler [Ef &5 1. 'E A1 1#E
MAL & T s A JE T fE ) 3L 2% RemoteSessionBase ¥R 2L 1ok . X 2625 {f Jf] DATA
TRANSFER OBJECT( % #i5 1% % xf %) £ 2\ 5 JIk 45 # 1 i . LoginTransaction,
LoginResponseTransaction, RegistrationTransaction, RegistrationResponseTransaction,
CompileFileTransaction, CompilerResultsTransaction & # 76 72 43 1 15 FH i E s A2 45 %
X G AL ) S AR S5 4 Z TR LS ) B 0. SEbr L, IRBE R B A4 7Y
Figure 12-2 Hl Figure 12-3 {741 ()3 B4 T A%
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Listing 12-7
RemoteSessionBase.java

package com.objectmentor.SMCRemote.client;

import com.objectmentor.SMCRemote.transactions.*;

import java.io.*;

import java.net.Socket;

public class RemoteSessionBase {
private String itsHost;
private int itsPort;
private Messagelogger itslLogger;
private Socket smcrSocket;

private ObjectlnputStream is;




UML for Java Programmers 1 3C =Rk Matrix(http://www.matrix.org.cn)

private ObjectOutputStream os;

public RemoteSessionBase(String itsHost, int itsPort, MessagelLogger logger) {
this.itsHost = itsHost;
this.itsPort = itsPort;

this.itsLogger = logger;
}

public String getHost() {
return itsHost;

}

public int getPort() {
return itsPort;

}

protected void logMessage(String msg) {
itsLogger. logMessage(msg) ;
}

protected boolean connect() {

logMessage("'Trying to connect to: " + getHost() + ":" + getPort() + "...");
boolean connectionStatus = false;
try {

smcrSocket = new Socket(getHost(), getPort()):

is = new ObjectlnputStream(smcrSocket._getlnputStream());

0s = new ObjectOutputStream(smcrSocket.getOutputStream());
String headerLine = (String) readServerObject();
connectionStatus = headerLine != null && headerLine.startsWith(**'SMCR™);
String message = (String) readServerObject();
if (message != null) {
System.out.println(message);

}

if (connectionStatus)

logMessage(*'Connection acknowledged: + headerLine);

else
logMessage("'Bad Acknowledgement: "'
} catch (Exception e) {

connectionStatus = false;

+ headerLine);

logMessage(*'Connection failed:

}

return connectionStatus;

}

+ e.getMessage()):
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public void close() {
if (is = null |] os != null || smcrSocket != null) {

logMessage(*'Closing Connection.');

try {
if (is = null) is.close();
if (os = null) os.close();
if (smcrSocket '= null) smcrSocket.close();

} catch (10Exception e) {
logMessage("'Couldn®"t close : " + e.getMessage()):

protected boolean login(String username, String password) {
try {
LoginTransaction It = new LoginTransaction(username, password);
sendTransaction(lt);

LoginResponseTransaction Irt (LoginResponseTransaction)
readServerObject();
if (Irt.isAccepted()) {
logMessage("'login (" + Irt.getLoginCount() + ") accepted.');
return true;
} else {
logMessage(*'Login Rejected');
return false;
}
} catch (Exception e) {
logMessage(*'login failed: " + e);
return false;
}
}

protected boolean sendTransaction(SocketTransaction t) {
boolean sent = false;
try {
os.writeObject(t);
os.flush(Q);
sent = true;
} catch (10Exception e) {
sent = false;

}

return sent;

}
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protected Object readServerObject() throws Exception {
return is.readObject();
}
}

Listing 12-8
LoginTransaction.java

package com.objectmentor_SMCRemote.transactions;

public class LoginTransaction implements SocketTransaction {
private String itsUserName;

private String itsPassword;

public LoginTransaction(String itsUserName, String itsPassword) {
this.itsUserName = itsUserName;

this.itsPassword = itsPassword;

}

public String getUserName() {

return itsUserName;

}

public String getPassword() {

return itsPassword;

}

public void accept(SocketTransactionProcessor processor) throws Exception {
processor .process(this);
}
}

Listing 12-9
LoginResponseTransaction.java

package com.objectmentor._SMCRemote.transactions;

public class LoginResponseTransaction implements SocketTransaction {
private boolean isAccepted;

private int loginCount;

public LoginResponseTransaction(boolean accepted, int loginCount) {
this.loginCount = loginCount;

this.isAccepted = accepted;

}
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public boolean isAccepted() {
return isAccepted;

}

public int getLoginCount() {
return loginCount;

}

public void accept(SocketTransactionProcessor processor) throws Exception {
processor.process(this);
}
}

RemoteSesionBase.login() & # i T Uk =47 24 A AR

LoginTransaction It = new LoginTransaction(username, password);

sendTransaction(lt);

LoginResponseTransaction Irt = (LoginResponseTransaction) readServerObject();

REAT WoR T IE A T IR DTSN . R RLE Listing 12-10 HHAE S FF,
IS S BT T, BRSNS AT B

Listing 12-10
SocketTransaction.java

package com.objectmentor_SMCRemote.transactions;

import java.io.Serializable;

public interface SocketTransaction extends Serializable {

public void accept(SocketTransactionProcessor processor) throws Exception;

}

Listing 12-10 $¢M T S 4hH 34,  B&EAE SocketTransaction 2845 —4> VISITOR (Vi
] ORI . AEFRATT2E S A 1) SMCRemoteServer 2 Ji oAl i AN 4 50t Ay A4 EAdi
Flizp A

miE i M

RemoteRegistar  F1 ¥ 4~ ¥ M # 4 ( RegistrationTransaction
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RegistrationResponseTransaction) ‘©/~7E Listing 12-11 % Listing 12-13 &1, XNl FidkE
WO OR . e A R OHb O B B I 45 4% JF & iX  RegistrationTransaction ,  #& 5 2

RegistrationResponseTransaction, JFfi e 4 i 45 #e 2 1 .

Listing 12-11
RemoteRegistrar.java

package com.objectmentor.SMCRemote.client;

import com.objectmentor.SMCRemote.transactions.™;

public class RemoteRegistrar extends RemoteSessionBase {

public RemoteRegistrar(String itsHost, int itsPort, MessagelLogger logger) {
super(itsHost, itsPort, logger);
}

public void connectAndRegister(String registrant) {
it (connect()) {
RegistrationResponseTransaction rrt;
if ((rrt = register(registrant)) !'= null) {
if (rrt.isConfirmed()) {
logMessage(registrant + " was registered");
System.out.printIn('User: " + registrant + " registered. Email sent.");
} else {
logMessage(registrant + " was NOT registered: " +
rrt.getFailureReason());
System.out.printin(registrant + " was NOT registered: " +
rrt.getFailureReason());
}
} else { /7 rrt == null
System.out.printIn(*"'Something bad happened. Sorry.");
¥
close();
} else { // conect
System.out.printin('failed to connect to " + getHost() + ":" + getPort());

}

RegistrationResponseTransaction register(String registrant) {
logMessage("'Attempting to register " + registrant);

RegistrationTransaction t = new RegistrationTransaction(registrant);
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sendTransaction(t);
RegistrationResponseTransaction rrt = null;
try {
rrt = (RegistrationResponseTransaction) readServerObject();
} catch (Exception e) {

logMessage("'Could not send registration response: + e.getMessage()):

return null;

}

return rrt;

Listing 12-12
RegistrationTransaction.java

package com.objectmentor_SMCRemote.transactions;

public class RegistrationTransaction implements SocketTransaction {

private String username;

public String getUsername() {

return username;

}

public RegistrationTransaction(String username) {

this.username = username;

}

public void accept(SocketTransactionProcessor processor) throws Exception {
processor .process(this);
}
}

Listing 12-13
RegistrationResponseTransaction.java

package com.objectmentor._SMCRemote.transactions;

public class RegistrationResponseTransaction implements SocketTransaction {
private boolean confirmed;

private String failureReason;

public RegistrationResponseTransaction(boolean confirmed) {

this.confirmed = confirmed;

}
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public String getFailureReason() {

return failureReason;

}

public void setFailureReason(String failureReason) {
this.failureReason = failureReason;

}

public boolean isConfirmed() {

return confirmed;

}

public void accept(SocketTransactionProcessor processor) throws Exception {
processor.process(this);

}
}
ILIE R IE AR
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Compile Process
Listing 12-14
RemoteCompiler.java
package com.objectmentor.SMCRemote.client;
import com.objectmentor.SMCRemote.transactions.*;
import java.io.*;
import java.util_Vector;
public class RemoteCompiler extends RemoteSessionBase {
private String itsFilename = null;
private String itsGenerator = ClientCommandLine_.DEFAULT_GENERATOR;
private String itsRegistrant;
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public RemoteCompiler(String itsHost, int itsPort, Messagelogger itsLogger) {
super(itsHost, itsPort, itslLogger);
}

public void compile(String username, String password, String generator, String
filename) {
itsFilename = Ffilename;
itsGenerator = generator;
logCompileHeader();

connectAndRequestCompile(username, password);

private void connectAndRequestCompile(String username, String password) {
if (prepareFile()) {
it (connect()) {
if (login(username, password)) {
if (compile() == false) {
System.out.printIn(Internal error, something awful. Sorry.");
}
} else { /77 login
System.out.printIn('failed to log in.");
}
close():;
} else { // connect
System.out.printin('failed to connect to " + getHost() + ":" + getPort());
}
} else { // prepareFile
System.out.printIn(*’could not open: " + itsFilename);
} /7 prepareFile
}

private boolean compile() {
CompilerResultsTransaction crt = compileFile();
if (crt == null)
return false;
writeCompilerOutputLines(crt);

return true;

public void setFilename(String itsFilename) {
this.itsFilename = itsFilename;

}
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public boolean prepareFile() {
boolean filePrepared = false;
FilelnputStream is = null;
File f = new File(itsFilename);
if (f.existsQ)) {
filePrepared = true;

}

return FfilePrepared;

public CompilerResultsTransaction compileFile() {
CompilerResultsTransaction crt = null;
logMessage("'Sending file and requesting compilation.');

try {

CompileFileTransaction t = new CompileFileTransaction(itsFilename,

itsGenerator);
if (sendTransaction(t) == true) {
crt = (CompilerResultsTransaction) readServerObject();

logCompilerResultsMessage(crt);
crt.write(Q;

}
} catch (Exception e) {
logMessage("'Compilation process failed: " + e.getMessage()):

}

return crt;

}

private static void writeCompilerOutputLines(CompilerResultsTransaction crt)
{
Vector stdout = crt.getStdoutLines();
writeLineVector(System.out, crt.getStdoutLines());
writeLineVector(System.err, crt.getStderrLines());

}

private static void writeLineVector(PrintStream ps, Vector stdout) {
for (int i = 0; i < stdout.size(); i++) {
String s = (String) stdout.elementAt(i);
ps.printin(s);
}
}

private void logCompileHeader() {

logMessage("'Compiling...");
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logMessage(*'file = " + 1tsFilename);
logMessage(''generator = ' + itsGenerator);

}

private void logCompilerResultsMessage(CompilerResultsTransaction crt) {
logMessage("'Compi lation results received.");
String filenames[] = crt.getFilenames();
for (int i = 0; i1 < filenames.length; i++) {
String s = (String) filenames[i];
logMessage("'. . file: " + s + " received.");
}
}

Listing 12-15
CompileFileTransaction.java

package com.objectmentor_SMCRemote.transactions;

import com.objectmentor.SocketUtilities._FileCarrier;

import java.io.File;

public class CompileFileTransaction implements SocketTransaction {
private FileCarrier itsCarrier;

private String itsGenerator;

public CompileFileTransaction(String filename, String generator) {
itsCarrier = new FileCarrier(null, filename);

itsGenerator = generator;

}

public String getFilename() {

return itsCarrier._getFilename();

}

public String getGenerator() {

return itsGenerator;

}

public void write(File subDirectory) {

itsCarrier_write(subDirectory);

}
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public void accept(SocketTransactionProcessor processor) throws Exception {
processor.process(this);
}
}

Listing 12-16
CompilerResultsTransaction.java

package com.objectmentor_SMCRemote.transactions;

import com.objectmentor.SocketUtilities._FileCarrier;

import java.io.File;

import java.util_Vector;

public class CompilerResultsTransaction implements SocketTransaction {
public static final int OK = O;
public static final int NOT_LOGGED_IN = 1;

private FileCarrier[] files;
private String[] filenames;
private Vector stdout;
private Vector stderr;

private int status;

public int getStatus() {

return status;

}

public void setStatus(int status) {

this.status = status;

}

public Vector getStdoutLines() {

return stdout;

}

public Vector getStderrLines() {

return stderr;

}

public String[] getFilenames() {

return filenames;
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public CompilerResultsTransaction() {
stdout = new Vector():

stderr = new Vector();

}

public void loadFiles(File subDirectory, String[] filenames) {
this.filenames = filenames;
files = new FileCarrier[Ffilenames.length];
for (int Ffilelndex = 0; Ffilelndex < filenames.length; filelndex++) {
files[filelndex] = new FileCarrier(subDirectory, Filenames[filelndex]);
}
}

public void write(Q) {
for (int Ffilelndex = 0; Ffilelndex < files.length; filelndex++) {
FileCarrier carrier = files[filelndex];
carrier.write();
}
}

public void accept(SocketTransactionProcessor processor) throws Exception {
processor.process(this);
}
}

MHIEHEE FileCarrier

CompileFileTransaction I CompilerResultsTransaction #B7 ZE7E % ) viig Fl A 55 7 1
R AEERESCA S A AN FileCarrier (14§15, FileCarrier 43—/ fki%
SAFHIATR S ORI PRAT I A5 . s TN AR EAE FileCarrier 11
Jii%, A T FileCarrier 815 —NH ORI 1%

Listing 12-17
FileCarrier.java

package com.objectmentor.SocketUtilities;

import java.io.*;

import java.util_*;
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public class FileCarrier implements Serializable {
private String itsFilename;
private LinkedList itsLines = new LinkedList();
private boolean loaded = false;
private boolean error = false;

public FileCarrier(File subDirectory, String Ffilename) {
File inputFile = new File(subDirectory, filename);
itsFilename = new String(filename);
BufferedReader br = null;
try {
br = new BufferedReader (new InputStreamReader (new
FilelnputStream(inputFile)));
String line;
while ((line = br.readLine(Q)) != null) {
itsLines_add(line);
}
br.close();
loaded = true;
} catch (Exception e) {
error = true;
}
}

public void writeQ) {
write(null);

}

public void write(File subDirectory) {
File f = new File(subDirectory, itsFilename);
if (f.exists()) f.delete();
try {
PrintStream w = new PrintStream(new FileOutputStream(f));
for (lterator i = itsLines.iterator(); i.hasNext();) {
String line = (String) i.next();
w.printin(line);
}
w.close();
} catch (10Exception e) {
error = true;
}
}




UML for Java Programmers 1 3C =Rk Matrix(http://www.matrix.org.cn)

public boolean isLoaded() {
return loaded;

}

public boolean isError() {

return error;

}

public String getFilename() {
return itsFilename;
}
}

SMCRemoteCl ient /]\&5
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ZH, ARG E R PAT —ANEME g F, O Y 0 F 5 R A IR S5 3%, AR A MUl
I D AEE o N7 )

SMCRemoteServer
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SocketService winterfaces
SocketServer

+ SocketService{port: int, SocketServer)
+ close{) + garve{s Socket)

Figure 12-10
SocketService
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HelloService.

Listing 12-18
Socket service that says “Hello”

class HelloService implements SocketServer {
public void serve(Socket s) {
try {
OutputStream os = s.getOutputStream();
PrintStream ps = new PrintStream(os);
ps.printin('Hello™);
} catch (10Exception e) {
}
}

Listing 12-19
A client that tests the HelloService

public void testSendMessage() throws Exception {
ss = new SocketService(999, new HelloService());
Socket s = new Socket(‘localhost™, 999);
BufferedReader br = TestUtility.GetBufferedReader(s);
String answer = br.readLine();
s.close();
ss.close();

assertEquals('Hello", answer);
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Figure 12-11
SocketService Object Diagram
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Listing 12-20
SocketServer.java

package com.objectmentor.SocketService;

import java.net.Socket;

public interface SocketServer {

public void serve(Socket s);
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Listing 12-21
SocketService.java

package com.objectmentor.SocketService;

import java.io.lOException;
import java.net.*;
import java.util._LinkedList;

public class SocketService {

private ServerSocket serverSocket = null;

private Thread serviceThread = null;

private boolean running = false;

private SocketServer itsService = null;

private LinkedList threads = new LinkedList();

public SocketService(int port, SocketServer service) throws Exception {
itsService = service;
serverSocket = new ServerSocket(port);
serviceThread = new Thread(new Runnable() {
public void run() {
serviceThread();

DF

serviceThread.start();

public void close() throws Exception {
waitForServiceThreadToStart();
running = false;
serverSocket.close();
serviceThread. join();
waitForServerThreads();

private void waitForServiceThreadToStart() {
while (running == false)
Thread.yield();

private void serviceThread() {
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running = true;
while (running) {
try {
Socket s = serverSocket.accept();
startServerThread(s);
} catch (10Exception e) {
}

private void startServerThread(Socket s) {
Thread serverThread = new Thread(new ServerRunner(s)):
synchronized (threads) {
threads.add(serverThread);

}

serverThread.start();

private void waitForServerThreads() throws InterruptedException {
while (threads.size() > 0) {
Thread t;
synchronized (threads) {
t = (Thread) threads.getFirst();
}
t.joinQ);

private class ServerRunner implements Runnable {
private Socket itsSocket;

ServerRunner(Socket s) {
itsSocket = s;

public void run() {

try {
itsService.serve(itsSocket);
synchronized (threads) {

threads.remove(Thread.currentThread());

}
itsSocket.close();

} catch (10Exception e) {
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Listing 12-22
SMCRemoteService.java

package com.objectmentor.SMCRemote.server;

import com.objectmentor.SocketService.*;
import com.neoworks.util.Getopts;

import java.io.*;

import java.text.SimpleDateFormat;
import java.util.*;

import java.net.Socket;

class NullUserDirectory implements UserDirectory {
public boolean isValid(String username, String password) {
return true;

public String getPassword(String username) {
return null;

public int incrementLoginCount(String username) {
return O;

public boolean add(String username, String password) {
return true;

class NullEmailSender implements EmailSender {
public boolean send(String emailAddress, String subject, String text) {
return true;

public class SMCRemoteService {
public static final String DEFAULT_PORT = '9000";
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public static final String VERSION = "0.99";

public static final String COMPILE_COMMAND = "java -cp c:\\SMC\\smc.jar
smc.Smc -f'';

static boolean isVerbose = false;

static boolean isEmailQuiet = false;

static iInt servicePort;

static String messageFile;

private static UserDirectory userDirectory = new NullUserDirectory();

private static EmailSender emailSender = new NullEmailSender();

private SocketService service;

SocketServer server = new SocketServer() {

public void serve(Socket socket) {
new SMCRemoteServer() .serve(socket);

public SMCRemoteService(int port) throws Exception {

service = new SocketService(port, server);

public void close() throws Exception {
service.close();

static void setUserDirectory(UserDirectory userDirectory) {
SMCRemoteService.userDirectory = userDirectory;

public static void setEmailSender(EmailSender emailSender) {
SMCRemoteService.emailSender = emailSender;

public static void main(String[] args) {
if (parseCommandLine(args)) {
verboseHeader();
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setUserDirectory(new UserRepository(‘'users™));
if (lisEmailQuiet)
setEmailSender(new OReillyEmailSender());
try {
SMCRemoteService service = new SMCRemoteService(servicePort);
} catch (Exception e) {
System.err._printin(''Could not connect');
}
} else {
System.out._printIn('usage: java SMCRemoteService -p <port> -v');

static boolean validate(String username, String password) {
return userDirectory.isValid(username, password);

static boolean addUser(String username, String password) throws Exception {
return userDirectory.add(username, password);

static String getPassword(String username) {

return userDirectory.getPassword(username);

static int incrementLoginCount(String username) throws Exception {

return userDirectory.incrementLoginCount(username);

static boolean sendEmail(String emailAddress, String subject, String text)

return emailSender.send(emailAddress, subject, text);

static boolean parseCommandLine(String[] args) {

Getopts opts = new Getopts("m:p:ve', args);

if (opts.error())
return false;

try {
servicePort = Integer.parselnt(opts.option("p", DEFAULT_PORT));
isVerbose = opts.hasOption("v");
messageFile = opts.option(*m", null);
isEmailQuiet = opts.hasOption(“e");

} catch (NumberFormatException e) {
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return false;

}

return true;

static String buildCommand(String filename, String generator) {

String generatorClass;
if (generator.equals('java'))

generatorClass = ''smc.generator.java.SMJavaGenerator";
else 1T (generator.equals('C++™))

generatorClass = '"'smc.generator.cpp.SMCppGenerator';
else

return "echo bad generator ' + generator;

return COMPILE_COMMAND + " -g " + generatorClass + " " + filename;

static int executeCommand(String command, Vector stdout, Vector stderr)
throws Exception {
Runtime rt = Runtime.getRuntime();
Process p = rt.exec(command);
flushProcessOutputs(p, stdout, stderr);
p-waitFor(Q);
return p.exitvValue(Q);

private static void FlushProcessOutputs(Process p, Vector stdout,
Vector stderr) throws 10Exception {
BufferedReader stdoutReader = new BufferedReader(new InputStreamReader
p-getlnputStream()));
BufferedReader stderrReader = new BufferedReader(new InputStreamReader (
p-getErrorStream()));
String line;
while ((line = stdoutReader.readLine()) !'= null)
stdout.add(line);
while ((line = stderrReader.readLine()) !'= null)
stderr.add(line);

static File makeTempDirectory() {
File tmpDirectory;
do {
long millis = System.currentTimeMillis(Q);
tmpDirectory = new File('smcTempDirectory” + millis);
} while (tmpDirectory.exists());
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tmpDirectory.mkdir();
return tmpDirectory;

private static void verboseHeader() {
verboseMessage ("'SMCRemoteService--——————————— - ");
verboseMessage(VERSION) ;
verboseMessage("'port = "
if (isEmailQuiet)

verboseMessage(“'email is disabled™);

+ servicePort);

verboseMessage(*'-----————-------——— - );

static void verboseMessage(String msg) {
if (isVerbose) {
Date logTime = new Date();
SimpleDateFormat fmt = new SimpleDateFormat("'yyyy-MM.dd hh:mm:ss');
String logTimeString = fmt.format(logTime);

+ msg);

System.out.printIn(logTimeString + " |

Listing 12-23
UserDirectory.java

package com.objectmentor.SMCRemote.server;

public interface UserDirectory {

public boolean isValid(String username, String password);

public boolean add(String username, String password) throws Exception;

public String getPassword(String username);

public int incrementLoginCount(String username) throws Exception;

Listing 12-24
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EmailSender.java

package com.objectmentor.SMCRemote.server;

public interface EmailSender {
public boolean send(String emailAddress, String subject, String text);

SMCRemoteServer
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Figure 12-13
SMCRemoteServer structure. The Transaction Visitor Pattern.
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Listing 12-25
SMCRemoteServer.java

package com.objectmentor.SMCRemote.server;

import com.objectmentor.SMCRemote.transactions.*;

import com.objectmentor.SocketService.SocketServer;

import java.io.ObjectlnputStream;

import java.net.Socket;

class SMCRemoteServer extends SocketTransactionProcessor {
private ObjectlnputStream serverlnput;
private boolean isOpen = false;

private ServerSession session;

public void serve(Socket socket) {

isOpen = true;
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try {
session = new ServerSession(this, socket);
session.verboseMessage(''Connected') ;
serverlnput = session.initializeSession(socket);
while (isOpen) {
SocketTransaction st = (SocketTransaction) serverlnput.readObject();
st.accept(this);
}
} catch (Exception e) {
SMCRemoteService.verboseMessage(''Connection torn down:" + e);
return;

}

SMCRemoteService.verboseMessage(*'Connection closed normally.");

public void process(CompileFileTransaction t) throws Exception {
session.compileEvent(t);

}

public void process(LoginTransaction t) throws Exception {
session. loginEvent(t);

}

public void process(RegistrationTransaction t) throws Exception {
session.registerEvent(t);

}

public void close() {
isOpen = false;
}
}

Listing 12-26
SocketTransactionProcessor.java

package com.objectmentor_SMCRemote.transactions;

public class SocketTransactionProcessor {
public void process(CompileFileTransaction t) throws Exception {

throw new NoProcessorException(*'CompileFileTransaction');
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public void process(CompilerResultsTransaction t) throws Exception {
throw new NoProcessorException("'CompilerResultsTransaction'™);

}

public void process(LoginTransaction t) throws Exception {
throw new NoProcessorException(‘'LoginTransaction);

}

public void process(LoginResponseTransaction t) throws Exception {
throw new NoProcessorException(''LoginResponseTransaction');

}

public void process(RegistrationTransaction t) throws Exception {
throw new NoProcessorException("'RegistrationTransaction');

}

public void process(RegistrationResponseTransaction t) throws Exception {
throw new NoProcessorException(*'RegistrationResponseTransaction'™);

}

ServerSession
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Figure 12-15 )
Serversession Finite State Machine.

Listing 12-27
server.sm

Context ServerControllerContext
FSMName ServerController
Pragma Package com.objectmentor.SMCRemote.server

Initial Idle

{
Idle {
loginEvent Loggingln s
compileEvent Idle sendCompileRejection

registerEvent StoringUser {}

abortEvent * reportError

}

StoringUser <storeUserAndSendPassword {

userStoredEvent Idle confirmRegistration

userNotStoredEvent ldle denyRegistration

sendFailedEvent Idle denyRegistration

abortEvent Idle {reportError denyRegistration}
}

LoggingIn <checkValidUser {
validUserEvent Loggedln acknowledgelLogin

invalidUserEvent Idle rejectlLogin
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abortEvent Idle reportError

}

Loggedin {
compileEvent Compiling {}
abortEvent Idle reportError

}

Compiling <doCompile {

goodCompileEvent Closing sendCompileResults
badCompileEvent Closing sendCompileError
abortEvent Idle reportError

}

Closing < close{
closeEvent Closed {}

}

Closed {}
}

=JE FSM (Three Level FSM)

ServerSession /& —Jz FSM (Three Level FSM) BB —#4 . XA,
BATRE KA FRARSHL (FSMD 753 240 Figure 12-16 P —Jz.
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ServerController
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Closed lclle
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Closing

Figure 12-16
Three Level Finite State Machine.

Listing 12-28
ServerControllerContext.java

package com.objectmentor.SMCRemote.server;

public class ServerControllerContext {
public void FSMError(String event, String state) {
SMCRemoteService.verboseMessage("'Transition Error. Event:" + event + ' 1in

state:" + state);

}

public void checkValidUser() {
}

public void close() {
+

public void acknowledgeLogin() {
}
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public void rejectLogin() {

}

public void doCompile() {

public void sendCompileResults() {

public void sendCompileRejection() {

public void sendCompileError() {

}

public void reportError() {

public void confirmRegistration() {

public void denyRegistration() {

public void storeUserAndSendPassword() {

Listing 12-29
ServerSession.java

package com.objectmentor.SMCRemote.server;

import com.objectmentor.SMCRemote.transactions.™;

import java.io.*;
import java.net.*;

class ServerSession extends ServerController {
private ObjectOutputStream serverOQOutput;
private ObjectlnputStream serverlnput;
private String itsSessionlD;

private Socket itsSocket;
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private Exception itsException;
private SMCRemoteServer itsParent;

private String registrationFailureReason = null;

private CompileFileTransaction cft;
private File tempDirectory;

private CompilerResultsTransaction crt;
private LoginTransaction It;

private RegistrationTransaction rt;

public ServerSession(SMCRemoteServer parent, Socket socket) throws I10Exception

{

itsParent = parent;

itsSocket = socket;

buildSessionID();

serverOutput = new ObjectOutputStream(itsSocket.getOutputStream());
serverlnput = new ObjectlnputStream(itsSocket._getlnputStream());

public ObjectlInputStream initializeSession(Socket socket) throws 10Exception
{
serverOutput.writeObject("'SMCR Server. " + SMCRemoteService.VERSION);
writeMessageFile();
serverOutput.flush();

return serverlnput;

private void writeMessageFile() throws 10Exception {
if (SMCRemoteService.messageFile == null) {
serverOutput._writeObject(null);
} else {
StringBuffer b = new StringBuffer();
BufferedReader br = new BufferedReader (new
FileReader(SMCRemoteService.messageFile));
String line;
while ((line = br.readLine(Q)) != null)
b.append(line + "\n");
serverOutput._writeObject(b.toString());
}
}

public void compileEvent(CompileFileTransaction cft) {
this.cft = cft;
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compileEvent();

}

public void loginEvent(LoginTransaction It) {
this. It = It;
loginEvent();

}

public void registerEvent(RegistrationTransaction rt) {
this.rt = rt;
verboseMessage(rt.getUsername() + " requests registration.');
registerEvent();

}

public String generatePassword() {
verboseMessage(*'Generating password.');

return PasswordGenerator.generatePassword();

}

public void storeUserAndSendPassword() {
String password = generatePassword();
String username = rt.getUsername();
try {
boolean stored = SMCRemoteService.addUser(username, password);
if (stored) {
verboseMessage('User stored. Sending password email.'™);
boolean emailSent = sendPasswordEmail(username, password);
if (emailSent)
userStoredEvent();
else {
verboseMessage(*'could not send email.™);
registrationFailureReason = "could not send email.";
sendFailedEvent();
}
¥} else {
verboseMessage(*'Duplicate Registration'™);
password = SMCRemoteService.getPassword(username);
resendPasswordEmai l (username, password);
registrationFailureReason = "already a member. Email resent.";
userNotStoredEvent();
}
} catch (Exception e) {
abort(e);
}
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private boolean resendPasswordEmail(String username, String password) {

return SMCRemoteService.sendEmail (username,
""SMCRemote Resending password",

"Your SMCRemote password is: " + password);

private boolean sendPasswordEmail(String username, String password) {
return SMCRemoteService.sendEmail (username,
""SMCRemote Registration Confirmation",

"Your password is: ' + password);

public void confirmRegistration() {
verboseMessage(*'Confirming registration.');
try {
RegistrationResponseTransaction rrt =
RegistrationResponseTransaction(true);
sendToClient(rrt);
} catch (Exception e) {
abort(e);
}
}

public void denyRegistration() {
verboseMessage("'Registration Denied: " + registrationFailureReason);
try {
RegistrationResponseTransaction rrt
= new RegistrationResponseTransaction(false);
rrt.setFailureReason(registrationFailureReason);
sendToClient(rrt);
} catch (10Exception e) {
abort(e);
}
}

public void checkValidUser() {
String userName = It._getUserName();
String password = It_getPassword();
if (SMCRemoteService.validate(userName, password))
validUserEvent();
else

invalidUsertEvent();

new
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public void close(Q) {
itsParent.close();
closeEvent();

}

public void acknowledgeLogin() {
try {
int logins = SMCRemoteService.incrementLoginCount(lt.getUserName());
verboseMessage("'Login(** + logins + ") : " + It_getUserName() + " accepted.");
LoginResponseTransaction Irt = new LoginResponseTransaction(true, logins);
sendToClient(lrt);
} catch (Exception e) {
abort(e);
}
}

public void rejectLogin() {
verboseMessage(*'Login: " + It.getUserName() + " rejected.™);
try {
LoginResponseTransaction Irt = new LoginResponseTransaction(false, 0);
sendToClient(lrt);
} catch (10Exception e) {
abort(e);
}
}

public void doCompile() {
verboseMessage("'Compiling: " + cft.getFilename() + " using " +

cft_getGenerator() + generator.");

try {
tempDirectory = SMCRemoteService.makeTempDirectory();

cft_write(tempDirectory);

compile(Q);
goodCompileEvent();
} catch (Exception e) {
abort(e);
}
}

public void sendCompileResults() {
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try {
sendCompilerResultsToClient();

tempDirectory.delete();
} catch (10Exception e) {
abort(e);
}
}

public void sendCompileRejection() {
verboseMessage("'Not logged in, can®"t compile.");
CompilerResultsTransaction crt = new CompilerResultsTransaction();
crt.setStatus(CompilerResultsTransaction.NOT_LOGGED_IN);
try {
sendToClient(crt);
} catch (10Exception e) {
abort(e);
}
}

public void sendCompileError() {

public void reportError() {
System.out.printIn(**Aborting: " + itsException);

}

private void abort(Exception e) {
itsException = e;
abortEvent();

}

private void buildSessionID() {
InetAddress addr = itsSocket.getlnetAddress();
String connectedHostName = addr.getHostName();
String connectedlP = addr.getHostAddress();
if (connectedHostName.equals(connectedlIP)) {

itsSessionlD = connectedHostName + "':" + itsSocket.getPort();
} else {
itsSessionlD = connectedHostName + '":" + itsSocket.getPort() + "(" +

connectedIP + ')";

}
¥
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private void compile() throws Exception {
String filename = cft_getFilename();
crt = new CompilerResultsTransaction();
File batFile = writeCompileScript();

SMCRemoteService.executeCommand(tempDirectory + "\\smc.bat",
crt.getStdoutLines(), crt.getStderrLines());

batFile.delete();
File sourceFile = new File(tempDirectory, filename);
sourceFile.delete();

}

private File writeCompileScript() throws I0Exception {

File batFile = new File(tempDirectory, "smc.bat");
PrintWriter bat = new PrintWriter(new FileWriter(batFile));
bat._printIn('cd " + tempDirectory);
bat.printIn(SMCRemoteService.buildCommand(cft.getFilename(),

cft_getGenerator()));
bat.close();
return batFile;

}

private void sendCompilerResultsToClient() throws I10Exception {
String[] filenames = tempDirectory.list();
crt_loadFiles(tempDirectory, filenames);
crt._setStatus(CompilerResultsTransaction.OK);
verboseSendFileReport(filenames);
sendToClient(crt);
deleteCompiledFiles(filenames);

private void sendToClient(SocketTransaction t) throws 10Exception {
serverOutput._writeObject(t);
serverOutput.flush();

}

private void deleteCompiledFiles(String[] filenames) {
for (int i = 0; i1 < filenames.length; i++) {
File ¥ = new File(tempDirectory, filenames[i]);
f.delete();
}
}
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private void verboseSendFileReport(String[] filenames) {
for (int i = 0; i1 < filenames.length; i++) {
String filename = Ffilenames[i];
verboseMessage("'Sending: " + Filename);
}
}

public void verboseMessage(String msg) {
SMCRemoteService.verboseMessage(''<" + itsSessionlD + "> " + msQ);

}

AR #EREE (UserRepository)
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Listing 12-30
UserRepository.java

package com.objectmentor.SMCRemote.server;
import org.jdom.*;
import org.jdom. input.SAXBuilder;

import org.jdom.output.XMLOutputter;

import java.io.*;
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public class UserRepository implements UserDirectory {

class User {
public User() {
}

public User(String username, String password, int loginCount) {
this.username = username;
this.password = password;
this.loginCount = loginCount;

}

String username;
String password;
int loginCount;

private File userDirectory;

public UserRepository(String userDirectoryName) {
userDirectory = makeUserDirectory(userDirectoryName);

}

private File makeUserDirectory(String userDirectoryName) {
File directory = new File(userDirectoryName);
if (directory.exists())
directory.mkdir(Q);
return directory;

}

public boolean isValid(String username, String password) {
return password.equals(getPassword(username));

}

public String getPassword(String username) {
User user = readUser(username);

return user.password;

}

private User readUser(String username) {
User user = new User();

try {
File userFile = new File(userDirectory, username);
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if (userFile.canRead()) {
SAXBui lder builder = new
SAXBuilder(*'org.apache.xerces.parsers.SAXParser™);
Document userDoc = builder.build(userFile);
Element userElement = userDoc.getRootElement();
user.username = userElement.getChild("name').getTextTrim();
user.password = userElement.getChild("password™).getTextTrim();
user.loginCount =
Integer.parselnt(userElement.getChild(*"loginCount') .getTextTrim(Q));
}
} catch (JDOMException e) {
System.out.printIn('e = " + e);
return null;

}

return user;

}

public boolean add(String username, String password) throws Exception {
File userFile = new File(userDirectory, username);
if (userFile._exists() == false) {
User user = new User(username, password, 0);
writeUser(user);
return true;
} else {
return false;
}
}

private void writeUser(User user) throws I0Exception {
File userFile = new File(userDirectory, user.username);
FileOutputStream os = new FileOutputStream(userFile);
Document userDoc = createUserDocument(user);
XMLOutputter xmlOut = new XMLOutputter();
xmlOut.output(userDoc, 0s);

os.close();

private Document createUserDocument(User user) {
Element userElement = new Element(‘'user'™);
userElement.addContent(new Element("'name').setText(user.username));
userElement.addContent(new Element(''password").setText(user.password));
userElement.addContent(new
Element(""loginCount'™) .setText(Integer.toString(user.loginCount)));
Document userDoc = new Document(userElement);
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return userDoc;

}

public boolean clearUserRepository() {
boolean cleared = true;

File files[] = userDirectory._listFiles();

for (int i = 0; 1 < files.length; i++) {

File Ffile = Files[i];
if (file.delete() == false)
cleared = false;
}
if (userDirectory.delete() == false)
cleared = false;

return cleared;

public int incrementLoginCount(String username) throws Exception {

User user = readUser(username);
user.loginCount++;
writeUser(user);

return user.loginCount;

BB % 1% 28 (ORei | | yEmai | Sender)
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Listing 12-31
OReillyEmailSender.java

package com.objectmentor.SMCRemote.server;

import com.oreilly._servlet.MailMessage;

import java.io.*;

public class OReillyEmailSender implements EmailSender {

public boolean send(String emailAddress, String subject, String text) {

try {
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MailMessage msg = new MailMessage(''cvs.objectmentor.com');
msg. from(*"info@objectmentor.com');
msg.-to(emailAddress);
msg.setSubject(subject);
PrintStream body = msg.getPrintStream();
body.println(text);
msg.sendAndClose();
return true;
} catch (10Exception e) {
System.err._printin("'Couldn™t send email: " + e._getMessage()):
return false;

R84 2% (PasswordGenerator)

PasswordGenerator St AH 4 {6 5. 251, & B M P = A2 % 4, W Listing 12-32.

Listing 12-32
PasswordGenerator.java

package com.objectmentor.SMCRemote.server;

public class PasswordGenerator {
public static String generatePassword() {
StringBuffer password = new StringBuffer();
for (int 1 = 0; 1 < 8; i++) {
password.append(generateRandomCharacter());
}

return password.toString(Q);

}

private static char generateRandomCharacter() {
double x = Math.random(Q);
X *= 26;
return (char) (fa® + x);
}
}
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Listing 12-33
TestClientBase.java

package com.objectmentor.SMCRemote.client;

import junit.framework.TestCase;

import com.objectmentor.SMCRemote.transactions.*;

import com.objectmentor.SocketService.SocketServer;

import java.io.*;

import java.net.Socket;

abstract class MockServerBase implements SocketServer {
private ObjectOutputStream os;

private ObjectlnputStream is;

public abstract SocketTransactionProcessor getProcessor();

public void sendTransaction(SocketTransaction t) throws Exception {
os.writeObject(t);
os.flush(Q);

}

public void serve(Socket socket) {
try {

0s = new ObjectOutputStream(socket._getOutputStream());
is = new ObjectlnputStream(socket._getlnputStream());
os.writeObject("'SMCR Test Server™);
os.writeObject(null);
os.flush(Q);
while (true) {

SocketTransaction t = (SocketTransaction) is.readObject();
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t.accept(getProcessor());
}
} catch (Exception e) {
}
}
}

public class TestClientBase extends TestCase {
public static final int SMCPORT = 9000;

private ByteArrayOutputStream stdoutBuffer;
private ByteArrayOutputStream stderrBuffer;

public TestClientBase(String s) {
super(s);

}

protected void setUp() throws Exception {
stdoutBuffer = new ByteArrayOutputStream();

stderrBuffer = new ByteArrayOutputStream();
}

protected String getStderr() {
return stderrBuffer.toString();

}

protected String getStdout() {
return stdoutBuffer.toString();

}

protected void runMain(String[] args) throws I10Exception {
PrintStream sysout = System.out;
PrintStream syserr = System.err;

System.setOut(new PrintStream(stdoutBuffer));
System.setErr(new PrintStream(stderrBuffer));

SMCRemoteClient.main(args);
System.setOut(sysout);
System.setErr(syserr);

stdoutBuffer.close();
stderrBuffer.close();
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Thread.yield();
}
}

Listing 12-34
TestClientCommandLine.java

package com.objectmentor.SMCRemote.client;

import junit.framework.TestCase;

import junit_swingui.TestRunner;

public class TestClientCommandLine extends TestCase {
public static void main(String[] args) {

TestRunner_main(new String[]{ 'TestClientCommandLine"});

}

public TestClientCommandLine(String name) {
super(name);

}

public void setUp() throws Exception {
}

public void tearDown() throws Exception {

}

public void testParseSimpleCompileCommandLine() throws Exception {

ClientCommandLine ¢ = new ClientCommandLine(new String[]J{""-u", "user', "-w",
"password", "Ffilename™});
assertEquals('filename™, c.getFilename());
assertEquals(ClientCommandLine .DEFAULT_HOST, c.getHost()):
assertEquals(Integer_parselnt(ClientCommandLine_DEFAULT_PORT),
c.getPort());
assertEquals(ClientCommandLine.DEFAULT_GENERATOR, c.getGenerator());
assert(!c.isVerbose());

assert("simple compile’, c.isvalid());

}

public void testParseComplexCompileCommandLine() throws Exception {

ClientCommandLine ¢ = new ClientCommandLine(new String[]{

"-p', ""999", "-h", "objectmentor.com", "-v", "-u", "user”, "-w", "password",
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_gt, TCHT, s
assert(c.isvalid());
assertEquals('f.sm”, c.getFilename());
assertEquals('bad host', "objectmentor.com', c.getHost()):
assertEquals('bad port', 999, c.getPort());
assertEquals('bad generator™, "'C++", c.getGenerator());

assert("'verbose', c.isVerbose());

public void testRegistrationCommandLine() throws Exception {
ClientCommandLine ¢ = new ClientCommandLine(new String[]{"-r', "user'});

assert("'registration commandline', c.isvValid());

}

public void testParselnvalidCommandLine() {

assert("'no arguments', IcheckCommandLine(new String[0]));

assert(''no filename", IcheckCommandLine(new String[]{"'-h", "dodah.com"}));

assert(*"too many Files", IcheckCommandLine(new String[1{"filel”, "file2"}));

assert(''Bad Argument', !checkCommandLine(new String[]{"-x", "filel"}));

assert(''Bad Port', !checkCommandLine(new String[]{"-p", "bad port"}));

assert(''generator but no file name", !checkCommandLine(new String[1{''-9",
"CHTH);

assert("filename but no wuser or password", IcheckCommandLine(new
String[]{"myFile"}));

assert("filename but no user™, IcheckCommandLine(new String[]{"-w",
“password'”, "myFile"}));

assert("filename but no password”, !IcheckCommandLine(new String[]{"-u",
“user', "myFile"}));

assert("'registration with user'™, IcheckCommandLine(new String[]{"-r",
“user™, "-u", "user}));

assert("'registration with password"”, !checkCommandLine(new String[]{"-r",
“user', "-p', "password'}));

assert("'registration with generator', IcheckCommandLine(new String[]{"-r",
"user™, "-g", "gen"}));

assert("'registration with Tfile", IcheckCommandLine(new String[]{"-r",
“user™, "myFile"}));

}

private boolean checkCommandLine(String[] args) {
ClientCommandLine ¢ = new ClientCommandLine(args);

return c.isValid();

}
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Listing 12-35
TestRemoteCompiler.java

package com.objectmentor.SMCRemote.client;

import junit.swingui.TestRunner;

import com.objectmentor.SMCRemote.transactions.™;
import com.objectmentor.SocketService.SocketService;

import java.io.*;

class MockRemoteCompilerServer extends MockServerBase {
public String filename = "noFileName";
public boolean fileReceived = false;
public String generator;
public boolean isLoggedln = false;

class RemoteCompilerTransactionProcessor extends SocketTransactionProcessor {
public void process(CompileFileTransaction t) throws Exception {
try {
File f1 = TestRemoteCompiler.createTestFile("myFile.java"™, "wow);
File f2 = TestRemoteCompiler.createTestFile("file2_java"™, "ick');
filename = t.getFilename();
generator = t.getGenerator();

CompilerResultsTransaction crt = new CompilerResultsTransaction();
crt_loadFiles(null, new String[]{"myFile.java", "file2.java'"});

fl.delete();

f2.delete();

crt.getStdoutLines() .add(""compile diagnostics'™);
crt.getStderrLines() .add("stderr message');
sendTransaction(crt);

fileReceived = true;
} catch (10Exception e) {
¥
}

public void process(LoginTransaction t) throws Exception {

LoginResponseTransaction Irt = new LoginResponseTransaction(true, 0);
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sendTransaction(lirt);
isLoggedIn = true;
}
}

public SocketTransactionProcessor getProcessor() {
return new RemoteCompilerTransactionProcessor();
}
}

public class TestRemoteCompiler extends TestClientBase {
public static void main(String[] args) {
TestRunner._main(new

String[]{"'com.objectmentor.SMCRemote.client.TestRemoteCompiler'});
}

public TestRemoteCompiler(String name) {
super(name);

}

private RemoteCompiler c;
private MockRemoteCompilerServer server;
private SocketService smc;

public void setUp() throws Exception {
super .setUp(Q);
¢ = new RemoteCompiler('localhost', SMCPORT, new NullMessagelLogger()):;
server = new MockRemoteCompilerServer();
smc = new SocketService(SMCPORT, server);

public void tearDown() throws Exception {
c.close();
smc.close();

}

static File createTestFile(String name, String content) throws I0Exception {
File f = new File(name);
FileOutputStream stream = new FileOutputStream(f);
stream.write(content_getBytes()):
stream.close();

return f;
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public void testFileDoesNotExist() throws Exception {
c.setFilename(""thisFileDoesNotExist");
boolean prepared = c.prepareFile();
assertEquals(false, prepared);

}

public void testConnectToSMCRemoteServer() throws Exception {
boolean connection = c.connect();
assert(connection);

}

public void testCompileFile() throws Exception {
String filename = "testSendFile";
File f = createTestFile(Ffilename, "I am sending this file.");
c.setFilename(filename);
assert(c.connect());
assert(c.prepareFile());
assert(c.compileFile() !'= null);
Thread.sleep(50);
assert(server.fileReceived);
assertEquals(filename, server.filename);
assertEquals(''Bad Generator"™, "java', server.generator);
f.delete();

public void testMainCompileFile() throws Exception {
File f = createTestFile("myFile.sm", "the content');
runMain(new String[]{"-u", "user™, "-w", “pw', "-g", "C++", "myFile.sm"});

f.delete();

File filel = new File("myFile._java'™);

File file2 = new File("file2_java");

boolean filelExists = filel.exists();
boolean file2Exists = file2.exists();
boolean exists = FTilelExists && File2Exists;

int filelLen = (int) Ffilel.lengthQ);
int file2Len = (int) Ffile2.length(Q);

if (filelExists) filel.delete();
if (file2Exists) file2._delete();

assert("'Not logged in", server.isLoggedln);
assert("'not received", server.fileReceived);
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assertEquals(''bad generator"™, "'C++", server.generator);
assert("One or more files doesn"t exist", exists);
assert("fl zero", filelLen > 0);

assert("f2 zero", file2lLen > 0);

assert("'consoleMessage', getStdout().startsWith('compile diagnostics'));
assert("'Stderr Message', getStderr().startsWith(''stderr message'));

Listing 12-36
TestRemoteRegistration.java

package com.objectmentor.SMCRemote.client;
import junit.swingui.TestRunner;

import com.objectmentor.SMCRemote.transactions.™;
import com.objectmentor.SocketService.SocketService;

class MockRemoteRegistrationServer extends MockServerBase {
public String user;

class RemoteRegistrationServerTransactionProcessor extends
SocketTransactionProcessor {
public void process(RegistrationTransaction t) throws Exception {

user = t.getUsername();

RegistrationResponseTransaction rrt;

if (user.equals('goodUser™)) {
rrt = new RegistrationResponseTransaction(true);

} else {
rrt = new RegistrationResponseTransaction(false);

}

sendTransaction(rrt);

public SocketTransactionProcessor getProcessor() {

return new RemoteRegistrationServerTransactionProcessor();
¥
}
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public class TestRemoteRegistration extends TestClientBase {
public TestRemoteRegistration(String s) {
super(s);

}

public static void main(String[] args) {

TestRunner._main(new

String[]{""'com.objectmentor.SMCRemote.client.TestRemoteRegistration'});

}

private RemoteRegistrar r;
private MockRemoteRegistrationServer server;
private SocketService smc;

public void setUp() throws Exception {
super.setUp(Q;

r = new RemoteRegistrar(‘'localhost", SMCPORT, new NullMessagelLogger()):

server = new MockRemoteRegistrationServer();
smc = new SocketService(SMCPORT, server);

public void tearDown() throws Exception {
r.close();
smc.close();

}

public void testRegistration() throws Exception {
RegistrationResponseTransaction rrt;
assert(r.connect());
rrt = r.register(''goodUser');
assert('rrt not null”, rrt = null);
assert(''registration passed”, rrt.isConfirmed());
Thread.sleep(50);
assertEquals("'Registration', '"goodUser", server.user);

public void testRegistrationMain() throws Exception {

runMain(new String[]{"-r", "goodUser'});
assert("'Registration message', getStdout().startsWith("User:
registered. Email sent.'));

¥
}

goodUser
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SocketService Btz

Listing 12-37
TestSocketService.java

package com.objectmentor.SocketService;

import junit.framework.TestCase;
import junit.swingui.TestRunner;
import java.io.*;

import java.net.Socket;

public class TestSocketService extends TestCase {

private int connections = 0;

private SocketServer connectionCounter;

private SocketService ss;

public static void main(String[] args) {
TestRunner
.main(new String[]
{ "com.objectmentor.SocketService.TestSocketService" });

}

public TestSocketService(String name) {
super(name);
connectionCounter = new SocketServer() {
public void serve(Socket s) {

connections++;

public void setUp() throws Exception {

connections = 0;

public void tearDown() throws Exception {

}

public void testNoConnections() throws Exception {
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ss = new SocketService(999, connectionCounter);
ss.close();
assertkEquals(0, connections);

public void testOneConnection() throws Exception {
ss = new SocketService(999, connectionCounter);
connect(999);
ss.close();
assertEquals(l, connections);

public void testManyConnections() throws Exception {
ss = new SocketService(999, connectionCounter);
for (int i = 0; 1 < 10; i++)
connect(999);
ss.close();
assertEquals(10, connections);

public void testSendMessage() throws Exception {
ss = new SocketService(999, new HelloService()):
Socket s = new Socket('localhost", 999);
BufferedReader br = TestUtility.GetBufferedReader(s);
String answer = br.readLine();
s.close();
ss.close();
assertEquals('Hello", answer);

public void testReceiveMessage() throws Exception {
ss = new SocketService(999, new EchoService()):
Socket s = new Socket('localhost", 999);
BufferedReader br = TestUtility.GetBufferedReader(s);
PrintStream ps = TestUtility.GetPrintStream(s);
ps.printIn(**"MyMessage™);
String answer = br.readLine();
s.close();
ss.close();
assertEquals('MyMessage", answer);

public void testMultiThreaded() throws Exception {
ss = new SocketService(999, new EchoService());
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Socket s = new Socket('localhost", 999);
BufferedReader br = TestUtility.GetBufferedReader(s);
PrintStream ps = TestUtility.GetPrintStream(s);
Socket s2 = new Socket(''localhost', 999);
BufferedReader br2 = TestUtility.GetBufferedReader(s2);
PrintStream ps2 = TestUtility.GetPrintStream(s2);
ps2.printIn(*'MyMessage');

String answer2 = br2.readLine();

s2.close();

ps.printIn(**"MyMessage™);

String answer = br.readLine();

s.close();

ss.close();

assertEquals('MyMessage', answer2);
assertEquals('MyMessage", answer);

private void connect(int port) {

try {
Socket s = new Socket(''localhost", port);
try {

Thread.sleep(10);

} catch (InterruptedException e) {
}
s.close();

} catch (10Exception e) {
fail('could not connect');

class TestUtility {
public static PrintStream GetPrintStream(Socket s) throws 10Exception {
OutputStream os = s.getOutputStream();
PrintStream ps = new PrintStream(os);

return ps;

public static BufferedReader GetBufferedReader(Socket s) throws I10Exception

InputStream is = s.getlnputStream();
InputStreamReader isr = new InputStreamReader(is);
BufferedReader br = new BufferedReader(isr);

return br;
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class HelloService implements SocketServer {
public void serve(Socket s) {
try {
PrintStream ps = TestUtility.GetPrintStream(s);
ps.printIn("'Hello™);
} catch (10Exception e) {
}

class EchoService implements SocketServer {
public void serve(Socket s) {

try {
PrintStream ps = TestUtility.GetPrintStream(s);
BufferedReader br = TestUtility.GetBufferedReader(s);
String token = br.readLine();
ps.printin(token);

} catch (10Exception e) {

}

SMCRemoteServer E izt

Listing 12-38
TestBase.java

package com.objectmentor.SMCRemote.server;

import junit.framework.TestCase;

import com.objectmentor.SMCRemote.transactions.*;

import java.io.*;

import java.net.Socket;

class MockUserDirectory implements UserDirectory {
public int incrementLoginCount(String username) {

return O;

}
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public boolean isValid(String username, String password) {

return true;

}

public String getPassword(String username) {

return null;

}

public boolean add(String username, String password) {
return true;
}
}

public class TestBase extends TestCase {
protected ObjectlnputStream is;
protected ObjectOutputStream os;
protected SMCRemoteService service;
protected Socket client;

protected UserDirectory mockUserDirectory = new MockUserDirectory();

protected UserDirectory mockUserlnvalidator = new MockUserDirectory() {
public boolean isValid(String username, String password) {
return false;
}
}:

public TestBase(String name) {
super(name);

}

public void setUp() throws Exception {
SMCRemoteService. isVerbose = false;

}

public void tearDown() throws Exception {

}

protected boolean login() throws I0Exception, ClassNotFoundException {
LoginTransaction It = new LoginTransaction("'name', "password"™);
sendToServer(lt);
LoginResponseTransaction Itr = (LoginResponseTransaction) is.readObject();
return Itr.isAccepted();
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protected void sendToServer(SocketTransaction t) throws I0Exception {
os.writeObject(t);
os.flush(Q);

}

protected void disconnectClientFromServer() throws Exception {
Thread.sleep(500);
client._close();
service.close();

}

protected void connectClientToServer() throws Exception {
service = new SMCRemoteService(999);
client = new Socket("localhost", 999);
new ObjectlnputStream(client.getlnputStream());
new ObjectOutputStream(client.getOutputStream());

is

os

String headerLine = (String) is.readObject();
assert("headerline', headerLine.startsWith("'SMCR Server'));

assertEquals(''discard message'™, null, is.readObject()); // discard message

Listing 12-39
TestCommandL.ine.java

package com.objectmentor.SMCRemote.server;

public class TestCommandLine extends TestBase {
public TestCommandLine(String name) {
super(name);

}

public void tearDown() throws Exception {
super .tearDown();
SMCRemoteService.messageFile = null;
SMCRemoteService. isVerbose = false;
SMCRemoteService.servicePort =
Integer.parselnt(SMCRemoteService.DEFAULT_PORT);

}
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public void setUp() throws Exception {
super.setUp(Q);
}

public void testValidCommandLine() throws Exception {

assert("Null Command Line", SMCRemoteService.parseCommandLine(new
String[01));
assertEquals('default port",

Integer .parselnt(SMCRemoteService . DEFAULT_PORT),
SMCRemoteService.servicePort);

assert("'default verbose', SMCRemoteService.isVerbose == false);

assert("'Parametric Command Line",

SMCRemoteService.parseCommandLine(new String[]{"-p", '999", "-v"

-m", "message.txt", "-e"}));

assertEquals("'port™, 999, SMCRemoteService.servicePort);
assert(''verbose', SMCRemoteService.isVerbose == true);
assertEquals(''message', ''message.txt', SMCRemoteService.messageFile);

assertEquals(email’, true, SMCRemoteService.isEmailQuiet);

public void testlnvalidCommandLine() throws Exception {
assertEquals(*'Invalid Command Line", false,
SMCRemoteService.parseCommandLine(new String[]{"-x"}));
assertEquals('Bad Port'”, false, SMCRemoteService.parseCommandLine(new
String[1{"-p", "badport"}));
}
}

Listing 12-40
TestCompilation.java

package com.objectmentor.SMCRemote.server;

import junit.swingui.TestRunner;

import com.objectmentor.SMCRemote.transactions.™;

import java.io.*;

import java.net.Socket;
import java.util.*;
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public class TestCompilation extends TestBase {

public static void main(String[] args) {
TestRunner._main(new String[]{ " 'TestCompilation"});
}

public TestCompilation(String name) {
super(name);

}

public void setUp() throws Exception {
}

public void tearDown() throws Exception {

}

public void testBuildCommand() throws Exception {
assertEquals("'Build Java Command",
SMCRemoteService.COMPILE_COMMAND + " -g
smc.generator . java.SMJavaGenerator myFile",

SMCRemoteService.buildCommand("'myFile", "java'));

assertEquals("'Build C++ Command",
SMCRemoteService.COMPILE_COMMAND + " -g
smc.generator.cpp.SMCppGenerator myFile",
SMCRemoteService.buildCommand("'myFile", "C++'"));

public void testExecuteCommand() throws Exception {
File smFile = new File("myFile.sm");
File javaFile = new File("F.java™);

writeSourceFile(smFile);

Vector stdout = new Vector();

Vector stderr = new Vector();

String command = SMCRemoteService.COMPILE_COMMAND + ' myFile.sm";

assertEquals(exitvalue", o, SMCRemoteService.executeCommand(command,
stdout, stderr));

assertEquals('fileExists', true, javaFile._exists());

assert("javaFile", javaFile.delete());

assert("smFile", smFile.delete());

checkCompilerOutputStreams(stdout, stderr);
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public void testMakeTempDirectory() throws Exception {
File f1 = SMCRemoteService.makeTempDirectory();
File f2 = SMCRemoteService.makeTempDirectory();
assertEquals('MakeTempDirectory", false,
fl_getName() -equals(f2.getName())):
assert("fl", fl.delete()):
assert("f2", f2.delete()):

}

public void testCompileJava() throws Exception {

connectClientToServer();
service.setUserDirectory(mockUserDirectory);
loginQ);
CompilerResultsTransaction crt = invokeRemoteCompiler(*java™);
assertEquals(*'Compiler Status", CompilerResultsTransaction.OK,

crt_getStatus());
checkCompiledJavaFile(crt);
checkCompilerOutputStreams(crt.getStdoutLines(), crt.getStderrLines());
disconnectClientFromServer();

}

public void testCompileCPP() throws Exception {

connectClientToServer();
service.setUserDirectory(mockUserDirectory);
loginQ);
CompilerResultsTransaction crt = invokeRemoteCompiler(*'C++");
assertEquals(*'Compiler Status", CompilerResultsTransaction.OK,

crt_getStatus());
checkCompiledCPPFile(crt);
checkCompilerOutputStreams(crt.getStdoutLines(), crt.getStderrLines());
disconnectClientFromServer();

}

public void testCompileNoLogin() throws Exception {
connectClientToServer();
service.setUserDirectory(mockUserDirectory);
CompilerResultsTransaction crt = invokeRemoteCompiler(*java™);
disconnectClientFromServer();
assertEquals('Compiler Status', CompilerResultsTransaction_NOT_LOGGED_IN,
crt_getStatus());

}

public void testTwoCompilesIinARowNotAllowed() throws Exception {

connectClientToServer();
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service.setUserDirectory(mockUserDirectory);
loginQ);
CompilerResultsTransaction crt = invokeRemoteCompiler(*java™);
try {
crt = invokeRemoteCompiler(*'java™);
fail(""Two Compiles in a row");
} catch (Exception e) {
} finally {
disconnectClientFromServer();
}
}

public void testCloseServer() throws Exception {
try {
service = new SMCRemoteService(999);
client = new Socket("localhost", 999);
client_close();
service.close();
} catch (Exception e) {
fail("couldn"t connect" + e.getMessage()):;
}
try {
client = new Socket("localhost"™, 999);
fail("'connected to closed server™);
} catch (Exception e) {
}
}

protected CompilerResultsTransaction invokeRemoteCompiler(String generator)
throws Exception {
CompileFileTransaction cft = buildCompileFileTransaction(generator);
sendToServer(cft);

CompilerResultsTransaction crt
is.readObject();

return crt;

}

(CompilerResultsTransaction)

protected CompileFileTransaction buildCompileFileTransaction(String
generator) throws I0Exception {
File sourceFile = new File("myFile.sm™);
writeSourceFile(sourceFile);
CompileFileTransaction cft = new CompileFileTransaction("myFile._sm",
generator);
sourceFile.delete();
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return cft;

}

protected void writeSourceFile(File smFile) throws I0Exception {
PrintWriter w = new PrintWriter(new FileWriter(smFile));
w.printin('Context C");
w.printIn("'FSMName F'");
w.printin("Initial 1);
w.printin("{I{E 1 A}}'");
w.close();

protected void checkCompilerOutputStreams(Vector stdout, Vector stderr) {
assert("'stdout empty", stdout.size() > 0);
assert(''stderr not empty", stderr.size() == 0);

}

protected void checkCompiledJavaFile(CompilerResultsTransaction crt) {
String filenames[] = crt.getFilenames();
assertEquals('filenames™, 1, filenames.length);
assertEquals('F.java", "F.java", filenames[0]);

crt.write();

File javaFile = new File("F.java™);
assertEquals('Compile", true, javaFile.exists());
jJavaFile._delete();

}

protected void checkCompiledCPPFile(CompilerResultsTransaction crt) {
String filenames[] = crt.getFilenames();
Arrays.sort(filenames);
assertEquals('filenames™, 2, filenames.length);
assertEquals('myFile.cpp”, "myFile.cpp”, filenames[0]);
asserteEquals(C'myFile_h", "myFile.h", filenames[1]);

crt.write(Q);

File cppHFile = new File("myFile.h");

File cppCFile = new File("myFile.cpp™);

assertEquals('Compile", true, cppHFile.exists() && cppCFile.exists());
cppHFile.delete();

cppCFile.delete();
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Listing 12-41
TestOReillyEmail.java

package com.objectmentor.SMCRemote.server;

import junit.framework.TestCase;

import junit_swingui.TestRunner;

public class TestOReillyEmail extends TestCase {
public static void main(String[] args) {
TestRunner_main(new String[]{ 'TestOReillyEmail*'});

}

public TestOReillyEmail(String name) {
super(name);

}

public void setUp() throws Exception {

}

public void tearDown() throws Exception {

}

public void testSendEmail() throws Exception {
boolean emailStatus = false;
OReillyEmailSender sender = new OReillyEmailSender();
emailStatus = sender.send('unclebob@objectmentor.com™, *"hi bob"™, *"oh boy,
emaill'™);
assertEquals('SendEmail™, true, emailStatus);
}
}

Listing 12-42
TestRegistration.java

package com.objectmentor.SMCRemote.server;
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import com.objectmentor.SMCRemote.transactions.*;

public class TestRegistration extends TestBase {
private String emailAddress;
private String mailSubject;
private String mailText;
private int emailMessagesSent = 0;

private EmailSender mockEmailSender = new EmailSender() {
public boolean send(String emailAddress, String subject, String text) {
TestRegistration.this.emailAddress = emailAddress;
TestRegistration.this.mailSubject = subject;
TestRegistration.this.mailText = text;
emai IMessagesSent++;

return true;

private EmailSender mockBadEmailSender = new EmailSender() {
public boolean send(String emailAddress, String subject, String text) {
return false;
}
}:
private RegistrationResponseTransaction rrt;
private UserRepository userRepository;
private String userRepositoryName = "testUsers";

public TestRegistration(String name) {
super(name);

}

public void tearDown() throws Exception {
super .tearDown();
userRepository.clearUserRepository();

}

public void setUp() throws Exception {
super.setUp(Q);
userRepository = new UserRepository(userRepositoryName);

}

public void testRegistration() throws Exception {
sendRegistration(mockEmailSender);

assertEquals('emailAddress', "rmartin@oma.com”™, emailAddress);
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assertEquals("mailSubject", ""SMCRemote Registration Confirmation",
mailSubject);

assert("Mail Text", mailText.startsWith('Your password is: '));

assertEquals('Mail Text Length™, 26, mailText.length());

assertEquals('Registration', true, rrt_isConfirmed());

String password = mailText.substring(18);

assertEquals("'User Registered", true,
SMCRemoteService.validate("'rmartin@oma.com', password));

assertEquals(email count", 1, emailMessagesSent);

}

public void testBadEmail() throws Exception {
sendRegistration(mockBadEmai lSender) ;
assertEquals('Registration”, false, rrt.isConfirmed());
assertEquals(*'Reason™, "could not send email.", rrt.getFailureReason());

}

public void testDoubleRegistration() throws Exception {

sendRegistration(mockEmailSender);
sendRegistration(mockEmailSender);
assertEquals(''second registration', false, rrt.isConfirmed());
assertEquals(''second registration reason', "already a member. Email resent.",

rrt_getFailureReason());
assertEquals('emailAddress', "rmartin@oma.com", emailAddress);
assertEquals('emailSubject', ""SMCRemote Resending password', mailSubject);
assert("emailText", mailText.startsWith(''Your SMCRemote password is: '));
assertEquals('emai lTextLength', 36, mailText.length());
assertEquals('emailCount', 2, emailMessagesSent);

private void sendRegistration(EmailSender emailSender) throws Exception {
connectClientToServer();
service.setEmailSender(emai lSender);
service.setUserDirectory(userRepository);
try {
RegistrationTransaction rt = new
RegistrationTransaction('rmartin@oma.com');
sendToServer(rt);
rrt = (RegistrationResponseTransaction) is.readObject();
} finally {
disconnectClientFromServer();
}
}
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Listing 12-43
TestServerLogin.java

package com.objectmentor.SMCRemote.server;

public class TestServerLogin extends TestBase {
public TestServerLogin(String name) {
super(name);

}

public void setUp() throws Exception {
super.setUp(Q;

}

public void tearDown() throws Exception {
super .tearDown();

}

public void testAcceptedLoginTransaction() throws Exception {
boolean loggedln = false;
try {
connectClientToServer();
service.setUserDirectory(mockUserDirectory);
loggedin = login(Q);
disconnectClientFromServer();
} catch (Exception e) {
}

assertEquals("'LoginTransaction”, true, loggedIn);

public void testRejectedLoginTransaction() throws Exception {
boolean loggedln = false;
try {
connectClientToServer();
service.setUserDirectory(mockUserlinvalidator);
loggedin = login(Q);
disconnectClientFromServer();
} catch (Exception e) {
}
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assertEquals('LoginTransaction', false, loggedin);

}

Listing 12-44
TestUserRepository.java

package com.objectmentor.SMCRemote.server;

import junit.framework.TestCase;
import junit.swingui.TestRunner;

public class TestUserRepository extends TestCase {
private UserRepository repository;

public static void main(String[] args) {
TestRunner.main(new String[]{ 'TestUserRepository'});

}

public TestUserRepository(String name) {
super(name);

}

public void setUp() throws Exception {
repository = new UserRepository('testUsers™);

}

public void tearDown() throws Exception {
assert("Repository not cleared", repository.clearUserRepository());

}

public void testEmptyRepository() throws Exception {
assertEquals(""EmptyRepository", false,
repository.isvalid('rmartin@oma.com”, "password™));

}

public void testAdd() throws Exception {
repository.add(""rmartin@oma.com”™, "‘password™);
assertEquals(*'Add", true, repository.isvalid("rmartin@oma.com",

"password'™));

}
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public void testwrongPassword() throws Exception {

assertEquals('addFailed”, true, repository.add("'rmartin@oma.com",

"password'™));

assertEquals('wrongPassword", false, repository.isvValid( 'rmartin@oma.com",

"Xyzzy'));
¥

public void testDuplicateAdd() throws Exception {

assertEquals("'FirstAdd", true, repository.add("'rmartin@oma.com",

"password'™));

assertEquals("'DuplicateAdd", false, repository.add("'rmartin@oma.com",

"password'™));

}

public void testincrement() throws Exception {
int logins = 0;
repository.add("'rmartin@oma.com”, "‘password™);
logins = repository.incrementLoginCount(*'rmartin@oma.com'™);
assertEquals("Increment”™, 1, logins);
logins = repository.incrementLoginCount(*'rmartin@oma.com'™);

assertEquals("Increment2", 2, logins);

Hfth g Tl

Listing 12-45
TestFileCarrier.java

package com.objectmentor.SocketUtilities;

import junit.framework.TestCase;
import junit.swingui.TestRunner;

import java.io.*;

public class TestFileCarrier extends TestCase {
public static void main(String[] args) {
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TestRunner._.main(new String[]{ " 'TestFileCarrier"});

}

public TestFileCarrier(String name) {
super(name);

}

public void setUp() throws Exception {
}

public void tearDown() throws Exception {

}

private abstract class FileComparator {
File f1;
File f2;

abstract void writeFirstFile(PrintWriter w);

abstract void writeSecondFile(PrintWriter w);

void compare(boolean expected) throws Exception {
fl new File("f1");

2 new File("f2');
PrintWriter wl = new PrintWriter(new FileWriter(fl));

PrintWriter w2 = new PrintWriter(new FileWriter(f2));
writeFirstFile(wl);

writeSecondFile(w2);

wl.close();

w2.close();

assertEquals("'(f1,f2)", expected, FilesAreTheSame(fl, f2));
assertEquals("'(f2,f1)", expected, FilesAreTheSame(f2, fl));
fl.delete();

f2_delete();

public void testOneFileLongerThanTheOther() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printIn(''hi there™);
}

void writeSecondFile(PrintWriter w) {
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w.printIn(’'hi there you™);
}
}:
c.compare(false);

}

public void testFilesAreDifferentIinTheMiddle() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printIn(''hi there™);
}

void writeSecondFile(PrintWriter w) {
w.printIn(''hi their™);
}
}:
c.compare(false);

}

public void testSecondLineDifferent() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printIn(''hi there™);
w.printIn(""This is fun');
}

void writeSecondFile(PrintWriter w) {
w.printIn(''hi there™);
w.printIn("'This isn"t fun');
}
}:
c.compare(false);

}

public void testFilesSame() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printIn(''hi there™);
}

void writeSecondFile(PrintWriter w) {
w.printIn(''hi there™);
}
}:
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c.compare(true);

}

public void testMultipleLinesSame() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printIn(''hi there™);
w.printin('this is fun');
w.printin('Lots of fun');
}

void writeSecondFile(PrintWriter w) {
w.printIin(’'hi there™);
w.printin('this is fun');
w.printin('Lots of fun');
}
}:
c.compare(true);

}

public void testFileCarrier() throws Exception {
File sourceFile = new File("testFileCarrier._txt");
PrintWriter w = new PrintWriter(new FileWriter(sourceFile));
w.printin("line one™);
w.printin("line two™);
w.printin("line three™);

w.close();
FileCarrier fc = new FileCarrier(null, "testFileCarrier._.txt");
assert(fc.iskError() == false);

assert(fc.isLoaded() == true);

File tmpDirectory = new File('tmpDirectory™);
tmpDirectory.mkdir();

File newFile = new File("tmpDirectory/testFileCarrier._txt");

fc.write(tmpDirectory);

assert("file wasn"t written", newFile.exists());
assert("files aren"t the same.", filesAreTheSame(newFile, sourceFile));

assert("newfile", newFile.delete());
assert("oldFile", sourceFile.delete());
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assert("'directory', tmpDirectory.delete());
}

boolean filesAreTheSame(File f1, File f2) throws Exception {
FilelnputStream rl1 = new FilelnputStream(fl);
FilelnputStream r2 = new FilelnputStream(f2);
try {
int c;
while ((c = rl.read(Q)) = -1) {
if (r2.read() = ¢) {
return false;
}
}
if (r2.readQ) = -1)
return false;
else
return true;
} Ffinally {
rl.close();
r2.close(Q);

}

ServerController (SMC & FX)

Listing 12-46
ServerController.java

//

// FSM: ServerController

// Context: ServerControllerContext

// Err Func: FSMError

// Version:

// Generated: Wednesday 11/13/2002 at 20:32:13 CST
//
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// class ServerController
// This
//

is the Finite State Machine class

public class ServerController extends ServerControllerContext {

private State itsState;

private static String itsVersion = ;

// instance variables for each state
private LoggedIn itsLoggedInState;

private StoringUser itsStoringUserState;

private ldle itsldleState;

private Closing itsClosingState;

private Compiling itsCompilingState;

private Loggingln itsLoggingInState;

private Closed itsClosedState;

// constructor
public ServerController() {
itsLoggedInState = new LoggedIn();
itsStoringUserState =
itsldleState = new Idle();
itsClosingState = new Closing();
itsCompilingState = new Compiling(Q);
itsLoggingInState =
itsClosedState =
itsState = itsldleState;

// Entry functions for:

new LogginginQ);
new Closed();

Idle

// accessor functions

public String getVersion() {

return itsVersion;

public String getCurrentStateName() {
return itsState.stateName();

new StoringUser(Q);
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// event functions - forward to the current State
public void userStoredevent() {
itsState.userStoredEvent();

public void badCompileEvent() {
itsState.badCompileEvent();

public void invalidUserEvent() {
itsState.invalidUserEvent();

public void compileEvent() {
itsState.compileEvent();

public void loginEvent() {
itsState.loginEvent();

public void abortEvent() {
itsState.abortEvent();

public void registerEvent() {
itsState.registerkEvent();

public void closeEvent() {
itsState.closeEvent();

public void userNotStoredEvent() {
itsState.userNotStoredEvent();

public void sendFailedEvent() {
itsState.sendFailedEvent();

public void goodCompileEvent() {
itsState.goodCompileEvent();
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public void validUserEvent() {
itsState.validUserEvent();

//
// private class State
// This is the base State class
//
private abstract class State {
public abstract String stateName();

// default event functions
public void userStoredEvent() {
FSMError(“'userStoredEvent', itsState.stateName());

public void badCompileEvent() {
FSMError(“'badCompileEvent', itsState.stateName());

public void invalidUserkEvent() {
FSMError(“'invalidUserEvent", itsState.stateName());

public void compileEvent() {
FSMError(*'compileEvent", itsState.stateName());

public void loginEvent() {
FSMError('loginEvent', itsState.stateName()):

public void abortEvent() {
FSMError(“'abortEvent', itsState.stateName()):

public void registerEvent() {
FSMError('registerEvent', itsState.stateName());
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public void closeEvent() {
FSMError(‘'closeEvent', itsState.stateName()):

public void userNotStoredEvent() {
FSMError(“'userNotStoredEvent", itsState.stateName());

public void sendFailedEvent() {
FSMError(‘'sendFailedEvent', itsState.stateName());

public void goodCompileEvent() {
FSMError(‘'goodCompileEvent", itsState.stateName());

public void validUserEvent() {
FSMError('validUserEvent", itsState.stateName());

//
// class Loggedin
// handles the Loggedln State and its events
//
private class Loggedln extends State {
public String stateName() {
return '"LoggediIn™;

//

// responds to abortEvent event

//

public void abortEvent() {
reportError();
// change the state
itsState = itsldleState;

//

// responds to compileEvent event
//

public void compileEvent() {
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// change the state

itsState = itsCompilingState;

// Entry functions for: Compiling
doCompile();

//
// class StoringUser
// handles the StoringUser State and its events
//
private class StoringUser extends State {
public String stateName() {
return "'StoringUser";

}
//
// responds to userNotStoredEvent event
//
public void userNotStoredEvent() {
denyRegistration();
// change the state
itsState = itsldleState;
}
//
// responds to userStoredEvent event
//

public void userStoredEvent() {
confirmRegistration();
// change the state
itsState = itsldleState;

//

// responds to abortEvent event

//

public void abortEvent() {
reportError();
denyRegistration();
// change the state
itsState = itsldleState;
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//
// responds to sendFailedEvent event
//
public void sendFailedEvent() {
denyRegistration();
// change the state
itsState = itsldleState;

//
// class ldle
// handles the Idle State and its events
//
private class ldle extends State {
public String stateName() {
return "ldle";

//

// responds to abortEvent event

//

public void abortEvent() {
reportError();

//
// responds to registerEvent event
//
public void registerEvent() {
// change the state
itsState = itsStoringUserState;
// Entry functions for: StoringUser
storeUserAndSendPassword() ;

//
// responds to compileEvent event
//
public void compileEvent() {
sendCompi leRejection();
// change the state
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itsState = itsldleState;

//
// responds to loginEvent event
//
public void loginEvent() {
// change the state
itsState = itsLoggingInState;
// Entry functions for: Loggingln
checkValidUser();

//
// class Closing
// handles the Closing State and its events
//
private class Closing extends State {
public String stateName() {
return ""Closing";

//
// responds to closeEvent event
//
public void closeEvent() {
// change the state
itsState = itsClosedState;

//
// class Compiling
// handles the Compiling State and its events
//
private class Compiling extends State {
public String stateName() {
return ""Compiling";

//
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// responds to abortEvent event

//

public void abortEvent() {
reportError();
// change the state
itsState = itsldleState;

//
// responds to goodCompileEvent event
//
public void goodCompileEvent() {
sendCompileResults();
// change the state
itsState = itsClosingState;
// Entry functions for: Closing

close();
}
//
// responds to badCompileEvent event
//

public void badCompileEvent() {
sendCompileError();
// change the state
itsState = itsClosingState;
// Entry functions for: Closing

close();

//
// class Loggingln
// handles the Loggingln State and its events
//
private class Loggingln extends State {
public String stateName() {
return ‘"Loggingin®;

//
// responds to abortEvent event
//
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public void abortEvent() {
reportError();
// change the state
itsState = itsldleState;

//
// responds to validUserEvent event
//
public void validUserEvent() {
acknowledgelLogin(Q);
// change the state
itsState = itsLoggedInState;

//
// responds to invalidUserEvent event
//
public void invalidUserkEvent() {
rejectLogin();
// change the state
itsState = itsldleState;

//
// class Closed
// handles the Closed State and its events
//
private class Closed extends State {
public String stateName() {
return ""Closed";

B33k

[PEAA2002]: Patterns of Enterprise Application Architecture, Martin Fowler, Addison
Wesley, 2002
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