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it . T ' R ‘ -
i o " Buy Something = v - L
Primary Actor: Requestor. '
Goal in Context: Requestor buys something through the system, get it. Does not include for it.
Scope: Business-the overall purchasing mechanism, electronic and non-electronic, as seen by
the people in the company. ' T b '
Level: Summary.
Stakeholder and interests: _
Requestor; Want what he/she ordered easy way to do that
Company: Want to control spending but allow needed purchases
Vendor: Want to get paid for any goods delivered.
Precondition: none. o =
Minimal Guarantees: Every order sent out has been approved by a valid authorizer.
Order was tracked so that cozhpany can be billed only for valid goods received.
Success Guarantees: Requestor has goods, correct budget ready to be debited.
Trigger: Requestor decides to buy somethiné.
Main Success Scenario: -
. Requestor: Initiate a request.
Approver: check money in budget, check price of goods, complete request for submission.
. Buyer: check content of storage, {md best vendo: for goods.

. Authorizer; validate Approver’s 51gnature

e B W N e

. Buyer complete request for ordermg, initiate PO with Vendor.
6. Vendor; deliver goods to Receiving, get receipt for dehvery (out of scope of system under
design) .
7. Receiver: register delivery; send goods to Requestor.
8. Requestor: mark request delivered.
Extensions:
1la. Requestor does not know vendor or price: Leave those parts blank and continue.
1b. At any time prior to receiving goods, Requestor can change or cancel request:
Canceling it temoves it front active processing (Delete from system?). '
Reducing price leaves it intact in protessing. : :
Raising price sends: it back to Approver.’ s :
2a. Approver does not know vendor or price: Leave blank and let Buyer fill in or callback
2b. Approver is not Requestor’s manager: Still OK as long as Approver signs.
2c. Approver declines: Send back to Requéstor for change or deletion.
3a. Buyer finds goods in storage: Send those up, reduce réquest by that amount, and carky on.
3b. Buyer fills in Vendor and price, which were missing: Request get fesent to Approver.
4a. Authorizer declines Approver: Send back to Requestor and reinove from active proces-
sing. (What does this mean?) ° ' :
Sa. Request involves multiple Vendor: Buyer generates multiple Pos.

16



"5b. Buyer merges multiple requests: :Same process, but mark PO with the requests bemg
merged. s

6a. Vendor does not deliver on time: System does alert of non-délivery.

7a. Partial delivery: Receiver mark partial delivery on PO and continnes.

7b. Partial delivery of multiple-request PO :Receiver assigns quaritities to requests and con-
tinues. o B
8a. Goods are incorrect or improper quality: Requestor refuses delivered goods. (What does
this mean?) o _ _ .

8b. Requestor has quit the company; Buyer checks with Requestor’s manager: either reas-
sign Requesfor or return goods and cancel ”requeét

Technology and Data Variation List: None '

Priority: Various.

Releases: Several:  * o _ ;

Response time: Varous.

Frequency of Use: 3/day.

Channe] to Priority Actor: Intemet browser, ma11 or equivalent.

Secondary Actor: Vendor. ' :
i A H Cockburn Highsmith, Wrmng Effective’ Use Cases, Addison-Wesley, 2001 .

ur%&%%’?% EREREXT~ARARMAG, Y—F AP 5E—LEKZER,
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, Establish credit - %

Telephone catalog: -

B33 RARHE
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—BERERFTHTEIMEOER, W, 2T Ad BFEITEFSHRBFRIT %,
RTEFOT T EFNPMH G L ZANERXRR, FoME(RE M XERM, F—F
FXRES RS HEM LSS BE, EARRE RS,

N —BEFREERF T TEIMBRER (B0, HA S HA L HBFRITY
B, B, S ERFRIT TR SHEBARF R T EY AR FRIT T RE E
X REBF R T EFE, ,

FHUBFRITR—MEMENRET S, FAREERBROT . B— "ETEI—H
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W8, MR B KRER BERBL BABETEEFN T ERE, S, Mg
RIT R AR, R Ir B R RE R RS FHE AW EU REENE, Bh S —wE R
fRF—MIAOHM—1HO,

REEHEBFRITFERE, BEERSHRBEIBR) RENAETHNEE, BHWT.
BEREHE, A TES - MREERTRAIERE LESHRE T ERE,; g %
FEREU R REFEREIUF K EE SHNE, THEFEWRIT 5k . 5EE 5%
P, 3 5 FARIE R B IE R R BRI,

S BRF RIS RE S E. W. Dijkstra 7£ 60 £ HIRE, 37E 1968 £ 2
NATO K LTEREW EBRIIBANIMIZXE, 1966 4, C. Bohm fl G. Jacopini TE£2% |
AT, AA=MEANERSWRET RN DRE OMRF, X=MERE SIS
HEYIRFE” EENBEE, BMIMABERRLE 4.31, LKL, BIRFESHRIETREY
(X% DO-WHILE %)) 58 2 W DL sSE IR B 454 (XFR IF-THEN-ELSE 45 #), FH i, B F
BERNEH N AWM,

l SN e
= oo | <>

T

¢
[ L ]J3 I
! [—4

(@ () ©

(a) WRFE5, 63047 A BT B; (b) IF-THEN-ELSE T F (4 )&,
(¢) DO-WHILE B3R5
Fa4.31 =FHREANSHLEH

Bohm #! Jacopini BIIERZA ML B FRITHRE R T HiL R,

HivE R, AR TR EARED MW EFR T BE B R, WS IR T
FRAEM. 1971 %, BM AR AN REEETEREN BRI HEH T HWEBRFRT#H
R, /BT ERWEY), TREFHEBN AT AR T RALGHMARFEITER, HHAEATE
BIFZ AP, IBM ETHENLA 8 R0 S S LR R R AR RE T R B e,

M RFRITHEHRZ —RERTFHERREREL, HBFN S HTIRFEFSH
BBEEW, XREE T RN ITRE, AMNESER. AR RS, THLRFNER
CIEBIH R T 77 . 1EN Bohtn 1 Jacopini FFEBAY, I F45H) BB E MG RS MM AR T
FEHABRFROTELD, ENHSERATUERERE RNLEEE, B2 S TEL S
R, X B R, RAGHBIES GOTOBREBERT, -

-1968 -, ACM 1 A F T Dijkstra B4 3 “GOTO Statement considered harmful”, 3| T
AAIBIRR K . Dijkstra INA:GOTO B A ERMBBFEWRAARY EEER, — ISR
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BFRINES WM GOTO B4A), BHFFIET X T GOTO BAIMERITIE,

X—ZIT R ER 1974 FEANAER THIR, N. Wirth E PASCAL User Manual and Re-
port —FHHLH T X T GOTO BHAIMEW .

LB B B R EWEBIR R E R, MR E GOTO i84], — iy FE =8 %
f Bk R IX EH IEF B A B, B AX MBS RN T REFNBS A ST ST
HEM PR R B, WaEN, RBFMESSEHHNREWRERE NEE, REEmE
P4 4 BT B, 34 0418 T ¥R A0 15 5 B R o

EF GOTOEMIHEHMERET . BF R T EEREREH, CRERME, FEHY
BEA—TRMESEHEF., SRR ARERIGERNEE, EiFEN
BEAHHARRERRHSR, MIEETRIAA, BT REMROBFRIURK ARG FHRE
RBF LS, E— R T, T — s, m%ﬁﬂiﬁﬁﬁ~/\ﬂé’3,ﬂ.

4.5.2 HZITHMIE

RIS RS o MR W@%Aﬁmﬂﬁﬂﬂ%ﬁﬁ?ﬁﬁ,&ﬁ%ﬁiﬁﬁ%ﬁﬁﬁ
BT, BAIX BT EITE BB iy B iR (RSB IR E T LS % N. Wirth ff
By Algorithms + Data Structures = Programs —3), M 2T e X EHEHRRE R, EHRIT
M TR A ETE GERAIES =5, Tt RWR TR, X B BB RERBEETE
TR OB SCHT R, BIRESE B S5 0 MR (AL TR Th Rl BB 4 4 l«llﬁﬁﬁt?ﬁﬁé’b&ﬂ*ﬂiw T
ﬁﬂﬁn&“‘é?ﬁﬁﬁﬁﬁiﬁﬁﬁ%ﬁi%rﬁﬂo Tﬁﬁéf]fr%’—“kbﬁﬁﬂﬁﬁﬂﬂﬁﬁ‘lﬁo

1. A LERE

Erﬁﬁ@lﬁ”\ﬁﬁr‘ﬁ@ EREITERIEA. ﬁ)ﬁﬁf‘éﬂ’]?ﬁﬁ?ﬁﬁ‘lﬁﬁé’]ﬁ%,%ﬁﬁ
EHRABREILY— ﬂ’?ﬂz’% M40 FAAKP] 70 R FHA, ﬁf?bﬁﬁ@ BRERGRTH
FELR, EMTIEMSRNERRENHLBEN, EFFHEEEE. b TFHRER KK
A, T RN, FURE CHEMMEE, EE2FZ A NBIELERE, BESME 2§
HE. TR BERBREBEMARNBEABFHREERT.,

ﬁﬁﬁﬁ@*ﬁﬁi%%%ﬁ%@ﬁmf?éﬁ@\ﬁ%%mﬁﬁﬂi%%, w431 BFR,
HEEEME, EFREEPHWH LARGEZERMATAEEER, X — S 2 FEEE R E S8
WLAREW, BT L= FEASR &I, BT FERR, B AR EE RS A
—BENWTS, WE 4.32 BT,

|

—

R 1] [chz]- - -~ [ae
T T
[
(a) REPEAT- UNTILEU{BH & () Z4r G
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B AR E B T

(1) BRI LR S A 5T 5L, & BT Pt B T 6
B, TR &% IR 2 R 4

(2) FBFF ORI o B S PR B O, B LR ROR B AE T4, L & TR R
SRR, BB

(3) BFRBERSERBIEEH,

R H, VR A LR P R
£ G T R R

2. SE(N-SH) —

HFEA — RO A VB 4 M R B R M 808 B, 7E 70 45X FBY, Nassi 1 Shoeider-
man 42t T AP, B R N-S B, 67 FF AR B A B, 5 B — i b A ) 7 58 P 3 3 A
— A ABE B A A B

§—A" N-S EFFHAT — KM, SR B IR RS SAETE B i 254 B 1 R
WA, SRR AA N TR, X T B R TR — 5 MR E /A IS . T
AR S BB AT 4.33 4 th VRS, I T8 B B S AR R S M

RS RT IR —T A, M T RE AR

preeT ANFH T CASERfF
{El ﬁz cccccc ﬁn
Ab¥2 ELSE | THEN
Y %4 | ®5 CASE 1|CASE 2 ICASE n
W | W 7
(a) WiFE (b) IF-THEN-ELSE %43 & (c) CASE ®E 43
el REPEAT | ||
UNTIL i
won S| @
EIF A f
) Fi$7 - (e) BATERP

B4.33 SENEFHS

3. PAD B
PAD 2 5] 81 4> #7# ( Problem Analysis Diagram) XS, B 1973 £ HA B T A F %
CHILK, ELB R —SRENE, TR EMIE AW B R 5 A B I, KX E i
HEBRFARBUERS., B 4.34 41 PAD B EEFS,

PAD B FER ST .

(1) EHFREMLIRF WY PAD 5T RWBFLREEWILET;
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P1
WHILEC | —| P
P2
- = @ 4
(2) WP CSE3hAT PURHATP2)- (ﬁf}fgﬁﬁ)
Pl R
c < UNTILC |f—| P J
P2
. (e) UNTILBI{EEF
(b) ¥%&#% (IF C THEN P1 ELSE P2) (REPEAT P UNTIL C)
Pl
el O
[P ] S
x= [/ ) EFE
def
La\ o
(c) CASEHE 3 @ EX

4.34 PAD BIBVEERS

(2) PAD BT R B FHH+ M. BHBREANEXRBFNESR, WE— 2%
WG HEERTRIRAE I, PAD EZH MAEN, SHN—MER, BT R—&E
o PAD B B&H B AP EREFHEIRE; |

(3) H PAD FIRIAEFEH, Hik . B . HiC. PAD HE_HW LMY EE, BFEN
Bl o B A2 it b 4 RO SR IAT, B BT T, 2 B A IRF 3T 5

(4) IRESH PAD BIH S SRR S BT, XFE®RTHKAE TR B 3158, N
& FNTHRBH T, FR T RERGTEERRGE>E,

(5) BRI Hl TRREFEHE, Wi H THIREESH;

(6) PAD B SR E A T BERETEMHEH ., F AR RITETLUE X —
SBF, HERI TENRATEH “def” 5 Z LM MATY, EEZRIFEMZT, WHE 4.35
Br7Ro

(a) ¥IRIMPAD B 69



]
o e ¥ |
B e I

vz e ]

P10

(b) # A def TS 4 {LALEE P2
4.35 8 PAD BE 00 W HEEE S RIBIIBIT

PAD B £ 14 & S F 13 HE 5 #9. % FORTRAN, COBOL, PASCAL il C %% J§ 9 & S %
FRITEREHRRET - REMNYEAER S, o TEMEHEARE -MEEFS5ZX
IV, B PAD BB S MEHEREERIFLEES.

. 4. £42 5% it3EF (PDL)

HRRJFIF B S (Program Design Language, [ F1 PDL) 88 (h58, XB— M EH 2%, 3L
EHFEMHARY PDL #EH, ERAEEAFRREEESHNLELEHRIT LR,
—RRE, PDL BR—F“BE7EST, ~HHE,PDL RE B CBFITEL, B 2L E
AR HRFIRIHE S (10 PASCAL & C)WIBEEHIELR, F T & B 45 ¥iE
G¥ ;5 —FH,PDLEA—MES CEX BREMERES, WIUEREIB)MAL, RIEHH
HFR LR REMAEEE, UEATUEN S LB EMEE,
(1) PDL BB TiR¥ A .

- O kRBFHEEEE, BT SHAERSH BERANRERAN FBR, T HEH
ANV R A B TR T IR E R W R S R Sk B A ST, Fl, if - fi(EK
endif) H %,

@ BRIETSH A BIEE, B TR B E &M

Q@ W T B, B EA MR BIRE W (FmA BN EA), LEEERHIREN
(Fldm, $ERBZ IR BIRLEM ) ;

@ HidhE SRR R AR, B4R T O RRE,

(2) PDL fERN—FZIT LREAIM T —HML A,

O JUAENEBREREERRF T, XHEMRBEFELET AR EEUEF B e

HLHE R 48 B PDL R, L E B TAR o R AR P i — 3, 388 T ORI IR B

@ TFLAE AR E SRR S EAT RS, BT E 52 PDL W HE MZgig T,
® BE&E st EEFTA, AU A 3hé PDL £ MEFRE,
PDL 8k S RAMEE TERESEN, WAF LMK AAE 5 NEHMM X RZH, &

#7837 5% A T WIS MR

MLl b A B b, BRI T E S AERINATE A BT 8 1PO B HERM A ERS,
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BEEMENELEIRAMN R T EWATE BEEHEERS T EMEmIL KRG
WitTik. MEMU, EA —FMRR M RAETEE, G ITER T XRFMEE XK MER
i, REES IBEMR N HERR, AR T RENF SRR THRENSBAMY N ER
TR, i, kT XEEEE L, & d 7UF EAMEE, BITR  BIERE AEE K
W I TRIEIE A0, A THNM SRR, NZR, SEEENTRARGERANNER
SEAR, BIENIT LB R F W R e — D138y, I X 8w 5 OGRS 8, &5 5
MER, Hob EMATEEEE T ERE AR REIH, Pl FETE" %, H2, N
BUETEERRYARE, S TEMATEE B8, HY R FENMEREWIL T ERE
B RE R RS, BN T GER) MBI RN R UEY N S
IR, G RERA W IRE 5 E LR REEE M ERFr— B, T 4 R 4569 56 1 F0 4
PPHRA S KRR XE, EERIOEME" Y. AERME X LR, B R 2 b 8, & 4 7 =Xt
RTEERFEAMERRE,

WS MR, T R R T X S R R R S
EARLA R EH, L RPEAT SRR REA RN, WA E TR R Bk
Fol R, BN BT EFLASERBZGRARITIEE R T R4,

4.6 MR AR

SRR Z IR, B AR Y . BT A A RN K 8 B R B K AR ET 4 i
SRR, WERAFRMAFTIEEH TR EIERER, BXEFHERIH AN FHR
Bt LY, o3 B D9 A R B TR A H o SR

BB AE RN HSSEH, EEERERE.

(1) REHHE B KROS5 AVRE,; /MR e XA E ; 50T A IR E R G

(2) Bitiid BB ERBRSH SRR S0 R Z R RO,

(3) XEDBRARE L RIMNRAT A ; 1 G BIR A L BRI R

(4) XHFEMMERYE  CFR BB JTRMRLU R ZXEIHER.

WAk, AL TER KA TIASE T R ER S U,

MERITMARERETF ZEOE, EEENFEEEAR ZRESTARSRITA
R 2 8] 3 B AR

WA LY R M R & ARG AR R EN R, EREERT Ak, BIAEBER
TR b, 8L T A

O &AM EME L, ‘

@ HERY AN ST BAHNER, i, M EEREENEEEESHEEEHEAE
FHIRR, '

MR A BRI’ AR SBIF R B3EHA B,

W& R R IR AR K R, MEE T SR AT RIF Br k.

THE %A S H IR AR,

1. 5%

1.1 HREHY
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WHRE ARG REBMEM,
1.2 HRHRWA
(1) HHFEFEREG R BK;
Q) WA HWEREE FEERHP;
(3) WEIZE R4, WHLE, REARMH 4,
1.3 RFEX
B i A SRS o BT R A B TTAR BB 8 ORI SO BRI A ORI 4
1.4 ZE¥H
AR e | 2 AOR, GRS OHES WA S HRE
B R AR B S, 0 B R B YRR,

BT

2.1 FERHME
PLEIRS AR AR B R TR TR R RE R,

2.2 BITHEE
T B 38 B X A A RSB AT B B 1 R (o R AT SRR R Y R

2.3 ABRHE
WHAK ML RE, REMHE . CENER,

2.4 KRG
7E DFD [ 3R ., F A 45 4 P e 3 0 45 IR M B iy R0 49 R AR H 2%
2, R4 RN b B R R (AR R, B AT F TR —
AR (BPETEREEEST). '

BT

3.1 BITHEIRMEE
VLEAXT R AW FE MR BT IR S 2N EH AR B THEERMA S,
B B B AT BT 2 D B P R R S R R

3.2 BITEH
UHEZETER TR EMEAEMIRESE,

- REH AL

4.1 HEERER
R B 150 B B P AT BE A HH 45 SR SRR 1B o0 BIRY, RS B B R & X,
4.2 HEEALIE T B R AN RIS HE
e BA B ) B S TR R A HE R, A
(1) BEEHER, URERFE N —ZRet S A AMBELIMZHHIAR,
R EAYERIE B A
(2) HERERER, B —MUEMRNRER B (WFITREFEHALID
F%), URBIFFLERAEEIST;
(3) MEMBE., HBELKE SSHER, EREBITHET.

. BRI

LUEE#HSRE IR, MRS H T RAE
(1) BHRE — B, BE . RS R THE AL SR BT TR R A A S



ZMABRSVH A H AR A
(2) ThEEMEE ;
(3) fbEH R, FRAMNEERAEEEWEE TEARX AR,
(4) 51 A,
. (5) REE;
(6) WHED, HHARFARSHREHEOXR, €IF,
(a) &,
(b) BEX,
(c) BIEAH,
(d) BRTEHE,
(e) I/OIRE;
(7) ShEREED, WAARGFR X R AREHENAEOLR, G5,
(a) B,
(b) BX,
(c) #maKA,
(d) BRGEH,
(e) I/O #Ri&,
(f) w0, IS EBERMIBEMN A X4 E,
(g) Bk, ;
(8) AP#EED, Al A P EEN OGS GSMIEESEN, URRKANESEE, 8
¥ .
(a) &R,
(b) BX,
(c) BUHEAA,
(d) BRIk,
(e) /O,
(f) =, I B L BEEAIE R A A L E,.
(g) B&,

it R BA R

BRH AR HERHM:. F£ A H
s . HRE - | #itE.
SR S 1F - R FTTEE . -
WHAERMRERE .
AR A A AR

DI REAR IR -

AhPE R

EILiiL Y
& [EHE .
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% W B X BFERA

HIEHEE I/OBRE
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m)

% B X BEEA | VORFER | & R &
b
0
23
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H
)il
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I8 W
1. BBUTRIE.

A5 e B B0 I

HERKERE

Mtk

RS

Mtk g B

PR 5 1 35

MBI 38

2. BT, )

(1) ZAb 77 B RITES RER;

(2) SMi TR RIT A S B

(3) Bt 5FFEITZ R K F;

(4) BB RN ZA R

(5) Hft ARGMUA T G AR Z RIFE—F B,
(6) IE— MRS/ DFD, ¥ H i MSD HyH:4 BB,
3. BH AR E TSR,

4. ZOUHESEITHE R,

5. #8 FE A DFD B #E# A P15 % MSD K.,
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(1)

Hob, BEARTREA L% Wl ZHE R E,
(2)

[}
\
i
I
I
g )c< :ld
a t
]
'
|
|

Hop, BELARTEA LS S ZAARE; 8RS0 —PESRBERE.
6. 18T H B FRERKSN PAD, N-S EH hE,
T

sl
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7. RSB

BREHFERAFELRB NP ORTHEEN A ZE 2H)RE, HREESHH KRS
HATE A0, EX—RET, HEERER, FHBFSERRGEATRER, BEXRREN
SRR, SRR B X R RIBRE WA, BEXMNX —LRHETLEHBS.
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WHEE MRS

B 20 ft22 80 ALK, H MR kL RAE, HECEABHEIB2ERHBEH
B, T, HEMRITECLRARGFRE ERFE, B 6 TSR B & s
MBEREH RS, '

KHALIE, e T @& — MR RRPHER, B T HHEEAR S, © U
B H R NERORE— R, e SRR T, © DB E kM
B, e ERAN— MRS © UHGIES hE R E — Mk, e —
R BB R — N FH I SHEF AR R Y ,; @ AR P8 B o o R g — Bk,
G — R — X B R R —Y, BET, XA B m X R A, AT R
VUK 8 2549 B 3% 55 B B MR e i IR 45 M9 — B, T AR 5 A T B R e — 3. IR A,
MALERG RET S, HPBRE SRS 2L R SR 85, B, I m R &
EEMMER FEIXRIEARGREPHELRS, FFANEUMR 2B RARN, MREH
HEBERESIIE, R Z B HEIRBMELER MR TRENEXERN AL I
EWERGFRE T RS EZEHASNRER R B bR R B 47 XMk,

HHMEFTEERETHEHAMEMEBIES., 20 4 60 F£R/5H, Simula-67 BFHHRT

AT R B, REXE T UL AR EEEAMHERERIE, 70 ERFH, A. Kay 7 Xerox
AF I T Smalltalk 155, 3T 1980 FE#EH T ¥ H L H Smalltalk-80, 77 5 E H M X R 1
BFEITEH#ANLHANE., ME, BT —RIEEMRHERIES, W C++, Object-C, Clos,
Eiffel %, H 80 FfLH#i3] 90 R, HAXMRMTRERCENEFTHBRITRMTF&RIT
JrEk, B T —BEEMRF R TEMRITEA. HPEHFRERHLIES B. Henderson-Sel-
lersfl J. M. Edwards #2 ! (9T (A X R 3K A 7 R iR AL R M R RE T KHE
38 G. Booch #& H W TE M MR FF & F 53 P. Coad F1 E. Yourdon # H} B T 7] X4 2 43 1 (OOA ) #l
T A X %2 %11 (00D) ;] . Rumbaugh %42 H A OMT J7i%;0MG fEH#) UML %, X805k
EEWRDE, FEEFE MM RITEEL KRN —RERBRWTEEFNRGHEARE R,

TEAC o, B L PR A T X R R AR T R B0 E B S RE R R, HES 4 PR
HEMEFEUIERESR . —FEETEEENARY, —FEETHE —RKAEFXIEN, &
&, BN B PP ENE X R T OSA, FH, # THHBRREG BE, FEPHRNE
REXHAAXRFETES, At o B B — & w55 H” R,

5.1 #MEE5RRE

5.1.1 2B

TE R 14 R O7 IR R BERS, KER R E A, RERURREANBESH, BIRRH
BLEEHZEEMBEXLE, '
TEHERHANEME, TR HAE NG (EETTS AT 12), HXFRERR
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R AT RN RIS,
AT EEN %EIEF'EVJ%*S KNI *’JU&?@ZI‘EJE’J%AO
1. %
(1) EX
RRRIEGBEEREN — NS, REREFMHESEH TAHMXRW—HN R YRR
BEFAFBEEGH T HUREEMTEAXER,
REAEREPFEY, (BEEHMEBEP AR CFOFRTIHZ.
REMERERAHENE, %E%@FJTEE’J@'# RERBEHRE—B.
(2) R/
%~A?&7KEF2£&:J§1\EE /I\ﬁ’#%j’:ﬁﬁgﬁﬂﬁ%ﬂ‘%o .

Hob, 7E 8 LA IR K%, R B AR 7 P A BB AR mﬁﬁm% Wz hEs
R B T B AR AL RV TSR, BR 2 W IRAEARS . R T XSRS, B AR T LU b He A
R, e FRTE XA ELE A B X, IR AR S B R,

TEB BRI BRAERS b, WL I R B R R R B R B, BER B R AL IE S
BRI — RS, N —AFIRTE, ERS0ERRN  XERBIE RN TIRT
£, BB —MERFIRTE GRS HI N Ik, RPREFEM SR, XENTFE
ARIRTESFIM E— RSB

WRETHFEHBETEE,

— T, AEEM A FEHT R4, BR BEX B AR R T 4 O X
B SRS, TTRA B4, AR B S A2, a8 A 4 5, T TS 8 I RSB AL 45
BRE— LRI, B, & 5.1 B~ EATARME, KA =M RELRK,

Reservation

operations

guarantee()
cancel()
change(newDate Date)

' responsibilities
bill no-shows
match to available rooms

exceptions

invalid credit card

5.1 3 Reservation BIFRTRE

T RER RIS P B R, TS REMR TR HFIRoT R, fim, i REF
BHEF, SR TP PR a1 W LA HE P (A 360 R B R H) .
BT, — TR RARR BN RERME P ENH, EEHAEEAE
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g X3, WA R R LR MBS, HiEER.

B4 KA

Ho, @LFANE S HE25LKL83R,
B, &l S.2 89 Banking: : CheckingAccount 7R3 CheckingAccount H ¥ 7E 43 Banking
1, 2§ Deposit AP, E{1RE time fl amount, time HI2EH K DateTime € HIH Time,

amount 24 Currency B H 2 Cash,

l Banking: : CheckingAccount I

Deposit

time: Date Time; : Time
amount: Currency: : Cash

EHs5.2 #REEIHENERLE

(3) FRIAI

FEHEFAT, TU BRI BENRE, RARRBHEERE. X THAEEXHE,
AIRA SRR R H P R IR (B, SRR L S FHE R R LR R E A
) APEXHEAZSHHE— RN BIE, APTE SR AR, HEFREEY

WAEE X, WER A LIERAAE,

(4) AR

O KA FEHRET, LT AR R;
@ XBFRLTERANFERER, UTHEESOR, FREXRAH L7, TR PR,

@ REZUKEFRIH;

@ B BREREEER, EX5T;
® BEMBELUNE FRITH;

R RF LA R) B MR REVFERICU AR FRT,

(5) mBI(HES5.3)

\ T '
Window

Window

size: Area
visibility : Boolean

display()
hide()

Window
{ abstract

author = Joe
status = | ested|

+ size: Area= (100, 100)

# visibility : Boolean = invisible
+ default-size; Rectangle

# maximum-size: Rectangle

— xptr: XWindow *

+ disptay()
+ hide()
+ create()

— attachXWindow | xwin: Xwindow * |

Bs5.3 EH=fERTE

L FHREFEAE BRET, E T HFHRERFERSFTRAT, AR REF B R LR
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AT, (E:RXRTHTHEXTERUEH RN

2. B

(1) EX

RERR—N T 208E, EHREAE X ﬁ&ﬂ‘]&tm—fum{ﬁﬂ’]?ﬁ@ =R Eii]
RREIFRARX, Flt array[ String] of Point, B BAR I E Y RBES TROFREAE
B T RERA,

(2) FRIE

BAERTR N A BIBBEERM A S, HRIAEER,

AR AW [BEE]RBRAR = WHE (RS

ﬁl:'::

O Rt HAETT LK

+ AHH

# BRI

- REM

‘_—"!?ETJL‘ PEVE R B IERS g v R B e, (g pubhc protected F private, 5}5“%7‘
REH RRFPHMAEL,

@ &% RERTBHLZFHIRIRE,

Q@ FEN . RRBHEMNZER(NET 9), PEMETULKEY, EXFELT, ZE4
®1..1,

@ RBRE . RBETHALXRNWNY, SEATIIESHEL,

® WHE - REESTHXNRER, AT I FE LR R TG M. WEHER %
(MRS ) . MR A E RISk 2 B RN G

©® MR KRN A BT RGER M, 1R SR REN GERE SN S, W4 B 2
ES). HERBATEBEZFHRZE,

MAEREAMLMEAR Y TAHTRE, WHERENMRLAGENBYE, %KM G
XRILEHBE, FNRERLHEELY
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# visibility : Boolean = invisible

+ default-size : Rectangle

# maximum-size: Rectangle
— xptr; XWindowPtr
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PoliceStation
alert()
1 station
. %
BurglarAlarm
is Tripped : Boolean = false
Y |1if is Tripped
report() then station. alert(self) |
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(4) BlF

W BRI LA R

+ display () : Location
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1‘ Elements
i -
{
i
] ' 1 1
Domain Graphics Windowing
Elements Core System
MotifCore \ Motif D\
WindowsCore l\vlvﬁin dowfst

Bs5.19 BEXEEE. S AMZAeXER
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Editor

Diagram Domain
Controller Elemnents Elements

5.20 LIEHET Editr B PH—BAR

BRHEKRERPHROHHE, SNTUEZEHNEFREE L ady/MNER S, B
EHFESHTEEALMNINE, EEASARBEX S TE S ROES HELERRELE
—ARE IS+ ) B, X TR AN & FREXER P, HEESHERNERS, )
EALRE R TH. |

— A R TE R AE A T LR, T LGB T R A R b A T RS (4 4
M, — RAER, # BRI RHER .

MUAEGHFSHLHER, UBREEF— T EANER, FAEZ KB
BLAKHE, B2 B B A H L R B 22, 3 14 BUARA 58 Gimport) 7l (access) o

13. FERAIINE

(1) BX

—AEETUSI AR MTE, EONRRE, EKMEE . BiRQn N L
FPESIH, REGEEREEF AP AGIIH, RIIATE, BHRQLRARE MM
WA, BIX — A AL B A S, B RERA T 4 “public” ; % B FR T3, B i
N A 0] WAL “public” 8 “ protected” , i XK EA BB N AN A, BIRENFEZAT R
FRREE, REEHRE) . MRAERKFNUEAACFEEER, RABEELPHE
AR S5 ERE R, ) |

B, — ARSI P AR, SRR TR E e — s A i
6] FR A A F . — 25

B\ MR B 37 6 40, (4 Sk H 18T B4 ) P TR LT 0 T LB 44 F 5\ B TR 4 (B %
TSI ATURBE - EBRE).

(2) FRE |

B RRBET RN P8 B AR KAk, #L £33 (access) (B 5. 21).,
EMEBEVE P EPTETUARME A ERATHNTE. SALHREHREEEE
BT MAELYER ., R, KB R E SRR A, B AR AR A,

BRI T 55k L6 8338 (import) 51, B MIH R 81— R BRI

(3) B+ '
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Custamers

[Banking . CheckingAccount

r (access)

’ CheckingAccount ]

Bs.21 araa‘gixramm

/f-ﬁ‘ .

*Aﬁﬁ% AEW%%?%%@&T %XmP@T%&@%—MﬁAME&)E
EMET —MRE TR (WA 5.22),

— AR DU B A SO B MR BT — @mi%%ﬁﬁx%iwﬁﬁ#miﬁfﬁ
&ﬁ%x#mo

(1) i&

&ﬁ%—Aﬁ%ﬂfmuﬁri~%lﬁ§%~%i$%go

(2) ‘RE:

EEBRRRANTAENAELANWEE, EVSHEEENTE, EREFEHES, #T
ﬁﬁﬁ%ﬁ%ﬂzAﬁ@km?tj$MFEo

(3) #il+

EEBRHEM -
BT RAH I EH
&,

5.22 ABRNFTETS

5.1.2 IAFHE

BT B 27 5 ) 2 ) Y 4 e TR HEY B 32 B, blﬁA?XTﬁkﬁfﬁéﬁﬁi%“m%?‘ﬁﬁ
ﬁ#ﬂ%@’lﬁo AR, b%%%éﬁiﬁ%ﬁn‘*'ﬁiﬁé@%% 31 6 [FD I P HE 31 32 1 2 1A B
BETHR T%TXT%ZIE?B’J%WO

ﬂ/\IWY?EXT%WJ&EIEJB‘J%%E’JWF\)”J'JTEﬁéﬁP?& %Xﬁ—ﬁﬁi@J&EZlﬁJﬁ’ﬂ%%
BT,

HETXPHRAMNBRREBEER, BEFHANSHB TR EHSS5E8 L6,

1. A A

(1) #\EX

WFE R —MREXNREZELHE, i —HXN R REEERERAHEEAR, REANEZE
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%MfOEW%”%%¢N%ﬁﬁﬁTﬁﬁa»‘

(2) ¥R

mf@%#%%iﬁﬂ%ﬁﬁﬁ%TﬁfﬂK@ﬁﬁiﬁKﬂ%ﬁ%o

IER L, gl PR TOREFE, UG TE L), B RANERFEEEY, H
Eiﬁf%@ﬁ@%%%&ﬁmoﬁ%%ﬂ#%f#fiio

(3) ik

A2 W IRF RN,

TU&&%EWWMMQWH?WTH%H%%*#%%%KO

A LATE & FRAR (B0, LY IR, X% 3 AT 0 1R 5 ) B 7E B B S s R B T TR AT
BITE BRI 5.

Al LAEETH E%J:fﬁﬂj‘lﬁlﬁﬁ—ﬁ KR AR, TTUIEEH sendTime( MR R E MY EH
Eﬁlﬁ])*ﬂ_lﬁﬁ receiveTime (X R FEWH BATRTE])) MBI B2 L, BIIFE T, e ol e
RAY 7R, HILH P T RERER AR R, DA TR ENHRR LA,

AT LAZE B R 8 — e AR, B T RR A ) RS, LR UM b (i 5.23 A
TH), EREEAT, HHREERT LA, K0, FTU AN EZRFETRAER S
Wﬁ%j§Wﬁ%Mﬁ@mﬁh23¢mbrwmﬂhm*awﬁﬂmKl%c)o

(4) BT

_caller _mha,nge_‘ _receiver

a:lift receiver

(b. receiveTime

—a.sendTime<1 sec.) "b:dial tone
(c. receiveTime ' c:dial digit )
—b. sendTime <10 sec.) ;
The call is d :route
routed through \
the network.
{d. receiveTime ringing tone - phorte rings
—d. sendTime < 5sec. |
answer phone
. . <1 sec.
At this point sop tone Stop_ringing
the parties ] T T
can talk. L L]
Bs5.23 AEHANR(HRETHEHEEE) WM AEFE
. F“fiiéﬁ‘%

(1)

EJIIET“E:EH:’ XT%E%%%T%{E%E%@E’JH% %EE@%‘ZIE?Q’J%%EE/T%}EEL
AEMMNRZEINER, ERTEPRRLETF - MACRSHM B EENSE, BAREER
RMBZEMX R, KHAENE T RN AA, bﬁﬁT%%ﬁV%@%XT%E‘JEﬁO

(2) FRE ‘

BN R RRI L N MR B, AR X R A A
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R RAERE PR E BN SRR E SR, BLACHERRREE YK RTFHBL R,
B, E MR M NEH TR — RN, EERRNTIRENRES, WR—-IXR
EEPHRUE, MAREAUBRM R LA BEENRAF ST L. MR RERPHHR,
LB —ARE X IR EMHTH, EIRIC R E HAET BT H A A LA, SE R E AR RN
SR BRLR B H AL (E B TS T) . ERMTECGE—MELZ L RBEXEFH
R ENT R, MRS XL AN R/FEN N RN LML, REMEERE—19E.

ERRTUSNEPARESZARNIERR, URTSHME. IRHGE - EMKN
FFBEEPH— DR, EHRIXTUERNEERLEH,

(3) BlF(RE 5.24)

+ ob3C3 ~ obaC4
T
°P() 0bL:Cl ;
i
!
{x<0jfoo) 0b2:C2 N
[X<0Jbar(x) ; \
A
doit(z) 4

T

doit(w)

I

I

1

!

| L

i [

i i

i |

I I

I |

>&1 1

1
[
o
o
o
1 1
\\l—

~

/‘ Bi /
! o

°

-~

-
Y T

B5.24 AFKE KB, SIRTTHOTSS

3. ®iE

(1) BX

WE (BHELODRR M MRAEENEELINBABRIT - MT AN, EERRT
FTAPATHI RSN, R TIESIMERAREZ HHERXE,

98



(2) #BREE :

H—A KT R R BUE, I TR T 89 77 46 8 20 X4 37, RFE SR ZIRE5F .
A LA SCAR AR B BT IR, KB TR R, SE BT ERER S 1550, ERE
BB ZEAL, ERFHERRS, BISAFS TN E £ WRE T EY
BRAEF 3k ), JoC o ] R [ ) o Sk 9 B

EEM A E BRI KRB RIIFENERT, —Aﬁﬁ?ﬁﬁﬂ}i7~/\ﬁ%mﬁ A8
VERY I ERT ), 5 MM R BEH X, IREETEANRZITHE(HHRELBEIIT)H
XA AEE, BATTUHABREMRRR— TS,

EABEARBHERAT, —PMHERRE—ITHEF - IMTIREEINREEHNEL
(TR E R R ) RIS R H, BAIENR, AT E—MFEMNEERFREE
HENBRESBERE. ERHFAA T EHEMNROELT, E I M HERSEEE -1
FERMMELAWAE, EMELENEEXRREEEX-H(TUEREENREKRERTHA
}ﬁ)o

H S

(1) X

ﬁé%ﬁ/\ﬁ%lﬂ?ﬁﬁﬁ{n,:X#E‘Jﬁfﬁ?%ﬁ’l%?‘éé‘]ﬂf‘ﬁ%%%fn B. —THR
L3RR MERE, FE—NMES, HETE - NRBUBLFBIHE

(2) TR

RS, MEEERIN— I RERRE D — D REMEH— N KFELHA L
PRI ESHUHE, FERNF—IHERFSFHENGER. AHERERBEES)NEF
RESEERESHREIGFRTA L.

#i sk A LA — N F I BARIR, U§ﬁ¥ﬁ$2§§/\i§4‘é@mﬁfo F@J&Xﬂ‘*ﬂﬂ#k
BHKBBRARL, B BUHBFRAAFRRAEE

(3) FTREIR

T LLE T #28 A Fk R AR M HER

xZHEL —>

SRR LA REER T, ESNEERKRE 2N, EERENREFF. TUEE
HTFEHENSBIAN. E%"Ezﬁﬁ%ﬁi%fn%#%ﬁmﬁﬁﬁ&%é@ﬁj@?ﬂB‘f T BT
AFHEHEINR,

BR#L —> _

BEBEEE—MYEE, LHTEPTH T —%, BEERHWHRERE, T8 K H B
BREN.

BAIBRL ~--mD>

M R E A AR

FEE T RR T, 7T A BR EF L (B REER), RRSMAREEMERERE
— AN HYIR ], 3T LAER EE AR R E R AR Sk b o 3T e R E R R (B R L EM
BB, B 4 BRMATHIRE,

EHRERGEFR, ~NEHLRRTE— 4‘?“%']%&(7%%4#%1%(),*4‘&&%’65&%/1:2{
BN BT AR E SR (FIESFE .
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BEH B LBERAKTY, XRRREEENEFENFENERE RPN (L, 5
ZHMNEHLREER, HFEECXREENPTRARERETCMTEH . XEREBTEIDH
WRERIEFRN, MRBEFE B EBA, HiX 9 60 fE & &3 38 (5] 5 1 8 5
B, BAg v AE TS, EF kL TERT T H,

B BRI —PT S RAENG L, 8L EPRERIE, RELSPAGRTE
Fr, XS ARB Z G EEHE

AUB—AMENHTLAE, RRIER, E—BEFES, SRBER—HBEEHIR
RUBREE, E— MRS, TUESRHERHEERSEH 24, MREEFR, B4
E e — gL T LR BRAR— 5, T 5 — 2% E RITM. %%XTEJ&ETEE RLfE 3% AR
FThEAGHAGE T,

5. $ike it ]

(1) B X

H BT LA3s R JLAS AN [R] Hy B 8] () 40, & i Bof (B] A A2 e [R] ), XSS R W LA R R FE AR
FAXPWIERXEBHK, FEFHEHNEHERETTUT BY, XHEAFPRTUREENIREN
B #1 %& BH F7 B ], 20 elapsed Time( & Bl A 8] ) F1 startExecutlonTlme(ﬁﬁl‘?}ﬁ?ﬂﬂ‘ﬂ)o ATRA
LR X BRER, DA HEERA R & RY R,

(2) F#RE

AU THEHE 1T EF, BHNARERN - METFHEZEFHFREAR, Fl, mEH
BRI 2 FR stim , ) stim. sendTime() R K &0} 8], H stim. receive Time( ) T iAW E ., 7]
BB AR R R ESHF LM FTRHBM LR -, m—TUJEﬂTE?ﬁ/J\ﬁﬁi‘:(T’TﬁE@EW@fJ‘Z
KVBAERES FRRLYE,

(3) RpREM ‘

HEETXRERE, HEMAFTREENEFASTUH TR RERFHORE, £5
BATPAT AR BREIREL T, 7T AR M IS 69 & 468 8 H B 45 R i i

5.1.3 R&EH

REEHTHARMRXHENRBTRET N, BHE, HEMRBTEWREMHTREF
SRS ER W REFF S, th T X R E G S M8V ) B R, mi&ﬁiﬁﬁ%#‘%i’éﬁi
XREHPRE, FPATH BB 3R

B 5.25-1 B—nEHERREHE, EfRE T — MR BIENRIREES,

1. %Ji*"

(1) &

-*’\bi AR () M — 1B, Eﬁﬁ)l&*ﬁXT%ﬁ?ﬁE—%ﬁﬁéﬁ%#s#'I
MHEEEHED,

EME L, MREE—TRENER — B, A, ﬁ#%%x&ﬁﬁiﬂﬁﬁ&*@
H, H&XTiE%HB‘JEﬁﬁﬁo
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) dial dxglt(n)
after(15 sec. ) {incomplete
DialTone dml dlglt(n) ' : Dialing
life do/play dial. tone dial digit(n) [invalid]
receiver
/get disl tone l dial digit(n) [valid]
/connect
[iae) p— Conecting |
Pinned Busy busy
callee | |callee do/play b"“yj
lc:u!; ; hangs up ’ ™ Ringt
up ﬂk’n - 3
: LJ callee answers do/play ringing )
disconnect k /enable speech tone j

B 5.25-1 BR&EBETRH

(2) R

L= PMREFRRR NN A AEAIER (LE 2.25-1), TUHEERBEERRS
HIFETE R 40 B B K S R A AT BB A 40 L

O &tz

AUEZEIEPRERSZ, ER—HKRSEERNZHALFHRASHFORS, B
XHEREEIEMRE, REAHRHRESRELY, R —KEFHELRSESRHERAN,

@ WERFEB

R R MM REX MRS P HRITH N BWERE N E, Ef, ZSM’?%‘“A—I
WAITH AT HH R FIHE ER—NERFHBITERE,

BAEREMHRREN— BB .

;HERS /) BEREBR

ﬂ?lﬁ]?’?ﬁ%“ﬁ%,%EW%%T%ﬁﬁ?BﬁmlﬁJfﬁﬁﬁﬁ?b%%ﬁﬁo FERARXTLIMER
MREEAETRENE, FNERERXNE, N EBSRIRE .

WTRILNZAMNSERS, ENAEAESEHR(THHFRER).

(i) entry

XAFR S AR IR B AR %@Wﬁﬁﬁ*ﬂ%%ﬁ]?ﬁ,Ei&)\ﬁ?&ﬁ&ﬁiﬁﬁf'ﬁ(i&)\ﬁﬂ?)o

(ii) exit ‘

X ARG AR U A B Y 3 1R Rk AR E B B4, 7638 RSB BT 304 GR H 3h48) .

(iii) do :

XA SIRIR—RER (“do 1EEN”), REWBRY TERERSESH, j?ﬁﬁmﬁﬁﬂﬂk‘ﬂﬂf
REXBEENHHE, RIUTXNMEH(BEETRSB TR FEN=4),

FERTA B AMAE S S, SERR SR IR MA N S e R B R H 4, Tﬁﬁ‘”‘$f‘1‘ﬁ’%mﬁ3
BB, X LENSN T EH#ER, AR B EREKFHENRE, L?%%‘Tmﬁﬁf“ﬂ’hﬂ
HAFENBE, BE NEERN—BRERXR.

HHEE CHESSBHSEEER) UEFPEG] ) MERER

WRETRAAR, EHEORSPR A FHELETULERALK, FEHESBEHLTPRER
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AER . WMRFAHESE, T YA H AR RIS B A ENERER P,
(3) Blr
TEH HBRRSH—MF,

[ Typing Password |
entry/set echo invisible ‘

exit/set echo normmal
character/handle character
help/display help

2. B4

(1) IBX

Jﬁﬂﬁfﬁtxlﬁ%ﬂﬁi)ﬁﬁ HOREWLSIRRSEHBMI R ENEF. EHTULHIL
FRULER):

O E5FH

— MR F MR BREFEHER, B —NME5HMH, M TFXEHEG, BEMAH
KEAR IS B B R R A R b,

@ FARHEG

Ve A B, SR —MEREA,

@ B fE] S

E*ﬁ%%#(%#%%ﬁuﬁi‘ﬂ@)\u)ﬁéﬁT ERE B T 8 HH/8 1, $3
—AB (B

OF Sta--2s

AfRBELERBE RO FERAFENE, BT - VENES, TR, RERER
MEHBRERE, XFHHEEREE, B, £F4F R TR &4, TibH 4, MR EE K
FRAFHIFMF, BT RAHITRE, WRREMNERIE, R RE, HEEHESR,

(2) |

A TR E ESEHRAHFS.

HiEZ ¢ J%L%ﬁﬁm#&ﬂ%% )’
SRR WTF .
B¥E 0 BARER

ERES, ERXFS LHXRT ((signal)) FBIfE S, EZXBFRERFRS LM LE, 18
SRR RETHEE, XM FREXTURTHAEENESL. B8, ES 2L
ZHEFRSEERHHE BB RA, THRESHEN S —MESHW T, XBRFEHHHH
il R AR MR B SR R BT R B

A A B S 8897 “ after” P T B R BE A ROX R RS BT R 344, LI “after (S 7)) " B0& “after
(AREABEFELET 10 #)7, IR &4 0 rt Al 85 4, ﬁB/AMJ‘&’)\é’iﬁﬁ%?&ﬁt’aﬁNo
RO Al B B ) 438 B M A& 4, b “when (date= 200041 A1 H)”,

FXiA “when" I REBARFZRENENFH, ¥ Tumﬁéfﬁﬁﬁﬁiﬂhﬁ%# E@J
ERE, HERF EREEERER A ST,

3. %

(1) iBX
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BHREFNIREZANXER, RRY—MESF GBI, MR EF F4, RN
BE-AREHFHANE MRS, FHIIT— W EIE. EXRHREWUE, FAY MR Fk, #
B REH S, XN S P T R HREEHINIEER, WTTH SEM BB RBRHAMZEA
HESFER, EREES, SRLEE -, WRFIFRERREMER, REFE. W
RER—MIRRSEFMET S0, A RERB TR K, MBXEH
WRAERAAEMREARER, REVHEE— ik, #1THEA.

(2) #RE

HERRETBEANERSHEFEEFRE ERIEMFRLAEL, ETUHELRBRT
it, M TRERBHBEX:

FERERE D BEEEREGD /0 IEREX

FHFERICHR T SR B,

e CHESSEBNSYEER)

Wi & RAIRFER, RBMEE F M SEM AR XA REVA N R B EMERS
EXBHAIREAR. 0 HEP &AM EXN A RERE (BIM, “in Statel ” 5L
“not in State2”),

MREME T 88, RPATIHERER, TUBREXNRYBE BREMBEURMEEFHS
¥, REHEEHNNREBTERSHERER, EF5BEME AR 3ERT, LA BMIRITHE
MEEE, TR S“BITRIER"HIEXE R, SIEREXTURSH —&FH KHH31E
HRAEEFF, P a2 HANE mREESHAARE, REANATS
NBAERMEES E X,

(3) #IF

WMTEXT AR

right-mouse-down(location) [ location in window ]/object: = pick-object(location) ;

object. highlight;

4. RAE '

(1) \EX

RSEE TRHREE BT R TEA TR, H P BARHHR T 334 3251 69 8 i
MR, BEEACHRROTY, ATUA AR ERATAWAR.25%. FREBE
HFE)MITH.

(2) ‘RE

REBRBRRSVAE, BEYHRENDRERFSERRSVE SRS R
A, M — R AEERSWAE IR RESR, REEPHMBREME LREHE RS, 25

RARH
()

nHERE #HIERE

(3) EH
B 5.252 R T — MR UMM R EAREHERSFHRE,
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EXNMREE P A MRS Initializing
(BHRIBITHET) Jdle(ERBHERL, H %
FHERIEE AP #MS) . Command (¥ H}4%
EAELERE PR aE ) Active(FEH] 48 1E
HERBE-TEREMNH). BE - RKYBXANE
B R B, B EHEN Initializing R, RET
FAFHFEN 1dle R Idle RELHF —A BB
FHEAMRN B ESR. YK —4 alarm #
H(BIESH s, R BAR W £ R ) B, 45
M Idle REHFER Active RE, XU KX E

B s5.25-2 — /P BHIZEMRER clearing F 8], B2 P M # 88 A attention
BE(AURF—I a4 ), 7B HRE Active, &ﬁzﬂgi’ﬁﬁ%t«{k Ao XWRAEHKAKX
RGEHERMY, ?ﬁ‘%%?fﬁfﬁlﬂﬁﬂﬁﬁﬁo '

5.8m46KE ,

FHEHHRHREEFHREHZGRRT, TWHE 5.25-1 FHRE Active B—MH SR
#, 9 DialTone 1 Timeout %’W’“ﬂjjﬂ Active B FRE,

(1) B X - '

HERBSRAWNTRENFREMRARS ., —FHHET AR —EFRERIIARE
K3t & X, ?Eﬂfl_ﬁ'ﬁit’f@ﬁﬁﬁ‘ﬂﬁﬁ‘ﬁ*ﬁf%%kﬁ‘*ﬁ o HFM BT XRIEFRE

HEMAHEZH, Eﬁﬁﬁﬁﬁﬁﬁiﬂﬁ*ﬂ‘*ﬁxﬁ’ﬂlﬁrﬁﬁ"*ﬁ o HERB5 RXHEH
B, EAASREMFREWTYUZBXRAHERBMAGRE,

FRIBA X R, NBINZHR S RS T, ITHRINEH BB R, EXRELRIT
BINERRLIRT, WX R0 4 B AL,

—MRENNE KB R LA R RS A LLRE., FIHARESHFERRBIHDSE
REMFER, B %%%*E’J%ﬁ%ﬂ*i\ﬂﬁiiﬁ*%(ﬁﬂ%xﬁio R 3R X8I5S
e, TG W HIPRBMEFEDH T, MRS B R H M,

(2) FRiE _

BHERERFTRITRAEHNATRESINGEN, BT (7R )2 PR P #HRo8
Sh,RETUESAMHRERMRIN ., BdERERBEBREERTHE, BRERIT,
FREAHEZ TR

AELNS R RS, URRIERERIF, HRAHFRYTRE., BIMRBHER—NHE
HFRS. BMREE N EMER, BLFEE - KEAAHTRESHRERSEH. A
EREBEMREI XA EEH KO TREMEIH,

(3) %6 '

& 5.26-1 I 5.26-2 43 4R T B4R Dialing FI & 4R 7S Taking Class R A #F
R

HE R Dialing W FRETFRIT. M —DFEHBEA Dialing i, HEHFEANHL BT
KA Starte Y FIA Dialing FI A 1R B, BUIR H Dialing. '
HE R Taking Class A =N FIRE Incomplete, Passed fl Faild, ¥ Incomplete H#J
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Dialing

( s Ydigit(n) Partial Dial ) fnamberis vaiido] .

entry/start dial torle o emy/mnﬁber.aﬁpﬂxl(n)
exit/stop dial toné —

digitn) /.

5.261 WFFRETEE

Taking Class - -
Incomplete

o—»"""”“’”" Lab2 (@ |
| erm Project done )
- prgen ©
Final Pass
e 5, ®
f"”\ ),{ Failed l
S

5.26-2 HEFRETEE
FRES A=A, SRZERIFEN. %433 N\ Taking Class i, BE B35 T Taking Class PJ &9 %0
HRE, ﬁ%%gﬁﬂ‘fﬁ:)\@] Incdmpléte W =R E . 24 Incomplete HHEBRIBI X T
HAH=EARIBRER, RN Incomplete 2 passed B FE#,

52 T B ® S

5.2.1 BTREEEAHIRE

jﬁlT%ﬁ?KﬂFﬁZi)\y\EA%ﬁﬁ‘ﬁﬁlﬂffr&f?ﬁlfﬁﬂ\]ﬁ $w7§ﬁﬁXT%E@ﬁ$ﬁﬁﬁ
SRt BRETHEIEERL.

ST B, FE RSB R AP BR, INRERRERE, ﬁ%ﬁa@ﬁ*ﬂ%éﬁﬁﬁéﬂﬁ
RV, IR 2 B T SR, }ﬁ@&*ﬁf‘ﬁ’]ﬁi%ﬂ%ﬂ%?ﬁﬁ%"?ﬁ@ﬁéﬂ%ﬂ i 3 3
H@iﬁﬂ’Jﬁ*ﬁﬁ?ﬁ SR O ST RS A

R B, B LI SR R, B ek xd Bk S BRI A4 T 1R % g LAY,

FERME R, NS U ERKRAME MM E AN SRS R, RTHENUERE,

1. BAA RS EEES

& 5.27 %TEI‘]XT%Q*EB"&H‘JE’&&&E%O %TEE%E@%&’J%@*H’JE@J% H
EEEIE 1R

S B EEHRRELRGMRE, %fXTﬁﬁXT%ﬁiiﬁﬁa,Eﬁ%%*ﬁ%IﬁE%E #
e B 57 — 4 UL B — S 28— T P R 4IRS A

EETHEEDHRHLERY, RRFARME B, u&ﬁlﬂﬁfésﬂﬁfr@a #FiES, B’

Heg T ER,
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REHEEE

(
=y
JL

5.27 ERMRIMFTHROBULIRER

2. E#hiE S

(1) MRS F RS

£ E A A K R GRS B S B 2, B P R R A 26 ol £ M A
SR, M EHAT SR, BR—FREWEES. XN T/IRERETURNSFE5K.

EESTFREHR—FTBREN, AXFHRTFALZAETFRES AW ED,
BERFESEA S RAGEM, CER DHEAMYEALE LRFARMKESM,

BT REHTH T, EAMPAMEES THTFRE#ITERGE MM RIS TS
Wit, BERHERE LK REHE,

(2) B HRE '

O BERFHR

Eﬁmﬂ%ﬁﬁﬁﬁﬁﬁ%ﬁﬁ*ﬁx#ﬂﬁﬁﬁﬁmu*ﬂ%%%m?h?%%ﬂﬁ
AP, TR TEMLT REB RS, :

® BXB5H
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EE—BHRP, MERBE TS HRANTEXMRA I, GBI . “owns”) FiX T Xt
RIAHBHEE R,

—ARRES WA 42 2 B AR AR S B SCF . B, “ person owns vehicle” .
LR TR, HATERE — DR RESH, BEEARAT —hMiRg, Hik, e A5 EFXE
BEWMEBERN. — P ERBETUFEZIEE,

TEOSA H, AZER U R EBRIIMEM B R RBERER IR RES, EXLRESHE
FHERRMKIE, WA S5.35(1),

MTZARRABEMEF, HTFREBAEAH B, IR KL F5 BI6F IR
MEEMETE, HI, MU ik R E AW R TS, 1 5.35(2), AWK T 5%, S8BT
MRKZ, WINT — KA AT LR,

< ows
% S— hicl
person owns vehicle : m

is married to

!
!
:
3
&
g
g
_<>_

@)

person earns salary
as of salary
effective date

l salary effective date }——— ‘

(D

B5.35 xR&ESEH

(5) 4%

Wt A BB EAGEES, RINTTUB Y M REN MR L RZER, HE, B THEHER
HREELSAHE, FEFENHPHNR LML RESG M- EAR HEEIREEHHE
MR, AU, OSA SIA T ARIRBWAR, BREELAAR 254K FRAR BEHRARM
— MR,

AT LGBORTTE, EAN P, EERMENB -T2 E5HR FEARMELLHE,

© &5 (participation constraints) owns
LRE—PTRELER, ZHARE LT X RLE student — o1 computer

FH—IHNRTUSEEXEECTTHREH
Ho. Flun, & 5.36 B— 1M XAER.

MR — K REG R AWES5.37
K, RFTUBEGEBZSEEARNT L.

He, “1:x"M“0: 1" RBEAR, “1: «x"EWH—FZEMUE -GHLEHEN, T
“OC1T"RA—-GUHENELRER T — 2% L,

£ OSA 1, 2 5 RAFEAEL KR min: max, HH, min BIEABE, EXRZELH—
MRS HWE/MIXREE s max BIERBERICI %", “ % "R E D KT min WIERE
¥, max 1B HZRH— MRS ANBAWEZRE, R min M max %, WLZS S5

5.36 S5HERH)
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. computer]

mef/”’//’mewﬂ
Bryce .
Student92 T . computer3
aryn . computer
Devyn -: . computer4
1% ~. computer5
owns . computer§

)
B5.37 &E5HRNER-
ARG K min B max. BHARNEEXNREMEBER T,

@ # Kk 2978 (co-occurrence constraints) »

MTFETXRENME, 55 HFABHERAE R T H 755 Fe 16 — B ER KR &, Bk, 0SA
SIANTHEAR,

E—NEBIREEET, HEARELT —PMMREERIHFEZ SN ARRE XGRS H A3
SAPUFFEH MR EFEN —HN R —EHB, WE 5.38 FiR,

Student received Grade
Course in Course taken

Student >——— Grade Student Course Senmher—l-‘—l Grade

Course Semesteri'_f Student
Semester Student Semesterw Course

B5.383 #RAHFERE

H i, “Student Semester ER Course” F B, Xt F Course MR 2K, WU S5 IBAN F
“Student Semester” [F] B I AFXS R EH BN 1, KK 12, R, —B2EE ¥
o, BRI RIS — IR, BB % 12 1TiRE,

AR ARN, NEBXERESHHEIME.

® EA 297 (cardinality constraints) 25137 »
HALRRE X T — AN RE A RAOBH W Sate i the
. Student
5.39 F %o SA
HE S5.39 WH, BEARNERXGS 5H4RNE :
A—H, AR EANRESHEFENSG LA, 4K B 5.39 XELHFERH

G HBERL R, WEWREZAERNO: X,
@ —& %% (general connstraints)
RV B MBI R RIRIZE X ORM M — SR &, (B2, 44, BRI 8E W
RO RMTE, I, OSA IA T —RAK,
—RARE—BRRIER, HT#H 2R E ORM B H RN REMERES, 2 AAL
W H EAENERLS R, W, AR SR RIESTS,
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2. HHRGLLEL .

EREREHA S, AMIEFER MR EWERT K. NI, OSAZIAT = Ffekan %
RES “isa"REES “part of "R REE LK “is member of X EES, EEAZH KT A
FE, ~BEXREEG"WHRI KR,

(1) ——-"is a" R FK

“is a” RERH, —PMHREETHE—MNERE—XEEH—IE,

WRMNREBHMFE—XNRENRE A PFHIR, B2, RINE AFIBELHI—B
P AERUHL, 18 B FR A FREFRAFHE, B, “is "R RBRETHK,

EMERRF, BT s "X RERNEE AW E T, Bl 0SA %lkﬁ%mﬁ%%ﬁ
X —R R, HZE O =AM — B2 R IMENRB R R, WE 5.40(1) FrR,

L—BEEEIMEHRBEE s " KRN, TUBX EHLUE 5.402) RS H,

RK¥T
A AR
o X e
i i T FEAR

5.40 “—M/RH"XRTH

Q)RS “is part of "R F&

“is part of " RERH . — MR, MZ ARG, BEH —BHRZ NRIO TR, EH
EXRRRZERER, RIOIEEB RN AR XR BN LR “BE"XES, HRE s part
of "R F&, B, XFhX RWER LT EHI—Fm ik,

BT UE AR T B — MRS AE TS, B F— MR A& RAETS,
LITFIEZ M is part of "R FH, TR, is part of "X R —BERWNE 5.41 iR,

s part of " REP, TUMHAS EAR, ZERIAZHASMBEE5EHXENEE Tk
HErER, B, mMRARAE S A0QWERXRERS, A RENSEARRESEL L
=AM TE, ME 5. 41 B,

“RE” R %
O:»
#5t%
CRRSYLT H e “RiSrn” K FHEBRE
Bs.41 “—H/HH"XER Bl s.42 “BEETROY

3) &k& “is member of " F&
“is member of "% & AT HEB—PTHMBMBRNES, HIEZESEEE L,
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MR- ERE, EHMNRERE, ROTIEX A H A N B S BB S (association) o
WMRESHE—WREHE -XMRBHHNRHREY, BLARITIEX —X R 2K N8R K
£/ (universe) . “BE"HIE— LR AKESA BB T — IR A" BKERTFENE
THEROREG, WE S 255, Hf, FEERH BREGRKEBS), “2E" BRERK (L
&), B—HEBE—ITBE, ZRARH —-NFE,

TE OSA 1, F — M * "R B KR “is member of "X &, H i, B« x "B B AT —
Hio WM 5.42 FiR. X—RAMIEE, BN AR ERBES", MES. 2 SHHHFT

2 54T LA F “is member of "X £, 7EE 5.42 7, ZH54E0: % "R, —~FEER
—RERE—EAMYRA, R, B2 ETMERESMIRTHR R, “5: «"RE, G224
BIRERUL B LR 5 B¥FE,

“is member of "R ERE_TLEXEA,

3. BB E L FREAL ER

(1) FrBEXT S

£ OSA 1, AR A, —FRB B —MRAK" HEZN SRR IE g, —
THE“RAMEER, MEZX RIS, F—XHHR—IXE,

BIANR—XtHK, FERITREES FWESE, BT 0SA REXTXREZMXRZES,
M EH € XXRGIRBMERE, HHGIANE 2K, ERASHMBER TX—HE,

(2) FEtE5&1F

AMEORM F, A THE M RERERTE—MER, I THE I LEARTRFE
—REEE, OSAGIA T “BEH A4 X—HE,

MPR-JREUE—RRES, FHEREA R R M R A% R4S 08y 3T
BARKR, WR—IMEHEERE - RROEREG, FLAERBEEMN SR —PR A,
WR—IREBREHE - RRESHTEREL, MACRRIZLEZESH IR,

(3) BB

OSA fiF5#T 5t ORM IR hiER%, GIFEUR BS, DIER ORM B ELWEE, &
ZEZEME, BRE BMAERRNERR N SRA XEESHHRE .

4. 7R E ARG

ATHE—-PREHRPEEE, BRI H AR K CASE TR EEBERWEELS
MR, AR IR T ER AR IE LR HRL, SIN T “— " B3k R A FI "B & " A
SHLH. OSA ) ORM 2 —FE CERHAY, 3/ ORM EHE R 2 (W 5.43 Fiz),

NTHEORMME, OSABE T AN EEABS, MR . XE MR LEESHAE,
oA, MR OSA HyEERH, 211 X% R 44 K EZ OSA X5 X RBR W REA B 5,

£ OSA 1, NEBHAE N ORM MEEM 1, AN ES T BB EBEED, &
FRENfEE, HEHRE.

(1) AT B, BAEE OB, B — SBT3 ARBER M2 mEsE,

(2) B, HEIRARYE, SSBE AL ENE 2wE, A, BEERE TS BEY
BB EERE B RERE T AZEAWBERXR, SIEUSEIEAN NSNS R by —2
3| [a] & :

OSA AN, ZTEV T B, ATLAE ARG S BIEE R A2, H3HE B4,
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OBJECT - RELATIONSHIP MODEL

Object
@
Relationship
o——©
N-ary Relationship

Object Class

[ ]

Relationship Set

DP" —-»PCD
———re

N-ary Relationship Set

Relational Object Class

|

Object ~ Class
A tion Association Cardmahty Constraint
Aggregate Member
Class Mlass
pe Role raole name
B L e Co - cccurrence Constraint
Sub - part Sub - part Set
Class 1 Clss n Class
Generalization— Specialization
Generalization Generalization Generalization
Glass mutual Class 1 Class n
, exclusion
Specialization | Specialization Specialization
Class 1 Class n Class
pct  participation constraint General Constraint
. roman teat
cot  co—occurrence constraint
Note
oces  object—class cardinality comstraint itddic teat

5.3.2 MRITHEB

MEIT AR THERREPEXNRAB

B 5.43 ORMHE

Y]

4, BlE R i8R B X FORE N —FOR S

B 57— MRS R E G U RN RPATHSIMEMM BT 3E. OSA Xt R1T
B RLRE H RS M (state nets) RRH .

AT HEXNRIT AR, OSA BRFFEANEEREE . RS (state) . il & (trigger) F 3 4
(action) s X=MHEEHHEALRERENWERME,
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1. FEABSABSRYL

(1) AR

O ®rRE

£ OSA 1, —MMRERE T — DX RBSME (status) BT Bt (phase) BIE 3 (activity) o ZHE
5.44 FR, :

— | || | —— & #
ugﬁ%” “E]Bi%” awﬁ”

Bls5.44 “EH"HRE

Hep, SRR MRS R RRIRS . XARAR LD, EIIRE T &Y
ik, HH, BFRE T —2HE0" BT EE W3k, H OSA HEEX RS MM RIT
FHER, Hoh MRERE Y BRI & FORSHES, MR T 1T R LR B AR T4,

KOTUHFZFEREMNEREFEE., —R, B RE PR M WERER, TLLE
B R 5B U ARFEARE :

@ MK GHHR

RAGFHIAM SORARAT WA LH TEIWS, (B2, MERTB—TREE B —REME
A, CWMEREZ RN, B, 050 R SRS e 3 A R 1
C MEOREB AT RO, (REUR S BRI . I 5,45 FTR.
Hop, "SRRI, ——" 2 F R R SR SRR TR XS R — i
B, N HRERS R R

® i

KT EESLX RAT R, REBEHRS AR, BB R,

7E OSA 1, {BEIES HFK . Rl R U sh vE M PR 3h 1, BFBAR B B 3 1 R 45 40
REEH AR — BT RIS R SR, BRAE RGUEFT R, BT R o T 0 1 R 45 R A H ik
e E DL R, LUS B R LB AT AU 876 . OSA IR T I a0 3 el SR A el %
By VE, THHE R T B PR SRS 00 B4R, SR BT o I S P AR 1k S — A B Y 53
TTRT B A 1% B (activity), 12 3% 30 BT LA % o 7, LAWR R 16 F X R 0 R 4% 1, i, 1)
5. ASFRE S5 5 BEE B R — FOR W T A9 BN AR, TSRS o, RS R — R o
HIE

e 5808 5w
— | & fr# 5%

“H5” “HEi” “H%”

Bs5.45 REFB/MBE

(2) BESHRRL L

D WA

7 OSA MR AT, I SRR A B R . 5 — B B 5 T X R0 & ) — FiOR S,
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Hpoh HR R R ESHRE L, B, RERIAE —EILHEAXE, EWRERIERE TR
WENBRFEEF. BT L, BIBREXEFUTEHMRES —RR" CRERE", ‘&2
MM B RE, B AXXEHXARSIE 5. 46 FrR.

PLEAX %
x W BraFE
~—
rﬁ
B R HiamE
S S

B 5.46 REBWBLRE

A TARPEEXN R R —BRE, ARTLWERERARSER, FEERWA LA,
HHENRBHZF,

X TR EWNRE, WA, —HREEIEFHHE on I off, YMRELTFZRE
B, EAE R on, FHH off,

@ FHmBRE

TE OSA WX RAITHMBI S, HEE R R MEMEE, 4, BEELS WS, LR
e LR BIRER, B4R R (S XKW R, SIE—MREER), TEBLERERS
HHBAE A ERIANE, W 5.47 FiR,

PLEAXE (1
@ BliERE ,
AR EHLE K WIBIRLE
st
4 e

5.47 FHGWEILTRG]

BT LA ), AP A SR T i — A S S M RE AR, X SRR A ) T — e )
AEIFT T, AT BRIE A AT, B RV, SIEEES EE S APITHR. HE, RAEMEREY
PATSERET, 4 B T X 4,

Bl 5.47 PRI FIARERNAS @ N M ERET 4. 7 0SA &, X —
BHERPET” 4 %, HE 5. 47 AHHBI TS, TR SBERE,

TEEHIEE AL i [1)7 REEBRFIRG, UEUS X —5%i%.

TER I 2 BTHRSHON FIRS”, MRS REHRE N TFTRE". 4— P PHRLTE—
HHRAATRSH, RIOFX — DRSS NZERMURERE ., Y- R4 TRERESH, MY
WA A IR R e, ERRTHBRZE, MELTERS.
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(3) MK R HMEH

Em EFFR, Y ENRRFHFRER LR EN RERXFREN, —MHERI T —1
SMRAFERERE, MU T MR, XEHFMRG TR, RTREARE; &
EMRE-EEAFMEFHASHRT — MR, — BT, —THER—A=E£EABREMN

A IRFEA
O ETHMFIIME
FHRARMBLAIRE  ZRERF LIRS MR EERFENRZEAXERFELRE

TR BB . T8 OSA #, W LUE A XM R4 XA BB BR, 1 M & 1 KM, M%M4F
NER, AT ERENEREE,

@ ETHMEFIME

—ANHERRENE—ZL, Flm, fE IR MR- MNR DX RIPREHES
FIE— &3 Bl — S KRB ER—REESF, £ UHERE RS THERL Y
—AHM . B, MR Y DAL TR RN RS — DA R

FE OSA T AR, SE— R F AR FHFH R FHES. FOHERR

RE2 RS, CHEAA —SRBWREFM. FOHEME 0 E TR b g3t B il %
PR BT ML H R S BT T B, B 5.47 F# - @BARE" 2 F 4 M
AT

FHEREZHHRAE . FENELERME T — T RENER, MRGERFFHR
RSO B Ak A B2 Y

TEFREHENELT, BT IEREHR S ZEMFMELER, OSA RIFBEMREIIER,
BRI FHER I RE, WATFNEENREFMEX RN S SR,

@ Eemhk

FEf A R, R M H RS —EER, EERT EatE. mE 5.48 iR,

T
Packager _I . LS
@ manager enters packaging room
; 9 g cle
( idie ) z..Packagcr feels guilty about being idle h pac]?:glilrgg
room

5.48 HEMA

HA, OSA A"V 7, BBIRAFRG AR, Wik, HEET R [EE
HWAHMEH, OSA RFEREMENHFAS, TR, A TUREGMZGHH S M,

KR, £ — 2, RRPATREER M HERN L, Hk, EWER MR, &l
B FHN S, MY LN %R, BERTHE LR AR N, FHRENT HET
AR TR R A S M

2. &R

RITH 242 &, OSA FPRESRERR XM RITH. WEREMH EERS BB LIRS
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M, A, REME—MHFSEH, BRI RPHEXNRAPREFRESE &, RER A
AR fERAT AR, 35 — DN RBE T E— LR T IZERTRRHITHR,

A REBRE P EELRCAFT RS, TAEARESMERRZ . WRE-MREX
H-AXREBHREER, W 72N ERXOE—LHRETZRENFA#ERAYT R, 0SA %
BT T LR S RS,

(1) J5 KA (subsequent states)

BRERFRZ FHRE, EIREM G, ALK T LI HBENE RS, MEL&N
BMERERWEEME,

BB UAAEERERE, EES. 9P, 4T =fEFER,

a .
s1 S1 )

b —
. a
&) S$2
S1 b |
a rJ 83 ’
b €)) —
Sz
2)

5.49 HHHEEE

B 5.49(1)R B, BEHBIENME b SRS, IR s1 ZH on, BIXNR L FX—KE,

Bl 5.49(2) R, HFEHEIE b THE, KT s1, 2 B K on, BIXT R B BT B FOR S
RS PUA: dRE I '

LB 5.49(3)F, B TIZFBA LR LK, 2HHEH S RERE, HFEE— S EN
B E AR R TUEH. AR RZRAN, MRILT RS, LT 2,3 K
o MTIERASH AR ESE, 7T LUE A LW, BREVERERERE, WA 5.50 Bix,

Packager
. ( idle >
package is addressed >
address
package place package in bin / clean up
)
) - . packaging
i pAfter transition 5,enter the state clean up packagin room
i room unless it is within five minutes of quitting time;
otherwise enter the idle state. (—RLHO

B 5.50 BHRNERSE

(2) BHRZS (prior states)
HPR S — MR ATAIRDS . RS, ST L AT T Sk 78 i 38 3, ALK B S0
RASHE, MBERERL, BEEARIERWICRE, B5.51 48T =EMHERER.
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Bl S SR HRE sl HFEA on” B, ZEMBREN, HEXHELT, EMEK a
A&, MA] RUE TR s1 REFE MY ERE

B 5.51(2)F M AR s1 ALRTS 2 f@ﬁﬁ?@ on” Bf, A BB X BB N ER .

B 5.51(3)FHARE s1 Hon”, BRE 2,3 Hon”, BMRE sl,s2,s3 Heon”, BZREE
B, S =AREH R on”B, RBFE —MEFRME, WRBEHH AR, WZEERHE
VLA, MR K4S, R ARESZER off,
=

b

)
1

3

-

¢3)
B s5.51 HifBARE

(3) #4%EH (initial transition)

LXRBATHEAN RGP 2R, FRREXNROWBERE, MERRBEXN R
HRE, B, MERREAMHNAITRE, EREREN IAEENHEARTHRHELE. 5
BRI M LG — DR IR,

“@create” — M AEB R E AW HFLENE, FEVHEFREAX - FHMEE,
LaR, WATLAE A H b5 2 4 10 B FRLZ 28, B, “@birth”, “@hire” %, & 5. 52 /W T
PN MRS E, |EL T — PN RBR”,

Employee : Employee

@ hire quits quits

M @

E5.52 #MESRAHRERR

He S MG E s R TR AMAIE, “ide” 2B A MWHEIRES,

W AW B EE P I A R aAE, VT LA — W R H e i 5 o — B AT, a0 5. 52(2) fir
Ko BNBALRREBA MBI NER W, KA AN @ create” S ML T 19 F 1 LR 4%,

MRS AEERBEMGBLE B AN ZEAXENEEER, R & A &
5.52(V) TR, HEH R SIET 44 P SIEN R,

(4) BxZ ¥ ¥ (final transition)

BAHGRBRERRENESR, YBEHERE LN, HAPREZED off”. ME IR
BT R RS R off”, UBREFEZMBERE LR, ERAPHET .
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BAEBRHBRTEN, E—INREEEFRENER, AFLEERBEAKSR. SWHE
TR, BRI FFLEIR N @destroy” HEMFM A F MM, EME T HE 15
e, FEMRMKLL, £ S5.53 %, 50 TREAKBHFRERER.

Weekly Report Weekly Report
(o f1e)———r] @ @ —]
¢ - (2

5.53 BAHBNEEHS

B5539, QBMMEABER., BIL“I"BHEEXEHRE @destroy” B EMEMHEHE
HRGBHEHFEHLEUS., SUHRELR—H NRFENRARAKLRWINE BARMN L RA
(DHHIE.

(5) HEBHWE

REPHBREFE-AOME—HDO, XM TFXHENER, OSAHHTHENMAEER,
M 5.54 iR,

a
st b s2

D : REFBHHERS

Packager

. break time
ChaGe

Q) : “EIE” HBROINEHRS

Clerk

{ on break ready to work)
Ne— on orders

(3): “XshE” H “AAREFEH”
HERHMEHS

5.54 RBHMEHRS

TER 5.54(1) #, /il TREFHRI—BNEEX, AR — LA HflE, BRATT
24 HE R EE.

B 5.54(2)F B R MR A RN E, AT R difh R, SF 0% RS 7E
Kz b, MEREHRAFEN ABHREN, ORBERRIE, WLATUH A AL
HEEZRERPITRSMNERSERER, B S 4Q)RXHEH—MEL, ERXRURE
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“on break” K& H“on”, “clerk” fEHEA “ready to work on orders”IR% .

BT U EREERRS, BF MR RN EH R, MERER PR T WAL, Wk
KERE QTR REHE, YT — Mk, FEPITRIRFHR IR, £ FER B ®
To ES.SSERTXMEAMRBER, A, I THEESCENSHY, ARFERN—BRAK,

N

ALy

5.55 REMPEIDATLE

(6) REHRHE
OSA RiF— M EFNFRESE, FABIFARTHPRE, i S FA R T RAREZ F,
RE T FOREPIRE, R K “on”, 7EE 5.56 F, % T REREHRH,

Executive -
@just remembered

spouse’ s birthdey is totay

, dial éandy shop on car phone

l

@arrive at work ordering candy
for spouse

park car
leave car,when ready
go to office L

7 done ordering

¥

5.56 FHBHREMHUER

P AR driving to work” ) "FR T XX —REHRY,
(7) #l51(exception)
B R—F RAF R L&, EREREEET NN —H4. WE S 57 Frm. EherLs
Rk | "R AL, " ' |
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copy machine

@paper jam v )
= ready for
determine next job _
jam areas
(1) Bis Y BERI4L
'packager

Emfiled order exists | fill order
. box exists .

" invoice form

@—» get unfiled order "
equest

get invoice form

no boxes

T necessary y
1 take back order
& invoice form

(2) HBMEEBBIS .

5.57 GIsk

B 5.57(1) R, MK “ @paper jam” &—45h,

TER A MR B I FT R R AR 15, BV sh R B ISt . EX B T, B B L E ik
HEMEIT, 346 HBIAM R R, I 5.57(Q2) B,

FEMREM 45 B SN 25 R BI S, E TR R T IR, S mlsh, Harab R, vl
AT ATEE — R FFERMI B2, 1B IE R AT R BB oh, LIEHEFT A 2 # o

(8) SEAF24 3 (real-time constraints) ‘

Lot [ R AT AR — DN E B ST, 2T R T DAEEAR S P g A S B R A 29 3R, AT A
BHiE] AR, OSA AVFER A RN A F A" EH"CRE UK REERER ., B
5.58 o | T R — LT [ 2431

TEE 5.58(1)F, 2K 75 “on break” MY 295 {<<15 minutes| "7 8H, “packager” & T “on break”
RSB L REE 15 09 BIFRH] [ X “packager” ZEAR T “on break” FH I FRELERT [H] ,

&l 5.58(2) AT LYR“ | < 30 seconds! " PR T 54 1E 3 B B K IREERT(R],

B 5.58(3) P LTS . 24 LT N A5 % (], 7 “idle” 4R 75 7 9 “ packager” W4 1 7E PR B
BHHHFENT—IRE,

Bl 5.58(4) LIRSS iy T B AR AR ]

& 5.58(5) 4, A T BERARIA {al”, “{bl”, BT 293K “ 1 a to b<<10 minutes| " FR, 7 {a} "0
“{bARIREIB AR I, HEEHANE S R S 10 240,
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break time

(<15 minutes)

(1) R Rt E A 293K

Packger

request
_invoice
form

invoice form ordered |

if necessary,
- take back order
and hox
{<{30 seconds}

clean up
—| packaging |
room

D BB IR AR

@manager enters

packaging room
@ (<2 seconds)

(3) M HIRS T} AR

{<{1 minute}

unfilled order exists
~ box exists

. " invoice form exists
get unfilled order

get box
get invoice form

package
items

(&) BA MR E AR

{a to

b<C15 minute}

order filled

put customer

copy of invoice
in box

seal box

/ address \ (P}
SN package

5.58 SCHFZER

(5) ARZ P B2 i 1] 241K
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OSA B A IR E i A LR R A, BRI ARG, TRBRE E R, —&
L, MG RIT R LUR, BUAT LASS Bt [R5, ‘

(9) MMy —/Fe ik

EEFRET, MEMBEREEE —R/BR XA, MHETARR T BREEE —R/
R EIE

FrRBHIXT RAURIA T Z LW LR AT R, BRI T AN —RA1TH, BIRESRX R 01T R
HEE MBI RITTH.

OSA AFMBIAREF HFERREM, SURAME— RS WESHRAN, TUFEEFH ML
MEE R E L o955k, Wi — B8RRI TT . AT, T RAAH, FRERSA RSN 2 B — B2/
REMERH, RZ, BITH TS E K —HREW, B iR IR MR BGE R AT R, 48— 5
RAEF . T, AT LA, — A RH RS P B PR KPR R Y o

HFFPRIEA — MR Z FI AT, X T REMFEHRT 5 BAE S KEF, X — KB 7 LIRIR
i, ARG EFHEE ML MRS RE &, o R E IS5 — R RF #1758, B RS
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OBJECT - BEHAVIOR

MODEL
(State Net)
State Transition . Initial ‘Transition/Initial State
[identifier ] ‘ ‘
) o 2
; Final State/Final Transition
action

State- Transition
( ) trigger C) Returen to Prior State
action

trigger C) |
C action Q
::: trigger :::
action ( ) 1 ]]

CO—O
COo—O

Remain in Prior State

Multiple' Prior States Required Entry into Multiple Subsequent States
Choice of Prior State Choice of Subsequent Stat es

G —
O— | O

State Exception State Real- Time Constraint Path Real- Time Constraint
- O e
{rtc} {pm]l —pm2 rtc}

Transition Exception .. .
: pu Transition Real- Time Constraints

E“_‘ {rtc} et real- time constraint

{rtc}

pm: path marker
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Bs5.60 THFETH
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5.62 BE¥ZETRH

(2) MREHIFLLE
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Packager [/ (Package) Costomer

TO:The customer whose name

(1 . and address are on the package
' Newly
Person Married
Couple
TO:couple named on address

2 of gift
FROM: person named in return
a

Es5.64 HEMRENIZEE

"%E"Jiﬁo
e OSA o, BRI FRHE, Bk — I S, N 5.65 B R
The Manager >0 Mary
(“ : t edn
(o)———7 raise request approved”) o Jane
1 .
»O  Phil
The Manager (“Sront}‘e henceforth, please
use only new order form”) —
< / :| Clerk
(2 E
Clerk D rearrange —= Office
*_{Furniture
(3)
The Manager
o (quarterly profit report) __——={ Bourly
i * JEmployes
Packager Clerk

Es5.65 534 MREH

B 5.657, B 5.65(1)FH: — I HBEEENEEETE;E 5.65Q)KH. — I HRE5—
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Horfr, “Secretary” 25 X 52 7T LA Bl 2 “ Message” 25 9 54 52, 1 ] LA M K% “ Meessage” 28 89 ST 42,
“Person” 28 il —A XF 52 BT LA [A] “ Message” 28/ BT A X &2, 7] LA B8 3£ “ secretary” % 52 24 R 81 @ 49
“Message” 3 52 o ‘

Y, TR RS LA, A REGEM, AR ENZ M “AEREFE, BT RAX R
HEAR,
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create
destroy
Secretary
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BRitZSh, RAT U A ORM B LHIXTR K, kR REALHR P AN R 2 MAEE. WE S5.70
Himo '

Clerk (“Clerk Party
T T tonight at 6:00”)
Z& ("‘Clerk Party .
tonight at 6:00™) Gk 1
1) (2)

Clerk Party Organizer

BEs.70 F—-HREFHHRTE

3. REZWHR ahk

(1) XEHYEA

C—RR/HFERR R AREEUL R N IEHA T, B R T 4RNR ks — 5t
AR — A RIT R AW X TRETE, WH LAY A — Lk, 5T A R &
BARN— B RITE XNZH, HEERE —BARFIREWZTE B S, 71 AT X —

Mo ’

deposit(account} , cash) Bank Account
/

Mw
/ (account}f, amoun?
_ (cash) _X

Bank Customer

access(account#)

(interest rate)

Saving Account

Bs.71 ZE8“—B/R%"

Her, “RITIR B HFREK T —RL, HTHFRK” B GITIR ARk, B eg& T
“SRITKHBTERZE, ME P FRCBEK S, NTTHP U S F3m" R A FR B
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MAESMBHEHATENECHER. £ OSA 1, X ELMARWIER S X RITHH LY
W—¥, WHE S5.72 fiR,

Nuclear 7 (excessive heat warning)

Reactor Controller

{<C10 milli- seconds}
¢))

{a to b<<20 days) {a}

a (Packaged order) /

{b} TOsthe customer
(2 who place the order

Es.72 REBENIE

EES5.722)F, {al, bl BXEFIHREHREMEIFRE, 9% {a o b<20 days} B
A 20 RN M X— K EFF. : i
TEM—RARATRBSFHARGZERE, i, R Ess S, iy EHE — R
REHEGEHE GEERBEUMEERENHER M S, ER PR ERA S, T UFEH
—RARKAEB N EARBNZELMER, B 5. 73 F4H T X -HRIY—RAIE,

(unfilled ordery  (unfilled order)
Cleck ||  <&<—+0«> | Packager

Clerk Out— Basket
----- A Packager must select the _ | |
| unfilled order that has been 1| AN
i in the Clerk Out — Basket longest

Bs5.73 —HHERE

4. MEREHRE G

TE OSA IR EREF, FEP R T LT =M.

(1) ZEHBEATRUKLEBENRZ BIREHEAEN;

(2) MBI B AFARXERBER, M ZE RS REF,;

(3) RHELRMAPIK,

OSA REMTEHEAER, BETXEWAR, EHARXEREHRT, BRTX—
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OOA[Coad, 1991)#3 E AR T 1 B, TR T — X R H 3t R IR 5 6948
%4k, OMT[ Rumbaugh, 199114 F 3 fRBR B, 837 X4 5 2 (] S5 (44 T 0F BT A AY, 304 I W 1)
SRR DFD X748 M E B H,

OSA 5HMREBMAMB KRR IRBAFAFEHMAKBXHHYTE,

BlS.74 B 5.75 & OSA MR X BB AR RTS,

OBJECT - INTERACTION MODEL

Object Interaction Internal Connection
- — —3
action
e o
L
(object list)
2 |
| I
action (object list)
—FS
TO/FROM Clause TO: Destination
FROM: Origin Bi- Directional Interaction
2
B D A
Multiple Destinations . ) i
~+ Interaction with Objects External to Model
- - Z e~

Muktiple Origins
:L N

Continuous Interaction

J
‘_—-——Z———b—b
Interaction Sequence
Real- Time Constraint
X = -
-~ | {rtc}
e Path Real- Time Constraint
. e e
L=< =
{pml} {pm2}
]

{pml - pmw rtc}

5.74 OSA MRIXFWMEIDERBHRTTS(1)
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High - Level Object Class

High -Level Relationship Set

exploded view

exploded view

N

N

imploded view

High - Level State

@
O

exploded view
O
RN,

imploded view

High -level Interaction

exploded view

PN

)

S—r
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imploded view

imploded view

High - Level Transition

.

exploded view

O

imploded view

High - Level Multiple Interaction

O

<

exploded view

imploded view

= .

B5.75 OsA MRIZEMBEIGTATBIRTHFS(2)
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B, IKEPHERAIN R A RN (REHERE), FHEHERM BTN, §L44865— PR
B, BEHEAT RIS WA, BIXS LB AT A& 34T IR, BMRIERSIA T HISER.

B LR RBRNENRGSHREY—BFGR, 2R LA SRR, dT%
HERRKETTFEN TBEREOHEIIGERTUFEHS, B LT RESSR,

—MERUL, BRI LA R BIR E R KBRS RN LB R e s a4 ; 4k
Z, BE -, AU RAMKASNRAMNGR S, WG 8 a; B EREERm
b, B —EEIKE SR, BRERASER, X—SBWE 6.8 iR,

e e i e I

| N
e R e
Miths2 s

Be6.8 BIERMEARKRR
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Hep, H =B A, A& —HRAR T — RSB BRIE), F4TIR ; IR
B D1 M D2, ¥ X BN B B Ma 3200, 80U, X D3, B F—HkE R GE
B Mb #0,

BUm FHERE EMERNKEEHMEES. BT T FEHSEFTER I ERER
B RBEZ TR MIRE M, BIRE M EEH SR RAEN ERE—MERE, BFAE
H—A LR " FELRRA 8B IGE F, AR R 4K (At A R TR, R B SE AR,
MR, — MR, G EHEAXFM L AR ESEERBETRE TR, TE
REFHBRM EHFE, WREE—MHRIFMNEETE,
6.3.3 FHMERR

RN B RR 2 ARG LA S ERAB U B AR - EiR, E, 5%
PERE R R R AR AR, AT AR EMR, B 2 R, 2 AR R 8
RER, A HERITH AR, s #T0RAAMBESERGET, @, ElhXHITZ
A, B TREE Y, RHMRRIERGREMT A CECH ERLAF R HFRIEER, RE L
BEMATUXRRFEFERBFHEFNBR(IE 6.9 BIR).

BAE KK

B, GE Lkids
/ \

P Scpe
B
M AR BT
FLP SR~
Wik
KRIF# 2
BRSO
BHe6.9 EBESES

FENL T R M Z BT, AR AR AW MESE R —BRATHE, B TENTLE
—E R, LA SLAR DR SRR B Y T ¥

6.3.4 WEMNRSIEFERMEITIE

A ERNAEMANE, RITFTUER, WA AR R, B2, MR ERARTHY
BB, J0RARASFF A W FE A TR T LB HE B, B0 A R8T IR BE s 2, SRR AL
H— AN EEFE—REREATENE, AT FE,

R IEFYEIE W JoifF £ B 2ey S, R R e A9k s0BRE R, #7 A T EBEIE
B, Xt F/NRF AT RER EME (S MR, BX TR— ARG RE, XHIEALFRE 4
FAMb, IEM Aderson Tt : “BATEREHIIRE, A\ LW ERMEIEHTREBESCEEIR, EAR
RBEHKABTFHREHERORTDE,”

¥ 20 43K, D& A T —H E TRV FEREIEN 7E, FIR ALSE EMIFHEE
oA B SMIER R, £ R E 8 IE T (Bl PASCAL, LISP $)EF X T E#HE

171



IERF, (HRIBE 15ERE A FRBEKME, S BEHT KB T, BE— % K5 mHE,

GZLEFR, REMREREFRABIN AR T EPEETHRRMLE, MEEELER,
AT R R B &R & X

HAFWIRXE BAF R\ REIR. ALHX—HF, BELH—ZFMNR, GEL TR, &
BAR AR R G IR, TR T R MR DI RE AR L, B R
TRERASHIIRBARGENRE ., AR IER 4SRN TR, RN B IERE
BT ERRZPBEN REMNAH K,

MR R — R P R G MERE AR, SRR R RR AT, H A, ek
FET,EERAALIREA, BHE 8 3B ARYFR, Haif 20 B 3L TRK 8RS
I RE R R R .

6.4 FEFIEHFEAR

T ARFTRBARTF, R TTYEE 10 MU TR EMNESE, FiL,
Hoare S+ /\EE 5K F TR LW (1996) L i, “7 & B2 5 E B, 5K 14 77 58 44 1A 45
E."20 BN, AMI—EEMBT EMEIEHEARMTISR, BT —EHRE.

TR TR SR, AT AR, W T RE KT Sk, RAE T SEMIMAL
RAHAMFAEA, G4
M TAE#AT AT RE R ES;

AW R =LA SERRVERE, SRFE T B 3L ;
NIRRT R, AT R B ARR R
BB AR &, T

RGN, BB LR B, I FHEER BAM T ESES T ENHRRE. &
F, R ARMIEA A, W E H AR TEEN 3, HL TEENAE, BT +H4F
BHIEN.

SRRTRFEHRERE, KRERAFK 20 F@ANERMBATE, HH L
Mackenzie fe LB 7L R R, LT FB TH RN R G RENBHEE P, UF 10 M EH
B[] B AT S 45 B AR A B S8R, TR 2RO R BT R IER AT B 7 Bk, .

I — e e EORAR SR B LR, A T B AR LR LA A 72 1 Y B 1R 18
8, B BRFIEHH AR R A RIF YR TR LWL, TEERAGKRE, KEHH—
FRTHPROL. NI, AR EN B - TRFIEARARA—BFHABLIERER,

BEFH T ToRENERE, EREXUT MM, I TRIEX ¥R, T AE

FEAT 2 B4 BT R BB R (A — AN, UL R R R B F R BFE S LN T B0
HTIRE. BW, XM ERLEPE— EZ%{EE’J BERULRESEZENRR, BEH
AHBEZ BT SRETR, B UAE A 5 ik B AR REM BN,

ERZWOT, BFERGERERM T ZRFRAZ ML RFRAE, X LR E T
PLRIWT E RRA,

AT IEEER(P) BF(QMEFITHR (X ZHZAMBEER, RITSIA—FFHH &
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%0
PIQIR

XS TIEAY  IIRBE Q R SR HNTE P Y, AR Q K ILHHNE R B
WE "R T 4 B ANA RS, TR T LU ERE R

true{ QIR
1. Hoare &4t
(1) BEAHE
RS R TT AL — M B BRI, FEBan TREE .
‘xi=1

Hb, x B—MNABRTEMRAF B—MRAEEAMBRFRITETHRER, B Pl g
EH xo

BRBEZEX x MENEHE-WT Pixl, b—EEREZMARENEZER (H
L x BEFRWE)WENE, X8, REREZE Pixl HE, BRERMEZ § Pif
—ENE, XTHETUFELIMERR.

D, B

Fix:=flP
HA, x B— 1M BEFIRFF; R —-MREX; BELU BR P HIFAHIM x TEIH,

Dy LR EAR—ALHE, MR T AEEX, ZREAHERT 1T THRHAEES, HP
HABAFR —MER, ERFIEH, RITUEECEER—AAH,

(2) R

BT ABZINMEN—NEZEFZEVAFTE KBS IN, ZHMUEFRIIN—PREBA
AEHCHEANEEPEEFTYEE, —MEFMNR AR “if x and y then 2", Bl 21 5R
KX x My WIS EENEETFLUERT, B4  WEH,  BIAEN— P EH, —MESHR
BB G FHe . R EF QWPUTRIET B E RWEME, MAETHRRIETH R ZEBAEY
F-MWEHRE; AINEH, RN T AR ROBF QW E, O P EHATE, BAEE
B PHH—-HAaMFHOE QWEE, U EFEMESHNTTUEREERY.

Dy 2 H W

if FP{QIR and FRDS then FP{QIS
if FP{Q!R and FSDOP then FS{QIR

(3) RN

—ABF B2 e HIF AR AR, X EIE N RE AT, a5
BH SN A SR B R 4 T

(Q15Q2s+5Qy)
H TR &I, AT MU AER ), B A Z MBI AT E R TR .
(Qu5(Qas (++(Qu-1,Qu) "))

MR AMESHMUE L MR EFHE NS WIEHER SR FE WMo aTE
EMHEN, FEZWET, BF L TENTBRER, T4, REEFNE Ko OATREH
B, EMEFEFEETENE R, ZHUTERXBRRA.

173



D, & FL N
if FP{D/tand{Q;{R then } P {Q;;Q,IR
(4) ZERBW

HENM - EERERTHBETRHIITERF SHE B, HEI&KMH4 B IB. REX

—ERH R ITR R R A ALGOL 60 1Y while 55 .
while B do S

AR EREA A E S EREFHMUNARMEHRENT . BEPE—IHE, REEES
VIGEET A E, B ST A REMN, BRE SENME—RERZB(HE STEEHRT)
pMA—ENE, Hh, FEREAERE, X4 B MEXREMM, KIE B E SHHHATL
BENEX —FL, BRAVTUERXERRRN . ,

Dy 3L

if FpAB {S! pthen | p {while Bdo S} 4 BAp

PR AR T LR BRH . '

O Bh, RINBETHASIHARSHNAMABEREREREANEZFWEBIER, EU—
FAFRIERMIES IrREMBF R EBGER S, 757 & B8 IE B AR 2 81, o6013E B 75 5
—MIES TR ERIEM.

@ HK, U LI A ABEMBN F, #HE A RATEHBTFRIKRILHER, REFH
KIERMT S, KENEERH TIER R A FEE T LB E R 5lmie X,
PIARRG R/ SR M R BT TR %, JNUEL, B8 “PIQIR" BB A . RERF R4 Lk,
A4 RERTERFEROER " BUABUSEENFAER TR S EXRILBFHER, XREH
LRGH, ERXEATELE HNEE KB 2 LI LMK T 8, 6, HHE X
INFIEE B BB IR S8 LA % 6 o B R s

Q@ EBEAA—EATITRHEE. fiW. TR MEXFHF . EH. 4B KA. 2R EE
SO B/ G TFRE B GBI URFTHT. EEBREEANEREIERE
M, AERFETREAN, WA X EHENLEFRRA T4k EE, EEH
WY RE RS U RER TEH AT, T HAXEEFRYEF, HiEWEE OmE ;3
HEE&EM A BEM 8 2,

&5 LT, 5T IR F R A BRI AY Hoare R IHANIITF -

ASPH QRETEARNKE, HHESER—MEN., EERL, &S

{PIsiqQl
WECH . WREPESWITZHNE, A QESHITZENE, HEERK SHAILRE,
HES&IE, M Q BT, '
75

a
b
MR 2R HEL, Wb K, 3 TIEHBUF R F# R, Hoare B & A X BT 5 1
BT M ERRSL.
& P,PRFWE,x ERER, EEREEX, BERARRERX;H L S, S KRB,
MLt FHREFAEFHIER, HABER.
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® {P}skipiP! 25
=i

@ |PEix:=E{P! V&
Hp PrRARUERBEPPE-BHUAM x ZEH-EHHT.
[PAB}IS {Ql, [PA+ BiS,1Q} .
® {Plif S then S else $,(Q) prik=d
{PAB}S|{P} )
® | P! while B do S{P A B} PEIR

@ {PI%SIiPZL{PZ}SZ{P.%})”"iPn}Sn{Pn+l} EA
|P; lbegin S13S8;,; 35S, end {Poyq!
BRI Z A, ATER G0 T R HESE N .

o 8 rep s -
KPS P FQ EREF WL PEN—MEBRIEN Q. HEHRS MR P RILH Q Ry
AR, W URXNTRFRIHES A E A RRRA UL BRES TR R R,

B, L RNTE AT —TINFRFERMIEY . HRNEH{PISIQIA, NEKREE
BEAO~O®, FEEIPISIQI—MEM, #lin, BREFS
begin x:= a;if e then Sl else S2 end
HRBRRRICLE TIEH
{Pl/\e§SliQ1§ﬂHP1 AA e}Szinl
A2, {PISIQE Ay —MER AT LR

@ {P1*ix:=alP1} W {E
Xi=
{P1AelS1{Q1}, {P1A+ eS2{Q1} .
© {P1}if e then S1 else S2{Q1} B
{P1}if e then S1 else S2 {Q1},Q1 FQ
@ {P1}if e then S1 else S2{Q} AN
® {P{x:=a{Pl{, {P1}lif e then Sl else S2]{Q| o

{P| begin x :=a; if e then St else S2-end {Q}

. TEHAHXMEAM S —FIEHER., X —EAEN+ B TRFHEEEELMNE L
WS4, B EHRE S EREE., EXFMIEREXP, WAHMAN S (P11 P2}
FORTEBEI NG —F AL, £EED, BEMI&E X P FP2,

FiPt
begin {P|
{P131
[P11
if e then |P1 Ael
Si
Qi

else {P1 A e}
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S2
Q1

Q1!

[Ql

end

{Qf

LA % H O TIE R T 3R B R R 4T B 4 R TE PR (O T A TR

4 SEREF THH—NEA, HH pre(S) BIEAR X (PITIQIF SHRTE XM, BIET
BIPITUL P A EFRF A BB RIT S WA — &, Ik, TEZBLTRE m 2, H 4
pre(S)[m] = true,

T, B MR TET, BT x BRUL y SRER SR BT, U Hoare R4
BRFH-MEE, FTRE ERERTREYENERER, RBX M8, BR, ZE
Fan T

((r:=x%3q:=0);While y<rdo ( r: =r—y; q: =1+q))

HTFAEZERFS, A 7 ST RMEE, Wik, yTIEH, LJRE X 8T B RE, &
EREXEEEREANERER, HENABETUMHE, £, RINVBEHE TR BUEDY
HIEFEEG I B, R TFREOME R, MBI T — S E AR .

Al xty=y+x gk et
A2 xXy=yXx ek i
A3 (x+y)tz=x+(y+z) g4 & e
A4 ' (xXy)Xz=xX(yXz) LS
AS xX(y+z)=xXy+xXz T EAE
A6 y<x (x—y)+y=x DA 1
A7 x+0=x

A8 xX0=0

A9 xX1=x

WU BB R, TR SRR IR P TR EN — R,
@® x=x+yx0 (1% 1)
HEB: A7 x=x+0 :

A8 x=x+yX0

@ y<<r r+yXq=(r—y)+yx(l+q) (51 2)
TEBA : AS (r=y)+y>x A+ =(r—y)+(yxX1)+(yXq) ‘

A9 =(r—y)+(y+yXaq)

A3 =((r—y)+y)+tyXq

A6 =r+yxXq (HE y<r)

R EEME, Y HEAL R,
(i) FTRATER o LABEE v, BN E&E « B ABEIBRE x, Bl x=r+qXxy;
(i) R DFBEH v,
BIF X EER U RR R .
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true| Q4 y<rAx=r+yXq ’ (=)
Ht QRELERHWEF. ZARBTX—BFEREN —TLEXG(ERRES &
), THE B )XWEIEH:

T i BA i
1 trueDx=x +y X0 5131
2 x=x+yX0{r: =x} x=r+yx0 IR
3 x=r+yX0{q: =0} x=r+yXq WA
4 trueD {r: = x}x=r+yX0 HEH(1,2)
5 trueD{r: = x; q;: =0lx=r+yXq £44,3)
6 x=r+yXgAy<rDx=(r—y)+yx(1+q) B3 2
7 x=(r—y)+yxX(1+ir:=r—yl x=r+yX(1+q) 18
8 x=rtyX(l+q)iq:=1+q} x=r+yXxXq R1E
9 x=(r-y)+yx(1+Qir:=1-y; q: =1+q} x=rtyxgq "2&507,8)
10 x=r+yXqAy<rirs=r-y; q: =1+glx=r+yXxq FEFE(6,9)
11 x=r+yXq|While y<rdo(r: =r—vy; q;: =1+q)}
19 ySrAx=r+yXgq E#F(10)
12 true((r: = x;q: =0); While y<(r
do(r: =r—y; q:=1+q))1 ySrAx=rtyXgqg_ £(5,11)

R R, % F R AR B P, B & HUBE T BT 51 A A HE 3 A0 A0 20 2808 A SR8 223 A
FEWBIMER, ESI B ABEMBAN FRE BEIFARF R K LR R, 3F BT R
R

B EG HAEF IER IR B 7, TR . B IERYEIE S, SRR R Bk D)
AP@BIEAE M, mRXEREE T RGRENE T KR, Hh XS e R TER
YR (RER RS E)ERENNE, 4, RERFRIES LI T 7EiE 9
w5 A A A BRANEL N, S0 AT DA R X B 44 B B R R E B R Y IE A

2. HATAL S 69 E A AE U

AT BIAFTE, RITHFES TUY R, #ZREHRNMFERS, —MERNHTAE
TSI cobegin iEHH, H—MRH T HRFTHITHHBTIIAM await B4,

48,8, -, S, Be—iBA], N cobegin 354 ;

cobegin S, || S, || -+ || S,coend
BT RE T IEA S MIFITIIT. SRR S MIiT Kk, W cobegin 188 B ThiT A &
1ko Xt THATHITH LR T EREH AMREH,; LEE, XT?L““J&%ZWQ‘J*HXT@EE&%E
iR E o

HMNERENREFBDHPRITHE —RAXMREEEN DML A S H 15D,
WA RBEFIRAW T HRYYE (FTTHRM ARG —HE).

(1) BrREX ERER, EZZRUSIA—MFAUES —HERENER y, HEL3T]
A—K. X TREEFEH x:=E, RAERLMRH

WE(DWAE, FIFREME—RIIES R NESIH, IBREHRE S 5| A (i)
cTH—HES ERE co RIERS BEZH cE, NEX c BREZWHE, RN cREZ
JEWME, B c EREHR TRENE cEHH K3 mERARAE, Hit, ?ﬁff]%ﬁﬁ%;ﬁ—]‘u}ﬁ

THREEE—E LY LR HFTHIT,
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BITBIAWE _MBAR.
- await B then S . .
HF BE—IMHREEX, SBR—IAREEH cobegin IBA B &~ await iIBF B, M —4
BAeEHAT await B, MR HFBREIERS B AE, EHIER S BEN—IF A48 15 3 4T
Ao %4 SEIEET, FHITABRMEE, MBEFRPHE DU LHABRESER—KEB BLLBEY
Hit, AARFENTH— MR 0se s, WHMA RN 4SS, £ Sy S, BEREH
HESHHARWRFBRRIMNVENT S, TAEHEYHUREEN, 5, B RER
await IFAIX — AR EVEN —ART T B —#BEBRMEZE, £ S FHEHNTZRTHAR
A ERUAE B B HR,
f#H await BEH AL —1BR] S A — AT 80ES .
await true then S
A await IBA R HE—REZE L.
await“ 3% 14" then skip
EE, BT B await i%’ﬂfﬁi]%ii%’l"ﬁﬂ’%%ﬁiﬁ%(fﬁﬂﬁﬂ%%%)%lﬁﬁﬂj, A
EENEABEMBRFRIES PHFNE 58, BV ER AR, ARG R, X,
HTRIEFEAESRUER, BEY await BAESEERE M2 N HATS HHER,
BAE, RITEEBRME X(2), Q) FHIBH, await 95 LR—H TREY, HETF cobe-
gn i DHEXB)EEM LTI 8 X—RFLHHA.

. [PABISIQ}
(2) await {P}await B then S {Q} °

(3) cobegin {PHS]in’."“g an}Sn{Qn}%“%$ﬁﬁ" .
{Py A+ APn}cobegin S; || --* || Sn coend {Q; A+ A Qnl
RX)RH, HE S, -, S, REHBRFHELTH, RAFTRTENORRIFA S HEH
HHITHRR . 4%, HPXRIAR“THI"WFE, REALAHETHY P THN I ERRA
FEMNEELE, BXMMERRRT . —MNEA AN E . ERXES N HEWIES (P Si
[ Qit R i B BBl 5 E R BRI ITHAT B AR EREME. ERIRX &R
R, ABAUEB | Pi) Sil Qi BEIAR AR, Bk, &b i Qi (ER IRV E! B, S x>y
EHIT x=x+ 1 FMAE, T T Ix=y| MAR. ¥1E PEEN SWITZ BT H AR
{P A pre(S)1S{P{

TFURE, TEH, BIOIGHETH HEL,

(4) B 2% —IEH {PISIQI KA R BRI E R M pre(T)BIIER] T, BURITF A &R

@ {Q A pre(T) TiQ};

@ %4 S RSHTHE—EMUE S AREELE await F),F

{pre(S’) Apre{T){ T{pre(S’ )}

MABMTBRBE T RFH(PIsIQl. |

(5) &S RWR LT &1 :

4 T RHRE Si 9— await H— M REFFH(ERNHRE— await IBHH), X FHE
8 j(571), T A TIPS Qit, AN P 1S 1Qt, -+, {Pn}Sn{Qn} BT FH 89,

TEH B ERRPEIE T o, ROTBE — R N — KT Bt BRBERWH BT,
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B, REREFAIHL (), BBABL S A begin S end, Y x:=E £ # await true then x:=
E. FEIEHAFTRFEREZ P, B0 )X IBERKR MBI A B RE, XN T RE Y
B, HAX SRR S E IERMEIE A RIEA KA B Ry BB EY, T 1]
FEMRBFMS HIELE, AANHBTRER TICRBFHRTH G, 845 H Y8 EE
PITBRFHW -2, EXESBEAT, EE ST AEMEEENE L,

(6) EX: % AV SHUAERMEIES x:=E HAH— ML RES, HP x BT AV, T
4, AV B SH— T ERES, :

(7) FBIVEEAHS: ©AVESIH—IMHETEESG, FHFEPMQEAREH AV FHHH
HAERWES. 4 SEIE S HFEX AV h25BIRE M 155 M % /5 18 B 49154, 1

(P}S11Qf
{PIsiQf

T, ATEXHEE RS 1. (1) ~1.(6),2.(2),2. BYU R 2. (7)) FH 28 H — 4~ F,
HERLLBRITTR T 2.(3). MM 2. Q)HRENEUMN S REBBIHITHE, B, EFF
B-#HE S WIEHZ B, BIEE B MEM IR FRE, TAEE 1B MR RS T
MIRT . HIK, IEAE—#RE S BT AT SiG#).

WHE,EAA TR HERERER S MBRTRES SiWRITRE T, X8, 11U
RN TR E KRS RE S btk s AT, T Si PATIX A XBATIRA " T RFE A 3h 74 B 4%
Si Ml & WRBHATRIEFEMEY, B ERWE T RN HTHEN T, B+
A SRR AR,

HATEPT S REVEERN Si ERMEMIEN, RITEEFE—NFELENBESHE. &
7%, MO — PR, FZRPIE SHITERFE MES —-FHhFE S WREED UKL
await iI5H], FF BIEAE AR E—EARTFRE P EZHWE W SHEME, LULRIE
HIARF st 2+ 7 LAY o :

MRS H—METNT THSIH—IIERMEP, A, BBFRERER, X Si (93F
RAELN ., &% T LB R AT RE R, B UGERT | Pil SifQil, t3k 2 W LA S84k o
5, BB S ABEEMNEE TR, #E—BAT, AEEFAKLEL, BALREHBIRE —
MEBRAE O X AR R AT IR X MR AR re s 0 .

(8) EBIBF: BANIFEIFTRF BT MR F ) — MR, A7 B 0y
BEF—RH, BTEFHEMEREETT DR, TE 1109 B KRS, B 72X w4
HRZHBAN— R RH AN, ENERERE, B Sk I/NER N, A3 5X 4
FHRIMT .

@ buffer[0:N-1]24LE S

in= I MBIZEFFHTENEK
out= BZEMW HBEMNTENE
ZEMEH in—out ME, XEEREMTFTRFERTEMmZ S,
buffer[ out mod N1, :*-, buffer[ (out + in — out — 1) mod N]

EQF, G H T X —FEE—RIAETHRE, OREHX —RERHNEF, 28
FHEHBHAANLMIEERHBIBABL:M]F., OALTEEEFHIES;OMOMERFEH
HEGH T HNAIER . ATIERAETFHR" XK, SEBEEZNS [ BLER I HEY

179




AZEX, EHBREP, MR EFEN S EENREEDR out:=out+ 1; B in— out<
NEHBERE—TTREEEREEENN ST, EBR, B outr=out+ 1 M T out #{H,
(EBTE in—out<N M AE., X, EIEH T HREAFATHAESE  BOTTRERA L =5
THHETRE, ' :
@ begin comment ZHARRD;
in :=0; out :=0;
cobegin producer: -
await in — out< N then skip;
add; buffer [in mod N]:= next value;
markin: in :=in+1;
consumer;
await in — out >0 then skip;
remove: this value := buffer [out med N];

markout: out :=out+1;

coend
end
@ fgl:begin comment FH TR RLD;
in :=0; out :=0; i :=1; ji=1;
cobegin producer: while i<<M do
begin x :=A[i];
await in — out<N then skip;
add: buffer [in bod NJ] :=x;
markin: in :=in+1;
1:=1+1;
end
i
consumer: while j<XM do
begin
await in — out>0 then skip;
remove: y := buffer [out mod N];
markout: out :=out+ 1;
Blj] :=y;
ji=1+1;
end
coend
end
@ fel( EBF)MIEAE X
IM=01
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fgl:begin in :=0; out :=0; i :=1; j :=1;
{INi=in+1=1Aj=out+1=1}
fgl’ cobegin
{IANi=in+1=I}producer {IAi=in+1=M+ 1}
{IAj=out+1=1}consumer {IA (Blk]=Al[k], 1<<kssM)|
coend '
end
{Blk]=Alk], 1<kssM |-
buffer[ (k—1)mod N]=A[k], out<k<in
A 0<lin ~ out<KN
A= M<iKM+1
MN<GKM+1
® fel(EF#H)MIEABER, HPWAZEX [ HROFTH 1
[TAi=in+ 1}
producer; while i<<M do
begin
fTIAi=in+ 1A IKMIx:=Ali]; {TAi=in+ LA KM A x= A[i]l
await in — out< N then skip;
[IAi=in+t LAISMAx=A[i] Ain— out< N}
add: buffer[in mod N] =x;
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end
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