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(solve!Cs):~(reduce Cs nil).
(reduce nil Ws):-(monitor Ws).
(reduce (Ci{Cs) Ws):-
(suspendp C),!,
(reduce Cs (CiWs)).
(reduce (CiCs) Ws):-
(exec C Ds),
(append Cs Ds Cs1),
(append Cs1 Ws Cs2),
(reduce Cs2 nil).
@ Y¥rvavER
(monitor Ws):-
(pick_equations Ws Equs Rest),
(solve_equations Equs),!,
(reduce Rest nil).
(monitor Ws):-(ans_oblist).
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Fig. 2 Reduction procedure
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:=(solve (Vd « Vr = 10) 1 l0n

(resistor_state Vr I 10)
(diode_state Vd I S)).

;::——4°v——~—4

<K7v—=4L> 1
(frame<72L—A%>

(Obj [(ako <7L—&f> - <7L—a$>)]

(@FIREORT <AQy p>eee<RAY b>)
(proc <iuHBE>.- - <HHEEH>)))
<TU—aBH>: 1= <XFEH>

. <xgyb> 1= (<Roy bE><EN>)
[d1] (diode_state Vd 0.off) :- (deval (Vd <= 0)). <Rmy B> 1= <KFEM>
[d2] (diode_state 0 Id on) :- (deval (Id >z 0)). <STU—LER>: 1= )
[r] iresistor_state Vr Ir R) := (Vr = Ir * R). ‘\(;ie;i;;"=7 FER>- <A TV =) PERD)
[el] X = Y) := (free_of_var (X = Y)),1t1,(test_equ (X = Y)), <F¥7¥= > =
[e2] (X = Y) :- (single_var (X = Y)),('sol'.ve_equ (X = 1)). (<BEIF> [ (ako <TL—2E>)]
[>=] (2X >z ?Y) :- !,(greater_or_equal X Y). <zuy FEE>- - <xay FBR>)
(<=1 (2?X <= 7Y) :- 1I,(less_or_equal X Y). <HAF> D =<XTER> | <EH>

O Frray e n—n

(1) (vd + Vr = 10)
(resistor_state Vr I 10)

(diode_state Vd I S)
JL [d1] I=0 S=zoff

(Vd + Vr = 10)
(resistor_state Vr 0 10)

(2) (5) (0 +« Vr = 10)

:§§§§§§§fn (d2] Vd=0 S=on

(resistor_state Vr I 10)

<Zoy bEHE>: 1= (KRoy FE><prologdHE>)

K4 7v-LEREBROEK

Fig. 4 Syntax of frame definition

and referrence,.

(fgetiObjs):-(match Objs Cs),
(devaliCs).

(vd <= 0) (1 3= 0) gmatch nil ?il)-)
match (Obj{Objs) Cs):~
JL rl Vr=o ﬂ fe2] vr=10 (value *oblist Obl),
(3) (Vd +0 = 10) (6) (resistor_state 10 I 10) (search_obl Obj Obl Ins),
(vd <= 0) (I >= 0) (frame_unify Obj Ins),
(match Objs Cs).
, l[ {e2] vd=10 ﬂ (rl I=1 (match (0bjjObjs) Cs2):-
(1) (10 <= 0) (M (13=0) (make_instance Obj Ins Cs),
(frame_unify Obj Ins),
l ter fann ﬂ [>=) (value *oblist Obl),
% (8) nil (set_onbt *oblist (Ins}{Obl)),

©@V2 v e 8IS

R3Y 57 v a O

Fig. 3 An example of reduction process.
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(match Objs Cs1),
(append Cs Cs1 Cs2).
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:=(solve (fget

(s1 (ako series_cir)
(volt 10)
(ele_a ri1)
(ele_b d1))

(r1 (ako resistor)
(resistance 10))

(d1 (ako diode))))

(REo=E

(frame tte
(Obj (volt V)
(amp I)
(power P))
(proc (P = I * V)))

(frame diode
(Obj
(ako tte)
(volt Vd)
(amp Id)
(state S))
(proc (diode_state Vd Id S)))

(frame resistor
(Obj
(ako tte)
(volt Vr)
(amp Ir) :
(resistance R))
(proc (Vr = Ir % R)))

(frame series_cir
(Obj
(ako tte)
(volt V)
(amp I)
(ele_a Ea)
(ele_b Eb))
(proc
(V = Va +« Vb)
(fget (Ea (ako tte)
(volt Va)
(amp I))
(Eb (ako tte)
(volt Vb)
(amp I)))))

tte : two_terminal_element'

b7 L—asl
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ORI

(fget

(31 (ako series_cir)
(volt 10)
(ele_a r1)
(ele_b d1))

(r1 (ako resistor)
(resistance 10))

(d1 (ako diode)))

(P1 = I1 ¥ 10)
(10 = Va + Vb)
(fget
(r1 (ako tte)
(volt va)
(amp I1))
(d1 (ako tte)
(volt Vb)
(amp I1)))
Ir * Vr)
(Vr = Ir * 10)
(P3 Id * vd)
(diode_state Vd Id S)

(P2

[ioresi “

I1 * 10)
Va + Vb)
I1 * va)
I1 % 10)
I1 * Vb)
(diode_state Vb I1 S)

(10

~
o

woe N

HuHuan

Q@7v—LDY &7 v ViR

(d1 (ako diode)
(volt 0)
(amp 1)
(power Q)
(state on))

(r1 (ako resistor)

(volt 10)
(amp 1)
(power 10)

[ SR

(d1

(r1

(s1

(ako diode)
(volt Vd)

(amp Id)

(power P3)
(state 8))

(ako resistor)
(volt Vr)

(amp’ Ir)

(power: P2)
(resistance 10))
(ako series_cir)
(volt 10)

(amp I1)

(power P1)
(ele_a rit)
(ele_b d1))

QRRY 2+

(d1

(r1

(s1

(resistance 10))
(s1 (ako series_cir)

(volt 10)
(amp 1)
(povwer 10)
(ele_a rit)
(ele_b d1))

(G0

and

its

(ako diode)
(volt Vb)

(amp I1)

(power P3)
(state S))

(ako resistor)
(volt Va)

(amp I1)

(power P2)
(resistance 10))
(ako series_cir)
(power P1)
(ele_a r1)
(ele_b dt1))



(frame gear

(0bj (rpm N)
(power_kw L)
(module M)
(no_of_teeth 2)
(material Mat))

(proc (gear_shape M Z D)
(lewis M Z N D L Mat)))

(frame gearsys
(0bj (reduction_ratio U)
(power_kw L)
(driving_gear Ga)
(drived_gear Gb))
(proc (fget
(Ga (ako gear)
(module M)
(no_of_teeth Za)
(rpm Na) .
(power_kw L))
(ako gear)
(module M)
(no_of_teeth Zb)
(rpm Nb)
(power_kw L)))
(Nb = Na * U)
(reduction_ratio U Za Zb)))

(Gb

(reduction_ratio ?U Za ?Zb):-11,

(Zb * U = Za),(13 < Za),(Za < 101),

(13 < Zb),(2Zb < 101).
(reduction_ratio U ?Za ?Zb):-1!1,

(Zb * U = za),(13 < za),(za < 101),

(13 < Zb),(Zb < 101).
(reduction_ratio ?U Za Zb):-t1f,

(for Za 14 100),(zZb * U = Za),

(13 < Zb),(Zb < 101).

(gear_shape M ?Z D):-
(module M),
(D =¥ % 2),

(lewis ?M ?Z ?N ?D ?L Mat):-
(60000 * V = 3.141592 # p * N,
(toothshape_coef Z Kz),
(velosity_coef V Kv),
(gear_material Mat _ _ Sigwb _ _),
(N *T=9.74 * 10000 * L),
(M %% 3 % Ky ® 10 ¥ Z * Kz * Sig =
2 % 1,25 *# T % 10),
(Sig <= Sigwb).

(a) ApURIE:
BT 7a75La0pE

Fig. 7 Programming examples
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& EELE (reduction
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(frame gear
(Obj (rpm N)
(power_kw L)
(module M)
(no_of_teeth Z)
(material Mat)
(tooth_width B)
(pitch_circle_diameter D)
(pitch_circle_force Fs)
(shaft_hole_diameter Ds)
(type Gt)
(shape Sp))
(proc (gear_shape M Z D B)
(lewis M Z N D L Mat Fs)
(wait (M Z Ds Mat Fs)
(select Gt (web_type arm_type))
(fget Sp ’
(ako Gt?)
(module M)
(no_of_teeth 2)
(teeth_width B)
(material Mat)
(pitch_circle_force Fs)
(shaft_hole_diameter Ds)))))

(wait Varsi{Cs):-(free_of_var Vars),(devaliCs).

) BRI

(X=Y) :- (free_of_variable (X=Y)),!!,
(approx_equal X Y).

(X=Y) :~ (single_variable (X=Y)),t,
(solve_equation (X=Y)).

(X=Y) :~ (select_variable (X=Y) Z),

(solve_equation_with (X=Y) Z).
© fmaREL

(X=Y) :- (free_of_variable (X=Y)),!!,
(approx_equal X Y).

(X=Y) :- (single_variable (X=Y)),!,
(solve_equation (X=Y)).

(X=Y) :- (multiple_operator (X=Y)),

(decompose_equ (X=Y) Eql Eq2),
(deval Eq1 Eq2).
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(solve{Constraints) :-
(append Constraints Rt Ready),
(sort Ready-Rt Sorted-St),
(set_onbt *clist Rt-Rt),
(reduce Sorted-St Wt-Wt).

(reduce Rt-Rt Wait-Wt) :-
(var Rt),!,(monitor Wait-Wt).

(reduce (R{Ready)~Rt Wait-Ready) :-
(set_onbt ¥clist Wait-Rt),
off_flag,R,1&, .
(value ¥clist Rdy1-Rt1),.
(find_mincost_cs Rdy1-Rt1 Rdy2-Rt1),
(reduce Rdy2-Rt1 Wt-Wt). '

(reduce (Ri{Ready)-Rt Wait-(R{Wt)) :-
off_flagp,(reduce Ready-Rt Wait-Wt).

(monitor Wait-Wt) :-
(pick_equations Wait-Wt Equs Ready-Rt),
(solve_equations Equs),t,
(reduce Ready-Rt Wt-Wt).

(monitor Wait-Wt) :- (ans_oblist).

(devaliCs) :-
(append Cs Rt Ready),
(devaltl Ready-Rt).

(fget Objs) :a
(match Objs Cs-Rt),
(devall Cs-Rt).

(devall Cs-Ready) :-
(value #clist Ready-Rt),
(sort Cs-Rt Sorted-St),
(set_onbt *clist Sorted-St).
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Fig. A, 1 Outline of CRS interpreter.



