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This copyrighted program is for use with an APPLE I'Ie 
microcomputer and a DECAGON area meter. The program is in Baasic, 
and must be typed onto a floppy disk using an an APPLE IIe 
_:__.._______I__ ,___-_1-_ L- .__.I--_-__ J _~~.~ luIcr-"c"r"pUL~r \opertiLor- IS relerrea to APPLE IIe II03 Programmer's 
Manual). 

The area meter must be interfaced with the microcomputer 
using a Delta T area meter RS232C interface through a peripheral 
port. The peripheral port must be specified (default is 4 in 
this program). 

The program is named 'ROOTS', is menu-driven, and is self 
explanatory. It produces a calibration curve using any number of 
standards, and exhibits the regression results (slope, intercept, 
r2, and residuals). Two measurements must be made on each 
standard and sample, and these measurements must be made at right 
angles. Data files can be created and estimates from numerous 
subsamples can be added and stored in data files on a second ----- ------ 
floppy disk in drive 2 (optional). Sample estimates will be 
added unless the operator indicates the end of a series of 
subsample additions. The end of a series of additions is 
prompted by striking the '0' key, at which time the menu allows 
the operator to change the sample estimate value (if a mistake 
was make), store the accumulated estimates in a designated file 
by a sample name, or end the series of subsample additions 
without storing them in a file. After this selection is made, 
there is a return to the main menu. The operator then has a 
choice between recalculating the calibration curve (l), measuring 
another sample (2) or ending the session (3). 



ROOTS 

*******************X********~****~**************************~** 
Copyright 1988 by 

The Research Foundation 
State University of New York 

College of Environmental Science and Forestry 
Syracuse, NY 13210 

All rights reserved. No part of this program may be produced 
without written permission of the Research Foundation of the 
State University of New York. 

10 REM PROGRAM ;%ME - ROOTS 
20 REM AUTHOR DAVID C. LEBLANC 
30 REM DCiTE - 5/2&'S4 
41:r REM FiURPGSE - i> TG CAii=UL~TE A CLAIBRAT:DN CURVE i EQR ROOT I ChlRTUC L-L-2 tc. I 8 ,Y 
4.5 REM USING KNow4 STaDARDs MEASIJRED Ev THE IMAGE fwwzER AND 
50 REM 21 INPUT RA!.J DATA FROM IMAGE ANAL"i'?ER! CALCULATE TOTAL ROOT 
55 REM LENGTH, AND STORE TOTALS !2N FLOPPY DISK. 
40 D Irl x I: 1 r) :) : D Irl .+i I: I 0 :, 
d5 ix = CHR$ r'45:DZ.g = ",Sd,D2":MM = 0:BB = 0 
nn 7 CI HOME i r”R:r;T z PRINT i rrx,*Y, : r I\,,\, t3i3TF.lT r3~TEl-r 

100 FOR A = 1 TO 40 l PpINT "w" ; . % 
105 NEXT : PRINT 
110 PRINT : HTAB 17: PRINT "ROOTS" : PRINT : PRINT 
115 PRINT "CREATED BY D.C. LEBLANC AND M.K. BURKE" 
1 2 0 PR I NT " " 
121 HTAB 11: PRINT "COPYRIGHT i?@3 BY" 
133 HTAB 7. LA PRINT "THE RESEARCH FOUNDATION" 
1 ?? a &Y HTAB 51 PR?NT "STATE IJNI~PSITY OF NEu YORKI' .-.i__. 
124 HTAB 7: PRINT YOLLEGE OF ENw RoNrlENT4Ll* 
125 HTAB 3: PRINT "SCIENCE AND FORESTRY" 
126 HTAB 7: PRINT "SYRACUSE, NEW YORK 13210" 
127 PRINT ' ' 
128 PRINT "ALL RIGHTS RE.SER!!ED. No PARTOF THIS" 
129 PRINT "PROGRAM MA7 BE PRODUCED WITHOUT WRITTEN" 
130 PRINT "PERrlISSION FROM THE STATE UNIVERSITY OF" 
131 PRINT "NEI:J YORK RESEARCH FOUNDATION." 
132 PRINT " " 
133 FOR 5 = 1 TO 40: PRINT '3" 3 
135 NEXT : PRINT : 'PRINT : PRINT : PRINT "PUT 5ATii DISK IN DRIVE 2" 
140 PRINT : INPIJT "PRESS (RETURN> KEY TO CONTINUE" ~23 
150 GOT0 400 
155 RErl ~*+++%++Y*Y~~sY GET DATA FILE NAME +cww+~+~u+~~+***u* 
160 HOME : PRINT : PRINT 
17Q INPUT "ENTER NAME OF DATA FILE > ";F19: PRINT 
175 INPUT "CREATING A NElb.! FILE ? iY/N! > ";NF$l 
1817 IF NF.3 = "Y" THEN RETIJRN 
153 1 F i’%J F.3; ( 2. “N” THEN PRINT "ENTER Y OR N": GOTO 175 
185 ONERR I;GTO 2 j, 17 
190 P R !NT I' '..I E R I Fy I Nip " ; F I ,$ " I N D R I ?E 2 " : PR I NT 
2gri ?RINT D$;"'v'ERIFY ' ;FI9;D2$ 
205 / ;nyE '7 ' _ , 6 ‘ 0 : RETURN 
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PRIrdT "UNANTICIPITATED ERROR CODE # ";E" AT LINE ’ ;E!_: EN/J 
CALL - 3288: REM I:LE$,R STACK OF EF’ROR 
PRINT “XY FILE I’ ; F I 0 ” r%JoT F 0 l_&JD 1 f%J 0 f! I ‘..I E 2 s + ” 

PRINT : PRINT "DD .‘f'Di_l i,$,>JT Tfj SEE & C,$iALC;rj !lF THE DISK” 

I NPIJT I1 I r-J DR IV E 2 ? li "i'./r;J:~ '> I' ; &r%JS$ : PR I FdT 
I F g,rdS$ = Ifx{ Ii THEN PRINT DB;"CATi%LoG,D2" : PRINT 
INPUT "ENTER NEW FILE NAME ? rY./r~J:) : Ii ;&rdS$ 
IF #dS.$ = "Y" THEN 160 
I F &.JS,$ = “N” THErd PRINT "PROGRAM ENDING” : END 
PRIbJT ' ErdTER "I' OR N" : GOTO 270 
REM ++u+%~~s+x+ssIQ~ END OF GET FIJ_E $X_l~~@J-J-~~tJE +~+*+Yss+%+s 

HOME : PRINT : PRINT 
PRINT "!aHICH PERIPHERAL SLOT IS THE IMAGE" 
PRINT '~ANALY~E , F ATTACHED Til IN THE APPLE IIE ? "i ?RiNT 
PRINT "THE DEFAULT IS 4": PRINT 
INPUT "ENTER AN INTEGER FROM 0 TO 7 > If ;IS 
PRINT : PRINT “IMAGE ANALYZER IS IN SLOT ” ; IS”, OK ?” 
INPl_lT ” ( ‘{.,‘N 5 :) ’ ;ciNSO: PRINT 
IF Ar\JSB = "rd" THEN 400 
I F g+Jss .I: ; "Y" THEN PRINT "ENTER 'I' OR rd": GOTO 440 
HOME : PRINT : PRINT 
HTAR 18; PnlMT "MENU" i PRINT I,&,., 
FOR C = 1 TO 40: PRINT '+i"; 
EdEXT : PRINT 
PRINT : HTAB 5: PRINT "1) CALCULATE CALIERATION CURVE": PRINT 
HTAB 5: PRIrdT "2) ME&SURE ROOT LENGIHS" : PRINT 
HTAB 5: PRINT "3> QUITn: PRINT 
FOR D = 1 TO 40: PRINT "ic"; , 
NEXT : PRINT 
PRINT : INPUT "SELECTION > ' ;CH 
IF CH = 1 THEN GOSUB 1000: RErl CALCULATE CALIERATION CURVE 
IF CH = 2 THEbJ GOSUb 3000: RErl MEASURE MODULE 
IF CH = 3 THEN PRINT "EXIT PROGRBI'I": END 
GOT0 500 

REM 
HOVE : PRINT : PRINT 
PRINT "s+sss rI;ALCuL&TE CALIBR&TIQrd i;lJ@JE ss+**+” : PRINT 

HTcSB 3: PRINT "ErxJTER STAtdDARD VALUES FROM KEYBOARD" : PRIrdT 
HTAE 8: PRINT "ENTER -'79 !>JHEN FINISHED": PRINT :KrdT = ! 
J+TAB 8: PRINT "X" ; J+Jj-” = ” ; 

INPUT XI:KNT:, : PRIrdT XI:KNTS 
IF XI:KNT! ( 0 THEN 1200 
I F KNT .: 10 THEM KkJT = KNT + 1 : GCJTO 1 130 
HOME : PRINT : PRINT 



1240 pft]t.JT “p!@,KE 2 flE$,!~~iRE~1Et..iT:: ijt.4 :~T&tdljARD ” ;;(< F:, : PRINT 
i2LJ’ 

L. 
pRIt.jT “‘i’l = i’ : It.JpfJT ‘)‘f.~:~‘{l = I.,&/_ 1: LEiT$ (‘fl.$ ,qj :) : PRINT “(1 

12517 PR 1 f.JT “‘i’2 z ” : 1 r..JPI_IT “( 23 : ‘)‘.2 = ‘_,#,L ( LE FT.3 (( “{ 2.3 ! 4 1) ) : PRINT ‘Y2 
1 2 ,j 0 ‘..{ ( F :j = ( “i’ 1 + ‘)‘2 ) ,,:’ 2 
! c17r1 DDTP.I-r “‘< = $1 :+I c 1) 11 I L i ” I ,‘. .I , ‘4 t tl E.qN “{ = 11 ;‘l!:F!: I 1x,~ryg c-0 1 hlT 3 /i ‘\ I 
12311 NEXT : F’R I t\rT D$ : ” I N# 0 ‘I : REM RkTURrd CONTROL Ti:! KE;I;BCGRD 
1300 ?EM +***s*+*++ : :&.j 1 LCIJLATE REGRESSI:rN T. , ‘3 . S &‘I STI I.” f+***a***+++** 
1310 REM S1=SUt.l;; ! .S~=~~UM::<~, !~3=SUrl::(‘i’ ! SJ=SUtl“{ ? S5=SUrlj”2 
1315 S1 = lj:S2 = 1:1:S3 = l):Sq = I]::;5 = [l;tdrd = lj 
1320 FOR G = 1 TO KNT - 1 ;S1 = S1 + :;(([;:);S2 = S 2 + :s< 1: G 1) * ;( 1; 1; 1) 
1330 23 = !?3 t X(G:, f y< l?:!;Sq = :=;q t ",<r;:!;S5 = :;5 t 'f<G:j s 'icrj> 

1340 Nfd = ,kftd + i : NEXT 
1400 REM ~~~.u~c*+Y~+ ~:Af_Cl_l&b.T E :;Cfpq:z IjF SQUARES +u~+u~uYU~~%+~~Y+ 

1410 REf.q r;& = ss>< ! SF = :ss;<y ! S3 = SS’( 
1420 S6 = S2 - I:51 s S 1 j ,..:’ Nt%i : 5 7 = S 3 - ( S i r~ !2 4 > ,,z” p+j 
f 425 53 = S5 - I: S4 + 54:) .,/ pdpd 
1430 MM = 57 / S3: REM CALCULATE SLOPE COEFF I CI ENT 
i 440 xl = Sl ,’ rdtd: REM CALCULATE MEArd OF X 
1450 ytl = 54 .,i Nrd: REM CALCULATE MEAN OF Y 
1460 BB = Xtl - rltl * vi : RErl CALCULATE ‘I - INTERCEPT 
1470 R2 = MM + S;7 ,,’ S6 
1500 REM s+ss+++c*ss PRINT REil;RESSIlItd RESULTS TO THE SCREEN *****t?c*+** 
1510 HOME : PRINT 
1520 HTAB 11 : PRINT “REGRESSION RESULTS” : PRINT 
1525 ppIlt]T “y “’ % \ PREDI CTECl Y RESIWJAL” : PRINT 
1530 FOR H = 1 Tk KtdT - 1 :::<p = tltl M y!H:! t BB:RE = XI:H:) - XP 
1540 PRINT Y1:H:) ; TABI: 5:) ;::(iH:i; TAB< 12:) ;XP; TAB,: 25:) ;RE: NEXT : PRINT 
1550 PRINT “SLOPE = ” ;rlrl 

1553 PRINT “INTERCEPT = ‘I ;BB: PRINT “R2 = ” ;R2 
1560 PRINT : INPUT “PRESS (RETURN) KEY TO CONTINUE” ;;I.$ 
1570 RETURN 
23f9 REM I 
3000 RErl ~sff*s*sss*~+s% tlE&SURE ROOT LENGTH S ~%~Q*P+***~**** 
3001 REtl 
3020 I F rdri .: > 0 THEN 3030 
31!311 FOR I = 1 TO 5: PRINT CHRB (75 : NEXT : REM SOUtdD BELL 
3134[! HOME : PRINT : PRINT “CAL1 BRAT1 ON CURVE MUST BE CALCULATED” 
3050 PRINT “BEFORE MEASUREMENTS CAN BE MADE” : PRINT 
3060 INPIJT “PRESS <RETURN> TO CONTINUE” ; ZB : RETURN 
3030 HSI’IE : PRINT : HTAB 13: PRINT “MEASURE MODULE” 
3035 HTAB 13: PRINT li ~~++Yu+u+~+uY*” : PRINT 
3UPO INPUT “ENTER SAMPLE ID CODE > ” ;SN8: PRINT 
3095 PRINT “ID = “;Srd$: PRINT : INPIJT “OK ? !Y/‘N> : “;AtdS$: PRItdT 
3097 IF ANS$ ( > “‘f” THErd 3090 
310@ T? = 13: REM INITIALI?E TOTAL ROOT LENGTH 
31 05 PRINT “Oi:t YOU i,JI SH TO ENTER 4 PARTIAL TOTAL” 
.3 1 1 0 INPIJT “FROM A PREVIOUS SESSION ? <Y/N:) > ” ;ANSB 
3115 I F ANS.3 = IIN” THEN 31qg 

3 1 2 [I I F ANSib .; > “Y” THEN PRINT “ENTER ‘f OR rd”: PRINT : GOT0 3105 
3125 PRINT : INPUT “ENTER PARTIAL TOTAL ::- ” ;TT: PRIrdT 
3130 PRINT “TOTAL = ” ;TT: INPIJT “OK ? i;Y.,*‘rd) > ” ;ANS$ 
3135 IF ;itdS$ ,< > ‘I “( ” THEN 3 1 2 5 
3140 HOME : PRINT : PRItdT 09; “IN# I’ ; IS 
3145 PRINT “INPUT 1ST MEi4SUREMENT : I’ : INPUT ‘Yl.3 
; 1 3 7 y 1 = ‘..)AL !; LEFT 3 1: ‘j’ 1 $. , 1 :I :) : F R I NT “,’ 1 
i15n I F ‘;(l = !l THCN lGrl.SIIR :~%rll-l ._k_. -__-_ _“5-_ _ 
31 55 PRINT “$/PUT :r,jo MEASUREMENT ) I’ : I N P IJT Y 2.3 




