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On the Method for Extracting Module Structures from Natural Language Specification
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The method to extract the structure of software modules based on object oriented model from natural-
language specification is presented. We concentrate on types of verb patterns occurring in sentences and on
types of relations among actions represented by verbs. In principle, each word such as nouns and verbs in
a natural-language specification corresponds to a software concept in object oriented model, e.g. ”class”,
» attribute”, and "method”. Choosing candidate words for software components, determining kinds of them,
and relating modules to other modules hierarchically depend on types of verb patterns and on those of the
relations. These rules for extracting module structures are collected and applied to the simple example ” Lift
Control Problem”. We discuss our approach using the example. This is an example of a part of a formal

specification of software development process.
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An n lift system is to be installed in a building with m flcors. — 1)

1)
The lifts and the control mechanism are supplied by the mamifacturer. —— 2)
The internal mechaniams of these are assumed (given). —- 3)
The problem aoncerns the logic '
to move lifts between floors accarding to the following cmstraints : — 4)

(3.1-5 agent : control mechanism  cbj:lift, floor)
1- Each lift has a set of buttons, ane for each floor. — 5)
@
These illuminate when pressed
(3.1-1 agent, cbj:buttan) (3.1-5 agent:passenger obj:button)
and cause the lift to visit the corresponding floor. — 6)
*(3.2-6 Ay, :press(agent:passenger cbj:button) Aobj wvisit)
(3.1-6 agent:lift cbj:floor)
when the corresponding floor is visited by the lift. — 7)
(3.1~7 agent:lift obj:button) (3.1-6 agent:lift obj:flcor)
2~ Each floor has two buttons ( except ground and top floor ).
@)
one to request an wp~lift and ane to request an down-lift. -— 8)
(3.2-1 agent:passenger Aobj:up-lift(cbj:]_ift))
(3.2-1 agent:passenger Abbj:(bm-]:jft(objzlift))
These buttons illuminate when pressed. —— 9)
(3.1-1 agent.obj:button) (3.1-5 agent:passenger cbj:hutton)
(3.1-7 agent:lift obj:button)
when a lift visits the floor
(3.1-6 agent:lift obj:flcar)
and is either moving in the desired direction,
(3.1-1 agent,cbj:lift)
cr has no cutstanding requests. — 10)
2)
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In the latter case, if both floor buttons are pressed,
(3.1-5 agent:passenger obj:button)
only cne should be cancelled. — 11)
(3.1-8 agent:floor obj:button)
The algorithm to decide which to service
should minimize the waiting time for both requests. —-12)
(3.2-1 agent:control mechanism  obj:request (cbj:Lift))
3- When a lift has no requests to sexvice,
(2.2)
it should remain at its final destination with its door closed
(2.2) (3.1-5 agent:lift obj:door)
and await further request (ar model a 'holding floor'). — 13)
2.2)
4- All requests for lifts from floors must be serviced eventually,
with all floars given equal priority. — 14
(3.2~1 agent:omtrol mechanism Aobj:z\aq.\st(objzlift))
5~ All requests for floors within lifts must be serviced eventually,
{3.2-1 agent:ocontrol mechanism Aobj:reqmt(cbj:lift))
with floors being serviced sequentially in the directicn of travel.

(3.1-5 agent:oontrol mechanism obj:lift(obj:request))
6~ Each 1ift has an emergency button which, when pressed
) (3.1-5 agent:passenger obj:button)
causes a warning signal to be sent to the site manager. — (16)
*(3.2-6 Ay :press(agent :passenger obj:button) Agpj:send)
(3.1-5 agent:lift obj:site menager)

The lift is then deamed 'out of service'. — (17)
{2.2)
Each 1ift has a mechanism to cancel its 'cut of service' status. -— (18)

(3.1-3  agent:lift obj:lift)
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Lift
has location : floor
direction : up, down. or stopped
status : out of service or on service
Lift L moves
means that

1) Repeat until the lift-request-queue of lift L is empty
or the status of lift L is out of service
1-1) If <floor F, direction D> is included
in the lift-request-queue of L, then
1-1-1) Lift L stops.
1-1~2) Lift L opens the door of lift L.
1-1-3) Lift L closes the door of 1ift L.
1-1-4) Lift L dequeues <floor F. direction D>
from the lift-request-queue of L.
1-1-5) Lift L cancels the lift-button
for floor F of lift L.
1-1-6) If direction D is up. then
Lift L cancels the up-button of floor F.
1-1-7) If direction D is down, then
Lift L cancels the down-button of floor F.
1-2) Lift L moves at 1 step.
1-3) where
1-3-1) floor F is the 1ocat:|.on of lift L.
1-3-2) direction D is the direction of 1ift L.
2) The direction of lift L becomes stopped.
3) If the illumination of the up-button
of the location of lift L is off,
then lift L cancels down-button of flcor F.
4) If the illumination of the up-button
of the location of lift L is on,
then lift L cancels up-button of flcor F.
5) Lift L closes the door of lift L.
end move

Lift L moves at 1 step
means that
1) The location of lift L becames floor Fnext.
2) Lift L reaches floor Fnext.
3) where floor Fnext is a next floor for lift L.
end move at 1 step :

end lift ;

Lift-request-queue is queue of <floor, direction>

Lift-button of lift L
bas illumination : on or off
Scmeone presses lift-button B of floor F
means that
1) If the illumination of lift-button B of floor F
is off. then
1-1) Lift-button B of floor F enqueues floor F
to the lift-request-queue of lift L.
1-2) The illumination of lift-button B of floor F
becomes on.
end press

Someone cancels lift-button B of floor F
means that
1) The illumination of lift-button B of floor F
beccmes off.
end cancel ;

end lift-button ;

Up-button of £loor F
has illumination : on or off
Someone presses up-button B
means that
1) If the illumination of up-button B of floor F
is off. then
1-1) Up-button B enqueues <floor F, up>
to the lift-request-queue of lift L.
where lift L is
chosen for going upward to flcor F.
1-2) The illuminatjon of lift-button B of floor F
beccmes on.
end press ; -

Lift L is chosen for going upward to floor F

means that
1) The location of lift L is nearest to floor F.
2) The direction of lift L is up or stopped.

end chosen :

end up-button ;
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