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EoORT=A—2a VAT AOMEIX, HEIMIZITY 2N TE V. KEIZG U T,
BAFE NG 72T = A —a VAT AERETH. AL, TOR, ZOXEY—NEME
2N, WFENRELS DL, =274y FLRTWVL, MiEWZEITONDZ L BAETH S.

SOFL-PatternFS |%, = —# L XIFET A= DIy 7 GUT Z##2fli L T\ 5. 20 kT, =
VB 2 — ZRESH TV B IERAERR S F — AR O A BRIRBEER X L » T, =—HZ
VB AT Z L TH ) oIl Rzt 2 enTxs. - LARSHE Bz
X, 9558, BAGE) THEGE LN D, M7 re 2O ABIICER SN S.

3.7 EHIRFEIC & HIRE L 1= SOFL H:fiT ) ¥

AWML THER L7z SOFL = BeREMnER) e o ARG RO XY — v o i 1 £ X
i, FORAEARGLE FEOEREZFHMIT 572D, [JR HHAD Suica 1— KT AT A,

AT AT A BEAWY [RA~— b NRHEEF VAT L] LW ) = OOFEFIFEEIT -
7.

(1) REBA®D Suica h— FLRT L4

FHIFIEIE, JR A AR D Suica 1 — R AT A ESHFIC LT, SOFL HilfIC L - TIHEX
ik & AR 2 Bk LTz BT, BAREHERRZER L. £, kT =A—T 3~
LT, AHEONEEMFE L. AKSuica 1 — FT AT AL, ROZDODKEWEEEEN
GENTWD. (a)Suica B —F, (b) kL, (c)7%7e8%. Suica 1 — FOBEREIZ R X <4y



FTUTO=fETHS. 9L, U— NMEROEH (Fv—, BRH, —BAH, T
BEE), NHL (2—F0R50N— FOBEOEDOINL) ThHDH. dhlEEOHEIT
RESFFTRD2OTH D, AU L EHLHTH L. RELHE T2 —VNREL
ZBRCEMFETH L0, FREFHREROFREGNR T v —Y SN TOL0EHEE LTV 5.
FIEREHEALITIE, FE RS LSRR RWIEEIET 7 — 2R THEONI AT/ > T
W5, KIS L COMBRIIREEZIHIT T, A4 DI — FZF v —Y &7, B2V
EHOWHT LW O HRETH S

AHEHIRFZETERAYE L2 IR AAARiE, 99917 (147 11o@w%,$~&)y~x
ikmﬂ%ﬁ%ﬁénfwé)@ﬁéf%b,#%Kﬁ% I, 914847 (1471213 SOFL O
10@%ﬁm§§it ARFHOMERHAN LB SN TN D )@ﬁgf@@,ﬁﬁﬁ%
(3, K9 15347 (LATIZIE SOFL @ 1 SOEF £/ idmBE AN s T o) ORETH 5.
AREFIFIRIL, LA@%%H I iofmmbt.:nmiof,@Av&WTmm&
T ANCEMA 5 2 L3RR L7,

Q) RITRH AT L
HATEAE Y 2T AOHFEFIFFRICE L TiE, JIB 4 v 74 VITTRY AT L OREE &

B LT BT, TSt AT AOMREER, 7 — 2 HRK, BIOHIKZR EE2RD TV,
BB A TR R A BB TSR T 5 7= T, AHIFZE T SOFL = B it i T Ak stk
Eia e A LT, FERAE, PRk, R A Bk L, T = A —2 3 »&1T
7.

AREFIFFE TRRZE L 72 ERR IR, K 39 fTORESTH Y, FRAUHE, £ 218 1T
DODEXTHY, BRI, R ITORESTHD. ARBIRFIE CHIBLIZZ 21X, AHF
ZE TR LI M AN GO 5 F— 2 b ADNISHEN N5 Z L Th D,

@) RAT— FREFEFTVARTL

A2~ — MIRDLZEBEFTI AT LIE, H, Z@EHE 7 —, BIOWE S b
RENTHND., TRCOHETE, BB HToh, VA ¥ LRala=r—va el
ﬁ&é.ﬁm,&L%%@f%ﬁiﬂ?ﬁﬂé&,%@&E%%%@%ﬁixLaﬁt/
Z—lZiEbND. REEHE U Z—IE, RERATY TICASTH L ZDORFERDRZIEE S
BWOEREINEL, Zhi iofﬂL%ﬁﬁL%%%®%%®?4fo%@ﬁﬁ%%”
L EFIEZDT 4 A7 VAR BT oma et 2T ha 27 & LTH<.
SREEBRIE, EARICERET A AT VAT HI L b, BEERL L Y —nbORNE
ZFH ST, REFEEDT 4 A7 LA ORI 2T 5.

ZORBE RV AT AOBRMARREERT 272012, IFBRARROIER D BIaD,
FULEEDIER E AR T = A= a V2B LT, VAT MK T D ERZ oy IcHlfig L7z b
T, AN E ER L7z,

AREFIFIE TR L7 SUERRIE, 22170 RS TH Y, FRAHARE, K9 188170
ESThY, BRI, F36THTOESTHD. AEFBFZIC Lo T, ABFZEETHIEL
TeXBY —MZEENT W0 OBEE RN ZRE L. KR — VO FEFITEN L AT
Rt L7 BT, MUNITEE L.



1. FROEREIVEM

1.1 &%

W, Y7 b =T VAT AT KRMIE, ATM OEESHEE, HEEF0) a—L
E, VAT LAOEEN c ZAMOMBEESIEEL, ENTIETATARNT TN, X
IR DERLZR VX —HL L, REIREENE, MBI E LRy, FRloaf v
Z—Ry b, A= 7R EQWETOERBES AT AEON LR 7 N =T
OSBLOEARIGHY 7 v =T (A T4 HUTVAT A, MIZERTRBEAY 2T L
E) IiEmWEENE - ZeEOMENSLETH Y, BRI L a2 M2 KBICELTZ &
XY 7 MU= TEHICE > THBOEERETH Y, KKRE LTHREL TR, Zodk
BUZ72 > TV D ERRKNL, V7 FU =7 ORBEITHEY, 1RO GETIIWE A
HEFF CERWZ ENRRDFRE VRS, Y7 o =2THET e 2O LRT 7T 4 €5
o (BT, R, 3REHR L) ITlibh T2 HARERE, KoER OIL, WAk tEE
TIXERMmZ ER L TWRWD, BHRESCER R ORI 823, ZRAER, REHEER
R EREIZEEN TS, 20k, ERCEOEASME « IESHEORGECRN S 7
77T ASOEARIER SN T 0 7T AORGE R E1E, 1IE L ERMICITH 2 & BINEE
Thb. 200646 H 9 HOFARFHEO NIRRT U2 A CELERERAARDT
DA VPEL OB OMBESZ LML T\, Zh S B A 2 BUSH R 5 72012
X, BEERINOHENCT WV EEN BB TFIENEENR TV S.

BAFIEL, BEOmHPICESIEANERREHMEL, ZOERRIESE, VAT A
DB/ EITHI D Th D, ERMNTR 5 &, BRTFiEL, BRI, 2¢
A EHAN, 3 X O 2 REE I 2 & ATV b,

Bk 2 22 RUERRRLIR A M FE LTV B 23, PEZE T rlaE7e & 1%, VDM-SL (Vienna
Development Method - Specification Language) [1], Z[2], B-Method [3], LW
Event-B[4] T&H A 5. T LEAMARFIREINTF OREUE, BfE (operation) OHERE % Fl
2 (pre—condition) & FH%Sf{t (post—condition) TEFE L, TFINT-EAEIL, A
TEADT —FXT 7 F X% —IZHELTUVAT LAEROBEL ERT D.

FEALEATIE, SRR S BRROHERR (F72137 07T L) ~NELSEB|T H7200
HAiCTd 5[5, 6]. Bhx 7BV — V& RIEIICEREE L, 26— L & uli s
THIEILE ST, MG D BRI~ IE LS BT 25 Z L2 RGET 5. 2 Ol
ORI, BEINI— A IE L E#EIGTIUE, Mk Sz BEReEERIE, w3ms
fHRR AW 723, T70bb, BARMMEERE, B CER SN -ERELZ ELSEHR LT
HZETHD. b LGN —FOEREFZERICIE L ERTIIE, Z OFEMbHI
IZE > THER SN RKIR T 0 7T A%, 7A2 MRHGER E21Th2R< Th, %I IEM
Thbd. ZOXD7EHIE, VIMSZ < Event-B B TFEIZEAINL TN,

ERMRAEE AL, BFEFRHL L Hoare sBELICHE S 70 /T A DO EE /LM L MM % 5F
H2HCcHD. 7u s T L0 EMMEOFEIIICE L L, diEmBIcE IS mEINE
70T T ADEWHZ T Hoare iAW T, D71 7T AN TFOENNTERISME
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EERRMFZITZTE D DR EICEEAT 5 Z LB ARETH S,

FEATIEE, @YU ZIE, I e 7 7 Ak LTT A MOMERRNT &R
fifETH D EELND. ZHTH ETHR EDOFET, EBEOY 7 MY =THRE T v Y=
7 MTEMT DS, R kR R B K - TV D

1.2 BARRE

AKEITIE, BAFEOEH O HE, el 570 iER ST
FRyE, B L OEARE 72 A T 5 F9% SOFL (Structured Object—oriented Formal Language)
DYERIZOW T T2 Z LI2 kY, KIFROMEREE SN T 5.

1.2.1 BAFZEDBERN DB TERE

BEfF O AFIEDO A ONTIEL, FMEDO RN TEEN SN TN D, BRFIER
TTICRETHMNISHEN TS & ERLTWDIEEIL, A XV AD York KFD Jim
Woodcock, Newcastle K™ John Fitzgerald, T > ~—2 @ Peter Gorm Larsen[7],
B-Method & Event-B Z#% &t L 7= Jreamon Abril F[3,4], ¥ X UDines Bjorner[8] 235
LLTCEFOND. o0, BATEE, SECTHENCEATDITIEE IR L TE
L7-ifeE 6\ 5. Fofz#FE L LTI, Virginia K% John Knight[9], McMaster K%
@ David Parnas[10], I —2 KD John McDermid[11] TH 5.

FIZ L DORFEDOHIE L BRI L D &, BIFORATFIEL, BXEOEE TEMT 5, K
D F 7 PERAY R REN R > TWD Z ERHL DR > TWV 5.

(1) BERSHEVATFLRICRICEODBAEHRORBRFENFEA ELZL.

EEEM Y AT AR OEETUIE LIEHE > TE 72 VDM, 7, B-Method, Event-B &\ 9 J
KXFEE, BAMIHEERSER LT OSEOMH LB AR L TR [T7], Bk
DIERRIZ K o TU AT AOTRGGHTCR G BARMIZAT S FIEEZRZEIL L T, 2ok
W, —MROEBFIL, NOERMFERRSEEWEL T, EEOV AT ABRREIZEN
TR AR E D X 9128 2 TERRTHIEY 2T LD ERSHT & REHIR IO DN,
BTN, ZOFE, IERFEOHHRSICHELTH, EEENRZN L LH
L0, ZO%RERT D — ABRIEFE DI,

(2) BXEHRDOERIL, BAREOHRILEN LBEOHMEBARD NI, — DR
FHIZE-TITEEL L.

AR, By, £h65, RER EERICESCRE SN SHE CRld SNz
LD THD. BRPORARRIGAAARZERT H72D121E, BARE OGS ILaE ) & BERT
DEFOMF O LNROENDS. L, Y7 bY =T BREEYE CHBREFES T 1
7T DR, BRI PRUR O A L o0 B8R L 72 BB E DS D e, E 7,
TNOOEFOHHE X< Mo Th, BRINTZV AT LOBKRRZ IS RELT 51213,
NEIZER L TWDZ EHHDH[12].
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Q) BXERICEDKHAREEIBELOII2=r— a3 UNELL.
AR S BRF ENTSE TR SIND 20, —OBERIZ L - THET
LD RS TIERY. RIS, VAT LAOBENRELS 0D L, BAUEEROEHENED E <
20, ZORBEITI VAN > TLE Y. VAT LADOBERSHTOH TR ATl
WaEFMNAMEZ D X HI27eD10%, ZOFEZ MR LTI o0,

4) RXEHEOMEL LHFICIE, BE aX FSLUERMANROEND.

FERUERRGLR H 9 2, BORAAROMERRICE A T2 Z L IXIRBOFEE N EELTWVD
[(8]. LU S, FAZbOMELERBRICED E, 207 7a—F i REWIESER D
L. BERGHTE WD VAT AR OYIMBERHIZ BN T, AR BT 272 DITiE, K
MEBNIBRETHS. b LI TEVWEAMERT, 20 EEKNICERSNE T 1
TITEDT —FT 7 Fx—flibnsd7e s, BENZRWERS R, EEEIZE, IR
REICUTV. BRHRIIROEY ThS.

BUORMAARZAERL L721%, T AT LDEH (MG EH £ IT5REED MM Thild o
WTHDH. ZOM, BREINHWEZ a2 —% ECEBT L0120, @Y7 —%7
I Fv—, FT—EZREE, BLOWERNRT LI ZANRKD SN, D, JuxE)
NI RERARR L, FRIC, BEDA v 2 7 =—X, BRER Y, ZEHLWVIHMEELR
FUE R 6720, I TIHER L2 )DL, 2 AMBALD L, BEBREORMDL KD 5
5. KEWED 27 ARFITIE, X b, KR EOHRIRE LW, 2ok 97k
DI D DITEE LL 72u,

1.2.2 BXITEFEDORE

AR L7- I T IEORE 2 B9 5 72 90121E, 1989 D 1997 £ TORXTFIEE &
W7y 7 by = 7 TSR EG T R ENc L v, EXC TEXTEFE &)
FrizleT Iu—FREEIN138,14]. BT L EY, B LFERERHELTHDLO
%, AR EIRNOFAIZ L - T, BETTTITESE L TWDHERT EFFHORT
i, PHEETFIE, T AN, A AT T 3 (inspection) 72 EEANO Rkt B, A
i, BLXOHRBMEREEL M ESE52ETHD.

X TR FEONREA I & L TiX, #5827 v — 7 TH% S 4172 SOFL (Structured
Object-oriented Formal Language) R TFF{E T 5 [12, 14]. SOFL L%, SOFL B
ERESLR BN, RHARRICESLS A v AT v gy, BROERHHICE S T /T 4
TA M EG DTN D.

SOFL e = ttAkGeib £ friziE,  [SOFL JEAULARFLIR S555) 8 LU [SOFL = Bep ARk
FLRT T u—F ] BEENTWD. SOFL IEARRLR S35, BEfFOME LT - BXETHK
fcEH &2 7 —4% 7 e —KX, VDM-SL BRI 558, KA 7 V=7 MEam 7 e s
TIVIEBOHMAERAT LI LICK VB INESETHD. L LTE, 7
XA NOBFERII T TIERL, FARICER SN EBEWRE RO ST —X
Tu—HLEES. B, FOKNTYATLADT —FT7 7 F v —4T#LIEZLET, VAT A
DEELT — X HB R EOMGET XA NOIBXSHETERTDOIHFIANTH D Z L2l

12
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9 5. SOFL kS CcENMN AR O —iEE 2 X 1-1 THHT 5.

4 casssi: module SYSTEM;: (1] store |
h const; Lype: var; = const; type: var; \\al m al
inv: e nv; A2
; method Init; o process Init; J = 0
method P13 N o process Al; 477 =T T
method P2: 5 process A2 -
-“ method P3: ", end_maodule;
7| end_class: : bl
= b4
B2
b2-
b1 -
K - L ‘ﬂ = 8
Y, class S2: -' 5 module A2 Decom: = b3 b5
A const; type: var; : const: typc: var: -
inv; mnv; +
method Ini; L, process Init; *
method Q1; L process Bl; »~
method (O2: process B2;
1 .5 3
method Q3 process B3;
end class: end_maodule:
Classes Modules CDFDs

E1-1 SOFLAzHXLHkD—MRIBE

CDFD(Condition Data Flow Diagram)|%, ¥—# 7n—&t XU Xy hEHbEET
NTTat A HE) ET—ZDRNERTZLICE-T, VAT LADT —FT 7/ F ¥ —%
KHT5H. EY 2—/b(module) IE, COFD IZEH SN TWAL Y 7 by =7 a R R—x b (f
ZI1E, 7akeR, F—4¥7a—, T—HANT)EEAWERTDH. 7T A(class) T,
COFD IZfEH &N TWA T —XHE BIZIE, 7—F 77—, T—HALNT)NA 77 b
ELTHDLNDHA, TNOLOAT V) NaeRTEREERTH-DICHLERALE LT
bz, BARBL T O X ) L2 E LS D oRBEIHERT 570, =2—F L
DaAIa=l—al LN OERERE VAT AERHOTAT 4 T LN LT
UL 72 B2, BERGHT ERETE B S D OREE21T 9 1o, FFRAMRERLE ], THEX
EERRER |, B ERARRLR | E v 9 [SOFL =B ftkkieik 7 7 v —9 ) 13,
SOFL TEAUEARFL R E T D b 5 — DO HE i & L Tz 7z,

FEERZBFE LT IC h— RERAWOIfFBA S AT LAORBEIO AT v 7 v ay has
L7 6, SOFL —BrREtAkCiR ol 2 B3 5.

(1) X r4racat (B 1-2 28)

AT LSEE (functions), 5 —#& U Y —Z (Data resources), 7 — & & HEEEDHIKISAE
(Constraints) ZE#K L, HiELSNCHARTHTRET S, K 1-2 (ZFFTEINE IC
J1— RE WO AT AOFLREI TH 5D, VA7 LAO¥REFIE, 7—2 VU YV —2X
LHFIRME 2RISR L TV D.

BMEIR Y AT AOBAE, ERSNIZEO LUV OBREIIEW L-UUBREIC 0 ET 5 2
ENTED., ZOL )i, 7—42V Y —2LHEMIcb@EAT 5. ZofsE, JE
AR O — X 7o iEiE 1L, BRI HERERLR, Mg T —2 U Y — 2 0Ftil, BLV
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WSR2 BRSO RRIR 1 D S L 2.

Functions
0. An IC card system for buying tickets or charging the card.
1. Receive a service selected by a customer.
2. Receive a card (railway pass).
3. Buy ticket
3.1 Check the card buffer.
3.2 Update the card buffer.
3.3 Issue a ticket.
4. Charge card with cash.
5. Update fixed term railway pass with cash.

Data resources

1. card buffer
2. railway pass status (including various fixed-term services)

3. tickets_available

Constraints
1. The maximum amount of the card buffer is 100,000 JPY .

H1-2 FERAEHDOESH

(2) FmAHREER (R 1-358)

PIERARETR O ER BINI > TH S, —olF, IFRRAAFEOME L By L v Ak
\ZEFKT D, ZD®, SOFL EiEDE Y 2 — Vil DA Z AT 5. 9 >0 A
1%, BRRICRBLLIE VAT 28R EZ, B TITOMBRFTOLDIZ, KOVERLLTWET
7 LY (arrange) T 5.

IO HEEZENRT -0, FRNRICESE, RO=>DTE#Z2I5. F—I,
AR ERSNTBEE L TWAH Y AT AERE, T —4% 1V V— X, #l#5M% SOFL
EVa—MELEDD. B, MERTHBEERL, T—F VU V—RAEEHELT
BEET 5. F2UT, HHSEEL, AEEM (invariant) & LTERF-I1IH D 7 & A {14
WZEFRL, T_XTOL AT LERESR SOFL 7' & X THATSEM & HBREMFIC L EETS.
BL, mBEATHRIAERMST 0 AOFRIGRME L FREMNZ, BB LS T2F2%
AET A7, TRTHASHECRRRT 5.

14



Q) M ithkiTad

LT 2 I8 Ak

module Purchase Ticket and Charge Card,

type
Card = composed of
buffer: natd
- status: R
and,

RailPagsStatus = composed of
status: (<Ordinarys, <Student, <Sernicord]
period” (<3 Manths>, <6 Months>, <12 Months>/

endl

ServiceRequest = composed of
Servive_choice: (<Buy Ticket> <Gharge Card>

<Update Raipass>)
manay amount: natd
End:
Tickat = composad of
rennbar: nat@  Ourigque numiber for each tHeketes
varlue: rat
et
var
card: Card:
ticketPool set of Ticket:
inw
The buffer of card show'd be less than or equal to 100000 JPY.

process Receive Cardiinserted card: Card )
ext wr card: Card
pre true
post assing the information of the inserted card to the state variable
card for the other processes m this module to use,
end_process:
process Suy Ticket(ticket price: nat)
Ext wr card: Card
pre trie
post (1) check whether the ticket price is less than the card buffer.
(2D iF (1} s true, a ticket can be bought, and the card buffer is
wpdated
(3) if (1} iz false, then an error message is issued.
and process;
process Charnge Card{amount: nat )
axt wr card: Card
pre trie
post If the addition of the existing amount of the card buffer and the
input amount for harging the card is greater than 100000 JPY.

then an arrar message of exoeading the lmit is Esued: atharwize,

add the input ameount to the card buffer.
ond_process:
process Lpadate RailPassiterm status: ReilPassStatus. cash: nat)
axt wr card: Card

and_process;
Process Servce on{sarvice reg. Servicefl L)

end_process;
ond module:

E1-3 FRXEHRDESH

R (B 1-4, 1-5 88)

BICERAAEIS, VAT LT —FT 7 Fx % CDFD TE
LR ERE TR T S, FOHT, LERT
L, et A0 % TG L FHREGTERTSH. 20X
ATSRIE & FHR G CHERZ BT 5 2 L 1F, ARG im R 23 i H
% & AT AR A RGE TR 7R BB IS 2R B
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€Y module Purchase_Ticket_and_Charge_Card;

- type
/*The same as that of the semi—formal specification */

var

card: Card;

ticketPool: set of Ticket;

inv

card.buffer <=100000; ,* Formalization of the informal invariant®/

process Receive Cardlinserted card: Card } com: sign
ext wr card: Card
pre true
post card = inserted_card
end_process:
Process Buy_Ticket(ticket_price: nat, buy_com: sign)
newTicket: Ticket, cl: sign | c2: sign, err: string
ext wr card: Card
wr ticketPool: set of Ticket
pre true
post if ticket_price <= “card.buffer
then newTicket = get(ticketPool) and

newTicket.price = ticket_price and
card = modify( card, buffer —> “card buffer — price) and
ticketPool = diff("ticketPool, [newTicket])
else err = “Your card has no sufficient money for the ticket.”
end_process;
process Charge Card(c_com: sign, amount: nat )
e_com2: sign, messg: string
ext wr card: Gard
pre true
post if “cardbuffer + amount <= 100000
then card = modify{ card, buffer => “card.buffer + amount) and
messg = “the charge is successful.”
else messg = “your amount is over the limit.”
end_process;

process Update_RailPass(update_com: sign, cash: nat, term_status: RailPassStatus)

e_com3: sign
ext wr railpass_status : RailPassStatus

end_process;
process Service Selection(com: sign. service req: ServiceRequest)

end_process;
end_module:;

E1-4 CDFDOZE I B1-5 BHXEDa1—ILEHDOES

BEAE DR TF1E (Il 21F, VDM, Z, B-Method, Event-B 72 &) &~ T, SOFL FiED4E
1%, fEHE X (Simplicity), ®IfME (Visualization), X OWAME S (Preciseness) /37
ZARLFOZ ENTE, BROITITIFBA AR & R oRE, FEHIEA RO
WEWS XL, BAFELE Y 7 b7 TEFEZAMA L TCNDZ ETHDH. SOFL Tk
DERENRL DV ENE WD Z L E, BENDLDOZHMET T =7 b THER LN, Rk
L7 R TFIEICE T LT 2 PR 703 X~ TR L72ERCTId v, RIS, = BEREE
R ST ERAAR L BREHERIC XL 2F L Dary I a = —v a VORE, Tt RA0E
RAEREERR O W S, B LY — /L O ERBED £ 720 L TuZgu.

1.2.3 SOFL BRI EFEDHER

SOFL JE XL FiE DRl LI MR A fRIR L, BN iRZ i) SE 57012, K

WHIETIE, ROMIERE MRS 5 2 Lz AEE L TE .

(a) SOFL FEAUEARORER, MR, B I OMELE S0 & 923 L, Barwher~r
TELWa—VEREZBEHETE 5. (b) SOFL FIEUEAROMER, MR, XUl
EDLZTIE, 2=V LHBENEGRE LI @x OMBEEKRZERTE 50,
(c)SOFL JEALEERDAERR, R, B LU bz Lo X Hicdhid, =—FLHEENE
H LIV AT DRREELR 2R T 0.

(d) ED XS HUT, SOFL AR Z — M DEFHE THM IR T2 Z LB TE D0,
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(e) SOFL = BB Gk il 4 & 0 X 9 IS RMANI TR, 5ERIC, ELL, 220%)

TN AAREZAERL T D 2 LW TE 5D

SOFL JEAULARGLIE N Bfe 4 2 &1E, = —VERZZERIESRTH L THD. D

WIZE, 1ERRE NIRRT ONEZ 2 —FICHEYNICR S, S TE 5 2 &N NE
Thd. Bfieen HiX, A NIRRT fgiE, 7 —2V V—2, B
KO Z RN 2 \ZABEE 72T EM T 5 HETH L. LALREL, ZOHFET
1%, AR ONE LR EHROBRE CTHOND LT BT L2 N TERNWZD, 2
RIFMRSNLTND

SOFL B GEib ERR O B A0, RO Z R0 &, BEBRENEV AT A
o TWa 7T —4 U Y —R, L ERT H2BIEHE BLOHIKNEZERT 2 ARESM
REORBELVIMIZL, BETHME, T—F U YV —R, BIOHINE, SOFL £ =
—MZEEDTEERETLHZLETHD. ZhiT yx%A@%ﬁ%%ﬁ%ﬁﬁ@ﬁ%’ﬁé
—RENCIE, FEEAUTRR A AU AR LR I B W C L W BRI R BT 572002, HERE, T
— 2 U V=27 E AL 5 2 L ANET b, ZORRT, ﬁt@&m@b
FECThb., ZOXHRIEE, BARENZ—V LEIMERETAONRDTLEY F—A
MEBETHD. 07D, FHAMROBIEDO A & 7 2 — 207 —F O 2=
— P LBIREICHER LR TIER SR, 2720, A FTIEZ ok ) RIS H D 28l
DRI TWND.

SOFL FEAUARMER T, v AT AOHGRGFZITV, VAT LAOT —%7 7 F ¥ — % it
L7 BT, &8 BlziE, 7ok, 5—%70—, =X A7) ZWHHBICEETD.
COEICERLEHAN VAT LOT —X7 7 F v —0Dar7 7 ANTIELIEVIAE
NHEMNE I DX, REETDHZENRMETHD. 20O L) RRGEE, BB RO ME
FRRAET 272507 Tk, BREL—FRNET 0 E I 0 E W) IEYSMEGRFE L7
AU B0, ZORGEDFRERIZ L o T, BRURZ HWUNIZE(L S T2 2 ENHBETH L.

XA DIERRIE, BIREN 22— DOV 2T DIk 2 EREES HIR4 2 B T
Thon. LnLenb, BRMAEROIERIZBRFEE 2 —E0fGbie ) L BFDIS e %
FFOZ EMNROONDDT, BETOROEBEHFICITH LN EERELONBIRTH S.
DX TNIE, —ROEBEEELTH, VAT LAOBRULEIER T A Z LN TE S
DL, — OO ZRRETH 5.

SOFL =BtPTeRULRE R BT, o 2 T 2 ORUAEER OME— D BARE 72 7 7 e —F
ERTFRETHD. ZOFEMERESNSEATDHITE, V7 MU= T HRY —Annd,
RN LWTH A S . ZOREZ RS 2729012, SOFL IBRALARIER SR — v % B
M7 N—7TCHRE LIZ[15]. L2rL, ZN6DY—LiX, Fua hNF AT ThiHld, =
T —m X < FA L, SOFL @ =Bt ARG R BT &2 RIS IR T2 Z LR TE oo

. AR ZE L TR L 72 By — Ve EDO X ) IR TN EELRMETHD.
E 2, XY — & T, SOFL =B AUARGL R B 3 L OMAR T = A — 3 = U Hfy
#%%@/7%717%% kwfﬁ%ﬂ&oﬁkwo_&%M%L&fmiﬁ%&w&
%f%é ARAFFERL R BIZBNT, LT = A —3 3 > SRR ISR S - RERE,

—XIHH, kioﬂﬁ%@% ICRBLT 52 & Th D, BRI E/_ITEIC LY, X
ﬁ*}iT A—vay, FEXMET = A= a VBLOERMEHET = A —v g 25T
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WHD, HERIIERRONEZBINICEIT 5L THS.

1.3 BEDER

AR L7 i A R 95 2 L # BIETAMEOERIL, RO =Z2DKRA » MIH 5.

(a) R DA TIEZ REAFNBIRT 2 RHCHEE LW 2 w5720, BT
FiE] EWIOIHTERERERL, BATEL Y 7 b7 THREW) oD HT, %
B LOEENRERNTE, AROZ OB COMEEZMIUIRET 5L NTE 5.

(b) & 51, AHFFE TR 7= SOFL = BBttt ny 2 Atk stk Bl 2 M ic iz 5 = &
T, EFAMENEW SOFL R TH%FiEE, Y7 MU THEE~NEATE, 2 ~0ET
MEBARETH . BEMNEETHDL VAT AOBRICHEBET 5717 TlEind, %
DTUH—TFTARXY T v xT, BEOFHHRAR Y AT AOBBICHAENCHEA TX
L. Flz, ZOENEEY) R AERICMV AL LICL- T, LA r—
SNVEVRAETNVERINT 2 Z ENARETH S.

() WERDIBRFEE Y 7 b =7 TZORONFBORE 2 Ri-+ T T%FE] L
I T ORIEEEET D ENTED.
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2. EBERAE
2.1 FR7Io—F

2.1.1 ARDEER

SOFL FEA T2 FIE TR LIZ v AT MERRICBI L CiE, O @\EELRREIH D, F—
2, B S =FERE, PEREE, BIORERRONEE E O X 5 ICHEICES
WCHERLTHLHW, MR T — RNy 7 2B TX 50, B, BAFEE ERICHE
Z7RWBAREIZH LT, EOLICHBITIE L AT ABERERFHOT AT 4 7 I
PR LR D, Zha T 2R RS ITHER TE 5. =12, SOFL B T%F
Bk ED LI ITBRIDOEG IS TE B0,

TS RIS A RS B 7201, ABFZETIE, SOFL =B RL R Ee il & hhed & 9
HINETOMRERZ S bIoE S, IERER, R tEk, BXAHEof T =2
— a3 U FiE, BXOERE Y — NS EMEOFERGM L FHR R AERT ST
Tu—FEERE, I NOFEL T o —F % SOFL =Btk 7 n v 2 e T 5
ZEIZk o T, WEN R EERTIEE ML, B OFEEENCE TS Y 7
Ny =T Y —nD7a hZ A TEBRLTEI.

(1) EBAEHRT=A—-3>

FERMEERT = A —2 3 &1F, SOFL B RAUARICEEB SN TV D T AT LD
(function), 7—# VU Y —Z, BILOHI (constraints) %, BIFEHRDOIAEN72EREE
TEICEBR T THhd. BIOE LU, RS IFRERMERONEZ, BEICH
RBLTHDH, BENDLERT 4 — Ky 7 285 L, FEAMEFELZ R IZEZREED
e ThDH. TEA—Ta Y BEEDOFERRERER AT DH T LITRITNLOERIC R 5T
DITIE, FERAEZMERT DI T = A= 3 U 2R~ 12T O Wikl 727 7o —F %
BRELT. ZOHRT, FROERL, EOLIHERAIFIC L TT=A—va R
T AR TEDLMEVIFRETH S.

ZHUICH L TIE, ROAT v FEBRLT-.

(a) AR ZAERLT D

(b) AR S =, IR TRIB SN AT 20 THEREMIEX ) 25T 5.
ZORGERNE, BED—FHLERFF> TV DEBREELFLICEREL, ThaeT =A—T 4=
AT D7 DI GUL L &, EOMREAE BT 5 7= OIC LB NEHEE 2 mEmu)lc &
IFIAT 20 OBRERT. 7z, WRROFEBLUIVLE T —4 U Y —R LHI b@ETIR
ER

() BSREREERIC L » THRMAAR DT = A — 3 VU 2T A &BVERT 5. RS —FE O
ZRio TV DOHEEEICRT LC, m@bl7e GUI &, MERA V&7 7 = — A HIERK, BIFRE OBRfiE
HT, TOWROBERERMT LT = A= a U EERT 5.

() RO T = A~ 3 &7 ).
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VBIENDDT 1 —FAy 7 &b b0, FFBREEEET 2

Q) F A7 = A—>a>

SOFL - UftARlL, FEUEARZFEM L L TR 2 — o2k 2 L0 BfEICER L TV
LABETHY, BHEL W DHRE, T—4 VU Y —Z, BLUWIK% SOFL €Y 2 — /L F &
HOTWD. HEEE LTI, SOFL YR ARIL SOFL £ 2 —VDESTH 5.

PRAMET = A — 3 v L, SOFL HRAERRICE ENTVDHEY 2 — /MZBWTE
BINTWHL T rERX (HF) oL, —HO T OBICRET 5. BEVE LTL, B
KA TERSINT T B ADA U F T 2 —A, ANER, MAHER, o, %
B, BIOHIRINTWAIRA TN Z, HREE (0F 0, RO ERE) L
BB L TH B, BERTY o — R 7 285 L, BREAMEE2, SIS nomick
BT 5.

To=A—a B ELBEOER LI-EYO T AEELZIELS EETHZ L
WZNSEDEMIT 2R D T 012lE, BIBRHARZ AR T DIV T = A —2 3 U B R A ITAT
IWHER 2T T —F Z_E L. ZOHR T, MIEOESIE, T xo A oM, 4t
WA OM, BLIOELIENZ2 EO X5 ICEMICRET D L, BRE EBER DN OT
KRDEMPBFRETH 5.

ZHuCx L CE, ROFIEEZRE LT,

(a) FERAARIC K S X, PR ZERRT 5.

) R E ENAT Y 2— N E DO THORHT A, —ODFY 2 — LTk LTI,
ZOHIZEHEENTWD S r 2k E —DT D@81 5.

(c)=oDFat AMIFRICHKSX, ZOT v ADA ¥ 72—, AHDOfHE, SEREHK
Of, BEMRELZEHENEBIICERBRT LT = A~ a VU AT AEERT 5.

(d) 7 AEEOT = A —2a U E1T9.

(BT LBENODT7 4 — KN w 72 b b\, PR AEET 5.

Q) BAEBRT=F*—ay

SOFL JE A TAf I, AR IIMEEHY 22T = — /L L BEJEH 72 CDFD (Condition Data Flow
Diagram) /HAERK SHIZH D TH D, CDFD IFA X b EREN O FEE iR & FE o X7
—2 77— ThbY, VAT LADT —FT 7 Fx—%T —ZDRADOB RN OHEET 5.
CDFD (ZXf I B Y = —/WZIEE D CDFD O & (Bl 21X, YakvX, F—47a—,
T—HANT) % SOFL AR SFE CHMICERIND.

BT = A= a v L1F, CDFD D [ 2T AERES T U A ZEH L, ZhoOR
2ENEANCE > THNT 270 A2 ERB T2 THD. BIHE LTI, B
HH LRI TR LIV AT A0 T VA EHAELTH O, VAT Ak
REL TV AOBEMLIHRETHZETHD. ZOPT, TRMFERELE LT, CDFD 25
DX IV AT LRERES TV A &2 IS T 50y, HMH SN AT LES T
FORDHEENE EDO K D ICECERT D0, ANEHAEROMIZED L S ITAEKTE
HIEVHIRBEANEEN TS, ZO XD 2iEE 2 TR T 57-0121F, EWHIHO
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MRS LR L 72 % ARBFZETIE, CDFD 726 3 2T LKERES T U A 0 H B A 721 O RF
0% EICHD IAATE 2.

ZOSIZBALTIE, CDFD #27°Z 7 & LTH#\, CDFD @ [BHtE~7 utv A MH AT —
X7 a—%&fEE, CDFD O ka2 oW hTy—% 7u—%iEE, TOANIT—X
Ta—noH T T —~BET LT =X T — "R, VAT LOREY T Y A&
LTIERT . BARRZRAERFERE T LT XA0E, HFEREOEH CHELHENT .

4) BRAHENRE—VICESTRERAOBRLHRERT To—F

RN Z — o Lx, BEERER S FEO MR & Z DRk U725 %2 9 5
—EOHEOMEBAEERT 27200 T 7L — N Th D, —EIICIE, —oDfhkE
INB =, OO B EENTND
(a) 73K — 4
(b) 7% — v DFIA
(c) 738 — v DR B
(d)/\05~‘/ﬁ77% (solution)

PRE = BT ST o F — o NRTRERONE 2 KT 2480 CTHD. TO4HTE
Eék,:@n& YOI L o> TEARREREERT 200005, 2= 0
TR R4 — /@E%%Eﬁﬁﬁfﬁ%ﬁé.N&—y@%&giﬁ%ﬁém5%ﬁﬁ
EAERLT D720\, MBI a U AR—3 2 M@ 5. &I F — A, RS —
y@%ﬁ%ﬁ@ﬂ FoTE< bR TWAERmALLZ R, ZhbmEohc—
Fwo)et D& ERT 5.

arvta—x7ns T AOKH %%ﬁfb i, RS — X TEIfR), T
R, BLO MEREF LW =ZFREICOTA2ZENTES. [BfR] Lo 2 —Fl
M2, —o0HMobsd s8R WX, >, <, =) 2R+ 5mEE BT
HRXE—UEED D, MERRFE) &) 2 — I, NERERERRET HERE
KITMBERXETERT 22— 25D 5. EREH &\ o 1\ F— I, DT —
HREEIRAFE STV DA —EOHIETER T 5 5K A KRBT 25mBE X2 E T 53
&—V%@bé

AAFGE TR LIk R & — SRR 2B T2 7 7 e —F 0 ERH
] ,_®77m FEeXETLHY—NEBLTC, 22— BIRE) LARSECTIHET
5 Z LTk o T —F O RER %*%%;Ltif Z DORERE A KB 2 ARREL
KEBEWICERT 22 ThD. ZNEEBTLH720O0IE, TR Y —r2mike LT
A2 —FIRFLTEE, i%/—»@&ﬁ%Lbfn—#&ﬁﬁéﬁfﬁﬁbﬁﬁ
D, AEa—HT NI XLENEONNZ—VEwAL, 22— @ ratL, %
BN ERD, ZOLICa—FLar Ba—ZRdah LR, KEICERH
REERT 5. ZOR], =—W1X SOFL @ X 5 e B AR 555 2 BT 5 LB 72\
DT, —EORBEHEIZE > TE, LVEHHEICERMEEEERT LN TE D,

ZOHEMOHP T, ara—Fpba— @R A Y 5O, R —
VHE AR EATa e —HIRFET D ENRETHD. 22— EORFEIC L
TIHRRMAEZ W T 2 T a2k, A Xy MBI CTH 5720, IR EE %@l
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(FSM) # T, 2 TOERAE — e RET 2 X LA L T D, =2—FDAT)
IFARX hELTHRY, ZRUCE > THEHURREERZ1TH. —OOIRRBICEET D &,
ZORIEND DR DOIRIEZ BN T D72 DI B IR AN RO HIERE 22— ~HT. ZOX&
’:ﬁﬁb&@%,wﬁm_%t&%%Wﬁﬁé.

(5) SOFL=ExRE#mEr RN thRE BT DR Y —

ek D SOFL =B AMARGLR NI, AR L2 AMART = A —2a v, X
7 = A= ay, BT = A= a0, BIOMEEEAN Y — kS B RLERE
T 7 a—F A LfﬁtFwni&WﬁL%%ﬁ&%%ﬁ&ﬁjSWbﬁTkﬁg)

Z, ERMIEHT L0, Y7 MU= T XEY - ABRARAXRTHD. AFZETIE
RO = O@i%/~w%ahtSWL%Téiﬁﬁéﬁ /ww@7mb547%%%
TE7-.

(a) SOFL D IEFAALAE, PERLER, BLOERMEEROERE XET 5 UL =F 1 &

(SOFL-SpecTool)

(b)SOFL DIEFERMEERT = A —T a VBT = A —va v 2 /T Y —
(SOFL-AnimationTool)
() FERATAE ¥ — 233 SOFL ' ' A OERAEEEER T 5T Ve —F 4 KT 5

v — /L (SOFL-Pat ternFS)

SOFL-SpecTool 1%, K< EEFFSIHTz GUI Z#2HEL, & L AR DVERL & 23 S 8%
T 5. AR AERR T D08, AR Z2 KRBT 52U 72 BEIICEREE L, v 27 LHHRE,
F—=H Y V=R, BIXOHIKIE WD ZEODZ A MLE2BEIRNCHERT 5. FEO DN
ZiHHL T HI2H, —HOHHBEOFNIEYRE ST 5. To0FE X, BENE
THEV, Fi-72HRe 4tk 35 & X2 0F S EBENICEMA L T<ND. HIiL, 7—4
VY —RHE EHOEINICER SN —20HE (F—XHA EITHNEE) 121%, £0HE
HERRDRH DHEHE 22— A BRI LTS,

PR ZAERRL T DB, SOFL £ a2 —/VIZEENH 2 TOED Bl I1E, ERDOES,
MOES, MIERDES, RNEFMHOER, 2tttk BEROER) % BEICHE
i+ 2. BREIEUT, FE0ONFIT2—FIMERT S, SOFL FiEIZ L D &, Rt
ERIZKE L TIE, CDFD OfERZBRIRTE 5. 37205, HETHILE CDFD Z/FRk L, %3
TARUFAUL CDFD ZE L7e\. EHL 57 —ATHHEY — /MG TE 5.

TERALRR 2 MERRT 288, £7° CDFD OEHihE 5. CDFD ORI 2 R 48T %
729IZ1%, CDFD ®a v ARm—3x v O Blz2iE, 7rnt R, T—¥ 70—, T—HX AT,
PEEREIERE) 2RTTA a U ZEEICHEU RGBT TRRT D, —207 A4 2 23R
ToHE, ZOT A NET CDFD DR —F 2 b EMHEIZH 2 &N TE 5. finhiz
CDFD ® = o AR—x v M &EIE, B, RFT DA R bR L T\ 5. HiZ, CDFD
DOREXDIELE, BROEKRHZREENEZ BEINICHRTT 22 LN TE S.

HE7>HU 7= CDFD 1%t L, FN &% T % SOFL £ 22—/ D7 v ~ T A v % BEIIC AR
TAH. DOFD, ZOFT 2—LOXESDH A ML (21X, const, type, var, inv, behav,
process 72 &) # HENWIIZAER T 5. 2— P REEHDONFEATTHZERMLETHD.

22



F7o, Y — /ML CDFD &Y 2 — )L OEEMZ BEIICHERF T2 Z L AT 2. 6121,
CDFD (Zffi» T\ 2T et AL, XInT DEY 2 —/VITEFR L.
SOFL-AnimationTool 1% Microsoft ® Add—in Express ¥ 7 b7 = 7 ZHWWTkEF Sh iz
Hihe T T L= OHHERET DY =L ThD. Tu s I IS EEEEHNTIO
T A= arZEY—NOTa NEATERE L., ZOXEY—MIZEo T, 22—
2% SOFL FEEAAARB T FEAMARICER SN E 21T EO T = A —v a V&R
GINERT D MM TE D, 0D, Y —/MIIKEOT — S EEERTT—47
A arBIOEBEOBIEOIR S EWEZTINICERRTAMEET 7L — R TPOHESNT
W5, FERRfAR & PR AR O BRI, NTHEICER L THLIRTIT W d, Zo
EORT =A== a VU AT AOBEIXAHITIT) 2N TE R, LEITSUT, B
HEVWY) T = A= a VAT LERBT HA0L, ZDORFZ O — a2 21T,
NENELS 72D, =7 4y FLRTL, BEWEZEITS2Z EHAETHD.
SOFL-PatternFS |%, —¥ L %I5ET A=l UL 24k L b, 2o LT, =
VB o — HZIRGFE SN TV B IERAEY — VRO B RREER XK L > T, =—HFIC
WERANZ L TH LI TOICHEURIEREZ T2 N TE L. 22— L AREHE Wz
X, JE5E, AARGE) THREE LN D, M7 e 20BN ABIMICER SN D.
BARB 2 EIR OFINL, WFZERCRONEDETH L @ T 5.

2.1.2 BET B NETOHEIZDONT

AEITIE, ALFEWTELARNC M L COBEMEIC S W TETHIL, £ LTAE
RERFTE & DEIMR & RIS 5.

(1) AERFARLACERBINATO=FXRARICEET 5HARICONT

ARZEFEIRIE D BT &+ 2 SOFL I UtARGLR S RN R L7c X 0 REXFEE Y 7 b
U = 7 BRI AT DIFZEIE, 90 FERDBIERICR > CTE 2. BlZE, Bryant HFEH
1%, Oxford K% CTRIME S NI BAMARFIRSEE Z & Yourdon 7 — % 7 v —K & #i A L CH
AL A TAREE R T 1E 2 222 L [28], Fraser AF9E 7 L — 7135 —% 71— & VDM(Vienna
Develoment Method) Z#i& LT VDM LU 5300 0T WIEAUEERER 1B 2R L7-[29],
F72, A A MZ U T O Queensland KFETHEAMARFIRSFEZ 1047 ¥ = 7 MEMEEH O
MAZBEAT L EICL TR INZA T V27 P ZBLOVMIZA T V=7 MM~
025 SRR E AL TIRE SN VML, 7Y =7 MEm#E Ot EL
VERR T 2 Z M TE BH[24,30]. BEEZN7- 0CL (Object Constraint Language) JERATAR
SR E3EIE, UML (Unified Modeling Language) X CHRTEMZHMIZETR L TRV
FHEAICERT D05 [25]. OCL 2 X4 5 Y — /L H B S - [26]. £7-,
Butler fff4t 7 /L — 71X, UML & B-Method ¥t &7 57 7' —F Z42R L7z [27]. ZDRE
OHFT, ML ZHNT AT LOMEEZRILL, TOHFIZEFENLTWDLarR—x ~ (f
ZUE, T—XHEH, #EE/R L) % B-Method THRIZEFRT 5. EANTIE, JbkRiimbik
FRERF: (JAIST) O KEEHFZE 7 v—71%, 90 R0 LREFAL O TFiE 0B) LA~
Y7 MEREREE A LT CafeOB] #4242 L [31], ZEAICBES 25T A2 B8 LT
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x7-[32]. JUNKFZOFRARE ZMBIFSE 7 L —7 1%, VDM ZEE~EA L TR~ 7ei H 7k
et L, aRRRL R B O 2 B & 232 L7z [33]

TER SN 7o AR 1Y, BREDOEREZELS XKML TWANE D DNEHERT H T2l
BT =A—varo7a NIA TR ET T —FRRE SNz, Bumbulis BF%E 7L
=%, V7R =T arR—x MIESK =P U F T == ZADREICBIT DHIFN
FiEETn NEA T EREG LI FEERRE LZ[16]. RN T A7 1 713, Bt
FREAERLL, TNET =A—va v 352 LI08oT, VAT LDORDBNEBET D
ENRTEDL, ENOHRERMWEZANIHRIET 2 2L b AETH S, HL, BAER
BT =A== a LT DI, (RN LEITTE D 2 — F~HBIICEIRT 5 2 L8
FEThD., ZOFRMEWMTZTTOIZE, BRARORBLG XU L THIK LT ide s
72N, Morrey AF9E 7 /v—7" & Kazmierczak WFZE 7 v —7"%, [A U & 9 7R 2 F> Z
HARGER SR TR SN T = A —v a o7 e —F 2L L1217, 18]. F
7=, Virzi WfZ8 7 /L — 7L Sefelin Wi%E 7 L — 1%, low-fidelity a2 & A 0 7N
ROFRAEL VAT LAORERFDOT AT 4 7 HmT 2D 2 2488 & L TIREINT
[19, 20]. Low—fidelity v & A L 7%, #HA_XA—AEWTa L Ba—XX—X L9
THEEND D BRI, TSI P ERRTHEITTE D a— REEIMENRL,
BfFDY —n (f&, N, Y7 by =T772E) ZHWTERERICBEEDERS U AT
LDRFDOERN T AT 4 7 HWUNIRRTHENTED.

EBE DRI 2 M ERZAER L TH D 5 720IZ, Stepney AFFES /L— 71 3B AL
BRNZ — 2 WO EIRR L2 (21, S BIT, Z A MERRT DL U2 i id7e &
RV A RS D720, NEBEOMRAY -2 ER L. T, RERF—

(presentation pattern), Mg/ X% —> (domain pattern), M X% —2 (idiom
pattern), 7 —F7 7 F ¥ —/ X% — > (architecture pattern), &/ X% —> (structure
pattern), BILOIEE/ X% —> (development pattern) T&H 5. Ding WiZE 7 L —713,
TR 2 BRI 5 72012, PEERGEREAM LN % — > (property-preserving
refinement patterns) 7 7 2 —F Z#ZEL L7-[22]. Konrad WIFET L—7 1%, W< DOMD
PEERDOMIPATI L AT DA LT BT, U T VE A MMEAZ =0T T o —F 2175
L7c[23]. b " F—r 2T 588, AR BT B E L, k7 —r % k<
HfR L7z B¢, @Ry —r 23R L OLHT 5.

(2) ARBEENAZEHARLANCERE L TV EAARICEET 2HRICOLNT
AREFEWFFELIRNIS, 1996 05 2002 4 £ TIZHE > TREAF OB ATFiLE VM, 7 —4 71
—X, BLOAT V=7 MEMTFEEZRA L CHIZERI%E L 72 SOFL = B P kR stk B gl
K E %, REFEVRICEET HRO = SO A2 F L T\ 5.

(a) SOFL JEAALARERL D 34> — L.

(b) B LAR R Z — o DEFR & A FUCE T 25T A,

(c) SOFL =B Ak itk 7 n v 227 a b % A4 v 0 TEROHA.

SOFL JE AR ERR D F 48 — /W IC B LT, SOFL RS4RIl oA D CDFD O HH & %f
JEEY 2= VOIERRE VWS T VT 4 BT 4 X T H T LICEFR L THEL TV e, 2D
FER, CDFD 2B T Al He =T v MEREZRMIEL, ST HEY2a—LDT 7 F T A
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CEHBICERTHZENTE S, HL, ZOGWI =F 4 XX, HEVLEL TR
L, %< OLERERENSRIE ST, il 20X, SOFL IER AR & IRk O 1Bk
X ET HAMAT IR ST,

AR AT = DEFEDIAIZ O W TOMNIER AL, AR SZ— LIy, —DD
IRE = DREE I, RXF =2 DN F D, 23— DRBUIMD, E AT — 2 D3
FNR EEIZOWTEEFO RS R Z A L2, 7 L — 7 N Tk L7120, /SO
ML TENLDEDOAREZMN L. BIEL T, AT 2OBEDOHKRRIZET 57 A
T AT ISR 335700, TERMAARGL IR E I 2 2 22— D EHEFH T, i I AR
EAERR T DIENTEDINCHETLZETHD. ZOWFFRICE T, AWFGEOMFZEE 1L, FBE
RS — N OWTHAES, BRY, RO 72812 oW THHIREALNZL T . |
L, ZOMFRIZIEFITRAT, ERIZEOLNTWAD. 1o T, KEFENZEOHT T, ZOWFIEE K
FHZEEEZT-.

SOFL fEARICHE S K L a X a = —3 a 2T 572012, SOFL = BepEE U Lkk
L7t Riz, ur I Ik N AU TR EE AT S ATREMEIC BT S
MoeaEii Lz, 7a hFA T8, D7 s 70758 BIxE, o, Java 72
E) T, BORMAARZERME L7 BT, BEPERTHV AT AOBRET VEERT 5 2
ETHD. ZOLIBRETLDOLNVE, WAWARRERER S S, HDH T hZATET
L, BERBIEORIE T ZHE LT, TORD>BENILARIEML2WVN, o7 e W&
ATET VL, —EDANEZITERST, HOBREOROIBENEZ T I ENTES. HL,
ZOWRICE S TH LIRS T-D1X, Fu N2 A TIN5 L, BF-7a
FNEATOa—ROGENRRL 2N, EDI AT AT 07T hA~ELEED 2 LN
TERNWZETHD., ZHTHBE, BETIKBALTWSAT Yy A VY7 Fu =T
T Ta—FTIEbE VDRIV, KO EBEEOEREMBTE KT = A —
a VEHWOF NN ERH LN T

Q) FAREHARLANCKEL TO=HREFZRMRLDOERICONT

AR U7 AR 32k L 72 P78, AREFEMFZEDEEIEC 22> TV D . KIFTETEI S DAY
RaeliE 2, HICHREL TIY AR BIN s Uiz, BARRBERIE, ITo@Y Th
%.

O AHFZELARNZ FEhiE U 7= SOFL FEEARIERC D Y — A2 OW T O A B £ 2, AZE
RERFSEITR O FT - e R A S LT

(a) ARWFFECTBA%E L 7= SOFL-SpecTool I, FRMARDIER T Tix72 <, IEBAALAR & -
AR OIERL S 3BT 5.

(b) FEEARMAREAER T DB, VAT AOHEE, 7—X U YV —R, BIOHIFKEE ORI
Y EE S A BB OIT D LN TE D,

(o) AL, U ERR, B X OB OB 22T Y = — Ui % GUI TERT D
ZENTED.

(d) TEAR I DL D CDFD % X 0 ZhRAYIZHET 572 0121%, CDFD OB TD 2 R —x
DT A 2% GUI TERRLTWAD.
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(e) f#r e 72 CDFD ZH1F 57212, CDFD O B HICIERKT 5 Z LR TE 5 L, CDFD Of
XHLHBMICT = 7 TDHIENTED.

(E)CDFD IZ X > THIGT DE Y 2 —NADT U N T4 & HEWIIZAERM L, CDFD &EYa—
NDAR—F 2 N O—EMEE HERIZRGETE 5.
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DOWEEDT = A — a U EEMT 572012, TOERRIZED LA v 27 = — X IBEHHEWN,
BLONHBENLETH D, ZOX I RBEFREEZEX - ETHFEAMENL T = A — 3
VI LVAT AOREE RN T S, FBEINHEEE LTIE, PowerPoint TOT = A —
I UNIMEIR T R—R N, A UE T2 —ANNE = BRLOGE Y — O L
AR ADERIZH D.

(2) HHOEERE

Eclipse & Microsoft ™. NET BeiE 2 &% (2 L, PowerPoint T7 = A —3 g VM E /o
YIR—=FR b, A BT 2 AN = ERGHL, 2 TOKREICHD D ATRERFH RN A
—r BIZIE, TBEREFED, MERMFE), BLO MEREH )xERLEHTD. ok
T, TNHDIVE—F b, AV H T 2—ANRE = BRORE Y — 2 2NN
T, BREINDHEEDT = A —2 a VINTE DA ST 5.

Q) HHORFShIHMR
BRELEHFERMMHEOT = A —v a7 e —F ORI IR L LTE, BEEH
BEMOAI 2= —varz@bl, BENPODT 4 — Ny 7 2K G L, HFF
AERDOUEICKET DL THD.

31.2 IRTOEXREHE

(1) HEIo+EX
ZDORFZEIZONWTIE, IROZOD AT v FEH-7-.

O #H1 AT 7 LR OEE I X3 2 B.LE DR E H1E 2 W4T

@ % 2 AT v 7 BOWELEEZBFOBEICOWTT = A—Y g VY AT MEEOVERK ST
155 WHE

@ FHIAT T B, T = A= a VAT AOREEN D PowerPoint 7= A —3 3
> DR TITIE A PR
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(2) BEFRHGHRBROARE

AWFIEORELE LTI, =2 ThHDH. —DHIE, SOFL ARSI R I Nz AT A
BEREDBILE %, FEARRIICELR S NV HERE DRI & D b v 7 LU RE A IR DI
HELEZR > TWOIKEEE LT3 2 HiEa ML L=, —DHI%, SOFL IEAftEkicE
WTERINZBEN R BBELEZRF> TV HEIEL T OKREZ BT 5= DIC B o —
PA BT 2= R ENEEREOBMRERT THEEEXN] LWV T=A—va Vv AT A
W& DIERR Tk Z St Uiz, Z281%, =0 THEEMEX ] &3 ERUEED
PowerPoint 7= A —3 a2 VOMERRTIEB L O Y — VAR L1z, Z OfERIE, FEAM
B PIORET DB D IZHEATE T, YPoREAESEM L. AL, YP0HRF
SN DNRITKTT DRI DN TIE, BRICFHETCE Ty, 2ok, —o57T
b5, —olF, KEBZRNZHTHD. bH—DiF, BRINESHRY —iX, £757 2
NAATTHY, T2A—2a VAT AOERICE S THRERT A a7 7 L— |
REDBEZENARTHTHS.

WIZ, SOFL FEEAALEE NS T = A — 3 U &2 FEid 5 £ TOEARHAM S %2 LB FEIc
T 5.

O FFWALARITES S THEREMIEX ] DARk

HWALEET = A —2 3 F, HRICER SN EORBE L Kb EW AT LMEEL,
SN RT L EICEBLT A Z EEHET. —OOBEEZBINICEKBLT 572012, X 3-1-1
R L2 K912, @87 GUI (Main UI, level 1), H¢EEHE{K (FunctionName, level 2),
B L OWNEHEAE (Internal process, level 3) EWVW9H = oD arR—3x MBIBEINS
ENMETHD.

Level 1

i - : o Name ™
| c<Bystem Uger: Main Ul Function Name ¢~
~=Function User--
1 Frofile
H <= Presentation Mode -~
== Lavout Framing ==DI Comprnet=
'
-7
___________________ e
Function Name _r'.h Level
Funetion User
Prosentation Mode
==L Component=-=

H3-1-1 A ERO—E

GUI 1%, £ 7T =A—2 a5V AT ALROMEFEHRELERETS. ik, VAT
L7 (System type), > AT A —H (Systemuser), = —H D711 7 ¢ —/L (User profile),
BXOL AT U MESE (Layout framing) Z&ir. AT ATL, AT AOFEHEZ 7.
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BzI1E, 74 FuXICESL 257 A (Windows—based system), 7= 7SI AT
A (Web-based system), F72iXET— XA HS< AT A (Mobile—based system) 72
CEBNTE D, VAT Aa—WL, 778 AERIRL—F, 772 AHIBERH 52
—, FREMFEZRINTE S, 2—FoO7a 70—k, KRUVAT L%EMHE 9 NEOFHK
FEFRT L. BIAE, 2 —FELT 20U EOLMETHD LDy, LA T U MEEE, GUI
T 2V R—R NERT LD, 7L —208, REUOME, A=a—0ONExRE.

W, 7= A= a UEREEFERT D0 AN, ), Avt—Y07 4 27
LA ) T EERMICRELT L. Z0kd, W O»ORMEREFREH *EICELRT S
ENMETHD. ENHLOHAZ, KROWY THD.

(a) BEhE4 (Functionname). ZHUE, 7 =X — a VT HHEEEOLFIZ R T. ZOHEEL,
T A= a el a— I EARKEDT = A= a v aFERLTNDZ L 2R
b 5.

(b) gD = —Y (Functionuser). ZHiL, T=A— 3 T H5EO—Y OfEL =~
T FlxIE, 77 RRICERIREO—Y, T2 AHIBRH D —Y, EIEm T

(c) FHLE— K (Presentationmode). ZAUX, T=A—Ta VDAX A NVERT. Bl I,
BWREDIRDBNERTOHLT = A=V a v, XFEHNT = A—va v, HDHW IO —
PRERT DAL ANTT =A== .

DA v ZT7z2—RAarR—x2 T~ (Ul components). Z AU, GUI Iz AMEAR R
— 3 NeaRd. FIZIE, HRORBEHARZ Y, AvE—VOT 4 AT VAU 4R
T UT, EHROEFHA =2 —IHHAR L.

FERE BRI, BARED B L1 Z DR OIRLI BN EZ R T ETORIY—VDOREATH L.
—ODNZ =, TORREEB T LEEDO AT, UL REEERK, BIOHINLHE
ESNTEET—FZHETHD. ZOT7 —FHAIZEL > TEDOEIEDIR S EEWVOBEIHY 73R
BAERRT 5. £, AHERRIL, MoOBENRGELEZR > TWDH HEEZ L rTREME
bdD.

WIEREREIX, ZOMEDOIRDI BN AR T H7-OICLEREE (B2, LEREOF
B, T—XHEBEORK, HEWMOFEH, T —XHEOBM - JIRRE) THDH. T HEME
%, ERICER E BNV, BE P RDEL L TNDEDERMEREDIED # 4 B
THLEDIHEREDTHS.

FERHARIZ BV TR SN2 T R TOEEN K BB LEZFF > TWAHREIZ LT, =
DEIB=oDarR—xr MNHAORBARERIT LHOEET, HFWAMAARITE D E AL
SNOHEMHEHN TH 5.

® FEREEDOT = A —3 5 AT LD ENE

B U 7 BEREREE R ko THERAED T = A —v 5 VEET 5. Z07d, 174
BEEICRE D2 2D =20 a v R—3xr NOFEMERD, FEEOANT], W, ELEN, ¥
B Ay =V EEREDOLIITEHIIRIAT 20 EWLNICT LI ENRETHD.

L R—R U NOFEMERD DI, UTE8EICT 2 LRLETHD.

(a) IR AT BV TRER S - REDO N A

(b) BHFE# 23 B R RE L2 b3 2 BRAR 35 X OVBAFEH D% BR

37



(c) DS DF A

@ AT = A — 3 o OHEH

RETCEAENR T~V —T 2 257 A ITAS (Inspiring Travel Agent System)
ZHEAE LTHEY, BN ULEIERRLRRT =X — 3 VU AT AOERICE T D E /25l
AT 5.

ITAS IZEARMIC ZSOORBE DY — X 27T 5. —DIiFA v FAMEHF TR —E
A, B ) OIERTAOFHY—ERATH LS. IHIL, b —E R CHEST LI —E
2B 5. fIE, REEE, ENGEORITRE. ZOVATLAEFAT LT RXTO
=PI TORET L ENRMETHD.

CTDVATLADETVRANEE DB L2 BT, VAT AR 5 EROIEE AU
BREAER LT, ZAUS X o THERBME X 2 /ERL L7z, X 3-1-2 \ZHERR L 7 3R TE AU TAR & 1%
R EX M OBERE R L TV 5.

SOFL Informal Specification Informal Specification Animation
— Implementation Architecture (1S A-ia)
FiystomName: Inspiring Travel Agent System f"']*\; """"" X _in;_ T _‘i';a_\:ei ;i_g;;t_ﬁ_l -ty
- System Name: Inspiring stem
0_Function ofthe system Ene 4 ]
Jow uzer resietrs - ate DI . |J—T—_ i
1 (0 Ne \z u u_ug]. tration and update profile i Webbass Main UI- Flight tickets and hotel \, :
10 Using valid email address as unique user | <=8lI=> room availability checking  fo |1
=l name i <= FJ==Both 1
] 5 FERUP== — - ]
E | - <= PM=>- Animation and Hyperlink | |
g‘ £ 0 Flight ticket= and hotel room availlability checking | g(iivd:r"é]l — - = !
2 . [ "_1___ h ==UIC==Filter, Displal | pheritance relationship:
ER I 21 Flight search only @ @ :ﬁru']—.;b“: 3 ﬂ indicate the main user
2 p IR rod date or ST @ Buttons position . interface (root node) has
5 Hequired data input for light such as oo . same user interface as
E +  Urigin city and destination city, citys (@ Menu position” top o~ the normal function
2 airport, i Flight tickets and hotel room. (child node)
® * one way or round trip, | availability checki I ]
. i ~FU-~Both '
L ) ==PM==Animation and Hyperli Child relationship: Flight
<<UIC~=Filter, Display tickets search only is
0. Data resources sub-function for Flight
A ; tickets and hotel room
1 Uzer profile detail availability checking
function
i

1 Only for registered user every Yenl 000 spent, user Level 2
will be rewarded with 100 points. This point= can be

redeem with tickets price or room rate

i
i
i
2 Fhght mformation !
|
0 Constrain \
|
h
I
I

®3-1-2 JEMH L4k & AR ERIFE O XIS &

BB EIC R SN v A7 A OBEIEFRIER & oMo BEEGHRER X, X
3-1-3 /R L7y, ROFANCR < BRESNIZERICH L TEXRBBLHA L T .
Q) FENAKRY AT AO—F 27250, ZO2—FDT 17 ¢ — V).

D)FENT = A= a T b EREEOL—FIT/ D).
WL DNDLA T Y MEERKETH L. BIXEARLDTH D).
(d) E AT NEHRAEN LB T I D7,
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Illfulm,ul SDEU ﬁulmn A.mlnulluu

w I:wm'rraml A:m System

HEE /=S !
Wab base Main UL Fligh bty By, |
= ing '
AN —b
,;.ELP < P~ Animation and Hyperlink 1
i - — = :
@Gender: c UIC-~Filter: Tnsglay d-i

oL
5 Muwbor: 3 /!
Buttons position’ center .

.g e position : top Lovel 1

Fuanction Flight tickets and hote room vkt ality T
checking 1

—<FU==Both
<M== Anmiation amd Hyperkink
~<UT1C ~~Filter, Display

H Flight tackets search enly s k From Informal
f 4o eciioation
== FLT==Bath T '
H CFMe» Animasies 4nd Hyparlisk
H C':UL -Piltm, Display Level 2
h 2z
Level 3

X3-1-3 L RFLEELEEEDREEFRIER

AR S T MERERE D & SRR OB IS IS <, 3B Y — v A IO TR Dbk D 7 =
A= a VVAT AEER LTZ. X 3-1-4 ICBEREREIE & i L 72T = A — 3 3 Vil &
OB ERLTWVD.

Infm mal “-»rv-nﬁrnlmn Ammannn
n A (IS h-ia) [ @ et VRS T E I TR W s
Syat _m“—hl_a_m_g_:_‘_“'_“ Travel Apent Sycbama—® € & Wpifwwitas com! a
e ) |
Rt MninUl l-‘hlhturhm-nd)mel n,: rmli.as e Weluoms =it 2 bt T S i ] Yo iy | owe A £ Eimmemely et iminties | Emilin

- F'L‘ - -[‘oll-

= =PM- - Animation and Hyperlink _|

Al | —-UIo- NtnDupl:o /

: !'m
[ —

=L - Poth

burming:  Time: x Our Dasy Deal 12 hours only

! ~ A Animationan: 1 Hypertink
: -Filtor, Display we 50%
' —
| | Flight ticketa searchonly | St o
| anessis 50%
ivectink ivom 5169
LTI =
o I;’, Geout FREE o g beaitnom
stz Reea e el Loot bhwwin Dosin s | Dook Eney B Sares | ok Don s

_Levels

Dot g ey s et e

B3-1-4 HEEEEREERLETZA—Y 3 VEmEE DRERF

@ FBRHEET = A= ar0oXEY—1 (Fu hx2A7)

AT = A= 3 VERREIATI ZENTEX S22, Microsoft @ PowerPoint
V7 N7 T = A—varHoaryiR—x 0 beBNTAZ LICKoTHRBELE. 2
DX —mg, FRAMERT = A = a VPR T = A =2 a UV EHRICR T 5
BEEZ ML L T D, AREICIE, FEBSERT = A —2 2  OIEMARICET LT
L. L, XY LoeREEL T = A—va v HOar R—3x 0 T A arBI O
FUoTL— gD 5. PR T = A —3 g OB OIAEKEEIL, % TR
T A= a OV TR T AEIZEELSHENT 5.
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Q) XBY—ILDOEWEE

Microsoft @ PowerPoint ¥ 7 b U = TIZIBIM L2 T = A —v g VO TR a v R—
v ME, K315 1R LIEE DI, ROMSTHD.
(1) SOFL FEERAMAAET = A —2 3 > (SOFL Informal Specification Animation)
(2) SOFL R ftA T = A —2 3 > (SOFL Semi-Formal Specification Animation)
(3)SOFL 1Ak U 7 (SOFL Specification)
(4) FEE AT A O #% BE #5 1 (Informal Specification Animation Implementation
Architecture)
IbaryR—xr ML, UL IZBWTIU AR T (Ribbon tab) T, TDOXT
7 Vw35 E, ST HMREE R

y‘hmm.—_ua—.&- -

e EpaiE o = Tty i
e = et OATLSY o e PO
- &3 ssamEnl;, GANAT . . P

e [ 1 foe

Click to add title

Click to add subtitle

X3-1-5 Microsoft®PowerPointiZiBIL=aviR—% 2 k

SOFL FEEAAAR T = A — a > D VR 2712, K 3-1-6 [ZR-T#Y, 2R —F b
TA AL EET T L— MR EENRTWS.

SOFL Informal Specification Animation ribbon tab

SOFL Semé dormal Spechication Animatien | SOFL Infermal Spectication Ammation | .
Button Esnasior = M Caca - 1 Money ~

T Racio Buttsa * £ Buttons * Curiar =

S CheckBace 4. Tooloar * i SkroHBus+ | Input Benaar - & Keyin e Expendabie Funibian + Sesiching 2 Y
[oEme (£ WindowContrel - B beare Wt O e[| % Ao Cdendtl Reeh Pt i S | e o s
L@ b conpeatnti  (2) singie snmaton tespitts (3) Compoitnimtion tespiates () Gomain bared Animstion fempiites | Systen Sin Tusk Fanes

® ®

X3-1-6 Microsoft PowerPointiZ:BMLf-aviR—RV b7V EFUoTL—F

IhbarviR—xr "TAaryEr o r— ML, WZL—7125% LT, GUI TOFE
RERE R, F3-1-1LICEB LTS,
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#<3-1-1

FRXEHET = A —

avRAOaVER—32 FDERHA

T—7 aAR—F N (R RHR, BRI KO
~)
O a2—HA 5 R
7z —)L DI « Basic user interface components that always

RKarR—x
N

@ H—DiEET
=A—Ta v
Fr7L—k

©® #HAWET =
A—Ta T
7 L— kK

« Radio Button

* Check box

« Filter

 Buttons

* Toolbar

« Window Control
« Cursors

« Scroll Bars

* Misc

* Button Behavior
* Input Behavior
* Mouse Over Message

* Card

e Key In

« Sliding Calendar

» Money

» Expendable Function
« Receipt Printing

« User Registration

* Searching

« Change Password

found in any kind of system user interface.

« The components are provided in vector image
that can be resized according to user requirement

» The components are static without any
animation

el

« It is used to represent actual user interface
components that exists in normal system user
interface.

i

» The example for Radio Button usage is
illustrated in 3-1-7..

i

« One or more components with animated feature
thATMimicking simple single system user
interface component behaviour.

« This animation template only involves animated
components in a single slide

&E

« Instance simple animated component that can be
applied in any suitable area in the informal
specification animation project.

i

» The example illustrates in [X] 3-1-8..

i

* More complex animation template that
constructed from more than one graphic
component and mimicking more complex user
interface behaviour.

« Reusable and customizable for both graphic
components and the animation features
according to user requirement.

el

« Focus on popular function that normally seen in
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a system

* By using the template able to reduce informal
specification animation construction time.

« Source of breaking the ice for beginners in
constructing complex animation behaviour.

F

« Omitted for the sake of similarity to the example
given in [%] 3-1-8.

@ RFAA R < Banking R
BET = X —3 e E-Ticketing « Collection of complex animation templates that
g 7 7L e Electronic Card grouped according to specific domain.
=k 1l

« Ready made animation template that by using
them able to reduce informal specification
animation construction time.

« Source of breaking the ice for beginners in
constructing complex animation behaviour.

i
» The example illustrates in [X] 3-1-9.
® AT Ll * Web-based R
* Mobile « Selection of special slide master that reflect

system environments.
* Once applied the selected system skin, it will
reflect the entire slide in the pptx file.
el
« Create instance system environment according
to the system theme
2l
« The example illustrates in [X] 3-1-10.
© & A7 3—=x «SOFL Specification R
e Functional ~ Structure < Alternative button to open the task panes
Diagram #&H
« Alternative way to launch SOFL specification
that includes informal and semi-formal
specification, and functional structure diagram

task panes.
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@) BEDaVR—RVEETUTIL—F

FHERRAAET = A= a rDdil, FEOaVyR—F T U7 L— bR IEY —
A SN, K3-1-TIZa—P A o 2Tz —Ra L R—F32 NOMFHFEFH N R I T
W5, X3-1-8ICHRET = A —2 a v T oL — FOFEHEFNRENTWNS., T =A—
Ta v EMRIAT OO, FAALURIOa s R—3 N EEET 7 L— FOfHN
B THAH. M3 19T RAAL VBERET = A —v a v T 7 L— bOFEREGNEG E
nNTnsg. K3-1-10 12V AT LT o7 L— FOFEAFEFI/RENTWND.

Mems  Iuet  Deign  Anmabion  SudeShow  Brdew  View  Adddee SOFL | soR

..D. . i E u' § : m ? &t w- E
. . l - & S E il =t
|® s tasttar D metan gt Detwea -y Espendstis Tundion - Zearnking 4 5

0 Umistected o e 1Hge

Radio button for searching =
option created from Radio
Button = Selected button

BOOkM
©ight O Hatel Ofight s Hotel
Fight 1

- bl [ A
Radio button for searching
option created from Radio
Button = Unselected button ¢
StAmn

Lars Vegaa Paace Stason & Mone ssmuets 50%

Crune Now o Later - fof Less! swimom $169
E‘F:,k:?gtﬁm i Dveamivions Expenence book now
Sidedof 2 | ThimeOfficr  Engiivh Matimial - —

K3-1-7 A—HA 4 7x—RaAVR—R2 FOEREH

Home devert Dwign. Anmatian Shde Dhaw Brvew Whew hdddnt Armatian 1
T T L LT (R e
T b i s saninina  cwaenont. - Sliding Calendar created from

G = T customizable Sliding Calendar
4 3 ik Template

12 hours only

savipts S0%

Cur Best Deats o0 a Mg search now
] sanuots 30%

BRRAREAN THRMRAED

L L s saevams $169
s Expenence book now

HEW o iPad & Tabiet brwerr Taiiite Dests « | Dook Eanyh Save s | HotDas s
(i our FREE Aoty 0.

DOWNLORD KW
il | s Sl CoreStiany | Peivary | Ste M| Mot | St as)

TR
G e

X3-1-8 #EEF A —TavTrTL— FOFAEH
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E-Ticketing = User Registrationtwo ~—

2% clides will be inserted into the active

_ presentation ppt file.

S p—— iTas account benefit

v
Wiy lastes bkt

s riwet. s and e v

e s

ity oens ton bast offers e
e vour favoritn desinacions

e e o e ol

e ik 24 bt h s it e ke e g e i

T — Ahurchase confdeny uing o
= [ ———————

o
s Teris e s § oy | e Mt L ekt 138

B0l et e i

B3-1-9 KA VBIET = A—2 30T T L— FOEREH

Web-based > Google Chrome
Selected system skin will be applied
to all slides in the active
presentation file.

Urguutinned Rate ot
MEWY S O Bt a0 3 Ui
Las Wegan Puisce Stsa & My

Crtne i 04 Lises < on Least

UEL NS for Pad & Tablet Users

e
e b e B e T

Al | Vi ] o | Priaars | Whe Map” Shend il | st 11A0]

E3-1-10 Y RTFLEFUTL— rOEREHA

3.1.3 RAk~AMIT-RELHER

(1) FELHER

B S, RN T = A= 3 VU AT ADERE TOT a2, FiE BX
VIRY — D7 a NF A TRTETWT, ERIT 27DITIEIRO DO 8D K-> T
Wo. —ol%, EBRUEERONED S HEREREX ] & RFEAIDDRE I8 3 5 Fik
ZEBHL TRV, b9 —oi, BEH I EEEER] 12X PO X HICHRRMICT
A=Y g UV AT LDERET D0 LT LTV,

MR & LT, AR ONE L, BEREZFFOARSETENZ LD THLH720,
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AU Lo THRREREE X O R 7 B L2 BB ICERT D 2 ENARARRICIWVWZ & T
H5H. WU LD 2MEET, BEEBERICLD T = A—2 3 VU AT LD EE )T
HEIZHLH 5.

(2) FEDIGAAE

FERDIGHIFEIZE L TIE, WAWAZRAREMENRH S, — 2D A[EEMEIE, SOFL FEZ A
RERWTY 7 b =T VAT ARBT 256, AMMRETRELLT=A—Y a7 7n
—FIW-TC, BRI LN LT = A= a %2179 Z LIk -» T, BRE LHEM
DaAIa=f—varE@bT2 N TE, FERMRICHT L7 40— Ry 7 2R
MO TE, BEPOELWIFEAMRRZERT 52 LR TE 5. b 9 —2DHEMIT,
AL SOFL AR 2 EE, ZRICE - TT = A~ 3 VU AT A EAERR, BARE I
FHHOBMKRYREREZFHT D, ZOFEL, FFICARTHEZENT, MBI CREHE
FEAITOERAET MIRKE TH 5.

3.2 IREIE?2 KBNS T A—Sa Vo RTLDT7—XTIFyr—DER
B iEDHESL )

3.2.1 HPDEE

(1) BETHRHF

SOFL &Y 2 —/MIERINICT —Z s, AEH, BIOTrEAfkicEkS3E, 7'm
T ADRDEENE T = A= a T HVAT AOEGEEZENT 2 HIEZET 5. HES
NHMEL LT, RN T = A= a VU AT ADT —% T 7 F v —DHEH
BECHD.

(2) HLHORERRE

PR AR e SRR B 2, = — ot U TR E OB SEIENL 2 11, BEOE
WEVEREE %2 [ & 7 o — 2 fE) & LCESR, ThiX X HHEREEME2 TN
Bl ELTERLT, YATLOEEY V—%EKT D, —D0DA ¥ 7 = — ABAEITKE
L, AJi, ), BEORETRICHINDIRELRBL TEX 5 GUI  (Graphical User
Interface) Zi%at3 5. ZOX I —WNREZZF CTEEMAHENSG T =A—va v
TLEADT —XT I F ¥ —OEMNEEBTS.

) HADEFEIIEIHMR

MO SN DRIL, PEAMRICEREIN TN DE T B 2D, 7T=A—
2V EFE L TCEOHHEORETOEZ, BRE LHRICERMELTLL I ZLIZL ST,
2—PIROERICRKEWVEEWE, BEBORVEETID RS 28 TE 5.
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3.22 IRTO X ERE

(1) HETREX
ZDOWFFEIZHOWNTIE, IRO=ZDODAT v T HH-7-.

O %1 AT v 7 SOFL ¥ RN D ED X HICT = A= a VOB ERHT 50 E
VN O R A ST
O, FTHEENST =2 A= a DUl BEKTANELEENTND.

@ H2AT T T=A—=2arOMBEO LM Z O X D IZEIICRIL T R E D)
ZHFSE.
ZOMIERICIE, RELXMEOT = A= a VI I ARBEOMELEEN TN D,

@ FE I AT IOV ADT = A—a v EEMTIHEDICED X D Ty — RN
BN E WD T L AW,
ZOROR T, T ADT = A—3 g3 DD ERERRRE — T o
L— MZBT e b T o 72,

(2) RHMNGHARROART

e E LTI, =>Thb.
(@) FAMENS T = A= a v OXRNRET LT v AO@RE LA MNL LTZ.
(b) 7av ARET = A= a O lE 2L L.
)TV ARAT = A= a OXEY — VAR LT,
Wiz, ThblR%E, —oFTO LN T 5.
O PN S T = A= a v OWSRET 570t A ik

PPk, RO KRB LRI 2 H 5 BREME L, 2—V0HEk%E
HMEICERZ L2 bDOTH D, s LTIE, SOFLEY 2— L DEATHSH. —DODEV 2
— L, VAT AR ER LT O AR, X T = — A, HHSM L FHREIEC
Lo TEREINTNVD. A X7 =—RTi%, ANEE, HOHEH, BIOWREENEET
—XBITCHIZES LThD. fioleT —2BX, EVa— LM (type) B2 v a iz
BfEIC ER STV D,

ZOXI MO T = A= a VOEBMIE, BERINTETRXTOEY 2—/LDON
KL, BARE LBENEGET 2R L CWEINE I NEMRTHIZETHD. I
T 2ZADRABENEERT HHEEL, EVa—oFLaryR—x N ThHHL, £2hbH
FEV 2= MIBWTERSNEZTA_ATOMO v R—%x ~ BIzIE, T—FROER,
AELOEFRRE) [ZBPD. ZOBREEZL L, PR = A= a V2 FEwT
L7201, TRTOEY 22— VMIERINZTRXTOT a2 MlkEE T = A — 3 3%
XThb.

M, EOLI b TTr=A—rard a7 oA tFErEET 50 ZUcBL
T, WOFIAZIS.

F1AT 7 REFEBEL, BELOREWVEREICONWTOEY 2 — LEEBLELTT =
A= arOxtgl UTGERT 5.
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H2 AT v GBRIREANTF-E V2 — MCERINE ot A%, B et X,
(PR~ nv 2], HEEREFotvA] OET, T=2A—TarOx®e U GRETS. H
A7 R R EE, ANEROFT, REV2—AONPLHRNTE LT =47 —4%KT
EENEENTWELT a2 THD. F7T R L X, T _XTOANERE B BN,
REVa2—WIERSNET R ANLAERSNT —4 7 n—2RTEK THL T ut
ZTh%. EiETFrt R L, HAEKORNT, AEY 22— LOA~TNL TN F—4&
T —hRTEENREENTVWELTrEATHD. ZOXIRIATT o ADT = A—
a v EEMTDE, BIRELBENTOEY 2 — /LOMELZFIE LT RD &V I EE
WD EEZTND.

R OHIRIZ L > TRTOT B RO T = A — 3 O ERAARATRER ST, B
HERLEFBEICL > THLERBWT vt AERE B L TRINT 27k 5 2 L
IMARETH 5.

H3AT v BHENTE T o ADELENET = A= a LT AHEDITE, F0S
0t ZAHARRICRE D 5T — ZEEN YO GUT 2Bt 5. Zd GUT 1%, HEARMIZ SOFL
SRED CDFD I TV EH 7 r e ADREKRRIZ 5.

@ 7uvAHET = A—2 3 O
T A= g O E L TRHINTE—2D 7 0 24T LT, RICEITSHTT
ORI AT = A= a VOEMMICL>TFzv 715,

(@) T RTCOANEHEEENEEST HT7 — 2
b)TRCOMNEHEENEEST 57 — 28
()ARTBERCENDLTRTOT—H A T 2R TIREEREZNEES 57— 4
(d) R7" vt ZZBARDY & D AN 54

(e) FRISMF

(f) F& &M

IHRBIUR—R 2 FEBICRBRT 010, TR T AT ANDERT AT 4T
ERIRT 5. T72bb, 7ot AR BN EHEUICRELT 2 LK RMEEZ T rEADA
NEHE ZNEXNIET DB LOMREEKIZAER L, AT —27a—%8H L7
MOXNT DM NT =2 70 —%ED L WHBIMARRE L FET 5. ARSI AT EH
OB IAEE, 7 A Rr—2AFK] EWVWH T —HHEEIZANTBWT, a2 D
T=A—a UK, AT EHRBIOBRIS XTOVAT) & TR DIV Te RESAF ORI A
RTINS, 20T A N r—AROREEE P HIE, K 3-2-1 1ZRL7ZHEY ThH.

Invariants
a b Input(Ivy € d (INV) a b Output (01T) € d
Data Sample | Data inv, Irata Sample | Data
variable | type Data Store inv, e variable | tvpe Data Store
vIM, tIN, sIM, idIN, or | 1%a +OT, tOT, sOT, idOT, or
xdIN, xdOT,
vk, tIN, sl idIN, or vOT, tOT, sOT, idOT, or
xdIn, xdOT,
vIN,, tIM,, sIN,, idIM,, or +OT,, tOT,, sOT,, idOT,, or
xdIN,, xdOT,
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E3-2-1 #BAXTOLRALEHFOTA—a VADTRA M r—X

TR AROT = A= a vk, HEHFLERICESICHMLTH DL 272D, VA
TLDT —FT 7 F ¥ —HRKBLT D CDFD I b H—T7 v 2DRFRBEAFIMAL T, A
HaENT, HhzHTEVWIT=A—v g a2RTIETRD. ZOERBT, K 3-2-2
R LTEHY TH5D.

d
[, |
C
Sample [ n, b / =
am Jata viM,
e vlej-vth. }—.- Sample Data vOT
a NG ooty b
Sample Data vIN, H
- The process P — .-
WINGTING) - Sample Data vOT,
Sample Data vIN | e wOT, 0T,
vIN TN,

[io, |

B3-2-2 JotERDFBALKRT = A—a v ORRE

SbIT, ANTF—=2 WA T =2 OtiE %, BEYRKERIAEZENTLE, 7=A—=
YORMENEESNDATREMENE . ED XD KRB AMMA T 2500F, ISHEBIZ L -
TIERPDE D S LNRWVR, HIR LV TH— LIERBUTRNERET 52 LR ARETH
5.

@ THEBARAT = A= g L DOXEY—IL

YR T v AT = A —2 a3 o OFEY — /I, Microsoft @ PowerPoint ¥ 7 k7
2T E T = A=Y aryaryi—3 MEBET VL — N 2B LU THEELZ. X
3-2-3 IR LIE NS, AT = A= a VR AT E2 7 ) 35E, T=X
—2aVHOTRTOarR—3r FEWET VT L — 1 NEaT A AT LA T 5.

SOFL Semi-formal Specification Animation ribbon tab

B " :
| — Home Intert Design  Animations  SBde Show Review  View Developer | SOFL Semi-fomal Specification Anmatien | - SOFL Informal Specification Animation 0l |
Input . Chamsctor  Sat Prosuct
Output = Enumeralion Sequence Mag
Hument
I Get The Frocess - Boolean Composite Union @
Single Process Anamation Data Type Animation Templates

X3-2-3 PowerPointlcEBMEnf-aviR—%o rETFUTL—F

IhbaryiR—xr ML, ZOD07NV—TIZHELTWD., —DD 7 —7%, H—0
TV AT = A= a VEERT LS ERI VAR b EEDDH. B O D
DIN—T1L, T—=FHEHAZT = A= a T AHEOICULERIAVR—FR S " EED 5.
ZDZODTN—TDayR—FRr NOFEMIE, F3-2-1ICRICHHAL TW5.
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F3-2-1 FBAMKRT=A—2a HOIVR—RV FDORE

TN—"7 aryR—xr b (RF R &E B XU
>)
O BE—~7rm®Ax e<Drop down list for FF%
HEET = A — INPUT « User needs to select combination value both for
vav «Drop down list for INPUT and OUTPUT.
OUTPUT * The selected number is according to the number

« Get the process button of input and output for the single process that
need to be animated

« By clicking the Get the Process button will
insert a slide that contains the single process
animation template with appropriate input and
output for the process.

« In the template we also provide a test case table
that shows all related items and their relation
that can be found in the single process.

el

« Animate the process described in the
semi-formal specification. The animation is
emphasized on five main items:

a. Input/output variable,

b. Input/output data type

c. Input/output sample data
d. Process invariant

e. Data resources

« Those items are displayed in two forms (both are

animated)

a. Test case table
The test case table is used to show the
possible input variable combination
including the possible output produced from

the process.

b. Diagrammatic way
Mimicking the input output process, suitable
image can be used to make the animation

more meaningful.
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=20
e X 3-2-4 TR LT-EY .

@ F—48oT FEE
—A—=Ta « Basic user interface components that always
found in any kind of system user interface.
» Numeric » The components can be resized according to
* Character user requirement
« Enumeration « The components are static not provided with any
* Boolean animation
* Set &
« Sequence « The animation used to visualize the data type
» Composite behavior.
* Product « Purposely to simplify the explanation process
* Map for those who are not familiar with the formal
* Union data type definition either in the semi-formal
specification or its animation.
F1

o[ 3-2-5 [T/R L7z Y .

"I Input: 2
Qutput: 2

> Getthe process
~ Aslide with 2
input and 2
output single
process template
will be inserted to
the active
presentation file.

Process Name here

Detsbase name Database name

51234567

e o 7]

- Process Narwe here o
—0a/10202 X FI

[aristie, : date] " SEp——

e

i w—— G [y e———

E3-2-4 B—JO&R7=A—-3 RAODTUTIL—F
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SEQUENCE Type
Ages = seq of nat;
student_ages = Ages;

[ 1,2,3,..,1 oc]
Data Type Animation Templates ’f T
= Sequence Fo \ .

Sequence data type template will 4 =
be inserted when “Sequence”
button is pressed. The editable

content can be manipulated to
. make the animation more
meaningful.

[}
e *\
1 ~ .

T i ity

E3-2-5 F—RERAD7=A—LavAOTUIL—Fh

@ PHRAULEET = A — 3 O HEA]

IO T = A —v a AR 72— F AT A ITAS %
FHE LT, RO T = A —2 g CoRE LZEIC oW TS 5.

X 3-2-6 |2 RARICEFRE SN/ 7 1 & & CCAuthentication_Charge D7 = A —3 3
VURT DERLTNS, ZOVAT AL, TAMNT—AERLZOT 0 ADKEIN
GENTWD. 2DV AT L%k, Microsoft ® PowerPoint D7 = X —3/ 3 e FIT L
TEDOTREADT = A= a v wEETHIENTED. ZOT=A—va vy EERT
LHNEEE 322 1CRBL, RICHAL TS,

SOFL Semiformal Specification CAuthentication_Charge
module Online_Purchase_Decom/ITAS_Syatem
type:

CreditCand = composed of

o "'

inv
(1) The credit card is a vl

(Rt Tharge oo

ext crodit_card_info B2
pre the customer has finalised hisher ticket selection
poat if the credit eard is valid

then charge the amount

else transaction is terminsted.

H3-2-6 FMALHET=A—L 3 DEH
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#3-2-2 FO+t RCCAuthentication_Charged 7 =A—3 >

T A= g rORNEETEHTatvADOER

TREAT = A= a3 VONE

O F'mEA4 > “CCAuthentication_Charge”

@ AN7J1 > =->d AJIH: ceno, secno, amount

71 > = > Jifi: msgl, msg2

@ F—#%! > cc_no : string

@ 7 A hFT—4 - “Payment accepted”

® RNEXRM > A7 LYy b I—F

® F—#% A 7 - “credit_card_info”

D A~— =

High light on process name as the header
of the animation slide

In the test case table, the input and output
are represented in different lines

In the graphical representation, the input
is represented by three arrows coming
into the process and the output is
represent by two arrows exiting from the
process.

As illustrated in Fig. 3-2-5in @

The process behavior for this page is
searching information based on the given
criterion.

Demonstrate the card validity violation
behavior of the credit card.
“credit_card_info” is used to retrieve and
store related information shown by the
arrows direction “from” and “into” the
process

Related images are used to make the
animation more lively and
understandable.

3.2.3 RRAk~ARIT-ERELMER

(1) RELHEER
W, UTFD "> Tho.

@ SOFL ¥Rk E £ DT = A = a U Fikx, EFHEICURISELLENRH S . SOFL

IR D5,

ZOX)WMRITH E VLB TR, —RKOEBHIZTTES. L

MU G, FHERMEOLA, SOFL AR R SEDIZE A EDERE NG FIT
WAHDT, TNEZRIRTNER SR, S FETORETORRIZED L, 1FEALE
DEBHFIIFSIENTE, BHIHEHTLZENTE 2O TRER .

@ HEY—IVOBREOKELFHTE LT —XHAEETT A a2 CEBEOIRD BV 4
BITHERET L — b EBBIMT A2 ENNETHD.
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MBS E LTE, ok 7280, BRBGETEDOL I RIERE L), EDLD
RHETREEARHAINLE NI ZENKRANBTHD.

(2) kDGR AE
Bk oA FELE LTE, LT —onfEg Tt 5.

O Zao—Yy 7 b TR T2y MCEHAT 5.

HARBZIX, SOFL 2 W TR A B L, 7=A—2a 2@ U T 0REEME L
IEYPEARGE LTot2, WSO REFITES. 2975 &, FEFITHEAURLZERET S
EXIL, ZOT =A—2a BB TE, EMIEMRECTE 5. 5 Tl RIEY 7
Ny =77 ayel NOYE, BERAMKEZ B RTIHERASEE B, AARRE ICX0E
S, AOFTETN—TIE LTI e T T LEERT DN = BREN. ZOHT,
—FRE VB, WAORETN—TNZOFEREIE L < BHfE L TR0 alRENER &
V. ZOREE SRR T B 12 9121E, SOFL OB R Z B AR TIER, €0 ETHER
HERRICER SN TV O EHER T v X (BF) DIRLZBVNOT =A—2 3 VAT L%&AE
K, TAODWITEIELTL LY. ZOGEA, BAOERES V-7, BEMEERO T
ZA =T a VAT AL ST, BRINHEE, TSRS KO A E L < BEfET
LEREMERNE WY, BETLZ a7 T A0REELELRDEASS.

@ ZERAMLEa2—0EEE LTHEATE 3.

BARHTIE, BHFREE D SOFL RO T = A —2a V2 ERT 5. Zodic, B
BEX, PERIRICER SN TN 7 0 20T X TOMIHEZ BHMEICERME L7207
g, ZOBRIZE - T, PR TR TONAMEWE E TRV RS, 20k, B
FEELICETLEa2—LTHbHW, HIIoT7—2F AT 5.

3.3 BIERBR3 BAUEBRNEI—VORBBELLEH/NE -V AT LOBEDHEIL

3.3.1 BHDEE

(1) BEY HRHRFE

AR 32 O TERIEOTE AR 2 1ER T 5 2 &A%, PEEER O RO FHHIZ
LOoTHEETH L Z LR TH D, ZOMEREHRT 52012, Btk 2 — 1
O BIEORAYLARZ AR T2 Z LIFARTH A 5. AT, A A F =20
SR LUK ERORR 2 ELRT D, B, A F = ORHETY, DESh Y
— OV =gt 5. BESHLOIWEL LTE, Bk 2 —Dn5fhikE
NE = DFEEMEDORIAESTIETH 5.

(2) HHAOEERIR
T r T AOERTERTE 2B, TBIFREH), TERMRHK), BLO TEHREH
DRI b, SHEHEOKREZ RIS Dk 4 R F — U 2Bl 5. HIZ, ©
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NHDONRE =V RN HEAT 572012, VY —HECERET S, iz, HRx—
DIFEEMEITK LT, ERE BB L > TR F = U AT LR AITTEMRT S,

Q) HADHFEThIHUR
RSN 28R%1E, UTO-S5THS.

O BN F — D L BRI ER L BRI, R Z — S S BAUEARERR
DXREY —NOREE L THZD2IERDD.

@ R T — o O R Y AT A%, Y — L iciik s L TAN A F —
VDFEEMNEMIRT DT OICRIECEZ 2R R H 5.
Z ORFERERIE, REMOME AT TR L CHEBRIED RN, KEEFEBRT 5720

RN 5.

3.3.2 AIRT O LR ERE

1 #EITaoeR
ZOMZEIZONWTIE, ROZSD AT v T EH-T-.

O H 1 AT v 7 RFRUANIRE LB — v 0ERE ) —EFEL, &
DIRWER EBIN L, £V AEM OB E R A L.

@ H2 AT v 7 AU CTREL T & 2 BElRE 2 0, £ L OBt 2 — 0 %,
MU HBZERES N — TS 2 HIEEMS, DB LAY — 2RI U —4f
WEEEr LT,

® H3AT VT NE— L DFEEMITONT O FERR & F S O A TR LT,

(2) EMLGHARBROAE

MFFERS SR & LTIE, = o ThoD.

(a) B LR R % — o DA SRR ERE LTS T L.

(b) SN AR Y — 2 RKT AR — 2 AT LS Z3EH LT
WIZ, ZOZH5ORITE L TEMEMIZEHT 5.

O Bk — o DA BRSO 72 B F

Al L7z & 91, BRIy — o bk, BRI EERT 57 7L — b ThH D, —
DDV AT LAOERMRRIIE, THEOT —FT 7 Fv—, T—HDOES, BIEHHE, BX
OB ER EOMEN H 5. AL, BIEEEROFEmSM & FREMG ORI Z1E
T D721, BEFORERAZ MRS 5 GRAT 7L — MZER Lz, 2ok, =
NN BRENT 2R Z — 1%, ERICERGREEER T 27— Th 5.
kR % — OREE IR OISO BRI EHA 250 5.

(a) /XZ— 4 (name)

(b) X ¥ — > DFHEH (explanation)
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() /XH— o DA% EFE (constituents)
(d) 7% — o D% (solution)

INB =K, RE—DA4RTERL, N —UREH SIS EEIC ID & LTEDR
Do RE—UOEBIE, ZONZ—URRBLITE 8RR XL UOME 2 2 RIUZ DWW TR
L. N = OEREHEIL, ZONF— ko TRGHHEAZ KRBT 57208 E o
YAR=F U NEREHET D, N — O, BEGRE AT Dol E R A
RHY73ER (77 L—R) Zad. K 3-3-1 1R LIcfihk 37 — 3, oG %
THEHTHD. ZOFEFOFT T, datalypex)i, Z¥x x DB % KR, constraint(T)IZ,
BT OEIZOW T O E 7 ITH e R

name: alter
explanation: For describing the change of variables or parts of variables
constituents: obj, decompose: Boolean, specifier, onlyOne: Boolean, new

rules for guidance:
1. if(dataType(obj) = basic type) then decompose = false
2. if(deompose = false) then specifier = onlyOne = Null A new = customValue A dataType(new) = dataType(obj)
3. dataType(obj) — specifier /* determining the definition of specifier by the data type of the given obj */
set of T (T is a basic type) () — T | constraint(T) | specifier U specifier
set of T (T is a composite type with n fields 1, -+, fn)
@ — T/ constraint(T) | constraint(fi) | specifier U specifier (1 <i<n)
T—>T @ — (T— T constraint(dom) | constraint(rng) | constraint(dom, rng) |
specifier! U specifier1) * (dom | rg | dom A rng)
composite type with n fields f1, -+, fn
@ —  fi| specifier U specifier (1 <i<n)
4. constraint(specifier) — onlyOne /* determining the value of specifier by the given specifier */
specifier(2) =dom Arng D —  false
specifier(1) = (dom = v) A (specifier(2) = dom V specifier(2) =rng) @ —  true
5. if(lonlyOne = true) then (3 !x)(x € obj A specifier(x) A dataType(new) = dataType(x))
else new is a mapping: {x: obj | specifier(x)} — {originBased(p), customValue}
------ /* originBased(p): applying pattern p, customValue: an input value */
syntax: alter obj
solution: (dataType(obj), decompose, constraint(specifier), onlyOne, constraint(new)) —  formalization result
initial @ — obj = alter("obj) /* applied before specifying formal elements if the pattern is not reusedx/
(any, false, any, any, dataType(new) = given) @ — new
(any, false, any, any, new = originBased(p)) @ — p(obj)
(set of T, true, any, true, any) @ — let x inset obj and specifier(x)
in  union(diff(obj, {x}), alter(x, false, Null, Null, new))
(set of T, true, any, false, any) ®— “let X = {xi: obj | specifier(xi)}
in union(diff(obj, X),” forallly: new] | “alter(xi, false, Null, Null, y)”“)”
composite type with n fields fi, -+, f,, true, any, false, any)
®—  “modify(obj,” forall[f; specifier] | “f; — alter(obj.f, false, Null, Null, new(f;))”“)”
(map, true, (specifier(1) = {(dom = vy), ***, (dom = v,)} A specifier(2) = rng, false, any)
@—  “override(obj, {" forall[x: specifier] | “v; — alter(obj(vy), false, Null, Null, new(x))” “D”

K3-3-1 fE#/N42—> “alter” D&

X 3-3-1 TR LIZ B O LR N2 — 2 40%,  “alter” THDH. XH—rOFHIE, £
BOMBO—HETIIEHMONEEEHT 2720254 — L LTHALTN S, /8
B — 2 OWERERIT, LOOBEFRE2FTFT CND LM, ZNOLAODERLEETH L&
\CHBLIRH A K ABEME L TN D RE— U ORENL, BEHNTIBR T & 2 I AGHEE
DG L BERE TR LTS, TOEEZORNT, HDHEHRIL, o ¥ — 2@+
HZEIkoTHELNA.

COXIWCERLIARERNZ— T, a v Ea—F IS5 DI120%, "Jike LT
AU a—ZIRFELRTHIER SR, a v B a—H %, FoNE — ik R L
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EC, BAREICE Y e A X AR LD D KGR 2R TS, e
FELT LD, R —VDOEREZHFICL > THRICERTHZ ERMETHD.
DD, ABFZETIE, Bl LA — L ORI ER A E 2, ROERER
AR L.

EFE2 AN Z—2PIX, 6TEM(id, expl, E PR, @, w) & LTEHRSEND. -1EL,
» S dFENRNE =D DT AT T 4T A
» expl [TAENRNF — P RRILTE HHEREDOFLA.
o PR GREIC L E R EREOES.
= PR IFHIKIOES.
" O QU DRlE, FICHEENTVWDIERZERT HL—NVDOES. 72771,
0 @ E— EFXTROFRGEWMI-THREOERT DIEFELIO LM TH
5.

" 3,.cr 0 eoeTan(Py) (ool LA E T 5~ & HWH)

" Veoaca, ®eze (e o o [TEH o NEHE e DHRERT & LW

) EWRAERT)
0 @ E - pRIT FIZEFENTWDHHEENTERIN-BEHT & L—
NERTEBRTHD. 1221,

= R: p(PR) = p(PR) 125NV pp, pr,cr ®* PRiINPR'y = ST
FHLWHREZEHT 5LV —VOESERT.
Vericay ®VPR;~PRI PR ;~PR1jcR1 ® Vprepr,® PT= 3y /cpp; ® DT

V= NVEEA QgD I DD V—)V1E, fEal—>72 A S D)

] U} . JO(PR) — Stf'jng 6j:, VPR;'ASL':PR;—%EW 'vaEPR’i e pr = EI??TFEPRI L) —|p?"r %f?lj_ﬁf:—g—

kBt & Akt 5 L — L DA,
(7 1E, [ 3-3-2 Rk LIt 4 — o O RIER A RSN T 5.
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id alter

expl For describing the change of variables or parts of variables

E {obj, decompose, specifier, onlyOne, new}

{reuse, dataType(obj) = char, decompose = false,
PR | dataType(obj) = set, specifier(1) = {(dom =v;), ..., (dom = v,,)}
A specifier(2) = rng, onlyOne = true, dataType(new) = given, ...}

{obj — decompose, decompose — specifier,

Pe specifier — onlyOne, onlyOne — new}

{obj — {{dataType(objs) = char [1dataType(objs) = nat

e [J--+} — {decompose = false}, ...},
Dr {decompose — {{decompose = false} — { specifier =
onlyOne = Null A new = customValue A dataType(new)
= dataType(obj)}, ..}, ..}
{{dataType(obj) = set, decompose = true, onlyOne = false} >
- “let X = {xi: obj | specifier(xi)}

in union(diff(obj, X),” forall[y: new] |
“alter(xi, false, Null, Null, y)")”, ...}

B3-3-2 ft#k/ N2 —> “alter” MBHAMER

@ MESNTMEANS = BRI HRANF — U AT LIS

T RTOAREIRAER R Z — U DNEICER, MR, BHIN72HITIE, RBLOKRE
IZR o THUNICHFHEND. ZOpFIE, R b BIRR 286 £ CREMICER
BENTWD., fIZRIICRD &, 7 — 0, BARICKRO ZFEIZST 05D, (a)
MR/ X% —> (Relation pattern) , (b)#¥E X% —> (Retrieve pattern) , BN (c)
Fri&E/ % — (Recreate pattern) . — DODIMRNZ—nn, I HICHMEL, L0 EK
B R FE R Y — o RN E END. K 3-3-3 TR LIzl Y, T _XTOMEE I Z—
%, ZOXIICHENREETNNY = VAT NEREKT 5.

Patterns

Retrieve pattern
Hierarchical Non-hierarchical
; h delete
relation relation

F3-3-3 BAEFRNEZ—UNEBEIRATLA

Relation pattern

Recreate pattern

Bt a— L, 777 NHOBLERE KRBT D7D EBRT T L— &g
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LT 5. B S — g, BEERIGR S & — o L B E ISR N X — 2T o T S
M RBIMR S Z — 1%, BB e 47 Y =7 MEOBBRERBT 70z 534 — >
ThD. BlzIE, kX2 —2 “belong To” X, —DODOHEEIT - ODELSDL I RATY
=7 NIRRT 2B EZRHT 24— Th b, WEREREGR Y — 0%, Ao
A7l NEHOBBRERTZDIEATE 22— Thb. HlzIX, 7 —
“bigger” 1%, MU L~ NVOEHMOBEGREERET ¥ —Tho.

B RY — 0%, BANEET =447V NCHTBRT 27— 2 HA O E2 £
THNRE =2 ThD. ZOXHRERHIL, W ODOBEEAT Vs Maflid Z LN alfE
Thb.

ELA& NE, BEBRRTA TV = NONFETHETITERT HHEERBLT D

J%xéf%7~/f%é Bz X, % —r “add” 1%, HLWT—XHEHZBMNT 5
wb%%ﬁﬂ& YTHD.

AR E = ZIBAT 572012, K 3-3-3 R LIt Z — o DHEV AT D BET
% ET, WOFIEEZID.

DG 72tk 2 — U B R T 5.

BB PRGN A R T A0, £ a v a—XICHSOEREZBREHETHERD.
INEHR Ly Ea =2, Y = Y AT ATBWTCHEYI R RN — o E
KT 5. ZOXIBRRBRIL, TOABENRT = DY AT LAOBERBREED N 7 ) —
RS Ha%D, B L7 WEREROMEE2E X RN b2 ORBETERT 5. @Yl etk ¥
—V BRSO ONTEE, FOHEREZRINT D.

DR — L HEHT 5.

ZOEE, BIR LT AY = OFT R TOMRER Z#RMET 5 = Lz X - TG
KRB S NS, Zo7atRE, BHBEEELE L Ea—XHOXFEICL > TR
WZ5ERT D 3-3-4 12, ATM (Automated Teller Machine) Y7 b U =7 D7 & H T
( “withdraw” ) HEREOHIC, $RATHE O % EH T 2GR E T D ik &
— “alter” OB 7T mv 2 %R L, ¥ 3-3-5 ITHRKITTEH SN BRGRBERD R ENT
W5,
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pattern “alter” object = account_store, specifier = (((dom = inf), rng)),
operation = ((update, Null))

override(~account_store, {inf — (&recreate(~accountistore(inf))})

pattern “alter” object = ~account_store(inf), specifier = (balance, transactions),
operation = ((update, Null), (update, Null))

modify(~account_store(inf), balance —

recreate(~account_store(inf).balance), transactions —>{Fecreate(~accountﬁstore(inf).transactions))\‘g

object = ~account_store(inf).balance,

pattern “alter” specifier = (((dom = cy), rng)), object = ) .
operation = ((update, Null)) pattern “add” ~account_store(inf).transactions
addend = (today, withdraw, cy, m)

override(~account_store(inf).balance,
{cy — (iecreate(~account_store(inf).balance(cy))}}\

conc(~account_store(inf).transactions,
[mk_transaction(today, withdraw, cy, m)])

pattern “delete” object = ~account_store(inf).balance(cy)
minuend = (m)

~account_store(inf).balance(cy) - m

R3-3-4 {EH/42—> “alter” OBEATOER

override| " account_store,
{in [ — modi fy{ " account_store(inf),
balance — vverride( account_store(in f).balance,
{ey — Taccount_store(in f).balance(cy) - m}),
transactions — conc("account_store{inf).transactions,

[mk_transaction(teday,withdraw, cy.m)]))})

M3-3-5 HICHMSINI-HARENX

3) RF — L DFEEVEIZOWNT O FER & BEEE O

HAEE R 2 — o OFEAMICE LTI, — oD LV DOEHREZIRE L. —lF, SOFL R
AR S REICHRE SN2 TOT — AL HAE T2 RBICTE HHR Y — 0 VAT AT,
FEEMEEZFF O TWAT AT ATHD. ZOERIZEY, HEEANE =T AT LOFERMED
WMGEEAE T = v 7 VA MIEXDAMEBICESDWTHBEICER T2 08 TES. &9 —2IF,
BTCOTNTY ZALDOWEEEZ KRB TE DR Y — V2T LML, EeMEEdFFoTnbo Yy
AT LN ThD. BIFO/NE — 2 VAT DB MBI NS — 2 % BT B WERZ, 2—
P HH LB S & — U AR L THERR S Z — VR — R AN D . BRI E
DOHARATIT 72 WD, BLERMEATH S,
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3.3.3 EREAMITT-ERE L BER

(1) BRELHER

e LTE, SN EAARRNT —E, BETOREREREALRIT 5720122
DDMMEIDPRRDOENRNZ ETHD. ZNZBRIZFERT 2 2 LR TE RV, Xt
JICRERET DL THS. ZHUCEHL T, AROMETEXRT L2 TETH .

(2) FEDIGAAE
FEROIEAFEE LT, UTOo o0& xbhb.

O RFEHNCDIE S NIALRE N Z — 2 AT A5, VDM X2 SOFL 7 EIERTAEGLd 578 % H
WTY 7 MY = 7 ERAAREO D TR G AR A BT 2 B A DRI RECTH H. Z DX
H—V VAT NIBETDHLICL-T, L2 LV EDITERT S 2 LN TE,
MEEEE RO OB L OV AT ADO#F %2 L 0 RN OB EMNCERTEZ LN T
5.

@ HAE S — NS BIEORARUEARIERR T 7' 0 —F O Y — VORI 2 5. T
bbb, OB =Y AT MY, TOXREY -V ERET RS LCED
nas.

3.4 IRER A TRALEHE/ NS —VABORE, BER SLUVERALHEAZRETS S

3.4.1 HPDEE

(1) BETHRHF

AR N — NS <EEDOTAMRNEL T 7' e —F 2 FE T 720120, R
H— U ik, AV Ea—ZICBWCHEIICERT I ZENEETHL. 20 LT,
RE = HIER DRI RIS L OMRBRIC L 0 S % — 2 O RA 7208 5 1k %
LN LRITITE R B0,

(2) HLHORERRE
AR AN F — O BEIE, a v Ea—27 03 Y XANRRBE @Y e TA X A%
BT 27201 ETHLOEEE L ET, Z2OHEZRT L.
O ey — e ZornT HREEBN A ERT D.
Q@ HAR Y — L HFEBRORBL A Y — I FEET D XML BROKGE & s &0 RS
B —BBHR - WHT AT AT XA ERHT 5.
@ BTN — N Ko THBE~TA X AT 2 HEE2HNLT 5.

Q) HAMORFShLIBHE

VT MU =T RRBEIZE o TE, EREICHIGSNDRRDRWVD, RN — A E D
STERAMAEER T a0 —F DO XY — L DOBRFIZ, RO OOMERH 5.
O I F = mikE 2 Ea— 2 B W CHEICEDR, R, BLXOWHTLZENT
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5.
@ AR/ S F — N Lo THIRHE~EY R A & A& fRlT 5 Z LT 5.
B ST Y — I Ko C B E KD RN OB GITIER T 5 2 LN TE 5.

342 AIRTO X ERE

(1) HETREX
Z DM DN TIE, RO=Z2D AT v T HE -7,

DOF 1 AT v 7 A — R OF RUREEER N R BLA 7. BRI, R
EERT, REEBIIEARDEEHT, Fio, Y —CVRIOFMFEEZED LI
BB TRELT 500 ) 2 L 2415,

Q@FE2 AT v 7 ARIRIEEBX CER LI Y — Mo hn s, BE R E R

Ry HT NI X L&,

@FE 3 AT v/ BRERMT L0405 20, NE, BIOa o —XEET

DFRARITER E M.

(2) EMLGHARBROAE
MEEEL LTIE, =5 Ths.
O AU 2 — i s KRBT 5 HRIREEBR K O ERE L.
@ kR R Z — o HF DR A T Y — 2 FET S L B ARG L.
@ XMLERICE Y AARAE = 2R - AT 27 0T ALE®E L. RIS, 2h
H=ODHERIZHOWTEHMIHAT 5.

O BAMAR AT — I & R BT 5 A BRIRAEER X O B 72 7

kR % — v amiiL, WRGHEEZ BT 2 7 a2 T, XY —/LBRKROE DX
T O T — P ~N@ G e WA X AT 57201 fibnsd. = —Fh6D AT
FA X b E L THRDIL, ERUICTE > TEHEY —ADBROKEIE LT, ZOIRENL S
DIZRBET HTDICMER AN 2—FIZRD D, 20X ) Ica2—V LBy — L OxfEs
LR D, REIICIERERRDMER S 41 5.

DX D IR ER A AR Y — VAR B 72012, TR TR Y — ke, AR
RREEBXICEID LD TERRTD. 20X ) RARIREERK (FSM) 1X, KROEICE
ZIhTWna.

EE2 ARREEBN AL, UTOEELZRHT 9EMA(Q q0.F.RLG @6 ) LTE
‘D, 2L,

(@) Q /EHRDOIKEEDLES,

(b) q0 e Q /2QIATIE T 5 F5INHE,

(¢) Fc Q/IQ DHHELTH Y, K TKREDERS,

(D R /1t 3HFANN, 8V E L TEHEINS. ZEL,
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(d1) V /E> X T AZEDES,

(d2) V' /2EDES,

(d3) 8:V =V /dZ%v eV DlEEKD 3

(&) 1 12775 DIER,

) G /20— FRIFEDEES,

(9) ©:Q = RILIKEEIZIE DI S ZH D7 KD 5 BT,

(h) & Qx(Ix@p(G))=Q/ZA DB KIZIT 5 N& 1 X7 v TDEEFIEE T S K HEEBLIH,

@) AQx (Ix p(G)) = V2 HHFHEDWIE L 2 — P DATIZ L > THhD 2 — T
S FRD S B TH 5.

ZDOXIICERSINT-ARIREERBXKAZIE, IOBEZENRZ—F T IHA X¥ 2F
I ERIBRFETHY, ¢ OEREPHKZRT. FlxIE, AL, &G, 6) € Accy(s) B8
LT DRHEs 122 TWDGE, i —F~RET 52 LIk o T, 2—HFITRDDH
T2 ADAE LGN ERK S, Fffe e GONMiT= 372 SIRIES(s, (LGINCRET 5.

X3-4-11ZA% 4 LI-fli B0 RBERB X 2R3 ZOMOPIE b 50 3E L &
RZROBEY THDH. 2CF, 2=V~ 5T X TONA XU AETT—FEHAEZR
9. &choice/output (5l Z1F, &c/d) IEchoice (FZI1F, o) NT TIT|IR SN - FHELHE
L, output (BIZI1X, d) ZHJ1T (FlxIE, =2 —F @t Lo A ¥ o A EFXT — 2 TH)
ELTHERKRT DI EEZRT. req(v) 1 TEHy ICHARRMEZ I 2 BWiFEER T, IRIEIC
fHFTWBEEX (B 201X, REESIZAFIF TV bvarl = vl, var2 = v2) 1%, TOREOFEH
T

REEEB AL, WODRENAS>TWDIRIEERQ, = (s, s”, s* 7, s7 7 7} &Ff
S TS, A, BIGIREES ) B, & La—HF oD A jazZ T2 6, IRDIREES’
BT & T, Bfvar2iTf LWMEA T 2 EEE 4 2 — I 7 5. mioRiE &
T, WREES’™ TidEHwvarlDAHZvl + allBH L, var2OEEHEFFL WD, b La—H
BbaE AL, Efvarl BGMvarl > &= 700, WOWKEs™ ~IZBTZ LT,
CIRFSN TV TR TOHA X AL T =2 HA 22—+ 2 REs” 7 T,
BEEvar2 MEDICEFHT S, varlOEDREDLLR N TH S, bLeBAEINTH, &7
Whes™ 7 7 IZBT. AR, MBI T 5. ZOREBEBMOFEITHNE T 5 L XL,
flvar! - var2= AOH 1 & LTI 5.

e alreq(vary) 9 b ({var;>5})/=C @ &c/d

vary; = vy, var;=v; +a var, = b var,=b+1,
var, =V, return = var, -var,

®3-4-1 FSMD =4l
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— AL, — oD Y — BT 5 & X, MOERE R Z — 2 Bl D ATEEMEDS
HDH.ZDX DR E— OB FEHZFHNCEBT D701, BEEA FRIREER X (HFSM)
(Hierarchical FSM) ZEATHZ ENMETHD.

EE2 BREOSARIREEBXA/L 284 F []) L LTERIND. 22T, F I,
ARREERKOES, (0 X FICERINTEREETH L. Z OBk, ko =
BORERBARZ BT 5.

(@) RN L -ULIREEEBIE, @D HIRAE L RIS 5.

() RN L-VLIRBIER XL, SV LD N2 T 5 Ez RIS 5.

() RN LU LIRTBIER X, & L L OARBEIZAE DAL TV 2 BRI D 2 12119

5.

X 3-4-2 12216 =D DOMERBMR Z T2 FH 2R LT\ 5. X 3-4-2/,128BW\C,
FSM 4, & ZDHOIREE v IR 2REEBXJu” ) DEENTNWD. X 3-4-24,1Z
BWTC,FSM A, & ZOBEREs DN T 2EZRIET 2REEBRANEENTND.
X 3-4-2H 2T, FSMA, LR TREWS DL TWA LR v ITAT HEE ERH
HESM A5, Ag, A DEENTNS.

("H, N -
irlgn) /o i (22) /0 i (20 As
A (W) (@) &
iz (g3} 03 b 89/ 0s
U(Ll’ } ° A:] o
I'\ A L return = is EL/
r/—HS Iy (20} / 09 —\\
SO
return = ig + b
Ay i 2w /o
Ae
returmn = iy + ¢
in{gn) /oy
v )
return =iy +d
M

M3-4-2 HEEERETIEBARREEHRDOEH
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BB L7 @RI L0 AR 7 — i E, REATRREERX (HFSM) 2AMEons. X
$¥3K%Lkmﬁbkﬁ%A5W/“ﬂnf’@@%%%ﬁ?éH%M®Fy7HM®i
T, by T LA DEMIE, ZonsA e, B BLUY HOERENS. 2T, o
DFEFIL, BE#HT Y — OB ERDOERFIEEZHET 5. BOEFRIL, B
HREAERT DT 0 AEHAT 5. yOERIL, BIEWATORR LT EFEZERTD.

input ({inputisanillegal
formal fragment})/ €

input ({input is a
legal formal
fragment})/ €

& ({decompose = false})
[ req(new)

€ (Ino element
...... information}) /

> {given, help} @

€ ({decompose = true})
€ ({obj is of composite type} ifi
/ req(decompose)

= specifier = .
onlyOne = new=  ©Obi
ol 7 Appe— ..

£ (obj

has been

specified)
/&

= Avetrieve

return = “obj = new”

€ (dataType(obj) = composite,
{decompose = true}, specifier={fi}, ~_— /...
new = “delete”)/ €

return = “obj =
modify(~obj,
f; = delete(obj.f))”

B3-4-3 fE#R/NE—2 “alter” OFEAERIY HHFSM @ kv TFSMDZE4H)

@ R AY — BB O IR Y — M FEET D XML R ok EE

ZOHEITHE, EFTHARREBEBR CRI MY — U Mika SHg Y —/VIcFEET 5 XL
T ANFEREBENT A, RIZ, FOXML 77 A NMIESIHAEESY — U 2 RRE IO
HAT2703) X LE2FHHT 5.
DALER RS — CHER ORI 3P — 2324 5 XML I D5k E

AR D X 912, kR N — kL %FﬁEKEL%IHMM®%T%ﬁéM5#
FERRL i%v~w %@%ﬁ#&@io’% ET DT, FRIR LT e B 2R
b5, KL TIE, TOREEBX %, mL7¢~7/%f®%fﬁ$%ﬁﬁ,§%/~
SRS B HEAFEBR L. £ 34-1 ICHFSM DT _RTOa vy R—xr hohHE2ERT
VYR ¥ oY W A 07 N B
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HFSMD 3 v R—F > FDORRICEDODNLZ T

F=3-4-1
XML # 7 Bl
<FSM> Identifying FSMs included in a HFSM
<state> Identifying states in a HFSM
<transition> Identifying transitions originating from certain states
<input> Identifying inputs in transition labels
<guard> Identifying guard conditions in transition labels
<output> Identifying outputs in transition labels
<dest> Identifying destination states of transitions
<inf> Identifying variable information on states
<name> Identifying names of elements, system variables or low-level FSMs
<explain> Identifying explanation on elements written in natural language
<value> Identifying values of elements or system variables
<type> Identifying types of elements or system variables
<def> Identifying definitions of elements
<nestedFSM> Identifying information of low-level FSMs
<forall> Identifying formal expressions generated by all the members of a set
<func> Identifying pre-defined functions for calculating specific values
<operator> Identifying names of pre-defined functions
<para> Identifying parameters of pre-defined functions or element
information of low-level FSMs

INH XML Z 7 EHERTHZ 212k T, HFSM OF L~L D FSM 2 i@)ic R4 5 2 &
MTED. 3-4-4 |ZHL— FSM, 3R K> TH-EW L)L FSM, BLXOFSMIZ&ENn 5

RAE & B DD DB 2777
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<EoMname = <inf type="">
<state type="initial"> <nestedFSM> <varao<loaras
<name></name> <name></name> <f e></f -
<inf> </inf> <para type =""> ypl ) yr; i
<transition> <name></name> <explain></explain>
<input></input> <value> <_value></va|ue>
<output></output> <para></para> <finf>
<dest></dest> <type></type>
</transition> <value></value>
</state> </value> <value>
<state type="accept"> </para> <nestedFSM></nestedFSM>
<name></name> <para>..</para> <func></func>
</state> </nestedFSM> <forall></forall>
</FSM> </value>
an individual FSM a low-level FSM variable mforrpanon on
states and value information

X3-4-4 HFSMOXMLZ +—< v b DE4H

XY —MEDN D TRTOM A Z — o OfFH (REBBBX, REIHTTHDIE
Bl fE, IRREEBBICHE D REARAN LW E) &2, ML 7 7 A VIZERIFT 5. 2T,
AR L7 Ak 32— “alter” O XML 7 7 A /LK 3-4-5 (R L7zl ) ThH 5.

ﬂ(ﬂ(’WledgeBasé(MLFOrmat-Xm'IfmePattem.xm\ rTabIeForms.c; rmamFrame.cs r KnowledgeBase_copy.cs rknowlec

E<FEN name ="alter™
<state>
<name>p0</mane>
<inf infType="value™
<paraspatternsdfparas
<valueralter</valuer
o <Ainfr
<inf infType="initialDef™
<paraxobj</paray
<explainrthe obiect to be altered:</explain>
<value></valuexr
L <finf>
<transition»
<input></input >
<guard type="paraConpleteness™
<pararohj .valued/para>
<paracspecifier.valuedpara>
<paracnew.valued/paras
k <feuard>
<outpul ></output>
<dest>p8< dest >
- <ftransition:
<transition>
<input></inputs
<zuard type="paraConpleteness™
<pararobi.valued/paras
k <feuard>
<outpul < output>
<dest>pi< dest >
- <ftransition:
<transition>
<input></inputs
<zuard type="defau |t > 2uard>
<output type="f“>Choose from (I can direct specify fleohi.value . helpl</outputs
<dest>pl</dest>
L <ftransitions
Eo dfstater
<state>
<nanerpl</hane>
<transition>
<input></input>
<guard type="valus”>
<operatorrequal<foperator>
“ [

B3-4-5 {t#k/ N2 —> “alter” DXMLT77AILDRFy T3y b

@ XMLERICL Y R — 2R - ST AT LT XA
XML DAY — i AR BB L ONSHT 273 ) AL, ZODKEEE o
TW5. RIT, FNH =20 r —H>THfEERIZHHT 5.
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DEZITED XML 77 A A MERERERRTS.
COMBOEDIT, HREBRTDHINERRAY v N> 7 7 2 %23%FH LZ. K 3-4-6
WZFED LI A Y v RERT.

¥ getChildFromMode(*mlIMode node, string childModeMame)

W getChildFromNode(XmiMNode node, string childModeMame, string childModeText)
% getChildren(string xPath)

W getChildrenFromMNode{¥mlINode node, List<string> childrenNodeMNames)

¥ getChildrenFromModeXmiMNode node, string childrenModeMame)

W getContent(string xPath)

¥ getDecendentFromMode{XmiMode node, string decendentMame)

W getNode(string xPath)

¥ getModes(string xPath)

W Parser()

M3-4-6 XMLO 7 A LDIEHMEREKT 54V v FDEH

) MRIC K > THRIHFRICETEN TV DL/ EE oL, W7 —FE~EHmT 5.
HESM O EMZ RELT 572012, MERFFZH/IVIREER L Ao . HFSM 2B W
THREEBZEMT 5 & X2, TAL/F TN LRITHIER B0, 25
FoTENDORHBEOEKREHML, 2 —F~RET U4 X i s, H3-4-7T I
FYa—/mé& currentObj D2 T F A hDOHFTIFS] str MOMLELRRIHEZBMAT D

TNTY X NE R
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String generateObjFromStr(String str, Module m, object currentObj){
if(str is empty)
return currentObj;

else{
if(currentObj == null){
i=0;
while(str[0, i] is not an element name){
i++;
}

set e as the element named str[0, i;
return generateObjFromStr(str[i+2, str.length], m, e);

}
else if(currentObj is an element){
preStr = str;
if str contains “.”
set preStr as the string before the first “.” of str;
if(preStr == “value™){
set v as the value of the element currentObj;
return generateObjFromStr(str[preStr.length, str.length], m, v);
}
else if(preStr == “name”){
set n as the name of the element currentObj;
return generateObjFromStr(str[preStr.length, str.length], m, n);
}
else if(preStr == “type”){---}
-+ /[ other possible values of preStr
}

else if(currentObj is a type){---}
else if(currentObyj is a variable){---}
.-+ [/ other situations

R3-4-7 FH/ZERERTHBRT7ILIYIL

NRIBIZ L 5> THEY —LORDIEL BN EZRD D .

A S — AR LT, BUEOIRIE & B3 2 RIEERIAT T T D IEFHRICED
X, XEY—NVOROELENERED. ZIUIMEERE Y — M EZICH T2 7 et 20
HOERZ R ThDH. K 3-4-TITERIRSNIR AR Z = ZISHT 2T 0T R AER
T ZDWT, Ay [ TBIR SN E — 2 DS A2 5030895 HFSM 239 (14 3-4-8) .
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Algorithm Utilization of Pattern knowledge
represented in HFSM

cf = Agelect; €5 = g0 input = return = null;
while(cs ¢ F || states is not empty){
set variable input as the input from the user;
if(cs ¢ Fer){
ns =o = null;
foreach (i, G) in Accg(cs){
if(i == input && V g e G- g)}{
ns = 3¢i(Cs, (i, G)); 0 = Acr(cs, (i, G));}
if(our(cs) # & || 3V € Vaei(cs) - onr(V)# D || onr(0)= D)
states.push(ns);
if(onr(cs) = 9)
set ns as the initial state of one of the FSMs in oyg(CS);
if(V € Voer(cs) - onr(v)= DN
for each v e Vogr(cs) that satisfies o(v)= @{queue.push(v);}
if(oxr(cs) = D){set ns as the initial state of
one of the FSMs in (V) where v e Vogi(cs); }
else{specify variables according to ¢.(cs)}
if(onr(0)= D)
gueue.push(o);
if(onr(cs) = G && onr(0)= D)
set ns as the initial state of a FSM in opr(0);}}
else{display o to the user;}
else{
if(return = null ){
replace the corresponding part in queue[top] with return;
if(chr(queue[top]) = DN
temp = queue.pop();
if(temp is output){display temp;}
else{specify variables based on temp;}}}
ns = states.pop();}
cs = ns; cf = Awhere cs € Qa;}

B3-4-8 HFSMICEWTRBESN-EHR/NF—VZIEATHTILIT) XL

ZOTNTY XLE, Agpee, TETHFSM O b v 7 L~UL FSM OBARIRRED H AR, = —
FOANINC L - TRIEBEB A T L 203 b — WP~ B e A X A4 d 5. ZoH
AX AL Ta—FND DR AN %2 Tl T, WOREBEBEZRD D, HLET
HIIE, B LULDFSM SRV L~V DO FSMHPIIREEEB Z B L T\ 2 ¢ b b 5.
ETIREBIZERET 2 ETIO X RIREBEBZEITHT D, K TIREBICBEELES, HIFF
ENHERGHEADER SN D.
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3.4.3 EREAMITT-RRE L BER

(1) BRELHER
BRI S — R ORI 1R, MR EBEIET VT Y ALETTETNT, EH

BT 272 DITIT LT ORED L > TV 5.

O KEBARIREER X ORI L. ZOREZ MRS 572012, EO X5 KB Fikz
BRI DL, HRAS =V HROMRBR EPRAFEE DT A Z 2 ZAORMD, HRIATZ
DMORERND 5.

@ AMRIRBERX O, TRk, B LOHIBRGIE ZOMEZRRT 572012, £ bD
BIEZERT DI > TTE OB 2H R ARREBEB N OREEN A2 &0 X 5 ITHER
TELLEVIHIMERNRDHS.

(2) BEOILAAE

FEROISHFIELE LTIE, UTO OB TE 5.

(@Y 7 N =7 THEREAET 572010, —ED Y 7 U = TR M#EEHAL L
THMATE 5.

b)Y 7 "y =THET o AR ERTIHEME LTHEXD.

3.5 BIRBFRS TBXEHRNEF—VIRTLEXBRT Y- ILO—EDER

3.5.1 HEPDHEE

(1) BETHRHF

AU 2= ZIZBWTRES N TV D RN Z — Rk D < B E O A ARERKL
T —FEANCKET D0, KBV —ABLETHD. 20T Fa—F0EHRME
ERTIENTELXEY— VDT a b A TEHBETDHZENBEETES. Z0OY—)L
TiX, BABELRGFHEEZ LD S, MO Er a2 o Ea— 21T > THEIZAR T
HZEICEFLTEHET 5.

(2) HMDEEHE

MHOFFEAME L LTI, EARMICEOT 70 —F 2 HN KB+ Y — 17 4
AT HEFRETDHETHD. ZOXH Y — VI L T, ROMEEZRIT 2.

(a) IR — &> TV DHBHHE L X TE 5 GUL ZBH% T 5.

(b) BAFEHE & xf5lh L7222 b, ME R ED AU AR R 2 IT/E T 2 XYy — o 7'm 4
A 7 HFETD.

Q) HHORFShIHMR

WS D2RI1T, —HoTHD.

(a) AR R FFHZ I 52 VWEBEETY, BAMARRZ RIS/ T 2 2 &N TE 5.
(D) MR EERR T2 Z &IC &0, PHRHAITERICH T2 EMZIRD 5.
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3.5.2 IR T O EXR EHER

(1) AEFREX
ZDRFFEIZONWTIE, IRO=ZDODAT v T HE-T-.
O FBEIAT T XY —NVOEKREFFT L.
@ F2AT YT FO%, CHTXIEY — L EFRELT.
@ FTIAT v FEELIEY - VEREHIFRICEL>TTARML, ®HELT.

(2) EMLGHARBROAE

MR E L LTIE, —HOThs.

(@) BARHE LMD LT W THEETE S GUT ZBI% L7,

(b) AR/ & — N D AR L AT 2R — o7 e N2 A T EBIF L.
WIZ, ZHOHAMRE TR 5.

@© BAFEE LT LTV THEETE 5 GUI

A=Y LR Y — NV ORFEENRINZET D720, 70D T W GUT BBETH S,
—HEERFLOTWHIEL, BASHETHFAE T L THLA, ARSHORIANHAELIC
KNWZ & LBRDFEREVRON TN D720, ABFFETHEE R MEBUT L - TRy —L
La—YHOXFEE RE T 5 HEZREL, BEL TS, ZoERBEREMNE, —H>0
BRI BN NS ENTWD., —2I%, 22—V~ RMET 204 ¥ ZADKEHIZBIT 54
BRI AL R—R FTHD. b O =%, WA X AROBREHRERERT [H
RKYU—HE] THD.

@ —H BT BN A Z ZADRERICE T D BERKFEHR = R —F > N
2P DA R, BESKET =2 Mob A2 —FIZ AL THS D
TEOICMERIERTHL. TNH WU RMER L R—r FTEL, 2= RbDOA
NERBHTELDIT, =P ~DHA X 21, W ODDOHEFNCERZ LA X %
DOFEEIZ T TWD., —DDFEDOTA X Ak LT, —ODREH IR —R 2 bR
EEF SN, IO A X AL, WIZEERPIZHI L T\ 5.

0 varValue — RESNTEEEOMBEEADNLTCHELI A XA, ZOH
DA X ZZH LT, —DD Textbox & W I KEH a2 R—%2 hINT
A ATV AEND.

0 strValue — XFHIEANLTELELIHA LA, ZOFOHA X2 A
X LT, —2® Textbox EWIHIRFEH IV R—R L T A AT LA X
nb.

0 constraint — A7V =2 MIHTLHHKEATLTHE LI A XA,
ZOFEDT A H 2 AT LT, —D20 Textbox &) KEH 2 R —x
VELT 4 AT LA END.

0 boolValue — BEEZIIMEEANLTHELINAZ A, ZOEDHTA X
VAWK LT, —2® ComboBox E W KEH AL R—R "R TFT 4 AT L
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4 ENb.

0 choice — WL OMDHEEZBIRLTHLLIHNA XA, ZOFEDOHTA
o2 LT, B@BRTH2EANKRT AT V=7 NOFEEICL > TES K
RBLaVFR—R MR T 4 AT LA SD. RIE, WREEOE O XKL=
VIR—F 2 NEZFETD.

*  ComboBoxTreeView &9 fEkE/ /N — DEEND —DD/NHE —
BBRIRLTHLL I NA X ADKER 2 KR—F 2 b,

» RadioButton ZEFOF RN DH TR E NI IRE SN~ EHE
DN OMDERNS =D& BIMT LA X ZAOHERBL = R
— 3 b

= CheckBox ZF 2T RRNLDOY TR/ ENHI N DLOHEA NG
—ORIERT DA X ADHREL 2 AR— 2 b,

*  ComboBox EWOMDH A XL ADKFRE 3 R—F ],

0 composite — EI AKXV ATEEDHA XL A BFHLHA LA Z
DFEDOH A Z 2 225 LT, FENRTNL DONDEH T8 L L)
HEBDT 4 AT LA END.

0 set — RUNAX L ATEEOHA XL AERERTHAL VA, ZOFEDH A
B AR LTI B A R, ZOEAEDTA X AOFHEIZ X > TEIRY
WZHRDHILD.

@ HA X AMOBEEH72RERE R T [HRANE)

— OO E KT D7D, 2=~ BT D22 HOT A X R BB T «
ATVATHIENLETHD. TOHA X AMOREER) 72 BAMR %2 BiE LS WE T
BT A0, AFRCRELE-ERABEICL > TERLE. ZOAEE BN T—o0
)= R MERERERBT DA ADEGERT. 3-5-1 (kg N Z —
“alter” MISHIND L XN A X ADKRBLO—FHRFHH I TS, ZD
MFBIL, A EHRICDT > TS, A, BERAEEEZRL, AUILGRIRESNA
W& D ) — RIS T D04 7 ADFEME R~
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= alter alter | datailt

altering parts of the above object

Data items to be altered and the corresponding operations on them

data items to be altered perfomred operation

constraints on the data items to be altered Choosing from

¥ coratraints on Customerdnf

Customent = int altering existing data iten -

operation detail

constraints an Accountlnf detaill

censtraints on the relation between Customerinf and Acccunting

B3-5-1 ft#k/ N2 —> “alter” NICASNEROHA F 0 ADODRKRE

@ HA X AOREBRZLERLT DT VT XA

AR CRL L7e A ¥ v ZADORKRBL A LR T D701, U7 T ) ZARNLETH
L. DT NTY ANE, RN F — ik A KB DR E A TR REER B HFSM 12 k- T
e ESND. KRR T AT 4 7%, DO HFSM 242 & 12, IWEERBIZMT 1D
BLROMEE AT DEGE “reqe)” HMNRI~EHENEMT 5L THD. H3-5-212X
F “req(e)” MOBMRBLAZAERT HHMAT L ITY ALPRINATWD, ZO7 1A
AL EFITT DI, BFe, ZTOBEREERT DHDHA XL AD parent BHE, BLOVA
HALET A AT AT HRRUPUETHD.
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showGuidance(Element e, Element parent, Control panel){
set eValue as the expected value of e;
if(parent == null){
if(eValue is a variable)

add a label to panel for displaying the request for e;
add a TextBox to panel with its name set as the name of e;

else if(eValue is an item chosen from a set of candidate items)
{

create a ComboBox with the candidate items and add it to panel;

else if(eValue is a set of values of the same type)

{
if(eValue is a set of composite values with fields f1, {2, ---, fn)
{
create a TableLayoutPanel tlp with n columns and one row;
attach a “add an element to the set” Button and set its action for click;
set tIp(0, i) as fi;
i=1;
for each children element e’ of e{
=5
for each field f* of e’ {
showGuidance(e’, e, tlp(i, j));
i+
}
i++;
}
}

else if(eValue is a composite value){---}
--- [/ for other kinds of eValue

3
else{
set parentValue as the expected value of parent;
if(parentValue is set of composite values){
if(eValue is of the type of field f of the subtype of parentValue){---}
else{---}
}
else if(parentValue is a composite value){---}
-+ /[ for other kinds of parentValue
}

K3-5-2 HAFVAORRBEERTST7ITVXL

® 2—FNLDANENET LT LTY X4

HA X ADHRBUC L T, 2a—PREFEINTT—FHBEOTHE AT TLHZ LI
o TS, TNHANENTZb DX, oL, W77 — X EE~EHT 5 2 &L N0
ThHDH. ZOERIZE S TROTA XV ADREBZEVHT T AT XNIETIND.
BJ 3-5-3 1 —FNLDANEZNET LT L TY ZLAPRINTND.
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List<Inf> getInf(Element e, Control c){
Create a new list infs;
set eValue as the expected value of parent;
if(c is TextBox){
create a Inf containing the information of the text of c;
add the Inf to infs;

}
else if(c is TableLayoutPanel){
if(eValue is a set of values of the same type){
if(eValue is a set of composite values with fields f1, 2, ---, fn){

=1,
for each value belonging to eValue{
=L

for each f belonging to value{
sete’ as the element corresponding to f;
newlInfs = getinf(e, c(i, j), ");
add each Inf in newlInfs to infs;

}

}
}
}
}

else if(c is ComboBox){---}
}

3-5-3 ANBEHZIET HT7ILITIVXL

® 4z — Lo )

—ODHUTV AT 2EFHH L LTHEY, TOXEY —LoBiEZBRICRA L. £of
<, [BI&HT ) (withdraw ) VO EEEOERMEEREZIEVHT A%, 2 2 CTHEHA
IR 5.

B 3-5-4 ICE DR — NV DRRD GUI FEER RSV TV D, AN RN Z — %5y
ML CWDH/RZ—2 v AT A (function selection) DNEINTWD. EMIIc Tt A
(processes) DARZIEHKT D72 DITNEREY 2 — L OFHR (FIZIE, ERINA,
HE SIVOIREBER, RERMRE) RS TWD.
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HRS L . assmassdl ki SN

File T -% i~
Services |
Type Procasses

AccountNe = seq of natd,
Prssword = string;
Castomerla = composed of
sccountNe; AccountNo |
parvword Pawwond

Cumency Type = {[<USD5, <Py,

TN
= 7 Amount = real,
Function Selection s Sirvecy Tiph 5
® Relation description Amoumt
# Recreation description Year = natd;
i Retrieval description Month = oud;
Dary = nat;

Date = Year*Month* Duy;
OpteationType = {<deposits,
<mithdraw>];
Transaction = composed of
dane: Dare

Var frav
et 3accaum_store- AccoustFile

Module editing...

3-5-4 XEY—ILGUIOBENRFT vy T ayk

Tt A 15| &) (withdraw) 1%, account_store L\ 9T —H A NT EHOM%E T
I DHEZF > T\ 5. ZOMEEORAGHELAZ KT 572012, —572% [function
Selection] = VU 7IZ& % [Recreation description] Z&ERL, LTS Ta L Ba—
B3 “alter” LWV HEESRZ — L BRI LT-. [ 3-5-5 10,37 —2 “alter” MBIREH
TR REN TN S,

||| ———— i
_— e RRREEEEEEEEEEERRERRRe—————— e

File T~-v @~
Service
Service
Type FProcesses
(AccountNo = seq of nat0; ©  |process withdraw(inf: CustomerInf, cy: CurrencyType.
Password = string; wa: real) success: string
CustomerInf= pre true
composed of post

accountNo: AccountNo

Function Selection

Relation description password: Password
Il & Reereation description end;
| £ commonly used data update ope CurrencyType =
| add {<USD=>, <JPY>,
delete <CNY=>};

alter| Amount = real;
- Retrieval explanation Ralanca — man
|
Var Inv

ext #account_store:
« i v AccountFile;

| Choosing an intended function... ext #t: Date;

B3-5-5 f#k/AZ— “alter” BNBRENF-KEBOWIORF vy T3y b

WIZ, ZORE = OFRIREEBX FSMIZL - T, 2—WF L Oxtahz L bk
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R AGREANEY HEN 5. 356 IZFDREFED T O E ADHFHD—2D L — U PRIRE
i, 35T TN I NT-ERGHEKE LR T DI DA F v va v RS
NTWN5D.

alter atter |

Data items to be modified and the the way to modify them

iudd o group
i data dems to be altered thee way 1o modify the data items
contraints on the data items to be altered
constraints on Customarinf
| corstraints on Accountlnf
groupt
| submit | constraints on the relation betwean Gustamerinf and Accountinf r

Which parts of the specified data items need to be altered?

X3-5-6 HAHF U ADRKRBEORF v T ay b

File Tl - & ©
5 N
5! Formal expression generation E‘M
= alter [ahter | detaill | detail2 [detaiB | detaild| result |
= detaill
= detail? The resultant formal expression is as follows:
= detail3 -
detaild account_store = overridel account_store |, [inf —>

modify(“account_store (inf ),

halance ——>

overridel “account_store (inf) . balance ,
ey —>
1 Naccountistor’e (inf) . balance (cy )+ wa

transactions ———>
conc{“account_store (inf ) . transactions ,
[mkaransact\on (
twithdrawcy,

)]

wall)

X3-5-7 HRIhE=-HABERXZT A RATLSTRUIDORFYy T3y b
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3.5.3 EREAMITT-ERE L BER

(1) FELHER
BURE TR N 7 — DS S TERERRIERR O SR Y — v 7 m s Z A T AR LT
2, FRET H72010E, LLTO =20 80 K-> T\ 5.
(@) B —IZ LV < DR RY — 2 ZBIMT 52 ENMETH D, Z O EfiFRS
L7200, EOL D RHFENRY — U ERHTRETHLIVOMEAR S 5.

(b) B & xtR763 5 GUL OFZMEEFHNT 5 Z ENMETH D, ZOBEE R T 5729
ZiE, Rl AE EET 2 RBRICED XY ICREOEFENFHTEA2NOMERL’H 5.
() BENVER LI RARDIE L &% ED X 5 ITRFET D20, Z OFREE R T 5129121,

AR ENTTERARROEHIEEZ DL ) ICHIF CELA0DOMESNH 5.

(2) BEOILAAE

FEROIGHFIEE LTIE, UTOZO»REHBTE 5.

(a) V7 b7 =7 RO MEREO TR EH AR ORI DL S .

(b)) HREFETEMNIZY 7 b U = T ERMARZ RS BT 51202 X 5.

3.6 BIEER 6 TCOFD Mo HRES F A ZBEBMICEMT 5V —ILDIER ]

3.6.1 HEDHEE

(1) BETHRHF

SOFL ALARIZIX, CDFD TY AT ADT —F T 7 F ¥ —%2ERL, TOHHIL, Y
2a— NV THRRUTEHRT D, 2O L5 RO ERZEICRILT LT =A— 3 (T
I%, CDFD 2 A7 MEEES TV A 28T 5 Z M ETH D, TNEEKT D201,
CDFD O Z BBV HT L7 BT, A7 LB T U A2k 2 g TtE 5.

(2) HMDEEHE

RO=>%BIEEL LTHIELT.

()T —H 70— )L—T%EGHIRN CDFD HY AT MMERES VA% BBV AT 57 VT X4
FRBLTD.

b)yT—27a—/)L—7%5ETe CDFD MHY AT MMERES T UA % BB ERT 5T VTR LEHE
B9 5.

(KB — V2RI 5.

Q) HADHFHEThIHMR

WS8R E LT, B Z =B &> TRRNITHER T % Z & LT
DT =A== a3 CEMRIICERT 2 LN TED. N Lo TER ARSI L IE
YHEDORGFEE KD E WO T, RIMICERT L2 LN TE, BRIOEAMARIZTR
SN LT — I MEzMR L THH ) ZENTES.
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3.6.2 IRTOEXREHE

(1) HETREX

ZDOWFRIZHONWTIE, ROAT v T HE-T-.

O %1 A7 v 7 : SOFL = BtBEMiER) 7o B A UTAR LR F1E O SR — L & M2
@ H2 A7 v 7 CDFD b > A7 ARE T T U A 0 BB A BCEL T & iF2E.
@ FE3IAT v VAT AERET TV A0 BEVER D KR Y — L B AL,

2) EHMEGHEREOAR
Z DRy DML R IE, SOFL = BBt iY) 7o i AR Geat ko 82> — 1 & CDFD 7>
O AT AERET T U Ao BEVERE A ED 5.

D SOFL = BBt iy 7o FE AU ARG FiE O Y — b

Rk 7 = A —3 3 % SOFL =EBrPEAARGLB AT ICH A L T3 72 SOFL = BB Mt ny 72 7
FAEARGDR FIE DS Y — /v iE, SOFL =B TEAMARGL R Bl 0 34z > — v, itk S
B — NS ERERRERR O TR Y — v, BEOH L~V OEET = A — 3 O LR
Y VERAE LY = Th D, R Y — NS SRR B O Y — v &
AT = A —> a3 L OSHRY — /Wi, R TREL <GB L7223, SOFL = BERE UftAkatal
EiftoXE Yy — ik, LTV ARY., 22T, ZRICER L THRATS. ZoXE
Y—Ui, ROEREZREEL TV 5.

D) AR DIER & R D 7= O GUT Hi&

H LV OHAEE AR ORET D T2 DITH 2 D GULIE, X 3-6-1 128 Lz & DA
HICE, H, HL W) Z D0 SE L CTWaA. 8451, Module Explorer &9 3E
AR, PR kS KOO 7 7 A VEREZEHT D 7 1 v R L Ok
DavR—x2 hOWHE (properties) R R"THU 4 KEEDDH. FHEHSIL,
FormalCDFDDrawBoard &\ 9 JER AR E 04D CDFD 24l 557 > RTH . A5y
I%, COFD IZRHET HEY a— VOB AR LR T L5V 0 RThD. —2oDEXE (Flz
X, PEERAEEROER) Ik LT, W< 200U > REMALYE T /REER S 5.
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Name
The Name of Process

ral I

a

limitagion : {<0>,<13,233,¢63}
start_time : Date

end;

Banklinfo = composed of
bank_name : sting

branch name : string

© sor [E= e
File Edit View Tools Help Task SRAT Specification Prototyping Verification Transfromation Testing
= I W)
o o
ModuleExplorer ® X | SuicaCard.cdfd" - X
& SuicaCard -
- A C;
& Informal cEdaoRPE4E4EE ¢ A » Ok
! ' SuicaCard iSpec -
- Semiformal
= SuicaCard sfModule
- SticaCard SfCOFD =
= 1AfL_dscom sfiodule
L §TRAE,_decom SfCOFD = | errorMessagg, e
= A~ FE R B ER sfModule uicaData )
L N 4R ) B SfCDF| e Init
E-# L sfModule (ESEEREEEE ST
Lol L SfCDFD
=) Formal
- SuicaCard fModule:
i SuicaCard cdfd L __buffer I moduie SuicaCard/ =
- Init fModule user M [
- Init.cdfd commuter - const
= Payment fModule bank H minimum _require = 130;
i Payment.cdfd —
L e e 4
il I p e
S— ax errortebans e ot .
= A —.payrment [l buer-Buffer
s 41 > payment success commuter_pass_irfo CommuterPass
El Display bank_info:Bankinfo
i end
Coloroi_Shape [ wnite User = composed of
El Properties name:String
Input Port Numbx 1 addressstring 3
Name Init date: string
Output Port Num 2 end:
Mo Buifer = composed of
money natl
_— use_history : seq of sting
_cardilnfu use_kind : seq of sting
end;
CommuterPass = composed of
start_station :string
start_line : string
end_station : string
= o Reference | suicaData end_line - sting

X 3-6-1

2)7my =7 MiEkE

LNV T N =T VAT LOAREEAERT D L &I, —2DFH LT ey=y ML
s, Zo7uy s ML, IFBEE, FRAUEER, B, B8 XU 7 2 (SOFL
BN TCA T V27 NEBAEESTH0ICa2—RER LA MERShb 2 &
NTE L. Pttkk & BRI L TiE, CDFD 23K Z E W ATRETH 578, it
BRI, 29 L6 CDFD MER SN2 BB, ZORFGIE, K 3-6-2 1Rk LZ@Y) Th

5.

SOFL=ERRER R ALk BT D 2 $; Y — L DGU]

SOFL Project
fe 1 Formal Clags
CDFD CDFD

X3-6-2 SOFLZm
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Z—H%, Module Explorer £\ @ ¢ & RIZE&E LV DtERRD 7 7 A VBB LTZD,
MELIZD T L ENTED. K3-6-3 132 DIEEDKTERT.

MaoduleExplorer 1 x
- SuicaCard
B~ Informal
~ SuicaCard if Spec
- Semiformal
- SuicaCard sfModule
- SuicaCard sfCDFD
B #1#A{k_decom.sfModule
- #TRA{k,_decom sfCOFD
= 5~ FIFR O EF stModule
- 1~ MR OB R SfCOFD
=-#, L L sfModule
- L L SfCOFD

- Formal
= =
- SuicaC, New... 4 Project
- Init fModule Specification Informal Specification
- Init cdf
& Payr:erzf CDFD Semiformal Specification
- Paymer| Scenaric Generation Formal Specification
=R Updjej Mg Inspection Class
- Update . e~
- Class Display Specification
Edit Specification
Delete
Rename

X3-6-3 Module Explorerra 4 > FIZHB I 7 A ILEERT 2H%F

IR~ T 1 &

a—HE, FRRMET o X 2B U C, MR EERT 2. Zo=F ¢ 2%, ¥
AT LR, T —# U Y — 2B LUK &V 2 IERRUEERIZ R U e i Auid7e & 7V iEkay
DX A MVEBEBIRIZAER L, &0 OREEIHZREEBICE S %2 BEIMIZ DT H#EE b it
LTWo. SHIT, BEOOHEBIL, MOESOEBIZERNH D Z & 2RI 7202,
ZOHE P BB T AOMEE LRIt L TS, BT, K3-64lRLT-koC, T
— &) Y —2IHA 2.2 buffer (F1.2.1)1%, ZOHEHANY AT MMERET/TICBWTER
NTRERE L2 1THB LB AH L 2R L TN,
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[P B Vew Tew Hs Tk SIAT Spechoson Promng  Vebcaben Tisseston  Teting
Hdo dan @
% T =
[ i~ TETRRARE
R 1221 BROEE
#50m:
4 . 1222 BROBERE
B SuceCast fllode 1223 SRGER
el 1224 HEEBIEN
= YL wcom itk
T ——— 1225 maER
EA-FEEn BN 1226 MuERER
hata | L0 1 13 Ukl
=i shoeie 131 ML L
i Kt oCOFD 1911 RN
1 Suacalard IModue. 1312 LOELORONE
SuceCard ofd 13121 MAERR
b 12122 FEERR
[
Pt 13123 ORGEER
Fomert o84 1313 Lkl
£ Uocien s
[resse
.

235 Mmaa
236 MirERER ¢

3-6-4 FHRALEHRIT 14

)RR T 4 #

SOFL ¥ AALEE L, WL O DEY 2a— bR ENTZbD0THL. —DDEY 22—
B WTCERT HEHIL, SOFL SFEIC L > Tk F > T D . K 3-6-5 IZitH L= L 9 1Z,
2—FRTORBEINTZEAY A b BlxiE, BESR, BHER, FLE&MGER, otk
AEREIR E) DOERLIZWIHBZIBIRL, ZTOHhHE2xT ¥ ) 7 CERT . 1ER
L7, display =1 7 Cord.

o Sclection dropdown listols

Fle Ede Vew Tock Hep Tek  SRAT Speclicstion Peototypng Vel Teiting I
|DEdS aan @
| e .
et
] e 3
Sweadfios  Poe
& Samtoma Er— r|
= faceCadsiols e rta L
SucaCard STOFD "‘:_ -
I cacun b S 800 s ot )
A F RO 1 [ o compeed of edlt area
A~ NEEAER ook
5 L dase e
Wtk 0 g
] -
# el Mode e S
St et
tleaie -
]
ST
[risinpr R - O
U e e et Lo
e e
I oo vt Comen wPote
brwcto Barsiz
=——
prang i
Sy .
g =eone display area
[ Ape——
nat
ey saqcl
iyt ey s
A —
et st 2
exi e wg
feot e e
ot e a
st e Dot
e —
bk paee g
e rame. Wy
oy orligpi
Camd &g

M3-6-5 FWALERIT 14

5y Atk =T 1 &

AT ¢ 21%, PR T ¢ & EEARMICHE U224t L 153, 7'a
Y ADERMAAE AR N Z — T HE SR T D KBy — A 2RI TE 5. X366 2%
DY =)V FEOE R AR SN TWD. £, KATTF 4 X%, CDFD &EY2— /LD
PasroREbiREEL TV D, Zo—BMIZ K> T, CDFD IZfEbN TV 2 7 rEADASN
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F—sTa—, WhF—F7u—, F=HZLT, BEROT 0247 E1E, TTED
FFEANIETDHEY 2 —/MHEER S NS, 200, BRI T ok X, F—% 7 a—,
F—H A NT R EEEE TS L X2, 4T CDFD 7 Sl 5. CDFD IZHE = - 7= BT,
RIETDEY 2 — W —BMEESF D e’ b A KT 5.

[0 Lo 0 ]

Fle Edb Weew Tesls  Help  Tmb SHAT  Spechesbion  Prolobymng  Venhesbon  Tramleesben  Testng
Sdd s hn e

[ el |

== i < Bl #T0FD
b ki sbodde
HaiahiL 00

Foersd

B SuieaCard Merkdn

1 ot MM
todd

5 Pyres Hschie
Pt 82

11 Updaie floe
Updts cfd

K3-6-6 HH/N\A—EFESHOBEERORFT Y T ay bk

6) CDFD ## < 48— K (CDFD Draw Board)

GUI OH¥RIL, CDFD i< =V 7 Tdh 5. CDFD ZZhRAITHE< 7=121%, CDFD (2ff z
HTRTCOAyR—RX bDOTA 3, A=a—IZRLTWD., 2—¥FRIx-nay
A= bDTA AL EHEZDA=a—PLRIRTH L, #<Y 7 CRBEICZDa VFR—
X FOREBRZH ZENTE D, fih/= CDFD ZfRELZD, a2 R —x 2 b & B
L2V, 7t ADA B T7 2= ADHEFLXEL LD T 52 EDRMHBITHEET DL &N
T&%. K3-6-TIZCFD i< AR—RORF v T ay haERLTND.
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|| Fle Est Wiem Tesh Hep Ted AT Specfson Protcping  Verficstion  Trewfrometion  Teing

[ B[ St (SRR | et |
S L AtfemrA4E@ES 0l

=i

HIRML_decom.
B L ] mscaDaty

Cobn o S04 Whete —Ryment |
Properie

B3-6-7 CDFDREK R—FDRF v T 3wk

7 7 at ZADO5fE

KLY 2T L OAERIL, —MKAYIZHEER) CDFD CREBLT 5. 2 2{Eld 5 ik
ELTE, BV a2 RN L ~ULD CDFD IS5 2 L Th b, AZEy—
ML, TOXS 77 e ASMROKEELREIEL TS, X 3-6-8 27T 57 mk XDk
WLUZIRREBN R ENTWD., 0 L THZRW L ~UL o CDFD 2 EL 72o12iE, R L 9572
EEAHEIND.
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r N
© sofL ol
File Edit View Tools Help Task SRAT Specification Prototyping Verification Transfromatiofi — Tesfing
EdS s nale Select one process and use the
=] ModuleExplarer & X | SuicaCard.cdfd* X ,  wX SuicaCard.fModule - X
- SaaCar T T YYTN COITteXt et e -
i SuicaCard fSpec =
= Semiformal
- SuicaCard siModule A
H SuicaCard sfCDFD 3
- HIHA{E_dzcom sfModule
© - ¥EAfk_decom sfCDFD | errorMessagg, W
B MR @ B4R sfModule uicaData )
§en MER O EER SCD N Init X
B Ha L L sfModule _S_UE*S_S,', .
finthL 4C0FD The-eurrdant imodule will be the
- Formal P35
£ SuoaCarifModde Heaxtthe mew fower
| - SuicaCard.cdfd AddNeFPATENS Ui =
E- Init fModule Shapes y
T /
¢ -intcdd Decomp sel&yel 1 dule const
- Payment fModule = T ! minimum _require = 130;
i ' Payment cdfd port
- Update fMadule .
- Update.cdfd SuicaCard = composed of 3
Class user_info:User
buffer:Buffer
aymen
PJ—; payment commuter_pass_lnfo CommuterPass
bank_info:BankInfo
end
User = composed of
name:Sting
address:string
date: string
end;
Buffer = composed of
money natD
- use_histary : seq of string
e fnd - seq o g
CommuterPass = composed of
start_station -string
start_line : string
end_station : string
end_line : string
— _—. Reference | suicaData . limitagion : {<0>,<1><3> 6>}
start_time : Date
_ [end:
BankInfo = composed of
4 L L T 4 bank_name : stina S2

E3-6-8 TOtRDHNE
fEEED = 7 AHR— |
TERR SN2 _RTotEE GEEA, FEX, BLOELEE) %2, MSWord 7714V B X
NRIF 77 ANV~ J AR—+TBHZENT&ESH. £7=, CDFD & JPEG, WMF, BMP, B X
OPNG 74—~ FDT 7 AN~ AR—= T HZLHETES., ZOXHITT T AR—
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var
card_info:SuicaOard;l

inv
R - e a1 T o sy R o i g e Y
12 EERSEFIRETTIMET T AT EIREE NI E
83 HELsRIRITORE TR A

85 BITIENRSEI TGS, DAY - IRITRE N St
36 HAET-RITHIIFATANEN T R LENED
37 hAST-RITHENAD - BLIA A EN TS LTSS

process init{zuicaData:SuicaCard) S8 Boal

et wr #Foard_info

pre RBERNE AT nilTROCEEFET S,

post 8 |5 ZENEBERED - FIEE2AHEITI. BINLESBoo BOES .

end_process;

process 11— FEEROEFRD
decom - FEEROESR

end_process;

process LG L
decom 0L

end_process;

M4-3 FWMALKICERSINEH, #H ToEROXFvToav b

empaiessaogs
—suicaData | )
Init H
SuUccess »

buffer errorM

— Ll
user [ __Eg

commute | Update H
bark —H succesg

—2an o

errorMesage,

—BERELL| payment H
success
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var
Hcard_info @ SuicaCard:

i
card_infobuffer money>=0 and card_info buffer monew<=50000;

process InitisuicaData: SuicaCardlerrorMessage: Strine | success: Bool
decom Ihit;
end_process

process payment{payment: sienlerrar Mesage: String | success: bool
decam Payment;
end_process

process Lpdatelbuffer: Buffer | user User | commuter pass: CommuterPass | bank: BarkInfolerrorMessage: String | success: Boal
decom Update;
end_process
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