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Summary

The contour line maps of cardiophonic intensity on the chest surface were constru-
cted by a XY-plotter. The method of display was nominated as topological phonocar-
diogram (topological PCG). In this study, the maximum amplitudes of the 1st and
the 2 nd heart sounds and murmurs at 98 points on the chest wall were measured
mannually, and the values of each neighboring point (about 2500 points) were calcu-
lated respectively due to the method of moving averages. The data were stored in a
computer and then, the straight line segments which contour lines crossed on the
chest matrix were searched automatically in succession. The topological PCG was
drawn in less than a few minutes by a XY-plotter. The clinical and physiological
applications were tried on normal subjects and patients with heart murmurs. It was
demonstrated that the topological PCG almost corresponded with that observed in
traditional stethoscopic auscultation and that the intensity and propagation of cardio-
vascular sounds and murmurs could be made clear objectively.
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Figure 2. Contour line maps and matrix used
for recording 30 points (1~30),

The values of each neighboring point were
calculated respectively by applying the method
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N1= 877 N2= 2186 X= 57.5 Y= 33.5
N1= 877 N2= 930 X= 57.0 Y= 34.0
N1= 877 N2= 2185 X= 56.5 Y= 33.5
N1= 876 N2= 877 X= 56.0 Y= 33.0
N1= 877 N2= 2133 X= 56.5 Y= 32.5
N1= 824 N2= 877 X= 57.0 Y= 32.0
N1= 877 N2= 2134 X= 57.5 Y= 32.5
N1= 877 N2= 878 X= 58.0 Y= 33.0
N1= 877 N2= 2186 X= 57.5 Y= 33.5

N1= 718 N2= 2030 X= 57.5 Y= 27.5
N1= 718 N2= 771 X= 57.0 Y= 28.0
N1= 718 N2= 2029 X= 56.5 Y= 27.5
N1= 717 N2= 718 X= 56.0 Y= 27.0
N1= 717 N2= 1977 X= 55.5 Y= 26.5
N1= 664 N2= 1977 X= 55.5 Y= 25.5
N1= 664 N2= 665 X= 56.0 Y= 25.0
N1= 664 N2= 1925 X= 55.5 Y= 24.5
N1= 611 N2= 664 X= 55.0 Y= 24.0
N1= 611 N2= 1924 X= 54.5 Y= 23.5
N1= 610 N2= 611 X= 54.0 Y= 23.0
N1= 611 N2= 1872 X= 54.5 Y= 22.5
N1= 558 N2= 1872 X= 54.5 Y= 21.5
N1= 557 N2= 558 X= 54.0 Y= 21.0
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Figure 3.

Illustration of the computer output, showing the numbers (N1, N2) designating

positions on the matrix and the values (X, Y) of the X and Y axes, respectively (left).

The contour line maps were schematized (right).
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Figure 4. Flow diagram of the
program for drawing the contour
line maps automatically by the
computer
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Figure 6. Block diagram of computer used to
present topological phonocardiogram on the
cathode ray tube
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Figure 7. 20-year-old female with mitral Figure 8. 30-year-old male with ventricular
stenoinsufficiency septal defect
The surface contour line maps were calcula- The surface contour line maps were calcula-
ted by the computer and drawn manually. ted by the computer and drawn manually.
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Fiugre 9.

20-year-old female with mitral ste-
noinsufficiency
Contour line maps produced by the X Y plotter,

The surface maps were calculated by the

computer and then plotted to connect lines of
equal intensity of heart sounds.
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Fiugre 10,
septal defect
Contour line maps produced by the X Y plotter.

30-year-old male with ventricular

The surface maps were calculated (by the

computer and then plotted to connect lines of
equal intensity of heart sounds
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Figure 11, Topological PCG
the cathode ray tube

left : three-dimensional maps
right : two-dimensional maps
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Listing in Fortran of the program which constructs the contour line maps automatically

by the computer

ISN  LABEL FORTRAN STATEMENT 832; - ééZ'I.M) (A(2*1-1,M)+A(2%141,4) ) /2.0
C  TOPOLOGICAL REPRESENTATION OF HEART SOUNDS AND MURMURS 0068 DO 15 I 1 hD
c v HORIZONTAL (ABSCISSA) 0069
¢ VERTICAL ' onmrms) 0070 A(Z'l z*an)- (A(2%1,2%0) +A(2%L ,2%0+2) +A(2*1-1, 24041 ) +A(2% 141,240+
c xr DATA MATRIX IS 7%14, :N:=7*4-3 AND :M:=14%4-3. 1)
c MEANING N MULTIPLIED BY M 0071 15 com'mus
) x W) VALUE AT THE POINT OF (I,d 0072 00 16 x 1 NE
4 6(1,d) MEAN VALUE OF 4 NEIGHBORING POINTS 0073 00 16
[ c(x) VALUE OF EACH CONTOUR LIN 0074 A(Z"M Z*J) (A(2%141,2%0-1)4A(2* 141, 20041 J4A(241,240)+A(2* 42,2
c KM(K)  NUMBERS OF (N1,N2) REGISTERED IN EACH TABLE 1%J))/4.0
c KK NUMBERS CF (N1,N2) REMAINED IN EACH TABLE 0075 16 CONTINUE
¢ RANKING SCALES OF EACH CONTOUR LINE 0076 NM=NkH
€ NMKC (315) 0077 INTER-(AMAX AMIN)/(FLOAT(KC)-1.0)
c rmr‘.s(1-24). AGE(25-26), SEX(27), DIS(28-30), TON(31-32) 0078 MIN=AMIN
C DATA(14F5. 0079 DO 212 K=1,KC
c IF :N: IS 99999 THIS PROGRAM WILL STOP, 0080 C(K)=MIN+KFINTER
0001 DIMENSION LINE(1000,2),A(37,53),6(36,52 ,k¥(10),C(10) 0081 212 CONTINUE
0002 COMMON LINE,N,M,NM, K, KM, KK 0082 NN=N-1
0003 999 CONTINUE 0083 Mi=H-1
0004 READ(2,1100) N,M,KC 0084 D0 214 I=1,NN
0005 1100 FORMAT(315) 0085 D0 214 J=1,MM
0006 1F(N.EQ.99999) STOP 0086 6(1,0)=(A(1,0)+A(1+1 ,0)+A(1,041)+A(1+1,041))/4.0
0007 801 I=1,0 0087 214 CONTINUE
0008 0088 K=KC
0009 A(1,9)=0. 0089 WRITE(5,150) NAME1,NAME2,NAME3 ,AGE ,SEX,DIS,TON
0010 1 CONTINUE 0090 216 CONTNUE
0011 m:(mag/a 0091 IF(C(K) .GE.AMAX) GO TO 270
0012 ¥A=(M43)/4 0092 IF(C(K) .LE.AMIN) 60 TO 999
0013 NB=NA-1 0093 11=1
0014 ¥B=MA-1 0094 1=1
0015 NC=NB-1 0095 218 commus
0016 MC=MB-1 0096
0017 -1)/2 0097 220 com
0018 /2 0098 IF(1, 5 N) 60 T0 226
0019 0099 TF(A{1,9).LE,C(K)) 60 TO 222
0020 - 0100 IF(C(K).GE.A(1+1,J)) GO TO 224
0021 READ (2,150)NAME1, NAME2, NAME3,AGE,SEX,DIS,TON 0101 60 T0 226
0022 150 rokm(zAs A2,A1,A3,A2) 0102 222 IF(C(K).LE.A(I+1,d)) GO TO 224
0023 0 2 1=1,NA 0103 60 TO 226
0024 ”, *(1-1) 0104 224 CONTINUE
0025 2 READ(2,100) " (A(11,39),00=1,4,4) 0105 N1=d+(1-1)*M
0106 N2=N1+M
0026 100 FORMAT(14F5.0) 0107 LfNE 11,1)=N
0027 AMAX=A(1,1) 0108 LINE(11,2)=N2
0028 AMIN=A(1,1) 0109 1I=1141
0029 I=1,NA 0110 226 CONTINUE
0030 I1=144%(1-1)
0031 00 3 J=1,MA o IF(J.GE.M) GO TO 232
0032 JJ=144*(J-1) 0112 IF(A(I,J) LE.C(K)) GO 70 228
0033 IF(AEII.JJ).GT.AMAX; AMAX=A(I1,d0 o3 JELELK)SCEALLs J”)) 60 T0 230
0034 IF(A(I1,00) .LT.AMIN) AMIN=A lI.JJ; ol £0.70 2
0035 3 CONTINUE o115 228 CONTIN
0036 00 7 1=1,K8 0116 lF(C(K).LE.A(l,J-ﬂ)) G0 TO 230
0037 00 7 J=1,M8 onz 60 TO 232
0038 A(4¥1-1,6%3-1)=(A(4+1-3,4+0-3) +A(4*1-3,8%0+1 ) +A (82141 ,840-3)+A (4% o118 230 CONTINUE. .
1141,4#41))/4.0 o11g N=0+(1-1)*1
0039 7 CONTINU E 0120 N2=N1+1
0020 DO 8 J=1 0121 LINE(T1,1)=N1
ggﬂ A(1,8%- 1)=( (1,8%3-3)+A(1,4%J+1))/2.0 g{gg %}Ngml s
N, 4%, = *J- *, =
0043 s é(();:y?nﬂgl) (AH,423-3)+A(N,4041))/2.0 ‘0124 232 CONTINUE
0044 00 9 I=1, 0125 J=0+1
0045 A(*1-1, A 4%1-3,1)4A(8*141,1))/2.0 0126 IF(J LE.M) GO TO 220
0046 A(4*1-1,M)=(A(4*1-3,M)+A(4*1+1 M) ) /2.0 0127
0047 9 CONTINUE 0128 IF(I LE.N) GO TO 218
0048 00 10 1 1 NB or29
0049 0 10 n}z? 234 go;mnus
0050 A(4*1- 1 4*.141 * *)-1)+A(4% *, > 2 * 013
m(»l A*Jﬂ))/ ) (A(4*1-1,8%0-1)+A(4%1-1,4%043)+A(4%1-3,4%3+1 ) +A(4 032 236 CONTINUE
0051 10 CONTINU 0133 N2=g+(1-1)% (M-1)+0M
0052 DO 1] 1=1, NC 0134 IF(G(I,J).LE.C(K)) GO TO 238
s L o 23 Cowri
0054 Ad’ +l Sa%, *141,4%, +A(4% 141 4%+ * *, *
p§ Aoy 1))" (A1 080- A1 A1 01 0137 SPL0) o, A9 60 70 220
0055 11 CONTINUE 0138 N1=0+(1-1)*
0056 DO 12 I= 1 ND 0139 LINE(II,] =N1
0057 2 9=1 0140 LINE(11,2)=N2
0058 A(2%1,2%9)=(A(2%1-1,2%J-1)+A(2* * 41 )4A (2% 141 ,2%0-1)+A(2% 0141 11=11+1
vgn N % ( ( JHA(2*1-1,2%041 J+A(2* 141,241 )+A(2*1+1,2 Q142 545 CONCTAE
0059 12 CONTINUE 0143 XF(C(K) GT.A(I+1,J)) GO TO 242
332? 2?113 J;](MD 8132 rr.”ms 11,1)=N1
,2%0)=(A(1,2%3-1)+A(1,2#3+1)) /2.0
0062 A(H,Z"J)=(A N,2%J-1 +A§N z-.mg;/z.o 0146 LINE(11,2)=N2
0063 13 Cf 0147 II=1I+1
0064 uo 14 1 0148 262 corzrr}m)m T
00565 A(2*1,1 * +A(2% 4+ 0149 IF(C(K).GT. 1,0+ 44
(2*1,1)= (A(Z 1-1,1)+A(2*141,1))/2.0 ne LRk
- - 3 T - g z
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0151 LINE(II,1)7N1 ) 0251 270 K=K-1
0152 LINE(11,2)=N2 0252 IF(K.GT.0) GO TO 216
0153 11=11+1 0253 WRITE (5,2300)
0154 244 CONTINUE 0254 2300 FORMAT(1X,9H-1.0 -1.0)
0155 IF(C(K). r;r A(I+1,0+1)) 6O TO 245 0255 1000 FORFAT(IHO.5X,3HN1=,15,5X,3HN2=, 15, 10K, 2HK= F5. 1, 5x 2HY=,F5.1)
0156 N1=J+1+1 0256 1002 Fomm(mo.//m T+ THE,I3,18HTH  HEIGHT *+/)
0157 LINE(II, 1) =N1 0257
0158 LINE(11,2)=N2 0258 END
0159 1I=11+1
0160 GO TO 2564
0161 246 CONTINUE
0162 IF(C(K).LT. A(l J)) GO TO 248
0163 N1=0+(1-1)*M ISN  LABEL FORTRAN STATEMENT
0164 LINE(II,1)=N1
0165 LINE(I1,2)=N2
0166 1I1=11+1 0001 SUBROUTINE BOUND(N1,N2,ILL)
0167 248 CONTINUE 0002 DIMENSION LINE(1000,2),K4(10)
0168 IF(C(K) LT.A(I+1,J)) GO TO 250 0003 COMMON LINE, N,M,NM
0169 0004 IF(N1.GT.M-1) 60 T0 1
0170 LINE(” 1),," 0005 IF(N2.NE.N1+1) 6O TO 1
0171 LINE(H 2)=N2 0006 ILL=0
0172 =114 0007 RETURN
ore 0 ST 005 3 fFuNEKA) c0 T 2
IF(C(K LTAIJH 60 TO 252 *RE
0175 N1=J+14(1-1 ( N 0010 IF(N2.NE.KA+M) GO TO 7
0176 LINE(II,] m o011 ILL=0
0177 LINE(II,2)=N2 0012 RETURN
0178 1I=11+1 0013 2 KA=KA+M
0179 252 CONTINUE 88}2 o 1 IF(KA LE Mr(N-2)+1) GO TO 3
0180 IF c K LT A(I41,041 T0 25
0181 ( ( ) ( N & A 0016 5 IF(NI NE.KA) GO TO 4
0182 LINE “ 1 .,m 0017 IF(N2.NE.KA+M) GO TO 8
0183 LINE(T1,2)=N2 0018 ILL=0
0184 1I=1141 0019 RETURN
0185 254 CONTINUE 0020 4 KA=KA+M
0186 245 J=0+1 ggg; g é;(rt}iLE].')ﬁ'(H-U) 60 T05
0187 IF(J.LE.M-1 =tr (N
0188 ’=§2~|LE ).60,70:236 0023 9 IF(N1.NE.KA) Gf 10
0189 IF(I.LE.N-I) 60 TO 234 0024 IF(NZ NE. NM) so 'ro 10
0190 KM(K)=1 0025 ILL=0
B g B o) mso |,
0192 - +
10011F0WT(1H1.//10x ,50H** TOPOLOGICAL REPRESENTATION OF HEART SOUNDS 0028 1F(KA.LE.N¥#-1) GO TO 9
0193 WRITE(3,1003)NAME] ,NAME2 , NAME3 ,AGE, SEX, DIS , TON 9029 IL=5000
019 1003 FORMAT(IHO 115,38,2X, A2,2%,A1,2X1A3,2X A2/ ) 9439 RETURN
0195 mm's ,1002) K 0031 END
0196
0197
0198 457 IF(LINE(I 1).£Q.0) GO TO 600
0199 NI=LINE(I,]
0200 N2=LINE(I,2 ISN  LABEL FORTRAN STATEMENT
0201 CALL BOUND(N1,N2,ILL)
0202 lF(ILL £Q.0) G0 T0 500 € SUBROUTINE OF SEARCHING NEXT POINTS
0203 600 I=1 0001 SUBROUTINE SEARCH(N1,N2,X,Y)
0204 IF(l GT.KK) GO TO 259 0002 DIMENSION LINE(1000,2),KM(10)
0205 GO TO 457 0003 COMMON LINE,N,M,NM,K,KM,KK
0206 500 CALL ZAHYO(NI,N2,X,Y) 0004 IF(NT.LT. N2 AND.N2 LE. M) GO TO 10
0207 ukm(z 1000) N1,N2,X,Y 0005
0208 WRITE(S,2200) 0006
0209 2200 FORPAT(IX 4H-1.0) 0007
0210 WRITE oo Ly 0008 12
0211 2100 FURW\T zrs 0009 J1=H1-(11-1)*H
0212 K11=N1 0010 J2=N2-(12-1)*M
0213 N22=N2 0011 IF(11.EQ.12) 60 TO 12
0214 LINE(I,1)=0 0012 GO TO 14
0215 LINE(I,2)=0 0013 12 CONTINUE
0216 258 CALL SEARCH(NI,N2,X, Y) 83}‘; :g 'rfﬂ“ =2)*(M-1)431
0217 IF(N1.EQ.N11. .
0217 m§-m Q.N11.AND. Nz £Q.N22) GO TO 257 88%9 y ‘38 LS 1ooo
0219 N22=N2 e
gggt]) CALL BOUND(N1,N2,ILL) gg}g e z’;“(“ Sx(M1)4011
F WNE. v
0222 H"‘" Ne.0) €0 To 258 0020 co T0 muo
0223 257 I=141 0021 100 ¢
0224 IF(1.GR.KK) 60 TO 2 gggg ég(m LE NM AND.KM.LT.N2) GO TO 20
8222 X(F’(L(I)NE(; ,1).EQ.0) GO T0 257 gggg 5 °°’”,§§‘“§ ”
0227 259 CALL ZAHYO (N1,N2,X,Y
0228 unnz(z.mot‘;) M ,NZ,X?V 0026 12= (N2~ N’”;/("-‘)*‘
0229 mursis 12200) o027 a1=M1-(11 "
0230 WRITE(5,2100) X,Y 0028 J2:N2- "“-“2 1)*(#-1)
0231 LNT=N 0029 IF(I11.NE. 123 60 TO 30
0232 Lh2=N2 0030 1F(J1.£Q.J2) 60 TO 32
0233 KN1=N1 0031 GO TO 34
0234 KN2=N2 0032 32 CONTINUE
0235 263 CALL SEARCH(NI,N2,X,Y) 0033 N3=(I2-1) 4241
0236 IF (N1, EQ.KN1.AND.N2.EQ.KN2) GO TO 700 0034 Na=tG
0237 KN1=H1 0035 60 T 1000
0238 KN2=N2 0036 34 CONTINUE
0239 IF(N1.EQ.LN1.AND.N2.EQ.KN2) GO TO 750 0037 IF(J1.£Q.92+1) GO TO 36
0240 G0 TO 263 0038 GO TO 1000
0241 700 CONTINUE 0039 36 CONTINUE
0242 LINE(KK,1)=0 0040 N3=(12-1)*M+J2
0243 LINE(KK,2)=0 0041 NA=N3+i+]
R
0245 WLE. E
0246 lFﬁEK LE-0) 60 10 £70 cggg g(xmz.xg;n 60 -rgomoo
247 IF 0 J1.£Q.0
Geds m‘HKE& 1))20 70} 180 70 750 0046 xréu EQ JZH) eo T0 42
0249 _N2=LINE(KK,2) 0047 60 T0 1000
0250 GO TO 259 0048 40 CONTINUE
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2RO

oo tg=(12-1) w02 Listing in Fortran of the program
N34 X
o051 1 B0, 1000 which produces the contour line
o3 He gi\%*wzﬂ maps automatically by the X Y
i
S5 1000 CONTINE plotter
0056 =1
0057 1 1 1+1
0058 IF(N1.NE.LINE(I,1).0R.N3.NE.LINE(1,2)) GO TO 50
0059 N2=N3 i i
0050 60 TO 60 . 3812 IJIhEHSIGN NAME (6)
0061 50 IF(N1.NE.LINE(I,1). OR. N&.NE.LINE(I,2)) GO TO 51 boe CALL vLor(o 0,0.0,10,1€7)
gggg gg:ré 60 004 5 READ(2,200)RANE , 1V, 1S, ILL 1070
FORMAT (6A4,F2.0, Al,A3,
0063 51 IF(N2.NE.LINE (I,1).0R.N3.NE.LINE (I,2)) GO TO 52 i 200, F0RM AISEOT(B 032614, A 0,MAE, 24, 1ER)
0065 N1=N2 007 CALL NPLOT(10.0,20.6,1.4,0.0,1Y,0,1ER)
gggg gﬂg & 010 CALL APLOT(14.0,20.6,1.4,0.0,IS ,1, IER;
CALL APLOT(19.2,20.6,1.4,0.0,ILL,3,1ER
0058 52 IF(N2.NE.LINE (I,1).0R.N&.NE.LINE(1,2)) GO TO 53 o oL APOLD‘}‘(ZA.A,ZO 8,1.4,0.0,1070°2. TER)
0069 N1=N2 [ UX... UNIT LENGTH OF X
0070 N2=ng [ UY... UNIT LENGTH OF Y
0071 60 70 60 c YS... SCALE OF Y
0072 53 IF(N3.NE.LINE (I,1).0R.N1.NE.LINE(I,2)) GO TO 54 013 READ(2,400] UK, UV, Y5
0073 N2=N1 014 400 FORMAT(2F5.2,F5.0)
0074 N1=N3 015 YMAX=2.0+UY*49.0
0075 60 T0 60 o6 MIN=YMAX-UY*YS
0076 54 IF(N4.NE.LINE(I,1).0R.N1.NE.LINE(I,2)) GO TO 55 07 PLOT( 37.9,YMAX,1,1ER)
0077 N2=K1 020 PLOT( 0.1,YNMAX,0,1ER)
88;5 SHS - 021 PLOT( D.I.YNIN,O,IER;
022 PLOT( 37.9,YMIN,0,IER
0080 55 IF(N3.NE.LINE(I,1).0R.N2.NE.LINE(I,2)) GO TO 56 023 pLOTE 37.9.YMAX .0 TER)
ggg; E«Hg i C PLOT(3.0,3.0,1,IER) ;
c PLOT(37.65,3.0,0, IER
0083 56 IF(N4.NE.LINE(I,1).0R.N2.NE.LINE(I,2)) GO TO 57 ¢ pLOTE37.55:‘3A;B;O‘IER)
0084 N1=N4 c O«LL PLOT(3.0,13.78,0,IER)
0085 60 CONTINUE c ALL PLOT(3.0,3.0,0,IER)
0086 LINE(I,1)=0 024 1 REI\D(Z 100) X,Y
0087 LINE(I,2)=0 025 100 FURu/\T(ZFS 1)
0088 CALL ZAHYO(NT,N2,X,Y) 026
0089 WRITE(3,2000) N1,N2,X,Y o
0090 wmz(;(, 210?) X, 030
0091 2100 FORMAT (2F5 p
0092 2000 FORNAT(]HD 10X,3HN1=,15,5X , 3HN2=,15,5X ,2HX=,F5.1,5X,2HY=,F5.1) ¢ V12-Y%0.22+10.78+3.0
0093 031 CALL PLOT(X1,Y1,1,IER)
0094 57 _lF_(I.LT.KK) 60 70 1 032 2 READ(2,100)X,Y
0095 RETURN 033 IF(X.EQ.-1.) GO TO 10
0096 END 034 X= X*UX+0.1
035 Y= -Y*UY+YHAX
ISN  LABEL FORTRAN STATEMENT LINE# c ¥= X*0,33+3.0
€ Y= -Y*0.22+10.78+3.0
036 cm PLOT(X,Y, 0,1ER
0001 SUBROUTINE ZAHYO(N1,N2,X,Y) 037 0 2 BaFstLIsR)
0002 DIMENSION LINE(1000,2),KM(10) c 10 c/\u_ PLOT(X1, v1 o IER)
0003 N LINE,N,M,NM 040 10 IF(Y EQ -1.) 60 TO 20
0004 IF(N2.0E. N141] €0 To 3000 041 GO T
0005 (M- 1)/:”%1)*2 042 20 CALL PLDT(O.D.0.0,/S.IER)
0006 1) /14241 043 PA
0007 044 CALL SSWTCH(1, vsv)
0008 3000 NE.NT+H) GO TO 3100 045 1F (KBV.EQ.1) G
0009 X=(N1-(N1-1)/M*H)*2-1 046 CALL PLOT(0.0, o o 63 JIER)
0010 (1-1)/M%2+2 047
0011 RE 050 EM)
0012 3100 UE
0013 IX=NT- (NT=1)/M*MEN2-NM- (N2=NM-1)/ (M=1)*(M-1)
0014
0015 0.5
0016 N1=1)/M+(N2-NM-1)/ (M-1)
0017
0018 Y=y+1.5
0019 RETURN
0020 END
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P189 7 — % —
C N, M, KC(315) C N,M,KC(315)
0005 1100 FORMAT(315) 0005 1100 FORMAT(315)
0070  A(2+1, 2¢]+1) = (A(2*], 2¢]) 0070 A(2+1, 2#]+1)=(A(2*], 2*])
FA(2F], 25T 4-2) 4w eeeee FA2HL 24T 4 2) oo
P 189 1135 0135
P 190 0255 1000 FORMAT(1HO. 5X. 3HN1 =, 0255 1000 FORMAT(1HO, 5X, 3HNI=,
P191 012 CALL APOLOT 012 CALL APLOT
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