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© sofL Bl [
File Edit View Tools Help Task 5RAT  Specification  Prototyping  Verification  Transfromation  Testing
EHS $a2a e
ModuleExplorer 1 x SuicaCard.cdfd* - X < SuicaCard.fModule - X
= SuicaCard - -
E formal _Q _@ @ o = E _@ @ ﬁ =] < Ap _p Cp R |======================Dec|a|a‘t|0n======:ﬂ
. SuicaCard FSpec e |
=N Semiformal
E| SuicaCard sfModule
. ' SuicaCard FCDFD 3
El %J_],Hﬁ{t_decom.sﬂ'\"lodule =
- ¥ERIE_decomsfCDFD | | ST EEE T
El- 4 - R @ BT sfModuls vicaData _
Loh - NIBE OB SCOF '—E‘—————h Init
B UL sflodule | SHEEESS g
L L L SfCOFD
&I Formal
B~ SuicaCard fModule
i b SuicaCard.cdfd buffer madule SuicaCard/ -
El- Init fModule user M
T ——— =
P Init.cdfd commutei M const
E| F‘?wgerd.ﬂ'\:ﬁodud:; bank I minimum _require = 130;
- Payment.c —
MLt SMad de S
‘ 1 F e
. arrorMelage SuicaCard = composed of £
Properties 1 = — : user_info:User
A _.paymen || buffer:Buffer
?l‘l' t-' payment ErEIIEE commuter_pass_|nfo:CommuterPass
E Display bank_info:Bankinfo
. end
Coler of _Shape [ White User = composed of
E Properbes name: String
Input Port Numbs 1 address string
Name Init date: string
Output Port Num 2 end.
UtpLL Fort Hum Buffer = composed of
b maoney:natl
- Ll use_history : seq of string
soo_Jind 500 o strng
end;
CommuterPass = composed of
start_station string
start_line : string
end_station : sting
ref suicaData d_line : stri
—ref oIl Reference | _suicaData end_line : sring

Name
The Name of Process

limitagion : {<0>,<12,<3> <62}
start_time : Date

end;

BankInfo = composed of

= |bank_name : string
branch_name : string

4 UL I
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CDFD CDFD
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ModuleExplorer

= SuicaCard
EI Informal
. SuicaCard if Spec
EI--Sem'rfnrrnaI
. E- SuicaCard sfModule
. L. SuicaCard SFCDFD
EI HHA{k,_decom sfModule

E| A= N O B ET stModule
e A PR O B SfCDFD
-+, L L sfMadule

----- F. L sfCDFD

EI Formal
: a--wﬁ
. - SuicaCs New..
=1 Init fModule Specification
t e Init.cdfg
5 CDFD
- Payment fM
. e Paymer Scenario Generation
[l Update fMo Inspection
..... Class Display Specification
Edit Specification
Delete
Rename

Project

Informal Specification
Semiformal Specification
Formal Specification

Class
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@ FEMHXLEHRIT 12

=X
File Edit View Tools Help Task SRAT  Specification  Prototyping  Verification  Transfromation  Testing
EHdS 4&aRle
MaduleExplarer * X | SuicaCard.ifSpec - X

= SuicaCard
EI Infarmal
. . BuicaCard fSpec
£} Semiformal
E| SuicaCard sfModule
¢ . SuicaCard SFCDFD
B ?‘Hﬁjﬂj decom sfModule
---- NHA{k _decom sfCC
B A FEER o EE S0
P A NEROER
= #LL»&L sfModule

----- Hd L SCOFD
[El- Formal
E| SuicaCard fModule
i SuicaCard cdfd
- Init fMadule

=) Payment fMadule

i i Payment cdfid

- Update fModule
. Update cdfd

4 L1 2

.42 FERFT S 8
1221 HEEREH
1222 [HRIAER TR
1223 £iERTs
1224 SEiRERENRER
1225 HARZ R
1226 MBS
1.3 L
131 SRTTb L
1311 £EEMEE
1312 L ELOEDIER
13121 $TE2F
13122 ZEEEH
13123 OEEEYH
1313 #EL
2 Data Resources
21 hatw—f8 FlL 1.1
211id
212 &8
213 iR
214 £EHB (Fi1.1.4)
22 buffer (F1.2.1)
221 &% (F1.2.1) (F1.1.5) (F1.1.6)
23 ERE (Fl.2.2)
231 BRER (Fl.2.2.1)
232 WBRERMEL (Fl.z.2. 1
233 £iRER (FL.2.2.3)
234 #£IREE Fl.z. 2.4)
235 FFAEAA (Fl.z. 2.9
236 HIEEREE Fl.2.2.8)
24 ha87—#ITHEE (Fl.2.1.1.2) FL.3.1.2)
241 #4978 (Fr.z. 1. .2.1.1) (Fl.3. 1.2, 1)
242 FEE Fl.2 11,212 (F1.3.1.2.2)

243 OFHS (F1.2.1.1.2.1.3) (F1.3.1.2.2)

m
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=+ Formal
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File Edit View Tools

Edd s am
ModuleExplorer 1 X
El- SuicaCard

E| Informal

i b SuicaCard ffSpec

L—__| Semiformal

E| SuicaCard .sfModule

i e SuicaCard.sfCDFD
E| 3NEA{Y,_decom sfModule

- ¥HA{¥,_decom =fCC

é n- h‘-rﬁﬂamﬁfﬁ st

- MIER S E.

E| #_,L\E.L. stModule

.U SfCOFD

E| SuicaCard fModule
i - SuicaCard.cdfd

Init fModule

- Init.cdfd

E| Payment fModule

Payment.cdfd

EI Update fModule

1

Update cdfd

Help Task SRAT  Specification  Prototyping  Verification

(7]

SuicaCard.ifSpec }"SuicaCard.sfModule |

Transfromatiocn  Testing

|T1_.rpe Declaration

ype

SuicaCard = composed of
user_info:User

buffer: Buffer
commuter_pass_|rfo:CommuterPass|
bank_irfo:BankInfo

end

User = composed of
name;String
address string
date: string

end;

module SuicaCard/

const

type

SuicaCand = composed of
user_info:User

buffer:Buffer
commuter_pass_Info:CommuterPass
bank_irfo:Banklnfo

end

User = composed of
name :String
address string
date: string

end;

Buffer = composed of

money:nat(

use_history : seq of sting
use_kind : seq of string

end;

CommuterPass = composed of
start_station :string

start_line : sting

end_station : string

end_line : string

limitagion : nat
start_time : Date
end;

BankInfo = composed of
bank_name : string
branch_name : sting
acount_number ; string
passward : string

end;

m
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(© 5ot EEE==x)

File Edit View Tools Help Task SRAT Specification Prototyping Verification Transfromation  Testing
 EHdS %R e
3 g°:‘f'55(;‘:r‘rj°’e' & X | /SuicaCard.cdfd ~ X | /SuicaCard.fModule - X
— || E- Suical
3 & Informal <@ @oPHEOEHE < A p L payment
z SuicaCard fSpec + ||{payment: signjemorMesage: String | success: bool
3 &) Semiformal T
&)+ SuicaCard sfModule Cut
.- SuicaCard SFCDFD £
Copy
- #4A{K_decom sfModule
- $T18#A{¥,_decom sfCDFD ir_o_rp_/[gs_s_ag‘ Paste
A M EROEF sfModule uicaData i z
i :’J"“I‘"IﬁiﬁtbﬁiﬁstDFD "s\> Init | Usmg Pattern
E-# L sfModule | success o
e H LWL SfCDFD
[=1- Formal
(- SuicaCard fModule b
- Ini uffer
E] qufModuIe = module SuicaCard/
i e lnit.cdfd user B
Payment fModule commute; . Updatze
. Payment.cdfd ] const )
&) Update fModule _EL’ minimum_require = 130;
i Update cdfd
... Class type
SuicaCard = composed of
aymen user_info:User =
~—R2Ymeny payment B buffer:Buffer
success commuter_pass_Info:CommuterPass
bank_info:Bankinfo
end
User = composed of
name:String
address:string
date: string
end;
Buffer = composed of
. Bank money:nat0
2 1 use_history : seq of string
. — use_kind : seq of string
end;
CommuterPass = composed of
start_station :string
start_line : string
suicaData end_station : string
“"‘”“fgf*--b Reference I = end_line : string
llimtagion : {<0>,<1>.<3> <65}
start_time : Date
end;
BanklInfo = composed of
bank_name : sting
branch_name : string
‘ T llacount_number : string
< | m | » [ m | » password : string
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SOFL

saipadol [He

File  Edit Help
EHdS &R e
ModuleExplorer 3 X
= SuicaCard

E| Imfarmal

i i SuicaCard fSpec

El- Semiformal
El SuicaCard .sfModule
. b SuicaCard sFCDFD
El ?J'_Iﬂ,ﬂﬂj decom sfModule
. - §NER{k_decom sfCOFD
o 1~ MER O EH sfModule
LA RO B SCD
B #LL\E.L stModule

----- L2 L sfCOFD
= Formal
E| SuicaCard fModule
i... SuicaCard cdfd
- Init fModule
Init cdfd
E| Payment fModule
Payment cdfd
=l Update fModuls

‘.. Update cdfd

View Tools

Task  SRAT

SuicaCard.cdfd™

Specification

Prototyping

Verification

Transfromation  Testing

<@ @oE4eOH A ¢ A oLk

Init

errorMessa

SuUCcess

Delete

Add New Flow
Shapes

Decompose Process
Export COFD

m

errorMesage

SLUCCEesSs

_..P_a.).'mf.rltb payment m
_..f.‘?.f_....p. Reference

| suicaData

module SuicaCard/

const
minimum_require = 130;

type

SuicaCard = composed of
user_info:ser

buffer: Buffer

commuter_pass_Info CommuterPass
bank_info:Bankinfo

end

Uzer = composed of
name: String
address string
date: string

end;

Buffer = composed of

maoney nat(

use_histary : seq of string
use_kind : seq of string

end;

CommuterPass = composed of
start_station :string

start_line : string

end_station : string

end_line : string
limitagion : {0,213
start_time : Date
end;

BanklInfo = composed of
bank name : strina

23 2hs)

m
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@ Functions arrangement

== | 2.1 Flight search only

ERKERDTZA—2aV FiE:

SOFL Informal Specification

System Name: Inspiring Travel Agent System

0. Function of the system

1.0 New user registration and update profile

(1) Using valid email address as unique user
name

@

2.0 Flight tickets and hotel room availability checking

X

1} Requred data input for flight such as:

+  Onmgn aty and destination city, city
amrport,
*+ one way or round trip,

*

L @

0. Data resources
1. User profile detail
2. Fhight information

0. Constrain
1. Only for registered user: every Yenl, 000 spent, user
will be rewarded with 100 points. This points can be
redeem with tickets price or room rate.

Abstract info

Informal Specification Amimation

Systemn Name: Inspiring Travel Agent System

1
b 1
: =<(ST)== :
1 “Webbase Main Ul : Flight tickets and hotel \, '
I ::SUZ*}/ room availability checking  fp !
1
i1 'B ==FU==Both :
1 ==EUP=>> T e . perlink | !
: DAge: All =<=PM== Animation and Hyperlink :
: ’@?S;?qer-A]l ~=UIC=>Filter, Displa |yperitance relationship:
:meri 5 ﬂ indicate the main user
:® T e TR . interface (root node) has

center
Menu position : top

- same user interface as
______________ _¢ . _:_ @ thenormal function

Flight tickets andhotelroom | (child node)

availability checking J1 ]

«::«::FLTZZ*ii*BOth i

<=1<=1P1\-'Ii=>i=>;—\11j_1113ti0nandH_\_-‘pel']j_lj Child relationship: Flight
——UIC>~Filter. Displa)/ tickets search only is

sub-function for Flight
. P

tickets and hotel room

1
I | Flight tickets search only f, k availability checking
"\ | ==FU==Both fu nctl|on
1§ ==PN>=>>Animation and f
: \HVDGI‘].‘i.nk e :
- L . o . o - i 1
] =UIC==Filter, Display Level 2
b — — |
1 s ‘..""h. 1
: - :
1 1
1 1
| Level 3

2012FEY I DI 7 LEN DO LEEMMAR ZIEEE
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Informal Specification Animation
Implementation Architecture (ISA-ia)

| System Name: Inspiring Travel Agent I
[}
<<(ST)>

p“ O aboutblank

S -~ C Q http://www.itas.com/

iTas

Your Travel Partwer

'L B TS I  wav

AEA%

Welcome = Not amember yet? [ Sign in ] Your tinerary | Your Account | Frequently Asked Questions | Feedback

I
| 1
[ — ;
t “Webbase | Main UI: Flight tickets and hotel \\, !
I <<SU>> room avajlabi]itychecking@ fo :
I
1 ‘Both <<FU=>Both ,
L pmre————
: (DAge: All -=PM>> Animation and Hyperlnk | |
I @Gender:All | <<UIC>=Filter, Display '
== !

:<<LF>§:)
i@ Number:
'® Buttons positioirs
. center

7

Flight tickets andm\

availability chec :
<<FU==Both :
<<PM=>Anmmationand Hyp ellm.k
<<UIC==Filter, Display

«

|

:

|

|

k |
Flight tickets search only i :
:

|

i

|

I

<=PM>=> Animation and

“Hiohe  Hotel Flight  Flight+ Hotel  Travel Package  Deals& Offers ~~ Rewards

BOOKYOUR TRAVEL

©Flight O Hotel O Flight + Hotel

Flight
© Roundtrip O One Way

Leaving from: Departing:

| city

Going to: Returning:

|Gy I

Children:  Infant:
10-65+Year

1 v

Hyperlink
<<UIC==Filter, Display

| (et our FREE Hotels apo
and sar booking rooms on the go!

DOWNLOAD NOW

@ASAP

A SUDDEN AVAZING PRICE

A SUDDEN AMAZING PRICE >

Deals so good, they're almost gone!

GRAND TODAY'S DEALS

TODAY'S
TOP DEALS

12 hours only

Expedia ASAP: Our Daily Deal

Inpublished Rate Hotels save upto 50%
IEW! See Our Best Deals on a Map search now
as Vegas: Palace Station & More saeupto 90%
Cruise Now or Later - for Less! saifon $169
DreamWorks Experience book now

Last-Minute Deals » | Book Early & Save » Hot Deals »

l
I
I
I
I
I
I
I
I
1
I
I
[}
I
[}
I
I
: <<FUU==Both
I
I
}
I
I
L
I
[}
I
1
[}
I
[}

20126 EY I T IE

About | Termsand Conditions | Privacy | Site Map| About us | About [TAS]

Copyright © InSpiring Agency Corp. All right reserved.

PHOEEMNHAIESE
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(2)EWXEHRT =A—23> DX FEY—ILDTAMAT

Home Insert Design Animations Slide Show Review View Add-Ins SOFL Semi-formal Specification Animation SOFL Informal Specification Animation ';,

¥ Radio Button ~ ¥ Buttons ~ Cursors ~ Button Behavior ~ B Card ~ ) Money ~ User Registration " /»\ Fy 8 T g

E Check Box = . Toolbar ~ - Skroll Bars ~ Input Behavior ~ &= Keyin ~ Expendable Function ~ Searching iy V y

I~ Filter ~ m Window Control ~ ‘ Misc ~ Mouse Over Message “% Sliding Calender | Receipt Printing Change Password = SI i d i ng Ca I e n d a r C reated fro m
Ul Basic Components Single Animation Templates Composit Animation Templates Dom

customizable Sliding Calendar
Welcome - Nota member yet?|[ Signin]Yc

il
Your L Partner Template
Home Hotel Flight Flight+Hotel Travel Package

BOOK YOUR TRAVEL

@riight O Hotel O Flight + Hotel
Flight
@© Roundtrip O OneWay
Leaving from: Departing: ]
[Fokvo | 2¢/502012 ]
Going to: April 2012 LRI ) 5P Our Dally Deal 12 hours only

kkualaLumpur Isurwrrs SMTWTEFS

Adult: Chﬁren. M0 May 2012 June 2012 saveupto 90%

0-65+ :r - TWTFS SMTWT
2 RE e b Our Best Deals on a Map search now

ummmnamnﬂm« 8910112 345667
saveuplo 500/0

45 16 17 18 19 | 10 11 12 13 14 Palace Station & More

Budget: £
| 222324 2526 17 18 19 20 21
Any v w or Later - for Less! sail from $1 69

29 30 M 24 25 26 271 28

brks Experience book now
Close

' :EQW“;IRI:::;?M : T Tastiinute Deals» | BookEarly& Save» | HotDeals »
: our ap

About | Terms and Conditions | Privacy | Site Map| Aboutus | AboutTAS]

Copyright @ InSpiring Agency Corp. Al right reserved
@ Internet #,100% -

Slide6 of 26 | “Théme Office™ |~ English (Malaysia) [ms=
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SOFL Semi-formal Specification

module Online_Purchase_Decom/ITAS_System
type:

CreditCard = composed of

N\
cc_no \strin
sec_no : nat0

ticket_price : nat0
end; ....

inv
(1) The credit card is a vali

redit card for purchasing;

ERRT = A—a DA

CAuthentication_Charge

Invariants
(INV) Output (OT)
w

Data Sample Data Data Sample Data
type Data Store variable type Data @ Store

\ msg2 | sting] ]

card secwyty
number,

f H
" o

C C 5

o

secno D1:credit_card info =
B =

%

e/

Process' CCAuthentication_Charge F

ext credit_card_info ®

4 D1 redit_card_info | D1\| credit_card_info
123456789

pre the customer has finalised his/her ticket selection
post if the credit card is valid

then charge the amount

else transaction is terminated.
end_process;

2012FEV Iz 7 IERFOREMRIEET X

(ceno: string)

N“Pa ment accepted”
(msgl: string)
12 éw
secno: nato) Process Name here

-

YES Invalid ¢ =

amount: nat0) (msgl: striny
R

22



Q) FBAEHRT = A—a>vDXEY—ILOTORNAT

SOFL Semi-formal Specification Animation ribbon tab

Presentationl = Microsoft PowerP

Home Insert Design Animations Slide Show Review View Developer SOFL Semi-formal Specification Animation SOFL Informal Specification Animation @

Input v Charactor  Set Product
QOutput v Enumeration Sequence Map

Numeric
Get The Process +~ Boolean Composite Union ®
Single Process Animation Data Type Animation Templates

Home  Insert Design Animations Slide Show Review View Developer SOFL Semi-formal Specification Animation SOFL Informal Specification Animation Format

hout_ |2 - Character  Set Product
e m] | mare T
s:::e Process Animation Data Type Am:ln.f
; SARHCEZ Process Name here
Output: 2

> I o o
Getthe process (INV) Output (OT)

A slide with 2 varisble b
O Daabse

Data
N Vel | g | 1258
input and 2 |m

E
\%\9

£

variable a

s e w—
arabl, | stmg | WELCOME ||

raccess Name here

output single
process template
will be inserted to
the active
presentation file.

The process
invariants is here

Database name

T~

51234567
(Variable,: string)

Process Name here

01/11/2012

(Variable, : date)

Click to add notes

5. SOFL Specification

Slide 2of 2 | "Office Theme™ | <  Japanese apan) B&Ee A

2012FEY I DI 7 LEN DO LEEMMAR ZIEEE
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24 BKERRT = A—2a D BEERE.

HELUXZEY—ILOTaNA4T
(M EREHRT=A—a> OB EBLEAE

HiR: SATLRGIEROEBSIELIESHEZ

Rl

9 Do
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FREFRT =A— 3> DFE:

& AT

VATLDT—XTIOFVv—%TFE
9 H5CDFDMBL I AT LBEEES T A%
REH9,
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account_file

Withdraw

cash

err2

withdraw_comm

Lot : u
| | Receive_Comman sel o) | check_Password 4#"1’

balance_comm d

-
\\
Show Balance ﬂb

VAT LIRS TIF DEHI:

1. {withdraw_comm}Receive Command{sel}Check Password{actl,
amount}Withdraw{cash}
2. {withdraw_comm}Receive _Command{sel}Check Password{actl,

amount}Withdraw{err2}
3. {withdraw_comm}Receive _Command{sel}Check Password{errl}
4. {balance_comm}Receive Command{sel}Check Password{act2}

Show_Balance{balance}
2012FEVIN )7 IZERHFOAEBMARXESE 26



ATYIT2: IREHSINE=URATLBRES )4 %
FHIIZFRKITET S,

account_file

cash

Withdraw

errz

withdraw_cumrn

| | Recemwe_Comman sel Check_Password

balance_cumr‘rk d u

pass \
Show_Balance %

2012FEY I DI 7 LEN DO LEEMMAR ZIEEE 27



account_file

a nt

Withdraw

"withdraw"

"withdraw"

L

Receive_Comman
d

true Check_Password

account_file

/

Withdraw

-

Receive_Comman
d

Check_Password

2012F Y7 TENFDOEEMREIEE X

cash

cash
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"withdraw"

account_file

1000

"lack", 1111,

Withdraw

-

Receive_Comman
d

Check_Password

20125V I )7 TENFDOEEHM R EIEE X
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(2) F¢=x

HHRT7 = A—2a3VDXBEY—ILOTORNAT

(@ sor

File

Edit View Tools Help

ModuleExplorer 2 x

i - SuicaCard .if Spec
= Semiformal
E1- SuicaCard sfModule
i . SuicaCard sfCDFD
- F¥I#A{Y,_decom sfModule
. - ¥HA{k_decom sfCDFD
B A FIF$R 0 B stModule

>

Task SRAT

Specification  Prototyping  Verification

| " Payment.cdfd ]/'Update.cdfd |

Transfromation

Testing

error sage

E) #. L L sfModule

=) Formal
- SuicaCard fModule
:  i.SuicaCard.cdfd
B Init fModule
i i.nit.cdfd
E]- Payment fModule

e

L~ NS 4R o B ER SFCDF

Led L L SFCDFD

m

checkBankInfo [

ount

|
B~ Update fMod
i Update .q

-.-Class

New... >
Specification

CDFD

4 |—m|

Scenario Generation

Properties

Inspection
Display Specification
Edit Specification

checkMoneyAmm

Expenditure

| am®|

| errorMessage

\ /%Vupdmccount

Delete
Rename : ;]
1< 3
‘— " Scenarios - X
ID | Module ] Scenario l Consistency
1 Payment {checkBankInfo_11}
2 Payment {checkBankInfo_12, checkMoneyAmmount_11, Expenditure_11}
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name: belongTo
explanation: This pattern can be used to describe that an element is part of certain object

constituents: element, container
solution:

(dataType(element), dataType(container)) — formal expression
(T,setof T) — "element inset container"

(setof T,setof T) —  "subset(element, container)"
(T,seqof T) — "element inset elems(container)"
(seqof T,seqof T) —  “exists[i, j: nat0] | element = container(i, j)"
(T,mapTtoT) — "elementinset dom(container)"
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(2) EFRINR—2 O R T s

Patterns

Relation pattern Recreate pattern

Retrieve pattern

Hierarchical Non-hierarchical
X : delete
relation relation

belongTo
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(1) fEER/N2—HBDORITA X
ERIREEBRT/NI—MBERITT S,

e a/req(var,) e b ({var,>5})/2.C @ &c/d ‘

var; = var; =v; +a var, = var, = b +1,
var, = v2 return = var, -var,
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%ﬁ?éo

return = ig -+ b

fg {210) / O

A

returm = i1 + €

i (g) o

&

return = iy + o

(" Hy A (" H, A
i) o 2 (g2} 02 Iy (24} As
SO o A:
i3 (23} S 03 is (s 03
ow) () A (O
|,\‘ J o return i i},
~
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17 ILT) X Ls

<FSM name ="">
<state type="initial">
<name></name>
<inf> </inf>
<transition>
<input></input>
<output></output>
<dest></dest>
</transition>
</state>
<state type="accept">
<name></name>
</state>
</FSM>

an individual FSM

< _IIII>
<nestedFSM> |<nf tygi Ry
<name></name> <1F:)al’a></ii)ara>
<para type =""> 2 pri _n>)$e e
<name></name> explal explai
<value> ﬁvalue></value>
<para></para> </inf>
<type></type>
<value></value>
</value> <value>
</para> <nestedFSM></nestedFSM>
<func></func>
<para>..</para> VAl
</nestedFSM> ora ora
</value>
variable information on
a low-level FSM . -
states and value information
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String generateObjFromStr(String str, Module m, object currentODbj){
if(str is empty)
return currentObj;
else{
if(currentObj == nulD{
i = O;
while(str[O, i] is not an element name){
i+
>

set e as the element named str[O, i];
return generateObjFromsStr(str[i+2, str.length], m, e€);
B g
else if(currentODbj is an element){
preSsStr = str;
if str contains
set preStr as the string before the first °<.°° of str;
if(prestr == “wvalue™){
set v as the value of the element currentODbj;
return generateObjFromStr(strpreStr.length, str.length], m, v);

‘e >

>
else if(presStr == “name™){
set N as the name of the element currentObj;
return generateObjFromsStr(strpreStr.length, str.length], m, n);

>
else if(presStr == “type™){---%
--- // other possible values of preStr

>
else if(currentODbj is a type){---}%

else if(currentODbj is a variable){---%
--- // other situations

IEHEREITHBIFETILIVR L
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Algorithm Utilization of Pattern knowledge

represented imn HFSM

Cct — Aucgclect; €S — qOc¢; TNput = return — nNnull;
while(cs & F<f |] states is not empty){

set variable input as the input from the user;
if(cs = Fcp){
Nns — o — null;
foreach (@, G) In Acc.(cs){
iIT == Iinput && g e G -g){
Nns = S¢s(cs, (i, G)); o = A (cs, (1, G)):}

if(onue(cs) =< || v & Veer(cs) - our(V) = S || o) = S){
states.push(ns);

iIf(oner(cs) = <)
set ns as the initial state of one of the FSMs inNn oh=(Ccs);
IT(AV = Vger(cs) - onr(V) = 3){
for each v e Vger(cs) that satisfties o(Vv) = S{queue.push(v):}
if(onue(cs) = AD){set ns as the initial state of

one of the FSMs Iin one(Vv) where v & Vger(cs); ¥
else{specify variables according to -t (CsS)}

If(onr(o) = SH{
queue.push(o);
set ns as the initial state of a FSM in onw=(0):}}

else{display o to the user;}
else{

if(return = null ){
replace the corresponding part in queue[top] with return;
iIf(ocnr(qQueue[top]) = <S){
temp — queue.popQ;
if(ttemp is output){display temp:;}

else{specify variables based on temp;}}}
Nns — states.popQ:}

cs — ns; cf = A where cs = Qa:}

HEFSMIZEWTRIFSN={LHk/\F— 78
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(3) {EHR/NF—(C

DRI ERIER DB Y—IL

VR ———————————— | e

File

-j¥ Service

Function Selection

|

#- Relation deseription
EI Recreation description
. B commonly used data update opes

~add
delete
- Retrieval explanation
I | select |

4 1

| Choosing an intended function...

1"\.“@'

Service

Type

Processes

AccountNo = seq of nat0; +
Password = string;
CustomerInf = E

composed of

accountNo: AccountNo

password: Password
end;
CurrencyType =
{<USD=>, <JPY>,
<CNY=>};
Amount = real;

Ralancra — mman

Var

process withdraw(inf: CustomerInf, cy: CurrencyType,
wa: real) success: string

pre true

post

Inv

ext #account store:
AccountFile;
ext #t: Date;

FiEY—)LDOGUI
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B oaraimes atprs s

gt rr e

alter

alter |

Data

items to be modified and the the way to moditfy them

add a group

data items to be altered

the way to modify the data items

group
contraints on the data items to be altered
[ constraints on Customerlnt
[ constraints on AccountInf
eroupl

[ constraints on the relation between Customerlnf and AccountInt

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

m

HAZ D ADRARBFEDRAFvTavk
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-
ol Formal expression generation

= alter
= detaill
B detail?
= detail3
detaild

Lalter | detaill | detail2 | detaila | detail4 | result |

The resultant formal expression is as follows:

account_store = overridel account_store | linf —>
modifyl account_ store (nf )
balance ——>
overridel account_store (inf ) halance |
oy ——>
“account_store (inf ) . balance (cy ) + wa

1

transactions ——»
concl account_store (inf ) | transactions |
[mk_Transaction |
twithd raecy,

D

wiz )]}

I

ER SN =B ERD T AT LA
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(1) BEHIAEICE ST AARDOAERRD A ML
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(Q)JREHBHADSuUicah— KR RT L
(D) RITEA AT L
(c) AX—PRBESAT L
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LB (T D7)

VDM, VDM+ + ., B-Method., Event-B&Et T, SOF
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ER T HAE RN FEZFIRELTLVET,

B-Method,. UML+OCLé& EEXRT,

VDM . UML

SOFL=EZ[EEE 75 iz s b B ffir 1 .
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TN\ —ZEZEICEV. FARENBEASETERS
NIZARZTERETHEITEKOT, ﬁfﬂﬂ%?’a\ E)Jig
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4. SEDOMHRFRRE
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