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Program Description

The Mineral X-Ray Diffraction Data Retrieval/Plot Computer 

Program, XRDFLT, is used to retrieve mineral X-ray diffraction data 

and to create a plot tape of the retrieved information. The use 

of this information facilitates the identification of minerals. 

The program operates on The Mineral X-Ray Diffraction Data file 

(Hauff and Van Trump, 1975) vhich contains tvo-theta or d values 

and intensities, chemical formula, mineral name, identification 

number, and mineral group code. XRDPLT is a machine-independent 

Fortran program except for the Gerber plot subroutines (ifrenden, 

197*0- Tne program operates in timesharing mode on a DEC System 

10 computer prompting the user from a remote terminal to respond in 

a conversational format vith the required input information.

The program offers tvo major options: retrieval only; retrieval 

and plot. The first option retrieves mineral names, formulas, and 

groups from the file either by identification number, by the mineral 

group code vhich is a classification by chemistry or structure, 

or by searches on the formula components. For example it enables 

the user to search for minerals by major group; i.e., feldspars, 

micas, amphlboles, oxides, phosphates, carbonates; or by elemental 

composition; i.e., Fe, Cu, Al, Zn; or a combination of both; i.e., 

all copper-bearing arsenates.
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The second option retrieves as the first, but also plots the 

retrieved 2-theta and intensity values as diagramatic X-ray povder 

patterns on mylar sheets or overlays. These plots can be made 

using scale combinations compatible vith chart recorder diffractograms 

and 115.59 nra povder camera films. The overlays are then used as 

standards to separate or sieve out incompatible minerals until 

unknowns are matched and identified.

Detailed instructions on the operation of the program,-its 

options, and examples of the output are contained in the Laboratory 

Manual (Hauff and Van Trump, 1975) to the program.

Further information and copies of the general plots can be 

obtained from the Mineralogy Laboratory, Experimental Geochemistry 

and Mineralogy Branch, Denver Federal Center.



IINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE u
MAIN PROGRAM

C * * *   * XRD POWDER DATA RETRIEVAL & PLOT PROGRAM ******
C US GEOLOGICAL SURVEY
C GEOLOGIC DIVISION. DENVER, COLORADO
C WRITTEN BY GEORGE VAN TRUMP, JR.
C . . . ON JUNE 20, 1975
£ ^mmmmm^mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm»»^m^mm»'»»mmm^mmm9»mmmmm

C THIS PROGRAM IS USED TO RETRIEVE MINERAL DATA FROM A MlwERAL
c X-RAY DIFFRACTION DATA FILE AND TO CREATE A GERBER 622 PLOT TAPE
C OF THE RETRIEVED INFORMATION. THEREBY FACILITATING THE IDENTIFICA-
C TION OF MINERALS.
C THE PROGRAM IS MACHINE INDEPENDENT EXCEPT FOR THE PLOTTER
C CALLS, FILE HANDLING TECHNIQUES, AND THE PROMPTING FORMATS FOR THE
C INPUT DATA.
C SUBROUTINES PLTSET. ENDpLT, SCALE. CHAR, XAXIS, AND LINE ARE
C ROUTINES FOR THE USGS GERBER 622 PLOTTER. THESE ROUTINES WERE
C WRITTEN BY GERALD I. EVENDEN. GEOLOGIC DIVISION, DENVER* COLORADO.
C FOR THE OPERATING INSTRUCTIONS OF THE PROGRAM, SEE THE LAB
C MANUAL. FOR THE PROGRAM. ....c I.....;..-...---..-.-..------.----- -..----.-------------- ----------
c 
c

INTEGER ID(50),IDNUM.IDCNT,IDPRE. FIRST, BAD, FMNUM
DIMENSION NlD2C2),NEWfl50).FOPM(8),MINER(5)rXC2),ZC2),ILABELtlO),

1 XGpe2),YGPC2)fXGp2C2),XlNC22),IXlNC22),lXlNl(3),IXIN2C2),IXIN3C6)
2 .GHDGflO)tGPREQ(5.1(MfBUFFC50)*DEGSETf5),TENSET(5>,CHASETe5>
3 .FORREQC80)
COMMON XSCL,YSCL.NO.XPC4),YPf4>*r>XP(2),DYPC2> 
COMMON /INIT/ ICODF.McODE,NOPTS,IDCNT, FIRST, BAD 
DATA IDSK/i OX, DEGSET/2gO, 2, 0.4. 0.4.0, 25. 4/,TENSET/*00. 0,200,0,

1 100. 0.200. 0.0. OX. CHASETXQ. 10, 0.06,0. Oft, 0. 06, 0.05X 
DATA ILABEL/i 701. i 6o«,» SO?,' 40»,« 30t f i 2Qt,i 10l r l Ot,i 2«f

1    / . 
DATA IXlN/»100»,»50i.i »,« «r» » , ' 30 i , ,» 25   , » 20 I t   i,» «r« «f

1 i i,f% 15i,f 1,1 i,i!2«, ill «» «10«, »% »,i 9 *,f 1,1 8 i/ 
DATA IXIN1/I7.0S i6.0i,i5.0i/,IXlN2/i4.0i J? »3.0«/ 
DATA !XlN3/»2.0i f il.9«f «1.8«,'1.7«,tl.6i f H.5I/ 
DATA XlN/lOp'.,50. f 45'..40.,35.,30l,-25'.,20.,19. f 18.,17.,16.,15.,

1 14. , 13, , 12. ,11. ,10. ,9. 5, 9. 0,8. 5. 8. O/
CALL ILL 

C
c '... OPEN MASTER INPUT MINERAL FILE AND INITALIZE VALUES. 
c

12 OPEN (UNIT*IpSK, FILE* JMINERL?, DIRECTORY* i 200, 257 i)
13 CALL PLTSET (O.XBD.YBDf 1)
14 100 CALL INITPR.(XBD,YBD). .....

C '. .. PEAD NEW DATA FOR PROCESSING A NEW RETRIEVAL.
C .......--.-...--....-.--------- -..--.----.---

15 TYPE 150



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 5
	MAIN PROGRAM

16 110 FORMAT (//I WANT TO PLOT DATA? fYES OR NO) I i»l)
17 ACCEPT 1000,ANS
18 TPTeO
19 TF (ANS.EQ.»Nl) IpTcl
20 IF (IPT.NE.O) GO TO 290
21 TYPE 120
22 120 FORMAT (/» INTENSITY SCALEfUNITS PER INCH) | '*$)
23 ACCEPT 130,XSCL,SIZE
24 130 FORMAT (2F)
25 IF (XSCL.LE.0.0) XSCL=100.0
26 140 TYPE 150
27 150 FORMAT (/» DEGREE SCALE (DEGREES PER INCH) f »,$)
28 160 ACCEPT 130,ySCL
29 IF fYSCL.LE.0.0) YSCLe4.0
30 TYPE 170
31 170 FOPMAT (/« MAX 2-THETA VALUE TO BE PLOTTED I S*>
32 ACCEPT 130,DYP(2)
33 IF (DYP(2).LE.O.O) DYP(2)s70'.0
34 YPfl)=DYP(2)/YSCL
35 IF (SI7.E.GT.O.O) GO TO 200
36 DO 190 1=1,5
37 IF {ABS(YSCL-DEGSET(I)),GT.O'.1) Go TO 190
38 IF (I.EQ.5) GO TO 180
39 IF (ABs(XsCL-TENSETm).GT.O'.l) GO TO 190
40 180 SIZEBCHASET(I)
41 ftf) TO ?00
42 190 CONTINUE
43 SIZE=0'.08
44 200 YPC3)sAMAXlC2.0,O f 4+25*SIZE)
45 Yp(4)syp(l)^)TPC 3)^0.1
46 IF fYPf4).LE.YBD) GO TO 220
47 TYPE 210,YP(4).YBD
48 210 FORMAT (/! ERROR ^«* Y-PAPER SIZE(I f F4.1,I) GREATER THAN MAX PLOTT
48 lER SlZE(i*F4'. !,»)»/  TRY RE-ENTERING VALUES AGAIN. 1 )
49 GO TO 140
50 220 SlZBORaO.BOftSIZE
51 TYPE 230,SIZE
52 23o FORMAT (m,» BASIC PLOT CHARACTER SIZE i «,F4,2)
53 SlZSUBsl,80«SlZE
54 SlZTlTa2.504>SIZE
55 IF (YSCL.LE'.IO.O) GO TO 240
56 MCODEao
57 GO TO 260
58 240 TYPE 250
59 250 FORMAT (/» ANGSTROM SCALE(YEg °R NO) I »,$)
60 ACCEPT 1000,MCODE2
61 IF (MCODE2.EO.»N») MCflDEaO
62 260 TYPE 270
63 270 FORMAT C/» GROUP HEADlNGCUP TO 50 CHARS) | ',$)
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MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE
	MAIN PROGRAM

64 ACCEPT 280,GHDG
65 280 FORMAT (10A5)
66 ?90 TYPE 300
67 300 FORMAT (/« RETRIEVAL flYUDNO. GROUP, OR FORM)| *,8)
68 ACCEPT 280,ANS
69 KI*?D«0
70 IF (ANS.EQ,iGROUPM KlNDsl
71 IF (ANS.EQ.tFORMi) KIND&2
72 GO TO (310,390,4601,KlND+1 

C
C '..'. READ ID NUMBERS REQUIRED FOR PLOTTING. 
C

73 310 TYPE 320
74 320 FORMAT (/» ENTER ONE, SIX DIGIT ID NO. PER LINE.*/
74 1 I ENTER "CARRIAGE RETURN" AS THE LAST ID NO.!)
75 IsO
76 330 Islfl
77 IF CI.LE.50) GO TO 350
78 TYPE 340
79 340 FORMAT (i WARNING #*# MORE THAN 50 ID NO ENTERED.'/
79 i« THESE 50 WILL BE PROCESSED'.')
80 (70 TO 370
81 350 ACCEPT 360,ID(I)
82 360 FORMAT (I) .
83 IF (iDfl).NE.O) GO TO 330
84 370 IDNuMsj-!
85 TYPE 380.IDNUM
86 380 FORMAT cix»i2,» ID NOMS WERE ENTERED,!)
87 GO TO 520 

C
C ENTER GROUP NAMES REQUIRED FOR PLOTTING. 
C

88 390 TYPE 400 fc
89 400 FORMAT (/  ENTER ONE* FIVE CHAR GROUP NAME PER LlNEt 1 /
89 1 i ENTER "CARRIAGE RETURN" AS LAST NAME.t)
90 I»0
91 410 iBlfl
92 IF CI.LE.10) GO TO 430
93 TYPE 420
94 420 FORMAT (t WARNING *»« MORE THAN 10 GROUP NAMES ENTERED.i/
94 l.i THESE 10 WILL BE PROCESSED. 1 )
95 GO TO 450
96 430 ACCEPT 440,(GPREQfJ,I),J=a ,5}
97 440 FORMAT (5A1)
98 IF (GPRBQ(l,I).NE'.t M GO TO 410
99 450 XDNUM«X-1
100 GO TO 520

C , .
C ... ENTER FORMULA COMPONENTS REQUIRED FOR PLOTTING.
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	MAIN PROGRAM

C
101 460 TYPE 470
102 470 FORMAT (/» ENTER FORMULA COMPONENTS REQUIRED ON ONE LINE. 1 /
102 1 4Xt'SEPARATE BY COMMAS FOR «AND« LOGIC.« /13Xr »BY SLASHES FOR "OR"
102 2 LOGIC*.*)
103 480 ACCEPT 930fFpRREQ
10* CALL CONFOR CFORREQ.FMNUM,lERRfITYPE)
105 IF (IERR.EQ.O) GO TO 510
106 IF (IERR.EQ.1) TYPE 490
107 490 FORMAT (/« ER^OR »*# THE FIRST CHAR OF ONE OF THE COMPONENTS is NO
107 IN.ALPHABETIC'. /* TRY RE-ENTERING FORMULA COMPONENTS AGAIN.*)
108 IF (IERR.EQ.2) TYpE 500
109 500 FORMAT (/I ERROR «*» NEGATIVE LOGIC CANNOT BE USED IN AN "EXCLUSIV
109 IE SEARCH".»/iiXf»RE-EtfTER FORMULA COMPONENTS WITHOUT NEGATIVE LOGI
109 2C.»)
110 GO TO 480
111 510 iDNUMsl
112 520 REWIND IDSK
113 IHDsO
114 IFDsO
115 ICTsO _ .

C .... ». .»».».»-....».   -   ... -.» - .   -»-»            
C ',   REGIN RETRIEVING REQUIRED MINERALS FROM GROUP NAMES OR ID ^UMBERS.c ......;,....--....;..;....-.............:..-.---..----.-.---.-----

116 530 IF (IDCNT.GT'.IDNUM) GO TO 890
117 ' IF (IHD.NE.O) GO TO 59&
116 TF (KIND.EQ.O) IHD^l
119 IF eKIND.EO.l) TYPE 540,CGPREQCJ.IDCNT) f J«l #5)
120 540 FORMAT (//  GROUP REQUIREDI «,5Ai)
121 IF (KIND.EQ.2) TYPE 550 r (FORREQ(J) f J*l.FMNUM)
122 550 FORMAT (//  FORMULA CflMP REQDI »r80Al)
123 IF (KIND.EQ'.2.AND.ITYPE.EQ.1) TYPE 560
124 560 FORMAT (/  EXCLUSIVE RETRIEVAL 1 )
125 IF (IPT.EQ.O) TYPE 570fDYP(2l
126 570 FORMAT (/« ID NO GROUP MINERAL NAME* t 13X f «LINES OVER ! fF6tl»
126 1 f% DEGREEs»/9Xf'CODE*.T46,i (LINER NOT PLOTTED)*)
127 IF riPT.NE.O) TYPE 580 .
128 580 FORMAT*/*' ID NO (3ROUP MINERAL* .T42,'CHEMICAL FORMULA I/8X« CODE  )
129 590 TF CKlND.NE.l.AND'.KlNDtNE.2) TYPE 600fID(IDCNT)
130 600 FORMAT dxti6)
131 610 READ ClDSKfEND»640) GPfNK f NlDrMlNERtFORM,N02
132 READ (IDSK) (NEWri),I«l rN02)^.
133 IF j:KIND'.EQ i ,l i QR'.KIND'.EQ i 2) GO TO 680
134 IF (FIRST.NE'.O) GO TO 620
135 FIRST»1
136 IDPRE8NID
137 IF (NID.EQ.ID(IDCNT)) GO TO 670
138 GO T° 610 .
139 620 IF (NID.EQ.ID(IDCNTJ) GO TO 670
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MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 8
MAIN PROGRAM

140 IF (NID.NE.IDPRE) GO TO 610
141 TYPE 630, ...
142 630 FORMAT (U»,17X*'(MINERAL NOT FDUND)»)
143 IDCNTelDCNT+1
144 RADaBAD+1
145 GO TO 530
146 640 REWIND IDSK
147 IF (KIND.EQ.O) GO TO 610
148 IF {IFD.NE.O) GO TO 660
149 TYPE 650
150 650 FORMAT (/i NO MINERALS FOUND?)
151 660 JFDsO
152 IDCNT=IDCNT+1
153 GO TO 530
ISA 670 IDCNTslDCNT+1
155 IDPREsNlD
156 60 TO 730
157 680 IF (KIND.EQ.1) CALL CoMPAR (GP*GPREQ(1 , IDCNT) , IGD)
158 IF (KIND.EQ.2) CALL CpRFQR (FORM.IGD)
159 IF flGD.NE.l) GO TO 6jO
160 IFDel
161 ICTeICT+1
162 IF 'fIPT.EO.05 GO TO 720
163 DECODE (39,930,FORM) BUFF
164 DO 690 1=39.1,-1
165 Ncl
166 690 IF (BUFF(I).NE.' ») Go TO 700
167 700 TYPE 710,NID.GPrMjNER.(BUFFCl) 9 1=1 i N)
168 710 FORMAT (lX,I6 f IX.A5,lXt5A5,IX,39A1)
169 . GO TO 880
170 720 TYPE 600,NID
171 730 TYPE 740,GP,MINER
172 740 FORMAT C«*',8X»A5,2Xf5A5)

C , ,
C ... PLOT RETRIEVED MINERALS.
C

173 IF (IPT.EQ.l) GO TO 880 
C
C '..'. START THE FIRST PLOT TWO INCHES OUT AND EACH ADDITIONAL PLOT WILL 
C START ON THE RIGHT BOUNDARY OF THE PREVIOUS PLOT.
C

174 XP(3)«XPC3)*XPCl)V.25
175 XP(l)oDXPC2)/X8CL
176 lENCODol
177 IF (MCODE.NE.l) GO TO 820
178 IF (NO'.GT.O) GO TO 820 

C
C '..'. DRAW ANGSTROM SCALE AT BOTTOM OF PLOT. 
C
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MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 9
MAIN PROGRAM

179 TEMP*XP(3)
1RO rpf3)=yPf3)-n.+SIZBOR)
181 CALL SCALECDXP» DYP'XP.YP,NOPTS*ICODE)
182 IF (ICODE.NE.O) GO TO 1010
183 NOPTS»3
184 X4cxPf3)-1.8*SIZBOR
185 XP(3)*TEMP
186 XGP(1)=SIZBOR*XSCL
187 YGPfDsO
188 XGPC2)sXGpCl)
189 YGP(2)aDYP(2)
190 X3sO
191 X5»,5#sIZBOR«XSCL
192 X6B.75*SIZBOR#XSCL 

C
C '. .. DRAW THE Y AXIS FOR ANGSTROM UNITS. 
C

193 750 CALL LlNE(XGP f YGP f 2,ICON,IPN) 
C
C '..'. DRAW ANGSTROM ANOTATION ALONG Y AXIS. 
C

194 DO 760 I«l,2?
195 DB{1.54051*1.00082)/C2.*XIN(I))
196 THET»ASINCI>)
197 THET«2'.*THET*57.2958
19P XGPC2)sX3
199 IF (IXlN(I).EO.i i) XGP(2)^X5
200 YGPCDsTHET
201 YGPC2)«THET
202 CALL LTNE(XGP f YGP.2 f IcON,IPN^
203 YPLC*CTHET/YSCL+SIZBOP)+YP(3)
204 760 CALL CHARCX4.YPLC,IXIN(I) t 3,3,SlZBOR,-!.5708^0,0)
205 DO 780 I»l»3
206 YINoS.O-I
207 DB(1.5405#1.00082)/(2>YIN)
208 XGP(2)sX3
209 THET=ASIN(D)
210 THET«2>THCT*57t2958
211 YGPfDaTHET
212 YGP(2)«THET
213 CALL LTNE(XGPfYGP.2,ICON,IPN1
214 YPLC»(THET/YSCL+SIZBOR)+YP(3>
215 CALL CHARCX4.YPLCfIXiNl(I),3.3fSlZBOR,-1.5708,0^0)
216 DO 770 K»l f 9
217 YlNB8.o-I-K«p.l
218 D«( 1.54051*1.00082V (2.*YIN)
219 THET«ASIN(D)
220 THET«2 f.*THET#57,2958
221 YGP(1)«THET
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	MAIN PROGRAM

222 YGPjT2)aTHET
223 XGPf2)eX5
224 CALL LINE(XGP,YGP.2,ICON,IPN)
225 770 CONTINUE
226 780 CONTINUE
?27 DO 800 I»l,2
228 YlNnS-I
229 DO 790 Kai,io
230 YlNa5«I-(K-l?*0.1
231 Defl.54051*1.00082)/(2.*YIN)
232 THET»ApIN(D)
233 ?HET«2.*THET*57.2958
234 XGP(2)aX5
235 XGP2Cn=XGP(l)
236 *GP2(2)=X3
237 YGPfDoTHET
238 YGP(2)aTHET
239 IF (K.NE.l) CALL LINEfXGP,YGP,2,ICON,IPN)
240 IF (K.RQ.l) CALL LINEfXGP2,YGP*2,ICON^IPN)
241 YpLC=CTHET/Y5CL+SIZBOR)+YP(3)
242 IF (K.EQ.l) CALL CHARfX4,YPLC,IXIN2(I),3,3,SIZBOR,-1.5708,0,0)
243 YIN*YIN-0.05
244 D«h.54051*1*. 00082 )/(2.*YIN)
245 THETwASlN(D)
246 THET«2>THET*57.2958
247 5fGP(2)eX6
248 YGP(l)eTHET
249 YGP(2)«THET
250 CALL LlNE(XGP,YGp,2,ICON»IPN)
251 790 CONTINUE
252 800 CONTINUE
253 DO 810 Kei,6
254 YIN«2.0-CK-1J*.1
255 D«f1.54051*1.00082)/C2.*YlN)
256 THCT«ASIN(D)
257 THET«i2',*THET*57.2958
258 XGP(2)mX3
259 YGP(DaTHET
260 YGP(2)fiTHET
261 CALL LTNE(XGP,YGP.2,ICON,IPN)
262 YPLC« (THET/YSCL*SIZBOp ) «f YP { 3 )
263 CALL CHARcX4.YPLC.IXlN3(K),3.3»SlZBJ3R,-i.5708 f O,0)
264 YINaYIV-0.05
265 D«(l, 5405 l*l'. 00082)/C2.*YIN)
266 THET»ASIN(D)
267 THETB
268 XGP(2)aX5
269 YGP(2)
270 YGPtDaTHET
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MAIN PROGRAM

271 CALL LINE(XGP,YGP.2.ICON,IPN}
272 810 CONTINUE
273 IF (IENCOD.LE.O) GO To 920
274 820 CONTINUE
275 CALL SCALE(D}CP*DYP.XP.YPfNOPTS*lCODE)
276 IF (ICODE.NE.O) GO TO 1010
277 NOPTS«3
278 XGP(l)sO
279 YGP(DcO
280 xGP(2)nDXPC2)
281 YGPC2)oO
282 ICON«0
283 IPNsO 

C
C '... DRAW THE X BOUNDARY.
C

284 CALL LINE(XGP,YGP,2,ICON,IPN)
C
C '... PUT THE TICK MARKS ON THE X BOUNDARY.
C

285 CALL XAXISCDXP,DYP.XP,25.,4,0.06,I 1,0)
286 YGPCl)eDYP(2>
287 YGP(2)aDYPC2)
288 CALL LINE (XGP.YGP,2*ICON,JPN)
289 YPLC«XPC3)4XP(1)*0.6
290 YPLC=YP(3)-0.25
291 CALL CHAR(XPLC*YPLC.MiNER|25.3,SlZEf-1.5708 f O,0)
292 *PLC*XPLC-2*SIZE

C
C *... PLOT THE MINERAL NAME*.
C

293 ENCODE (6,830,NID2) NlD
294 830 FORMAT (16)
295 CALL CHAR fXPLC,YPLC.NID2,10.3,SIZE,-1.5708,0,0)

C , .  
C ... ANNOTATE THE Y AXIS.
C

296 TEMPBXPC3)
297 XPf3)aXP(3)-SIZBOR
298 CALL SCALE(DjcP»DYP.xP.YPfNOPTS»lCODE)
299 IF (ICODE.NE.O) GO TO 1010
300 CALL ANOTAT "fSlZBOR)
301 XP(3)«TEMP
302 CALL SCALB(DXP»DYP»XP.YPfNOPTSfXCoDE)
303 IF (ICODE.NE'.O) GO TO 1010 

C
C '..'. DRAW THE Y AXIS. 
C

304 XGP(1)«0
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MAIN PROGRAM

305 YGPfl) "0
306 XGP(2)sO
307 YGP*C2)aDYP(2)
308 ICON«0
309 IPN»0
310 CALL LlNE(XGPfYGP.2.ICON,IPN} 

C
C '... PLOT THE INTENSITY LINE. 
C

311 JOFF«0
312 DO 850 1*1, N02
313 ix»NEWfI)/lOOO
314 RlNTsNEWCI)
315 AX«IX/1000.
316 Z(l)s2,.0*ASlN(1.54051/(2 i O*AX))*57.29577
317
318
319
320 IF fZ(l).LE.DYPC2n GO TO 840
321 IOFF*IOFF+1
322 GO TO 850
323 840 CALL LINE CX.Z, 2,ICON,IPN)
324 850 CONTINUE
325 IF (IOFF.NE.O) TYPE 860,IOFF
326 860 FORMAT (' + '", 48X,I3)
327 VOB1 

C
C '.,". CHECK TO SEE IF X-PLOT SIZE WILL EXCEED MAX X-SIZE OF PLOTTER, 
C

328 XSlZE*XP(l)iXPC3)i.0.25*2«(XPf D*MCODEt8#SIZTIT)
329 IF (XSIZE.LE'.XBD) GO TO 880
330 TyPE 870
331 870 FORMAT (/« WARNING *** X-PAPKR SIZE WILL BE EXCEEDED AFTER PLOTTIN 
331 1C NEXT MINERAL. »/^lX* 'THEREFORE PLOTTING OF ANY FURTHER MINERALS W
331 2ILL BE TERMINATED.')
332 GO TO 900
333 880 IF CKIND.EQ.O) GO TO 530
334 IF (KIND.NE.O) GO TO 610
335 890 CONTINUE 

C
C '... RETRIEVAL COMPLETED. 
C

336 900 IF (IPT.NE.O) GO TO 980
337 NUMclDCNT-BAD-1
338 IF (KIND'.NE.O) NUM«ICT
339 IF (NUM.LT'.n GO TO 9fiO
340 XpSsNUlw*100.0/XSCL*0.1*NUM+6 f.5
341 TYPE 910,XPS.YP(4)
342 910 FORMAT (//« PLOT DIMENSIONS. X/Y| i,F4.1 , **/ * ,F4. I//)
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MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE lU
MAIN PROGRAM

384 IF (N.LE.l.AND.GHDG(l).EQ.i i) GO TO 970
385 SIZTBSIZTIT ,
386 XPLC«XP(3)+7.0*SIZT
387 CALL CHAR (XPLCr YPLC,GHDG, N, 3, SIzT,-l .5708, -SIZT*N/2. 0,0.0)
38B 970 CALL ENDPLT(O)c ................................. .......«.«»»  »« »  »»»» 

C '... RETRIEVAL £ PLOT FINISHED. RECYCLE FOR NEW INPUT DATA, IF ANY.

389 980 TYPE 990
390 990 FORMAT (//i WANT TO PROCESS ANY FURTHER DATA I t»f)
391 ACCEPT 1000, ANS
392 1000 FORMAT (Al)
393 IF (ANS.EQ.iY*) GO TO 100 

C
C '... NORMAL TERMINATION OF PROGRAM. 
C

394 STOP 'NORMAL TERMINATION* 
C 
C '..'. ABNORMAL TERMINATION OF PROGRAM. SCALING ERROR.
C

395 1010 TYPE 1020
396 1020 FORMAT (///» ERROR #** SCALING ROUTINE')
397 TYPE 1030,CI,DXPm,DyPCI),I*l,2),(IiXPCI)fYP(I),I c lt4)
39P 1030 FORMAT C/» SCALING SUBROUTINE PARMS J » /(1X, I2,2F10.4) )
399 CALL ENDPLT (0)
400 STOP i ABNORMAL TERMINATION!
401 END



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 15
COMPAR SUBROUTINE

1 SUBROUTINE COMPAR (GP.GPREQ,IGD)
C
C THIS ROUTINE IS USED TO COMPARE REQUIRED GROUP NAMES WITH FILE
C GROUP NAMES. 
C

2 DIMENSION GPREQ(5),GPNAM(5)
3 TGDcl
4 DECODE (5,100,GP) GPNAM
5 100 FORMAT (5A1)
6 DO U° I S 1'5
7 If, cGPREQ(I),EQ.f?*) GO TO 110
8 IF (GPREOfl).EQtGPNAMfl)) GO TO 110
9 XGD«0
10 RETURN
11 110 CONTINUE
12 RETURN
13 END

- 15 -



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 16
INITPR SUBROUTINE

1 SUBROUTINE INITPR (XBD»YBD)
C
C THIS ROUTINE IS USED TO INlTALlZED VALUES AT THE BEGINNING OF
c EACH RETRIEVAL.
C

2 INTEGER FIRST,BAD.IDCNT
3 COMMON XSCL,YSCL,NO,XPC4),YP?4>*DXPC2),DYPC2)
4 COMMON /INlT/ ICODE,McODE,NOPTSiIDCNT,FIRSTfBAD
5
6
7
8
9 IDCNTsl
10 FIRSTnO
11 BADeO
12 DXPfl)=0.0
13 DXP(2)8lOO.O
14 DYPCD=0.0
15 PYP(2)a70.0
16 XP(1)=0.0
17 XPC2)=1.0
18 XPC3)s2.0
19 yPC4)«xBD
20 YPCl)«OtO
21 yPC2)*1.0
22 YP(3)=2.0
23 YPf4)sYBD
24 RETURN
25 END

- 16 -



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 1?
ANOTAT SUBROUTINE

1 SUBROUTINE ANOTAT
C
C THIS ROUTINE IS USED TO ANNOTATE THE HORIZONTAL AXIS WITH THE
C 2-THETA VALUES. 
C

2 DIMENSION XGP(2) ,YGPC2) *NUM( J8)
3 COMMON XSCL,YSCL,Nn<Xp(4),YPf4),DXPC2),DYP(2)
4 DATA MuM/t'tOif^OifiSOSUoi.tSOi, i60if f70«»«80i c t90i f
4 1 il20».'130i.»l4o«,»l50»,ti6o»~,»l70i,il80«/»TWO/i2'/
5 ICONSO
6 IPN*0
7 Al»0
8 A2c0.5#SIZBOR*XSCL
9 A3sSlZBOR*XSCL
10 IFCNO.EQ.999) A3sQ
11 IF(NTO.EQ«999) AlsSIZBQR*XSCL
12 XGP(2)=A3
13 YGP(l)n2.0
14 YG°f2)a2.0
15 XGP(l)sAl
16 CALL LTNECXGPfYGP^flCONtlPN)
17 IF (NO'.GT.O .AND. NO.NE.999) GO TO 100
18 XeXP(3)-2*SlZBOR
19 IF (NO.E0.999) X
20 vaYGP ( 1 ) /YSCL+YP 1 3 5
21 CALL CHAR(X,Y, TWO. 1,3. SI2BOR. -1.5708, 0,0)
22 100 YGP<1)=0
23 YGP{2)BO
24 NeCDYPf2)*0,,001)/10.0
25 DO |10 I?1,N.
26 YGPC1)«54YGP(1)
27 YGP(2)sYGp(2*+5
28 XGP(1)»A2
29 CALL LINE (XGP, YGP,2,lCON, IPN)
30 TGPJtDsAl
31 XGP(2)«A3
32 YGPCDaYCpCn^S
33 YGP(2)sYGP(2)+5
34 CALL LTNCCXGP»YGP,2,ICON,IPN3
35 If (NO'.GT.O '.AND. NO.NE.999) GO TO 110
36 X»XP(3J-2*SIZBOR
37 IF (NO.E0.999) X«XP(3)*3*SIZBOR
38 YsYGPCl)/YSCL-«.YP(3)
39 NN»2
40 IF (I.GT.9) NN«3 ,
41 CALL CKAR(X,Y,NUMfI),NN f 3,5IZBOR.-1.5708»OfO)
42 110 CONTINUE
43
44 END

- 17 -



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 18
CONFOP SUBROUTINE

1 SUBROUTINE CONFOR (FORREQ,NCHAR,IERR,ITYPE)
C
C THIS ROUTINE IS USED TO COMPARE FORMULA COMPONENTS REQUIRED TO
C THE COMPONENTS OF THE FORMULA IN THE FILE.
C

2 LOGICAL GOOD,KD(50).COND(50).A(5p)
3 DIMENSION FORREQ(80)»NO(50.25,NSf50,2),FORM(8),FORSEP(39)
4 CpMMON./NAME/ CHARS(42>

C » . . »..........»...»......I...................."     .. Mli .  "    *'

c '... WORK ON REQUIRED COMPONENTS OF FORMULA.
c ........ ....... ..-. .  .                   
c , , . .
C ... DETERMINE NO. OF CHARS IN STRING. 
C

5 DO 100 I»80,l f -l
6 IF CFORREQCn.EQ'. i O GO TO 100
7 NCHAR»I .   ,
8 IF CFORREQCI}.NE.i,i.AND.FORREQ(I).NE.»/») GO TO 110
9 FORREQfI)e» i
10 VCHARaNCHAR-1
11 GO TO 110
12 100 CONTINUE
13 MCHAR*O
14 RETURN

C r   -
C ... COMPRESS OUT BLANKS AND CLOSE UP STRING.
C

15 110 |sl
16 XTYPE*0
17 120 IF (I.GT.NCHAR) GO TO 170
18 IF (FORREQtn.EQ.f h GO TO 150
19 IF fl.NE.l) GO TO 130
20 IF (FORREQ(l) 0 EQ,i,O GO TO 150
21 IF jFORREQ(n p EQ f »/O GO TO 150
22 IF (FORREotn.EQ.Ui) GO TO 140
23 130 1=1+1
24 GO TO 120
25 140 ITYPE«1
26 150 DO 160 JsI+l,NCHAR
27 160 FORREQ(J»iyoFORREQCJ)
28 FORREQfNCHAR)«i I
29 VCHAR«NCHAR«1
30 GO TO 120 

C
C ... SEPARATE STRING INTO GROUPS. 
C

31 170 DO 180 1*1,50
32 180 KDCDw'.TRUE.
33 1 = 1

- 18 -



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 19"
CONFOR SUBROUTINE

34 IERRKO
35 IGP*1
36 N0(l,l)sl
37 IF (FORREQ(l).NE.t-t) GO TO 190
38 IF (ITYPE.EQ.1) IEPR*2
39 KD(I)«'.FALSE'.

41 GO TO 200
42 190 IF (INDEX(FORREQm).NE.-l) lERRsl
43 200 DO 220 J=1,NCHAR
44 TF fFORRFQCj;.NE.i / ».AND.FORREO(^),NEt»/ 1 ) GO TO 220
45 IF (ITYPE.EQ.1.AND.FORREQ(J)'.EQ. ' ~"

47 TF (J.BQ.NCHAR) Go TO 220
48
49
50 IF (FORREQCJ+O.NE.i-i) GO TO 210
51 IF (ITYPE.EQ*.!) IERR»2
52 KD(I)S'.FALSE'.

54 GO TO 220
55 210 IF (INDEX(FORREQ(J+l))tNE v «l) lERRal
56 220 CONTINUE

58 VGP1«I
59 RETURN

c r .  --- -   -     : - 
c .   WORK ow FORMULA NAME.

60 ENTRY CPRFORfFORM.IGD} 
C
C '... DETERMINE No'. OF CHARS IN STRING. 
C

IF (NCHAR.EQ.O) RETURN 
DECODE (39, 230, FORM) FORSEP 

230 FORMAT (80A1)
DO 250 1=39, 1,-1
IF (FORSEP(I).EQ.i i) GO TO 250

IF (FORSEP(I).NE.t.i) GO TO 240
FORSEP f I >«i ?
NC*NC«1 

240 IF (FORSEPClV.EQ*. » '.  ) FORSEPfl)s«  
GO TO 260 

250 ^ONTINUE
IGD«0
RETURN

- 19 -



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 20
CONFOR SUBROUTINE

C '.V. BLANK OUT OF FORMULA ALL PARENTHESIS, MINUS, COMMA, £ PERIOD CHARS 
C

76 260 DO 330 1=1,NC
77 DO 270 J=37,42
78 #l«J-36
79 270 IF tFORSEP(I).EQ.CHARsCJ)) GO TO 280
80 GO TO 330

C . ,BLK, ( 0 ) r " f ,
81 280 GO TO f320  330,29o,30o,310,3lO),Nl
82 290 FORSEPCI)* 1 *
83 IF tl-l.LT.l) GO TO 330
84 IF (INnEXCFORSEPCI-m.EQ, 1) FORSEP(I-l)"» '
85 GO TO 330
86 300 FORSEPfDc* »
87 IF CH-i.GT.NC) GO TO 330
88 IF (INnEXcFORSEPfl + nj.EQ.l) FORSEP(I«f!) = » '
89 GO TO 330
90 310 FORsEPfDni i
91 GO TO 330
92 320 IF (I-l.LT.r.OR.I+l,GT.NC) Go TO 330
93 IF CFORSEPCl-n.NE, \ j) GO TO 330
94 IF (FopSEp(I*l).NE.i i) GO TO 330
95 FORSEPfI)ct i
96 330 CONTINUE

C
C ... SEPARATE STRING INTO GROUPS.
C

97 1*1
98 JcO
99 340 JaJfl
100 IF (J.GT.NC) GO TO 380
101 IF CINDEX(FoRSEPCjn.EQ.-l) GO TO 350
102 GO TO 340
103 350 NS(I,n«J
104 360 JoJ*l
105 IF fJ.LE.NC) GO TO 370
106 NS(If2)sNC
107 NGP2*I
108 GO TO 380
109 370 IF (FORSEPCJ5.NE.» i) GO TO 360
110
111
112
113 GO TO 340 

C 
C '.,', COMPARE REQiD COMPONENTS WITH FORMULA.
C

114 380 IF (ITYPE.EQ.l) GO TO 490
C



MINERAL X-RAY DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 21
CONFOR SUBROUTINE

C '..'. INCLUSIVE RETRIEVAL. 
C

115 DO 390 I«1,NGP1
116 390 CONDCnn. FALSE.
117 DO 430 KC1, NGP2
118

120 DO 420 IB1,NGP1
121 ISl*NQfI,l)-l
122 iTl«NOfI»2)-NO(I»
12J NGPBMINOCIT1.IT2)
124 DO 410 M«l f NGP
125 IF (FORREQfISl*M) f.EQ.rORSEP(lS2+M)) GO TO 410
126 IF (M.EQ.l) GO TO 420
127 IF (FOpREQCIpl+Mj.NE.t?!) GO TO 420
128 IF (IS2+M.GT.NSCK ? 2)) GO TO 42<>
129 DO 400 N=IS2+M,N S (K,2)
130 IF flNDEX(FORSEPm).LT.O) GO TO 420
131 400 CONTINUE
132 CONDCI>=,TRUE.
133 GO TO 420
134 410 CONTINUE f
135 IF (IT1.EO.IT2) COND(I)*.TRUE.
136 420 CONTINUE
137 430 CONTINUE
13* DO 440 I«1»NGP1
139 440 CONDCI)*COND(n.EQV.KD(I)
140 IF (NGP1.GT.1) GO TO 450
141 IF (COND(l)J RETURN
142 ICD«0
143 RETURN
144 450 KaO
145 DO 470 Ipl^NGPl
146 IF (I.EQ.l) GO TO 46Q
147 IF (FoRREQ(NOCl-l f 2)+l).NE.«/») Go TO 460
148 A(K)»COND(I) f.OR.ACK)
149 GO TO 470
150 460 K«K+1
151 A(K)«COND(I)
152 470 CONTINUE
153 IGD»0
154 DO 480 1*1, K
155 480 IF (.NOT.ACin RETURN
156 IGDvl
157 RETURN

c '..'. EXCLUSIVE RETRIEVAL. 
c

158 490 IF (NGP2.GE.IGP) GO To 500



MINERAL, X-RAY DIFFRACTION DATA RETRIEVAL/PLDT PROGRAM PAGE 22
CONFQR SUBROUTINE

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

IGD=0 
RETURN

500 DO 540 Ksi,NGP2 
IS2sNSfK,l)-l

DO 530 I*1,NGP1

NGP»MINOCIT1,IT2)
DO 520 MBl,NGP
IF fFORREQCISH.M)'.EQ.FORSEP(lS2 + M)) GO TO 520
IF (M.EO.l) GO TO 530
IF (FORREG(I£UM)'.NE.»?O GO TO 530
IF (IS?+M.GT,NS(K.2)) GO TO 530
DO 510 NBIS2+M,NSCK,2)
IF (IMDEX(FORSEPCNn.LT.O) GO TO 530 

510 CONTINUE
GO TO 540 

520 CONTINUE
IF (ITJ*IT2) 530.540.530 

530 CONTINUE

RETURN
540 CONTINUE 

RETURN
END

- 22 -



MINERAL X-R»Y DIFFRACTION DATA RETRIEVAL/PLOT PROGRAM PAGE 23
INDEX FUNCTION

1 FUNCTION INDEX (A) 
C
C INDEX s -2 SPECIAL CHARS 
C c -1 A THRU Z 
C BO BLANK
C   1 INTEGERS £ DECIMAL POINT 
C

2 COMMON /NAME/ CHA?S(4^)
3 DATA CHARS/*A «* *!* *C   » «D» , «"E[ , »F«.»G«*»H«,»I ,<J»**KI,»L»,»Mt
3 i IN** 'o»» »p«f *R«» 'off 's'f «T"f  u^'vif «w»f «xs «y»,»z«
3 2 iO< f il i,i2i»f 3i.i4f f iSiy i6i f tTiff i8i,i'9i, i*. i f'i  , '( 
3 3 n     ,i,i/
4 DO JOO 1=1,3B
5 IF (A.NE.CHARS(I)) GO TO 100
6 NOai
7 GO TO 110
8 100 CONTINUE
9 INDEX"-2
10 PETURN
11 110 TF (NO'.GE.1.AND.NO'.LE'.26) INDEXs.l
12 IF (NO'EQ.38J INDEX»0
13 IF (NO.GE.27.AND.NO.LE.37) INDEX«1
14 RETURN
15 END
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