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This copyrighted program is for use with an APPLE Ile
microcomputer and a DECAGON area meter. The program is in Basic,
and must be typed onto a floppy disk using an an APPLE IIe.

microcomputer (operator is referred to
Manual).

ATMINMT T

PPLE IIe DOS rrogrammer S

o

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 (1), measuring
another sample (2) or ending the session (3).



ROOTS

***************************************************************
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 pe produced
without written permission of the Research Foundation of the
State University of New York.

***************************************************************

i0 REM PROGRAM MAME - ROOTS
20 REM AUTHDR DAVID C, LEBLANC
30 REM DATE - S/24/84

40 REM PURPOSE - 1) TO CALCULATE A CLAIBRATION CURVE FOR ROOT LENGTHS
45 REM USING KNOWN STANDARDS MEASURED BY THE IMAGE AMNALYZER AND
30 REM  2) IMPUT RAW DaTA FROM IMAGE AMNALYZER, CALCULATE TOTAL ROOT

35 REM LENGTH, AMD STORE TOTALS OM FLOPPY DISK.
A0 DIM {1032: DIM ¥{100

43 D% = CHR$ (4):D2% = ",84,D2":MM = 0:BB = 0
?0 HOME : PRINT : PRINT : PRINT : PRINT
100 FOR A = 1 TO 40: PRINT "=";

105 WNEXT : PRINT

110 PRINT : HTAB 17: PRINT "ROOQTS": PRINT : PRINT

115 PRINT "CREATED BY D.C. LEBLA&ANC AND M.K. BURKE"

120 PRINT ® " ’
121 HTAB {1: PRINT "COPYRIGHT 17288 BY"

122 HTAB PRINT "THE RESEARCH FOUNDATION"

123 HTAEB S PRINT "STATE UMIVERSITY OF NEW YORK®

124 HTAB 7: PRINT "COLLEGE OF ENUVIROMNMENTAL®

125 HTAB 9: PRINT "SCIENCE &MD FORESTRY®

1248 HTAB 7: PRINT "SYRACUSE, MNEW YORK 13210

127 PRINT * "

128 PRINT "aLL RIGHTS RESERVED. MO PARTOF THIS"

129 PRINT "PROGRAM MaY BE PRODUCED WITHOUT WRITTEN"

130 PRINT "PERMISSION FROM THE STATE UMIVERSITY QF"

131 PRINT "NEW YORK RESEARCH FOUNDATION."

32 PRINT " *

13 FOR B =1 TO 40: PRINT "=,

135 NEXT : PRINMT : PRINT : PRINT : PRINT *PUT DaTa DISK IM DRIVE 27
140  PRINT : INPUT "PRESS {RETURM> KEY TO CONTIMUE":Z%

150 GOTO 480

155 REM #s#xsxxssxx%3%% GET DATA FILE NAME ##3#35%3%#%34332%%5%

Se B B RN

140 HOME 3 PRINT : PRINT

170 INPUT "ENTER WAME OF DaTA FILE > ";FI#: PRINT

175 INPUT "CREATING & NEW FILE 2 ¥/NY > "iNF3$

180 IF MF3% = "Y" THEM RETURNM

183 IF NF$ { > "MN" THEW PRIWT "ENTER ¥ OR MN": G0OTO {73
183 OMERR GOTO 210

190 PRINT "WERIFYING ";FIzx" IN DRIVE 2": PRINT

200  PRINT D$;"JERIFY ";FI3$;D2%

205 POKE 214,01 RETURN
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E = PEEK {222): IF E = & THEM 235
EL = PEEK (2193 # 25& + PEEK (218)

PRINT "UNANTICIPITATED ERROR CODE # ";E" AT LINE ";EL: END
CALL - 3283: REM CLESR STACK OF ERROR

PRINT "#% FILE ";FI$" NOT FOUND IN DRIVE 2 ss*

PRIMT : PRINT “DO YOU WaMT TO SEE & CATALOS OF THE DISK®
INPUT "IN DRIVE 2 7 (%/M) > ";a&NSH: PRINT

IF ANS$ = "v* THEN PRINT 0%;"CATALOG,02": PRINT

INPUT "ENTER NEW FILE NAME 7 (Y/N) » ";aNSs

IF ANS$ = "Y' THEN 140

IF ANS$3 = "N' THEN PRINT "PROGRaM EMDING': END

FRIMT "ENTER ¥ OR N*: GOTO 270

REM FEEREEE XL L L LX XS EHD DF GET FILE SUBROUT}NE FEFFEETRLFER
HOME : PRINT : PRINT

PRINT “WHICH PERIPHERAL SLOT 15 THE IMAGE"

PRINT “ANALYZER ATTACHED TO IN THE APPLE IIE ? "; PRINT
PRINT "THE DEFAULT IS 4": PRINT

INPUT "ENTER AN INTEGER FROM 0 TO 7 > ";IS

PRINT : PRINT "IMAGE &NALYZER 15 IN SLOT ";IS", OK ?7°

INPUT "{Y/N) > "i1A4NS3: PRINT

IF ANSS = "N" THEN 400

IF ANS$ ¢ 3 "Y" THEN PRINT "EMTER Y OR N": GOTO 440

HOME : PRINT : PRINT
HTAB 15: PRINT "MENU": PRINT
FOR C = 1 TO 40: PRINT "#";
NEXT & PRINT

PRINT : HTAB 5: PRINT "1) CALCULATE CALIBRATION CURME®: PRINT
HTAB 5: PRINT "2 MEASURE ROOT LENGTHS": PRINT

HTAE S: PRINT "2> QUIT": PRINT

FOR D = 1 TO 40: PRINT "#";

NEXT : PRINT

PRINT : INPUT "SELECTION > ";CH

- i1
3

IF CH = 1| THEN GOSUB 1000: REM CALCULATE CALIBRATION CURVE

IF CH = 2 THEM GQS5UB 3000: REM MEASURE MODULE

IF CH = 3 THEN PRINT "EXIT PROGRAM": ENWD

GOTO 300

REM #xxx3xzxxzxxzxxxx¥¥ END OF MAIN PROORAM ##%$%X5* XXX FEXLTRXEFX%

INPUT "15 THIS CORRECT AND COMPLETE 2 <Y /W) > ";&NS%: PRINT
REM
REM #sxs%xxxsxxxssx%x COLCULATE CALIBRATION CURUVE %% %% %%X%F%XE%5%%%%

REM

HOME : PRIMT : PRINT

FRINT "=xxsx CALCULATE CALIBRATION CURVE =xxxxs": PRINT
HTAB 3: PRINT "EMTER STANDARD WALUES FROM KEYBOARD": PRINT
HTAE 3: PRIMT "ENTER -%% WHEN FIMISHED": PRINT :ENT = 1
HTaB 9@ PRINT "X"jENT" = ";

INPUT H(KMTI: PRINT H{KNT)

IF XCKNTY ¢ 0 THEM 1200

ITF ENT < 10 THEM ENMT = HMT + 1: GOTO 1130

HOME : PRINT : PRINT

FRINT "®x##% DALCULATE CALIEBRATION CURVE ##xxsx®: PRINT
PRINT " MEASURE STANMDARDS ON IMAGE ANALYZER": PRINMT
PRIMT D#;"INB ";I5: REM READ FROM 3LOT # IS

FOR F = 1 70 ENT - 1



1240

PRIMT "MAKE 2 MEASUREMEMTS ON STANDARD "iX{Fi: PRINT

1245 PRINT "Y1 = ": IMPUT ¥13:¥1 = YAL ¢ LEFT$ (¥13,42): PRINT Y1
1250 PRINT "YZ = ": INFUT VZ3:YZ = UAL { LEFT$ (Y2%,4)7: PRINT ¥2
1260 Y(F3 = (Y1 + ¥2) / 2

1270 PRINT "X = "p(F)"  MEAN Y = ";Y(Fy: PRINT

1230 MEXT : PRINT D$;"INH 0%: REM RETURN CONTROL TO KEYBOARD

1300 REM sxsesasass CALCULATE REGRESSION STATISTICS sésxwswstssiss
1310 REM  S1=3UMH, S2=3UMX2, S3=3UMY, S4=SUMY, SS=3UMYZ

1315 61 = 0:52 = 0:53 = 0:54 = 0:55 = 03NN = 0

1320 FOR G = 1 TO KNT - 1:51 = 31 + X{6):82 = 52 + X{G) # X(B)
1330 83 = 53 + X(G6) * Y(E):34 = 54 + Y(G):53 = 35 + Y(G) # Y{G
1340 NM = NN + 1: MNEXT

1400 REM sxwxxssxss CALCULATE SUMS OF SOUARES ssssxxsssxsssatss
1410 REM 56 = §8X, §7 = 38xY, 58 = 3§V

1420 56 = 32 - (81 % 51) / NM:S7 = 33 - (51 # 34) / NN

1425 S8 = 55 - (S4 % 547 / NN

1430 MM = S7 / S8: REM  CALCULATE SLOPE COEFFICIENT

1440 ¥M = 51 / NN: REM CALCULATE MEAN OF X

1450 ¥M = 34 / NN: REM CALCULATE MEAN OF ¥

1440 BB = XM - MM % YM: REM  CALCULATE ¥ - INTERCEPT

1470 R2 = MM * 37 / 36

1500 REM ssxxsxxsss PRINT REGRESSION RESULTS TO THE SCREEN #xwwxxwix
1510 HOME : PRINT

1520 HTAB 11: PRINT "REGRESSION RESULTS": PRINT

1525 PRINT "X Y PREDICTED Y  RESIDUAL": PRINT

1520 FOR H = 1 TO KNT - 1:XP = MM # Y(H) + BB:RE = X(H) - XP

1540 PRINT Y(H); TAB( 5)3X(H); TAB{ 12);XP; TAB{ 25);RE: NEXT : PRINT
1550 PRINT "SLOPE = " ;MM

1553 PRINT "INTERCEPT = ";BB: PRINT "R2 = ";R2

1540 PRINT : INPUT "PRESS <RETURN> KEY TO CONTINUE';23

1570 RETURN

2999 REM :
3001 REM

3020 IF MM { > 0 THEN 2080

3030 FOR I = { TO 5: PRINT CHR$ (7): NEXT : REM SOUND BELL

3040 HOME : PRINT : PRINT “CALIBRATION CURVE MUST BE CALCULATED"
3050 PRINT "BEFORE MEASUREMENTS CAN BE MADE": PRINT

3040 INPUT "PRESS (RETURN> TO CONTINUE";Z%: RETURN

3080 HOME : PRINT : HTAB 13: PRINT "MEASURE MODULE'

3085 HTAB 13: PRINT "ss¥ssxzsxxxsxs’: PRINT

3090 INPUT "ENTER SAMPLE ID CODE > ";SN$: PRINT

3095 PRINT "ID = ";SN$: PRINT : INPUT "OK 2 (Y/N) » ";ANS$: PRINT
3097 IF ANS$ ¢ > "Y' THEN 3090

3100 TT = 0: REM INITIALIZE TOTAL ROOT LENGTH

3105 PRINT "DO YOU WISH TO ENTER A PARTIAL TOTAL"

3110 INPUT "FROM A PREVIOUS SESSION ? (Y/N) > " jANSH

3115 IF ANS$ = "N" THEN 3140

3120 IF ANS$ ¢ » "Y' THEN PRINT "ENTER ¥ OR N": PRINT : GOTO 3109
3125 PRINT : INPUT "ENTER PARTIAL TOTAL > ";TT: PRINT

3130 PRINT "TOTAL = ";TT: INPUT "OK ? (Y/N) > ";ANSS

3135 IF ANS$ < > "Y' THEN 3125

3140 HOME : PRINT : PRINT D#;°IN# ";IS

3145 PRINT "INPUT 1ST MEASUREMEMT > ": INPUT V1%

347 Y1 = WAL ¢ LEFTE 0Y13,4)): PRINT Y1

2150 IF ¥1 = 0 THEN GOSUB 2300

2155 PRINT “IMPUT 2ND MESSUREMENT > ": INPUT ¥23%
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2 = UAL ¢ LEFTS ¢¥2%,4)): PRINT 72
IF vZ = § THEM
s

ECSUB 3800
o= 0L o+ Y2y S 2y o= MM % YY + BB
PRIMT : FRINT "PHLIBRATED MEAN % = "¢y : PRINT
TT ]

=TT + ¥¥: GOTOQ 314
REM  #axsssssss CHEDH
PRIMT DF;"IN# o"

FOR J = 1 TO 3: PRINT CHR% (71

MEXT 3 PRINT : EEM S50UMD BELL

FRIMT : INPUT "ZERO UALUE ENTERED, CIMTINUE? {¥/M: > ";aNE3
IF aNGg$ = "Y" THEM PRINT D3;"INH ":13: RETURN

IF aNS3s ¢ 3 "N® THEW PRINT "EMTER 7 OR M": G0TO 32810

FOP : REM POP RETURM ADDRESS FROM 72F OF STACK

HOME @ PRINT

PRINT  TABC 143 :"SAVE MODULE": PRINT TaB{ 14);"sesssxzsiss”
PRINT : PRINT : PRINT "S&MPLE ID = ":3M$: PRINT

PRINT "TOTAL ROCQT LEMGTH = ";TT: PRINT

INPUT "I5 THIS CORRECT AND CDMPLETE 7OO(/NY " jANSE

IF ANS3 = "¥" THEN PRINT : GOTO 3903

INPUT "ENTER NEN UWalLUE FOR TOTAL > ":7T: PRINT : GOTO 3873
RRIMT "I1F THISZ 15 A PARTI&L TOTAL TrzM WRITE®

PRIMNT "IT DGMN, ANSWER N TO THE FOLLJ4ING®

PRIMT "GUESTION ~ND RE-ENTER THE PARTIaL TOTaL®

PRIMNT *lJHEM PROMPTED DURING THE NEXT SESSION"

PRINT : INPUT "SAVE TOTAL 7 {YAN) » *;ANS3

IF ANS% = "N" THEM RETURM

IF ANS$ ¢ > "Y" THEWN PRINT "EMTER ‘ OR N": GOTO 3920
GO5UB 140: REM OBET DATA FILE NAME

IF NF$ < > "y" THEN 3940
PRINT D$;"OPEN ";F1$;DZ%: GO
PRIMT D#;"APPEMD ";FI$;D2%
PRINT D%;"WRITE ";F1%

PRINMT SMN#3;TT: PRINT D#%;"CLOSE ";FI%
RETURN
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