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DS'l'IlAC'l'

Plant ~ooess JOOdelstypically relpire IIIII1'1Y
EIIIlirical pimllIIlBtersfor whic:h aperiments ~
tain the initial values. '!be relative acaJraCY
of each of these panuDBt:erswill have varying
degrees of iDportance in tenDs of their effect
at yield as predicted by the s:im.11atiatJII:Idel.

Various .ethods of exa.ining the
"sensitivity" of the response to changes in I

these parameter values have established an bt-
proved oouespa'dlooe bebJeen JIIOdelpredict.icnI
and observed yields. '!his report presents a
specific syst8Datic statistical procedure (alcn]
with caIp1ter p::~allD) by whic:hplant ~
DX1el~ Day determine whic:hpimllIIlBtersrequire
a high degree of accuracy.

'Ihe priJImy pn:pose of the npart is to d0c-
umentthe CXIIp.lter~_ used in the analysis
of plant process IIOliels so that a modeler 8Y
adapt the~. '!here is an 1ntroduct.aly
sectia'l a'l the choice of experimental designs.
A PJ:~ desc::riptiat sectia'1 illustrates adapt-
aticns to a protot:ype JIIOdel(SCMa» for runnin;J
the designs. S8Ilple PJ:~'-' illustrate hew'the
progkaDlSoperate.

XJI'1'JlODUC'l'10.

Computational models that simulate plant
growth ani develqment relpire a laIge I11IIb!rof
parameters whic:hJIIllYhave a significant effect
at a response of interest. For 8X2111ple,plant
yields per acre, grain weight per ear, ani J1.IIr'
ber of seeds are stra1gly affected by Ptysical
parameters such as the concentratia'l of 002.
E:lct:elIwiveseries of experiJDent:sto detemine ap-
pt'q)rlate values of parameters waybe ~-.ry.
Manyother Ptysical parameters (for exzmple, the
amc:mrt:of glucose required to procmoe Q"Ie grail
of stem or shell) my have a'lly a minimal effect
at the final respatse of intenlst, yet acxmate
estiDlates of those parameters could require
costly exper1mentatia'l under varyinJ field pa-
rameters. Far ex.zmple, 1IIbena variatia'l of 25
per cent or JDarein a given parameter prcduces
less than CI'18per cent difference in yield, the
original estimate is acceptable in the CXIIp.1ta-
tional 1IOliel. '1hi.s det:eminatiat can eliminate
the need for oostly experiJDents to obtain DIOI'8
precise values for such parameters.

'lheoretically determined quantities often
recpi.re Cu.dec.ti.a1by 81pirical factors. An__
aaple taken frail ~ is a "factor to reclJce
the gross px,t:csynthetic ecpltia'l so that sbu- .
lated growth '-'UL.Le.y..dsto field sqUes". Be-;
fore using cc:aputaticnal models that siDulate .
plant growth reliably for the estiDllltion of
yield, the user IIhculd knowthe effect of such

EIIIlirical parameters.
'Ihe EstiJlllltes Research sectia'l (in the Na-

tional Agricultural statistics Service's
statistical Research and AwlicatiClns Divisiat)
of the u.s. Department of ~culture initiated
a Cooperative Research 1qreeIIIentwith the thi-
versity of Georgia, Department of statistics in
June, 1985, to c:levelop tools for systematic
sensitivity analyses of plant ~ sbulatiat
lIlOdels for persa1al CCIIp1ters [IIM PC-XT/AT].
'!be soybean plant ploces& JIIOdelkncwnas SCMa>
was the prototype for the stu:!y far the follCllll-
in:] I8aSCI1B:

1) Pnlparatia1 of 1m IIM PC adaptaticm (un-
der MIaD SOp'l'lltRl'RAN) of their pr0-
gramwas CXIIplete;

2) 'lhcrough and CXIII»lete~--rt:atia'l was
available; and,

3) '1be ~~.L_ stnx:ture JDadevariatia'l of
parameters siJlple, because all "nclDIal"
parameter values were in data files read
~~ beqinni.ng of each silDulatia'l

lW'oti~i1'J} SCMa> for systsaBtic sbulatiat nDlS
required JIIlljorlIlOdificatia1B in a'lly two units
(the Mmf ~~. and the final reporting pro-
graDlHVSTRP), the addition of one subroutine
(PARCCfi),and a'lly minor modifications in the
other p:~_.

The statistical methodology section de-
sc:ribes the statistical D8thcds 8Iployed in the
sensitivity analysis pn.."..._. 8eIIeJ:al "Sallple
Sessions" explain the use of the ~ified
silDulation program for the iJlplementatia'l of
fractional factorial experiments under a
Balanced IJxXJIplete Block Design.

S'l'A'l'1S'l'XCAL D'l'IIODOLOGY

'l'heYoU4eD Square (Ba1aDoe4 1D-
co.plete Block o..1qD)

thier the assunpticn of ncn-significant ccn-
tributions for three-way and higher interac-
tions, there are tli/o methods to cbtain valid
estiJmltes of all JIIllineffect and two-way~
actial CXI'lt:rast:s. em lIIethcdwt.W.dbe to stOOy
each pair of paralIIE!tersat a time. 'Ihis wuld
require a mnageable n.1IIberof 840 :runs for 21
factors. '1be other ~ 'WCUldbe to take a
1/64 fractiat of a 2 design to guarantee un-
ali.ased JIIllineffects and two-way:interac:tia'lS.

Another possibility arises frcIIIthe stu:iy of
five factors. 'Ihe stu:iy of five factors nqrlnts
a'lly 16 :runs to ciltain unaliased JIIllineffect ani
pail:wise interactiat estiJIIates. 'lhi.s wculd JIIlIke
possible stOOying"five-at-a-1:Jme" *i1e keeping
the other 16 neutral and perfCD:Jllin]the 16 :runs.
'1bese five parameters .L'""t'.L_ mt a "Block." H0w-
ever, eac:h pair of factors or parameters DUSt
oc:aD:'at least cn:le in suc:ba block of five.



SUd1a de&i9n is possible with a "BalancedIn-
complete Block" (BIB) design. A desirable
(thcu:Jhnet absolutely r--"uy) feature of BIB
des1grwfor tracticnll. fact:aria1 experiments is
that the role of factors aJXlbloc:Jcsbe inter-
c.hangeableso that the design will be its own
dual. The YoudenSquare (see, for example,
Qx:hranaJXlCk»C [1957] ) is such a de&i9n. '.lhe
lIICStfaJIDJSYoudenScJJu'eis for a blocJt size of
three with seven tieablB1ts as follows:

Each pair of factors occurs exactly in c:I18
block. Blockrud:lers are ~e to ~
duce the •••• design. 'DIe Youden-square of
block size five bas 21 txeaa.nt:s •• follcws:

1 2 3 4 17
5 6 7 8 17
9 10 11 12 17

13 14 15 16 17
1 5 9 13 18
2 6 10 14 18
37111518
4 8 12 16 18
1 6 11 16 19
25121519
3 8 9 14 19
4 7 10 13 19
1 7 12 14 20
28111320
3 5 10 16 20
4 6 9 15 20
1 8 10 15 21
2 7 9 16 21
3 6 12 13 21
4 5 11 14 21

17 18 19 20 21
'lhis design defines the ~auise solutia1

for analyzing the model paraeters. 'DIe field
plan defines hew "fiw-et~" 8lilsets of 21
variables V8rf llbile the nIlIIrlnin;J16 peJ:1IIIII8t8rs
in each blocJt :nmain neutral. ~ •••h1lJ that
triple aJXlhigher interactions are negligible,
eacb block needs 16 settin;Js. Eadl block of the
BIB design consists of 16 replications of a
fmct.icnll. fact:aria1 design, that is, eac:hblock
is a 1/2 replication of a fracticmal factorial
with an even ruIber of hic#l leIIels. Valid Jain
effect and paindse .interactia1 effect est.iBBtes
of the 21 pmIIeters are avai1ab1eafter a total
of 21 x 16 - 336 nms of the sbul.atia'l D:Idel,.

'.lhereason for usiJq 8Xl!lIIpleswith 21 pmmt-
eters shcW..dbe clear new. Oder the given as-
a.mptions, the BIBdesign with 21 factars offers
probably the lIIOBtdramatic J:educt.imin the ~
bel"of experiments of other possible des1grw.

Fortunately, selectinq overJ.aR:>ingsubsets
of 21 fram amongthe 45 paraeters which the
lIIOdelersc:hcse•• lIIOBtsignificant ws net dif-
ficult for the SOYGllO.:del. Ifcst paraeters
had so little effect en the respcnIe that even
after _jor JID1ificat.icnof the naaal. sett:J..rgs,
no design req.Ured axe than 21 factars in ~

1
3
1
2
1
2
5

2
4
3
4
4
3
6

5
5
6
6
7
7
7

SlIIIIerun.

ana1y.i. of 21 par •• atar.:
rractiona1 ractoria1 and BIB Da.ign.

'Ihis sectien descriJ:lesCXIlplterl4-~- for
the IIII PC/XTor ATfor the YoudenScJJu'edesign
described above. See the ~ for the nOlI-
cbart.

'!he first step is to prepare the ilp.tt data
file namedmDN.DM'. mDN.DM' bas the fol-
lcwiJq sbple stnx::ture:

W1W2111112113114115116121
131132
133134U1U2U3U4~1~2~3
31 3.

'lhis layaIt specifi5 that the 21 parameters
to be JIIOclified(in the datafile SOY5O.Da\T)are
those in line 10,field 1; line 10,field 2; line
11,field 1; ••• line 31,field 3 with a
(10(13,12» f~t. Fraa tbMe data, the ~.
gramYaJIEN. EXEprIlIllIZeSa ccntrol file c:alled
INFACl' en the __ disk drive. IHFAC1' bas the
follcwiJq farm:

10 1 10 211 111 2 14 4
11 311 411 511 6 14 4
12 113 113 213 3 14 4
13 4 14 114 2 14 3 14 4
10 111 312 113 4 30 1
10 211 413 1 14 130 1
11 111 513 2 14 2 30 1
11 211 613 3 14 3 30 1
10 111 413 2 14 3 30 2
10 211 313 3 14 2 30 2
11 111 612 1 14 1 30 2
11 211 513 113 4 30 2
10 111 513 3 14 130 3
10 211 613 213 4 30 3
11 111 313 1 14 3 30 3
11 211 412 1 14 2 30 3
10 111 613 114 2 31 3
10 211 512 1 14 3 31 3
11 111 413 313 4 31 3
11 211 313 2 14 1 31 3
14 4 30 1 30 2 30 3 31 3

INFACl' bas 21 lines Wdc::hdescribe the five
parameters for each line that fom a blcx:Jcas
determined by the YoudenSquare (21) design.
This is the only input file required by
SEN9OY.EXEfor the 336 si:a11aticn nms.

'!he seccn:l step is to execute the JID1ifiecl
SOYGllOprogrmIl (smsoY.EXE). At the begi.min;J

IOf this nul, all weather aJXlfield data files
DlUst be in the default drive. Also, since
Iseveral of the SOl!GR)routines refer to drive S,
t the statement "ASSIGN~. a1St be executed.
iMajorJIIOclificationswere r--"IY in the Ml\IN
I~a.u aJXlthe final reporting PZ:~CIIII HVSTRP
ally.

A parameter CCI'MlrSienpz:~am nI!lIIIedFARa:N
has been added. As lBlticned above, the cen-
trol file (IHFACl'), a datafile (SOYSO.na.T)aJXl
a descriptor file (SOYSO.IES)ccntrol the ~
gram now (see Appendix). After suwlyin;J the
input parameters fraa the weather and field
data, the user will give a nameto the cutpJt
file, for exaq>le, A:BIB230.IN. '!be typical



H:smB)l(

assign b-c
cd \mlf\exe (CDttaimS!K9O!.EKE)
<:qIy~.exe H:(lWIJISK is drive H:)
cd ~ '!be SCMK) directmy

has all wather, field data

Elc8c:utiatBegiJw

Enter 0 far yielcl a'l disk file (default)
1 far detail disk files, (-1) far debug

o
Enter block ra.miJerand np 1'I.IIiler(1to 16)
(1 0) if this is the first (neutral) run

10
State the full file J1i!IIlI8far outpJt
far wxaapl.e:(a:teIIm)

a:bih580.in
Enter 3 ramtlersfar Weatherdata, field
CXIIpUisat and irric;ati.a1 scbedu1e
(eg. 2 3 O'far FL79)

580

a:yaJden
stq> P1.~CIIII teminated

type a: intact
3 3 3 5 3 7 3 9 25 1

10 1 10 211 111 4 25 1
12 113 113 2 14 1 25 1
14 215 115 215 3 25 1
3 3 10 112 114 2 25 2
3 5 10 213 115 1 25 2
3 711 113 215 2 25 2
3 911 4 14 115 3 25 2
3 3 10 213 215 3 27 1
3 5 10 1 14 115 2 27 1
3 711 412 115 1 27 1
3 911 113 1 14 2 27 1
3 311 1 14 115 1 27 2
3 511 413 2 14 2 27 2
3 7 10 1 13 115 3 27 2
3 9 10 212 115 2 27 2
3 311 413 115 2 28 3
3 511 112 115 3 28 3
3 7 10 2 14 1 14 2 28 3
3 9 10 113 215 1 28 3

25 1 25 2 27 1 27 2 28 3

Saaple Se•• ion 2
S"SOY proqraa JlUD for

one .eather-~ield Soenario
baaple ~ield
()lincy, Florida

'Ibe default drive should nowbe the ~
tory whidl ocntains all the weather and field
data files. Since IICID8of the SCM;R) sul':pl""'::flo-
point to drive B:, an ASSIGNB-C is IlK "lryto
use the haJ:ddisk as the default drive far these
files. All files required by the sbu1atia'l
program are in the <DIR>c: \SOYGRO. The
smISOY.EKElJl.""'::fIoCIIIIis in RAMDISX H:. 'Ibe dis-
kette ocnt:ainingthe INFAC1'file fraD the pM-
viaJs sessicr1is still in DriveA:.

cutp1t file 8Rl8lIrBas follCIWB3:

10 1 10 211 111 2 30 1
-1 -1 -1 -1 -1 37.744
1 -1 -1 -1 1 43.538

-1 1 -1 -1 1 46.970
1 1 -1 -1 -1 32.815

-1 -1 1 -1 1 48.618
1 -1 1 -1 -1 33.901

-1 1 1 -1 -1 36.130
1 1 1 -1 1 42.095

-1 -1 -1 1 1 48.607
1 -1 -1 1 -1 33.928

-1 1 -1 1 -1 36.163
1 1 -1 1 1 42.097

-1 -1 1 1 -1 37.331
1 -1 1 1 1 43.543

-1 1 1 1 1 46.739
1 1 1 1 -1 32.447. ....

30 130 230 3 31 3 31 5
-1 -1 -1 -1 -1 34.705
1 -1 -1 -1 1 43.775

-1 1 -1 -1 1 37.576
1 1 -1 -1 -1 48.803

-1 -1 1 -1 1 35.237
1 -1 1 -1 -1 43.623

-1 1 1 -1 -1 37.909
1 1 1 -1 1 48.2],9-

-1 -1 -1 1 1 35.020
1 -1 -1 1 -1 43.775

-1 1 -1 1 -1 37.576
1 1 -1 1 1 46.328

-1 -1 1 1 -1, 35.237
1 -1 1 1 1 44.226

-1 1 1 1 1 39.117
1 1 1 1 -1 48.2],9-

The third step is to execute program
BIB.EKE. 'Ibis pl:oguOlluses the seccnd step of
art:pIt to procUxl.....xy and detailed analysis
of all 1IIllineffects and firlrt-order interao-
tias. '!be foll.awin:}8lIIIpl.eII8S8ia1illustrates
the prooeci1re.

1:* 3 3 3 5 3 7 3 9 10 1
102111114121131

2:* 13 2 14 1 14 2 15 1 15 2
15 3 25 1 25 2 27 1 27 2
28 33:* AC

S.-ple Se•• ion 1
Preparation of Ixr~ file

'1he text editor EDLINcan prepare a file
called A:mJIE{.DAT(ngrlred nIlE) as foJ.lcws:

edlm a:yax1B1.dat

Newfile
*i

'!he file YanEN.EKEDaJStbe on a diskette
(A-Drive),with the files mJIE{.DATand lNFACl'.

Weather,Field, Inigatia'l - 5 8 0

Enter phatcsynthetic factor (e.g. 0.84)
0.95
Rlct:aIynthetic factar new at .950



SDlJIATIQl HASBfDJN•••• P1FASEWAlT.
IXN'T '1a1CH'!HE 'l'fHIINM, tIfrIL HUFl'm).

AIL DC1tR3 ~

RFADD«;WFAnD D.\TA- PlEASE MAlT•••
SAMPIED.\TAFIIE -
(pINCl{, ~ IRRIGM'fD FIEID, 1979

~C FACltR - .95

3
3

25
7
9
1

1
1
1

SDlJIATIQl HASBEXDf •••• PU'ASE WMT.
IXN'T '1a1CH'!HE '11!HfiNALtIfrIL BUIPl'm. EVmr DAYS C'AI!2DR DME

FR:H ~

DmR2 8 JUL 3
Vl 14 JUL 9
.:ruv. HI • 18 .roL 13
RO 33 .roL 28
R1 44 AD; 8
RlmTARI' 61 AD; 25
R4 61 AD; 25
DUFAF 61 AD; 25
mmET 84 SEP 17
J(l 119 ocr 22
R8 150 'w:N 22..... . . . .
CBJP YIElD SlIImRlC

SCMIE'ANYIEtD.: 40.740 lII:lC:HRI'l:
GiID3SRErolIf: $ 285.18
HalCl'~Ql CXS'1S: $ 128.69
SCDJI']K; <DS'lS: $ .00
'1UrALCXS'1S: $ 128.69
NE:1'1R>FlT: $ 156.48

O:IIpleted silIu1aticc1
bloc:1t 1 Rep1icatia1 4

JUL 3
JUL 9
JUL 13
JUL 28
AD; 8
AD; 25
AD; 25
AD; 25
SEP 17
ocr 22
'w:N 22

8
14
18
33
44
61
61
61
84

119
150

DmR2
Vl
.:ruv. HI.
RO
R1
IaSI'ARl'
R4
nmIEAF
mmET
J(l
R8

'1U17.L:
IIJmER OF IRRIGATIQl APPLICATICHS: 0
AK:Ull' OF IRRIGATIQl: .000 ncms
a:sr OF IRRIGATIQl: $ .00

CK>PYIElD SlIImRlC

..............
After CCIlIpletion ot the 336 rw1S, the out:pQt
file named bih580. in as abaYe locb as tol1cws4:

SOllBI!'ANYIElD: 45.436 EDlHElS
GiID3SRETURN:$ 318. OS
IKlWCl'IQl CXS'1S:$ 128.69
SCXX1l'Il«;CXS'1S:$ .00
'1UrALCXS'1S: $ 128.69
NE:1'PR>FlT: $ 189.36

O:IIpleted sillul.at.ia1
bloc:1t 1 Rep1ic:atia1 0

3 3 1
351
3 7 1
391
25 1 1

SDlJIATIQl HASBEXDf •••• P1FASEWAlT.
IXN'T '1a1CH'!HE 'l'fHIINM, tIfrIL HQIPmD.

3 3 3 5 3
-1 -1 -1 -1 -1
1 -1 -1 -1 1

-1 1 -1 -1 1
1 1 -1 -1 -1

-1 -1 1 -1 1
1 -1 1 -1 -1

-1 1 1 -1 -1
1 1 1 -1 1

-1 -1 -1 1 1
1 -1 -1 1-1

-1 1 -1 1-1
1 1 -1 1 1

-1 -1 1 1-1
1 -1 1 1 1

-1 1 1 1 1
1 1 1 1-1

73925 1
47.595
46.538
43.040
40.740
47.595
46.538
43.040
40.740
47.595
46.538
43.040
40.740
47.595
46.538
43.040
40.740..............

SOYBE'.MYIElD: 43.040 JIl9HE[S
GiID3SRETURN:$ 301.28
PRJWCl'IQl <DS'lS: $ 128.69
SCDJI']K; CXS'1S: $ .00
'1UrALCXlS'1S:$ 128.69
NEI' IR>F1T: $ 172.58

O:IIpleted silIu1aticc1
bloc:1t 1 Rep1icaticn 3

332
352

25 1 25 2 27
-1 -1 -1 -1 -1
1 -1 -1 -1 1

-1 1 -1 -1 1
1 1 -1 -1 -1

-1 -1 1 -1 1
1 -1 1 -1 -1

-1 1 1 -1 -1
1 1 1 -1 1

-1 -1 -1 1 1
1 -1 -1 1-1

-1 1 -1 1-1
1 1 -1 1 1

-1 -1 1 1-1

127228 3
46.177
45.512
45.512
46.177
45.512
46.177
46.177
45.512
44 .996
45.598
45.598
44.996
45.598



S•• p1. S••• ion 3
ana1y.i. of th. BIB

- ~ractiona1 ~actoria1De.i9D

mE 'lHESEVAImS
AS REF!mNC!: RR SIGNIFICAIa 'lEST5:

8.S.Blocks - 17.9387 with 20 d.f.
M.S.Blocks - .8969

8.S.Error - .0813 with 64 d.f.
M.S.Error - .0013

'lhe fOllcMn:J ~ present 8aIIple Sessia"l 3 in
which the BIB.EXE progzam produces estimates
for all 21 DBi.neffects ani all 210 int:.erac:tia18
in the "SJIIlIImy"file by prccessin;J tl'ie outpJt
of the S!1B)Y run: '!be *.B[1( file has 8CIII8ot
the detailed steps of the BIB analysis for each
of the 21 blocks.

12 14- 1 2.479640-01 14.261 .537
14 15- 1 2.311790-01 13.295 .500
21 28- 3 -1.874350-01 -10.780 -.406
20 27- 2 -1.385600-01 -7.969 -.300
17 25- 1 1.341960-01 7.718 .290
4 3- 9 1.325950-01 7.626 .287
3 3- 7 1.289880-01 7.418 .279

19 27- 1 1.278450-01 7.352 .277
18 25- 2 1.239880-01 7.131 .268
16 15- 3 1.198390-01 6.892 .259
7 11-1 -9.767260-02 -5.617- -.211

15 15- 2 6.767260-02 3.892 .146
13 14- 2 5.482740-02 3.153 .119

PROGRU DESCRIPTIO ••
DATA ARD DESCRIPTOR ~:J:LBS

A datafile keeps parameters that require
changes. 'l'his file should contain all the
"neutral," that is, the brllt-in set:tings for.
each of the parameters. '!be SCMa) prototype
has a"l8 ad1 file named SOYSO.Da\T. ~ file is
in free format with blanks beb.Jem 1UIbIr8.
'lhere are four peraeters (fields) in the fimt
line, three in the secxni line, and 80 forth.
'1he values for the first line, 48.27, 40.30,
1.67, and -0.0173, are the "naltral" values of
the giwn par2lIDBters.
The following listing gives the data in
SOYSO. DM':

48.27 40.30 1.67 -0.0173
-1.599 1.132 -0.123
0.0 0.0 5.00 0.0 24.0 1.0 34.0 1.0 45.00

0.0 SO.O0.0
1.SO 1.77 30
0.0 0.0 0.1 0.1243 0.2 0.1917 0.3 0.2564

0.4 0.3183 0.5 0.3773
0.6 0.4336 0.7 0.4870 0.8 0.5376 0.9

0.5855 1.0 0.6305 1.1 0.6728
1.2 0.7122 1.3 0.7488 1.4 0.7826 1.5

0.8137 1.6 0.8419 1.8 0.8899
2.0 0.9267 2.2 0.9523 2.4 0.9667 2.6

0.9717 2.8 0.9785 3.0 0.9837
3.5 0.9918 4.0 0.9959 4.5 0.9979 5.0

0.9989 7.5 1.0000 8.0 1.0000
3.5E-04 0.0040
1.61 1.44 1.37 2.08 1.45 1.49
0.68
0.294 0.125 0.128 0.035
0.092 0.056 0.196 0.056
1.00 0.20 0.05
0.0 0.0 5.0 0.0 14.0 0.12 30.0 0.12
3.0 0.0 5.0 0.2 10.0 0.6 30.0 0.6
0.56 0.24
O.SO
0.0 .368 2.0 .483 4.0 .45 5.0

.320 30•• 32
0.0 .097 2.0 .124 4.0 .31 5.0

.460 30•• 460
250. 370.
0.3 400. 230.0 171.4
0.0 0.0 1.0 18.3 2.0 48.6 3.0 99.6

4.0 178.2 5.0 285.7
20.0 9500
0.0 0.15 3.0 0.15 6.0 0.15 30.0 0.15
78.0 0.60
14 10 0.398
-0.4495 0.125 -0.00269
30.0 7.0 45.0

44.996
44.996
45.598

t t
Rallil-X8e VB.err vs.blk

2.992760+00 172.116 6.476
-2.272200+00 -130.676 -4.917
2.239120.00 128.774 4.845

-2.131580.00 -122.589 -4.613
-6.908690-01 -39.733 -1.495
-6.787620-01 -39.036 -1.469
-6.619350-01 -38.068 -1.432
2.580300-01 14.840 .558 .

LlN-FID
13- 1
3- 5

13- 2
10- 1
11-4
3- 3

10- 2
12- 1

1 -1 1 1 1
-1 1 1 1 1
1 1 1 1-1

bib
AssuIIle<DIR>CDrt:a:iJwthe file BIB.EXE.

state fully cpllified ~ of b:p1t file
a:bib580.in
state the ~ of the -.-my C1ltp1t file

a:bib580.SUIIl
state the nlIIIBof the block autp.lt file

a: bib580.blk
1m MMY au:x::m; ARE 'lHERE (21 or 30) ?
21
BIB analysis OCIIp1.eted

FACl'
10
2

11
5
8
1
6
9

b::c.rpt of Printout of a.bib580.8UJI
(Estimates) :

1 'DIIS IS FIlE h:b 0._
PREPAREDBYBIB lKM INR1l'FIlE a:bib58o.in

8UMMARY REPORT

( l)X( 2) - 3- 3 X 3- 5 a.ff- -.3107;
( l)X( 3) - 3- 3 X 3- 7 a.ff- .0000;
( l)X( 4) - 3- 3 X 3- 9 a.ff- .0000;
( 1)X(17) - 3- 3 X 25- 1 a.ff- .0000;
( 2)X( 3) - 3- 5 X 3- 7 a.ff- .0000;
( 2)X( 4) - 3- 5 X 3- 9 a.ff- .0000;
( 2)X(17) - 3- 5 X 25- 1 Q)eff- .0000;
( 3)X( 4) - 3- 7 X 3- 9 a.ff- .00001
( 3)X(17) - 3- 7 X 25- 1 Q)eff- .0000;
( 4)X(17) - 3- 9 X 25- 1 a.ff- .0000;
( 5)X( 6) - 10- 1 X 10- 2 a.ff= .0422;
( 5)X( 7) - 10- 1 X 11- 1 a.ff- .0228;........... .....
(20)X(21) - 27- 2 X 28-3 a.ff- •0158;



6.522 10.87 2.40 1.00 9.48
0.12 O.SO
0.83 3.6765E-5
-2.22 -6.67

A caupanion to the datafile SOY50.DM'is the
"Descriptor File" SOYSO.I:ESYUcil descriJ::lesby
nameall the para:metars found in the datatile.
'!he "Descriptor F4e" gives a lime detailed des-
criptiat for 8lId1parlIIll8ter chm}e. '!he laya1t
is as follows (see SOYSO.I:ES8lGlIIIIpl.e):

(1) A Header
(2) Line number (01) , the number of

"fields" in this line here four) and,
in cpJtes, the namesof the fields. In
the exaDple, line one of the datafile
(SOYSO.DM')has four fields with paJ:8IIr
eter ~ PARIWC, emwc, PHFACland
FHDC2 •

(3) Q'le or JIICIr8raccada deBcribe Iai to JDOd-
iry the parameters. I:f no parameters
in a line need changinr:J, there is no
record. Any text editor MY JIIOdify
these ~ds later. '!he ~le has no
detail %'8COII1in line 1. Line 10, hi:»-
ever, has two paraJleters subject to
modification. Parlmeter (field) 1

.M1.i.chis "CH2Ofor nspiJ:atia1 per day"
has the low setting as 0.75 times the
neutral value and 1.25 times the
neutral value for the high settinr:J.
Field 2 YUcil is is If(]I2() used for C1I2O
fixed" the low settinr:J as 0.75 tmes
the neutral value and 1.25 times the
naItral value for the hi9h setting. A
different kind of JIIOdificaticm occurs
in line 3. Field rDIi:lers 3,5,7, and 9
require shifting'. Pield 3 which is
"XPIDIO(2)(~ture RBclx:t:.ia'l)"has
the low settinr:J as the neutral value
minus 1 and the high settinr:J as the
neutral value plus 4.

(4) A trailer recorc:l for each line of the
data file: 99' *I!ND*' 0 0

steps (2) thrc:u;Jh (4) repeat for eacb line
of the datafile.
'!he desc:riptor file oanespcms to the ~

gramdccuIIEntatia1 provided by the thiversity of
norida researc:bers. '!he exaIIple for lines 3
and 10 abaIIe follows:

03 12 'XFH(l)' 'YPH(l), 'XFH(2), 'YPH(2),
'XFH(3)' 'YPH(3),
'XFH(4), 'YPH(4), 'XFH(5), 'YPH(5),
'XFH(6), 'YPH(6),

3 'XHDro(2) ~ RI!DJCl'Iaf'-1 +4
5 'XHDro(3) ~ RI!DJCl'Iaf'-2 +2
7 'XHDro(4) ~ RI!DJC1'Iaf'-2 +2
9 'XHDro(5) ~ RI!DJCl'Iaf'-2 +2

99 '*nID*' 0 0

10 2 'RES3OC''RJ0C2'
1 'Q( CX20RR RESPIRATIaf/DAY'0.75 1.25
2 'Q( <X20lSEDRR <X20FIXED'0.75 1.25

99 '*nID*' 0 0

1 SOYGR>is the plant prooess .mel deIIelc:peciat
the University of Plorida(see WilJcerson, and
others) that is the prototype for the cJsvelcp-
ment of procedures of this dcc.uaent.

2 '!he variable namesassigned to such parameters
in qlobal (namedcx:MDf) fil_ cnJld be read at
the tiDe of ocmpilaticm of 8lId1BUtlptuop.••••••
3 cnl.y the first and last of the 21 blocks are
reprodlxled here.
4 only the beqinninr:J and end of the file are
reproduced below.
5 '!his ~~ •••••is a stardard bal.amed incaIplete
block analysis J:ALuop.••••••
6 Note the free famat with ate or lime blanks
l:let:tol8enfields and cnaracters in single cpXes.

BALUfCBD-IIlCOKPLBTB-BLOCIt
PIlOGRAII I'LOW

/ 'l!OO[.'EN.CAT/

IIJ.._ II
/-WE'.MHlm---.CAT--/-=c=

/ PIEID.CAT / / /
/ SOYSO.DM' / / A:nm.cr /
!SOYSO_._I:ES_"_/_/ __ /~ I

I snmY.~ I
~II A:mM*

I IBIB.~

R1l'E * : 'l'1MI MY be called any acceptable
file ME.
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