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Continuous System Simulation Language
Tomoyuki MATSUZAKA
Abstract

Continuous system simulation languages such as CSPL or CSSL are
implemented on large-scale computers, but not on small scale-ones.
However, rapid development of micro computers or personal computers
has enabled us to realize such languages on small computers. Hence
the author has developed a new simulation language DECS{Differential
Equation based Contunuous system Simulation program) which can be
implemented on not only personal computers ,but also large-scale
macines. Thus, the users can select computers properly, depending on
problem scales, and save computation cost. This paper describes the
constitution and application of the language.
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TCTHAT+ Vo VR EREHAV T T F o VHERRBADEBE S TS o
TI3IVIBITRABOLEI PORENBIBILED. EH 2L -V 5 v
SEBHEINBZ LD ITR 5 1,

2, BHEZRY I V- v g 3’%?%52)

1955FSelfridgeS 5 4+ Vs WVt BEHICL 37 Fu /HEDY Y 2L - 4,
TROEF 4 VSN TFusry Iar—5 DAS) AR LTLR. A0
Ry iav—5 (EREFRvialb—-vs YEEZE0BEHR) SERIhTsE
oo T 2F LB L

(a) 7oy s &EEE (block oriented)
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(1) 24 F2X (OTITLE)
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¥*INITCON

X1=Ci

X2=C»2
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Xn=Cn
*¥END
CZTXin 2o - XnidREZE T Cy, Co - CrB3WIHHETH %,
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YRF AREBRXICHEAINZ2ERHOEZLDT 2XTH S0
*CONSTANTS

Vi=ty

Vo=to

Vn=tn
$END
CZTVis oo VnlZZEH Tty te  thldEHTH 5,0
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$ARRAY
DIMENSION A1(10),A2(100)
COMMON B1(10),C1/B2(100),B3(10)/

*END
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DEHIB_ooABAICL - TEERTE %0
dx/dt=f (x, u, t) (1)
y=9 (x, u, t) (2)
CITx. U YBFNFRRER bV, AR bv, AR bT
55, LAPRIEOBEIREEBTIEFET S LICLDRRENY b,
HARZ PAVERDDBEBTEZN, EFEEOBERZIOHERMEL TV,
DECSTItET. EHBE VWSO R F AR OBATE 3L 5 TlHR  RUNGE-
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*DYNAMICS
DOT(X:)=F1 (X1, Xe, Xa, =+ +Xn, U, T)
DOT(X2)=Fa (X1, X2, Xa, **+Xn, U, T)

DOT(Xn)=Fn(X1, X2, X5, +++Xn, U, T)
*END
DL IEREN 3,
BREVRATFLARRBXOP TR X7 4 =27 o EFORTRANGIS T %
THIENTE B,
DECSD & » TW AR EFTRIEREER L BSR4 IRT. Th SO,
a) E5RAERK
RAMP 5 v 7B
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b) wERIH
NOT BE
AND mETE
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c) A4 »F v
FCNSW B¥ x4 » F
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d) FERITEHK
LIMIT D34y %
DEADSP R
HSTRSS EZF Y ¥z
FITTER iz BE%
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#SUBROUT INE
SUBROUTINE SUBI (A1)
DIMENSION A1(10)
COMMON B1(10),C1/B2(100), B3(10)/

RETURN
END
*END
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da/dt+k{(a®+3b%)a-8up}/8=Bsin2t l

d®b/dt2+kzdb/dt+(3a%+b®)b/8=0 J 3
Tl Ty
xl=a ]
x2=b b (4)
x3=db/dt )
EBWTY —R 7075 ARERT S &
o REM PARAMETRIC EXCITATION
2: >TITLE [ Parametric Circuit’]
3: >TIMER [150,.02]
A: SPRINT [D:X1, X2]
5: %CONSTANTS
6: Kl=.1
1 K2=.2
8: B=1
9: J0=.8
10: ¥END
11: *INITCON
12: X1=.5
13: X2=-.5
14: *END
15: *DYNAMICS
16: DOT(X1)=B*SIN(2#T IME) -K 1% ( (X1*%2+3%X2%%2)%X1-8%U0) /8
17: DOT(X2)=X3
18: DOT(X3)=—K2%¥X3-(3%X1%%2+X2%%2) ¥X2/8
19: *END

L%, YA FDOHBIRTILEDOBDTH %,

2: 74 VX

3: Z 4% —XT, ZRMERR150. EEZA0.02

4: HASIBLTF 4 R 2107 7 4 V&KL 0, X2.0CTHS

5:~10: EHHEREX

11:~14: ¥ HAME % E X

15:~19: Y ZA 7 AFBABX T, (3) OWHFRERZE (4) OREFEXKE
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£1 EERERK

B ¥ DECSEC iR HAELD
RAMP Y=RAMP (X) ¥Y=0 t<X
Y=t-X, t=X
STEP Y=STEP (X) Y=0 t<X
Y=1, t=X
Y=0, t<P1
SINE Y=SINE(P4,Ps, P3) Y=SIN{P2(t—P1)+P3},tgP1
RANF Y=RANF (P4, P2) Py {H
Po EEHERE

#* 2 BRI

B ¥ DECSEZ B HA LR
NOT Y=NOT(X) Y=1, X<0
Y=0, x>0
AND Y=AND (X4, X2) Y=1,X:>0 and Xs>0
Y=0, : 2 14} o B
OR Y=0R (X, X2) Y=0,X:<0 and Xo=<0
Y=1,: BRI OB
=3 Z 4 v FEH
B ¥ DECSEC R AR
Y=X2,X1<0
FCNSW | Y=FCNSW (X4, X2, Xa, Xa) Y=X3, X1=0
Y=X4,X1>O
INSW Y=INSW (X4, Xz, Xa) Y=X», X440
Y=X3, X;20
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B DECSEZ R #HA LA
Y=X,P1<X<P:
LIMIT Y=LIMIT (P4, Po, X) Y=P4, X<Py
Y=Pa.x>P2
Y=0,P1§X§Pe
DEADSP Y=DEADSP (P, P2, X) Y=X-Ps, X>P>
Y=X-P4, X<P,
¥ Y=X—P2,X>Xn_1
HSTRSS | Y=HSTRSS(Ic.P4, P2, X) Yn_1<X-P»
Y=X—P1,X>Xn_1
Yoo i <X-P,
Y=Yo_i: ERERAAA D B
Yo_t, Xn-1: 1 DHID &
lc:YO ¥ HIE
FITTER | Y=FITTER(Yy, Yo, Y3, Y=Yi, X<X4
YA,YS.YB.Y?, Y=Y7, X)X-?
X1, Xao, X5 Xa, P4 (Xo, Yo) %
Xs, X5, X=, X) HERITHhEEK
$HSTRSSIE E VU 7 U ¥ XBE¥
5 FEITHEEFOLEK
i PC-9801VM2 PC9801XL2 NEWS-MODEL821
CPU V30 80386 68020
by ML 16 32 32
1oy L 10 MHz 16 MHz 16.67 MHz
H 7] Tyt - 7h Jogt’ - | n=}F 74 n-}
FUR | FARY | FARY | TR | T aRd FARY
2453 143 253
EE A8FD 03%5 0¥ 3TF 21% 30780
20 48 30 04 29
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