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Structured Scenario Description and
Deriving Operation Models for Use-case Based Design

YoOsHITO TANI,* NARUKI MITSUDAt and TSUNEO AJISAKA!

Software systems design should get started with requirements description written down from
the endusers’ viewpoint such as use-cases. The use-case model is however not enough utilzed
for detailed design in real processes. This paper aims at effective use of use-case models by
deriving operation models from them.

In order to derive operation models automatically, it is firstly needed to make use-case
scenarios structured, and then the deriving rules are defined. An experimental tool is imple-
mented to evaluate the structuring methods and deriving rules. According to some experi-
ments on an example system description, several sorts of information are found additionally
required to derive complete operation models.
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description sinario
:SYM_SINARIO ‘{‘ sinario_list ‘}‘;

sinario_list
:flow_set
|flow_set sinario_list;

flow_set
:usecase name ‘{’ flow_list "}’;

£low_list
:message_or_control ';’
]message_or_control ;' flow_list;
message_or_control
:message_flow_set
|control_set

conitrol _set
:if_set
do_while_set
while_set
SYM_STOP;

if_set
:SYM_IF ‘(’condition’)’ SYM_THEN
‘{'flow_list’'}’
|SYM_IF ‘(’condition’)’ SYM_THEN
‘{'flow_list’}’ SYM_ELSE ‘{'flow_list’}’;

do_while_set
: 8

[ DO ‘(' flow_list ‘}*
SYM_WHILE ’(‘ condition )’
while_set
:SYM_WHILE ‘(‘condition’)’ /{’ flow_list ‘}’

message_flow_set
;relation SYM_FROM argument SYM_INPUT
SYM_USECASE SYM_RUN
SYM_EXTRA SYM_RUN
relation SYM_WHERE argument SYM_OUTPUT;

relation

: SYM_USECASE
SYM_ACTOR
SYM_EXTRA
SYM_RETURN;
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Fig. 2 BNF of structuralized scenario description
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"USECASE1l" {
AC:ACTOR 75 [start] =iJHL5, ;
U:USECASE2 % FE1T, ;
U:USECASE3 % EfT, ;
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}
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Fig. 3 an example of scenario discription
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"USECASEL"{

) .
% L (V:VALUE1=S:STATE1) %&b (
AC:ACTORL I [message] %*Hifl, ;

AC:ACTOR1 »*5H V:VALUE2 RS, ;
U:USECASE2 % FAT.

Y
} #%1iE¥ (V:VALUE2=S:STATE1) ;
A= AT = AT,
)

start :
V:VALUE1=S:STATEL, input "VALUE2"
/output'message"
stated - | statel

? V:VALUE2=S:STATEL state2

end

a4 ¥F+UA4»sREEE~DERY

Fig. 4 trans example
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Fig. 5 use-case model : cruise control system
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“control® (

Y BT (Viengine= S oN) {

U:speed %47,

U:speed #5 V: speed.now BT D, ;
AC:lebar i [decidespeed) %Hﬁ‘j]

AC:lebar 7% V:desirespeed

215,

L (V:speednow < V: desnrespeed) &6 [

Gup £ %A
T

% L (V:speednow>V: desirespeed) &5 {
U:speeddown ¥ #7,

}i
}i
U:speed % ¥iT, ;

U:speed "% V:speednow

‘%m

input"V:speednow", input*V:desirespeed"

1
AR5 —A#T, ;
}

V:engine

n "
control e

FRD, ;

output"decidespeed*

start —p» statel

statel

P state2

)

end

V:speednow
< V:desirespeed/

state5 state3
V:speednow
> V:desirespeed/ +
stateéb stated

state8 |e————— state?

v

Be sr—Xarbu—nizx5yaniEks+y) 4
Fig. 6 structuralized scenario description for cruise control system
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