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Generating State Transition Models
00O from Use Case Descriptions

YoHEI TAKAKU, ! SHINPEI HAYASHIT!
and MOTOSHI SAEKI!

Use case descriptions are often used at the requirements analysis phase in a
software development process. Since descriptions written by a natural language
are informal, it is difficult to analyze them exhaustively. This paper proposes
a method to generate state transition models from use case descriptions. First,
we transform the descriptions to case frames. Second, we generate state vari-
ables from the case frames by the synonym and antonym relationships of the
verbs. Finally, we generate state transition models, extracting inner use case
transitions by the execution order of each use case and inter use case transitions
by the pre/post-conditions of them. We have implemented a supporting tool
for automating the method. A case study for applying the tool to use case
descriptions shows the feasibility of the method.

1. O0O0ad

0000000000, 000000000000000000000000000. O
000000D0000000000000000000000000000000000
00000,00000000000000000000O0O00. 00000000000
00000000000,00000,00000000000000000000000
0000000000O0C0O00000.00,00000000000,00000000
00000000000000000000.000,0000000000000000
000000,0000000000000000. 000000000000O0O0O00O0
00000000000,00000000000000
000000000000000000000000,000000000000000
00000000000000,0000000000000000000000000O0
0000O0000. 00000000000000000, 0000000000000
ODoooooO0000,SPIN? 0 NuSMV® 00000000O0O0O0O0O0O0O0O0O000OO0
0000000000000.00000000000000000000,000000
000000000000000000000000000000000000. 00,00
00000000000000000000000000000000000,00000
000000000. 0000000000000000000000000,00000
000000000000000000000000000000000000000.
00000000000000000000,0000000000000000000
00000000.0000000000000000000000,0000000000
00000000000000000000000000,00000000000000
00000000000000000000000.0000000000000,000
00000000000000000000000000000.
0000000000000C00O0O. 00,2000000000000000000
0000000.3000,0000000000000000000.4000,0000
0000000000000000000C00000000.5000,00000000
0000000.6000,00000000000.0007000000000,000

t1 000000
Tokyo Institute of Technology

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

0o0ooooo Ooooooo goooooo o0ooooooo poooooo oooo

ooao ooa ooa ooo ooa ooo

oooo ooooooooo oooo oooooooo oooo goooooooo
oooo ooooboooo oooo ooooooooo oooo goooooooo
oooo oooo oooo

1 00000O000O000000 1 00000000000000000O0 1 000000000000
2 0O000O0O0OOoOoooooooooo 2 0O0O0Oooooooooo

ooooo
2.a 0000000O0OOOO
2.a.1 00000000O0OCOO0ODOOO

01 0000000000

goooooooa.
2. 00OobOOoOoOoobOooboo

2.1 00000000
goboooooobooooboooooooooboOoooboooo,oobocooobooo

000000000000000000000000000000%0000,00000

gooooboooobooooobooooboobooooooooboOooboobOoOoooDo

000000000000 00000000000000000000 Larman 0009

gobooooobooboooobooooon

gooooob oooooobooOobOoOoOobOOoOoboobOobooOobboOoooo

o000 Ooooooooobooobobo

goboo oooboooobooooooboooboooooobobooooDo

goboo0 OoooooboooobboooboOobObOOoOoboboOoOobbOOoOoDoo

Uob oodooooobobobooooooboobooboooooboobooboooooooobooboo
oooo

oobo oooooboboboooooobooboobooooobooooboobooooooooboobo
goboooooboboooboooooooo

uo,booooooooooooooobobooooooboooOoboOo0oooooOooOoOOboOoOo

gooobooooouooobi1000b0000oboooooOobocOobOboco0oooooooDoboo
gooobooooooobooboooooobo200000000000bOO0ODODOO 10000D0OO
gobobooooooobooooobobo 200000000000 21000000000
goooooooob200000000000o0O0O0000ooooOoocOoOoooooboo
gobooooboooooobobooooo,2a00000000000000DOA0.

Vol.2010-SE-167 No.17
2010/3/18

ooogooooooo1oocoooooo“woog”0 “booooooOoooooo
0”000000000%00000000000000000000000000 GotoOD
000000000 000ooooooooooo0DInclude OO

2.2 00000

goboooooooooooooboooooboooobooooo,bo0oooon
0000000000, 0000000000000000000D0O0O0Y. 00ooO0Ooo
gobodobobooboobooobooooboooobooobOoOoboooboobOoOobOOonn
gooobooodoooobcoooobooOoboooobOboOoOobo.boocoobooboOoboooDo
000 SPINO NuSMVOOOO.O00OOO0OO0,0000000000000000000
SPINOOODO.

SPINO 1980 00 0000000000000 0O0OOO0OOODO,1991000000
Oo0oooOoo00oDOoo00o0ooOo0O00oOOob00oooob0O0o0oDOo0O000o0O0. SPINO
O000000D0D00D Promela, 000O0000D0O0OCOO0OO0O0OLTLODOODOOO.
SPINODOOOO,000000O00C00000DO0,000000000000000
oooboooooboooo.

23 0OO000O0OO0O0OOOO0OODOOOODOOOOO

goboooooooooooooooooooboooo,0boocooboooooonn
gooO0. obooooooobooooooboooooobooobooobooboOo. oo
goo0,0000000000000000O0O00O0DODO00DbOOO0O0DOOOOODO
gooooooooo.boo,0oboboooooobooobbooboooboOooDo
go0. ooooboo,0boo0o0oo0ooobooooooboobooboobooooog, ‘0o
0000oooo0o0o0oooo’0000ooO00. ObooO0,000000000000
gobooooboooooboooooooboooobooooooooooooo.ooo,oon
goobooooboooooooooooooobo,bb0oboooooooooonn
gobo. oo,00b00oboocoboooboobooboo,0boobooobOoobboOonn
ooooooooa.

3. DOOO0oOooOoooo

3.1 O a
goooooooooooboo20000000000000000CO0000O0O0O0O0
goooboooooooooboo200000ooobooobooboooooboobcOooooonoon

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

———————— KEEBOFH
=]

it _— >

= N

- R \
+ a2 —RREERE
\ O—2T7—AHNE% A
A ORI |cf8,o
\@%E&ﬁi%ﬁ I
A A KRR REEE TS
) ——
BER kA
\_ B ERENE J

02 0000000000000

goooooooooooboooooooooooobooboooooooooooooDooboo
goooooooooooooobooooboobooboobobObOOoOoooooboooooDoboo
goooooooooooooooooboooooooboOooooooobooooooDooo
goooooool10ooo0o0oooooooooooooooooooooboboboooOoOoo
00oOo0O0OO0000000ooOoOOODOO0O000DODOOO000 GotoOOOO
0000, 0000000000000000000000 IncludeCOOOOOOOOO
goboooboooooooboobooooo.
3.2 OJOOOOOD
gboboooobooooboooooooboooooooboOooooboobobooobon
D0000000000000000000000 FillmereJOOODOOODOOOOO™
gooooooooooooboobooooooboooooobooooooooooooooo
gboooooooooooooobocoooooboooOoboooboOooooobooboOooooooo
gooooooboo
go,gooooocoooboooooo,oooboooooobobooooooboooboo,boon
00000000,00000000000000000000000000O000O00*Y
gobooooooo.bocooooooboooooboooobooo,0bo000obbo0oboo0ooDo
gobooooboooobooooooooooo
goboooooooboooobobooboboob0 woooooobobooooooDbobOoo

Vol.2010-SE-167 No.17
2010/3/18

01 0000000000
oooo ooo ooo ooo ooo

00O 0, O O 0 0o 0,0,00

odobooooooooOooooooooooo“dodoooooooooooooooon
oooofdoooobooooooorooobooooofdooboooooooooooon
ogooOooooooUOoUoU0oUOoO0nD (ooo: 000,000 0000000,0
0.00)0000000000000000000000 10005000000000
gbobil1oobooooobooboooobooooboooobooboobbooboooo
gbobobobooboobooobog

gooboooooooooboobobooboboboboboooooooooo

goooooooOoOobDUdoU0oobOoOobDO0o viOoobOoOoUooUooUooUoobOoooo
000000000000 f:V - Viuy 0000000000 0000000
V= {v1,...,om} CVOV™ = {&,...,0m} CVODDOOOODODOOODODOOOOO
0000w 03 00000000000f0VOODDOVTOOOV- OOO0DO00000O0OO
000000000000000000 VT, V- 00000000000 =0000000
7, =0000000000000 VY V- O0O000O0fA000000)=00000000
ooo.

goooobobooobooooboooboobobobOo. boobooboobooo
gooooooboooboobooboobOooUooboobOooObOooDbobOoDbOoo
00000000000 oUo0o0oDO0o0o0o0oUoUD (e, 00DDO0OO)00
trruee DO O0O0OD0OO0OOO0OODODOOOOODODODOOOODODOOOODDODDOOODDDO
00000000000 (null,000000)00 false0O00ODOOODOOOOOOO
000000000 (o,v) € Vor ODO0O0DO0O0OOODODOOODOOOOODOOO
A = Var x{true, false} 00 0000000000000 O0000DOOO0OOOOOODO
goboobbooobooooboobboono obub v/DDDDDDDDf(UI):UEVJF
000 ({o,v),truey OO f(v') =€V~ 000 {{o,v), false) 00D DODO.

gbobooooobbooboobooboobobooobobboboobDooboboboDboo
0000000000000 000000 «000000000 Pre(u) CAODOOOOO
Pos(u) CAODOOOOUODO feAOOUDOOO

3.3 0DO0OO0O0OO

32000000000000 ADODODOOOOOOODOOOOOOO seSO000O0O

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

stack =0, cache =0, T =0 ; 000
procedure ExtractTransition(U, so)
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cache < cache U (s, u)
TraverseStep(s, u0 00 00000)
end if
10  end while
11 end procedure
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