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Subroutine YouTweak(Mode)
12018.10.09.1020cdt JIMS- Your interface to/with Tweak-Engine.

Jeffrey M. Setterholm,

8095 230th St. E.

Lakeville,

Minnesota 55044, USA

I have authored the four Fortran *.f95 source code Ffiles listed below.

I hereby place these four files:

Tweak-Begin.f95, Tweak-Engine.F95, Tweak-User.F95, & Tweak-Vis.f95

in the p

ublic domain.

and the algorithms which are demonstrated therein,
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Use this code at your own risk.
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ITable of Contents:

ISubroutine YouTweak(Mode)

ISubroutine YouTweak3D

1 Generates either of two *golden dataset™ at runtime:

! r.Z
! Zr.Z

! Usin

g:

Pr(l).P * Xr(1).X ** Pr(2).pP Non-Linear
LoglO(Pr(1).-P) + Xr(1).X * LoglO(Pr(2)-pP) Linear

Pr(1).P = 3.1_16

Pr(2).P = 2.200000001_16

IProgramming environment: Traveler2/Athlon64/WinXPPro-32/APF9.0-32

IDefined in Tweak-Begin.f95; all named here,
use Tweakrec,only: jPhase, jMode

1YouTweak interfaces with and manages Xr.* and Datae(:

,JBOn, junClam ,JStepMuIt,JPrev
,JpU10, jpU, jp

,CFloat40
,Jpu3d,TLrec TL,TLprev,TL2 TLsave

,jTLmorph,TLiter,oijave
,jltertot, jlter, jDone
,RSS,RSSbase,Weight,Delta,offon

AbsDet N0|seFIoor iRank, kPChanged

,JMIntOt JMin, StepMuIt omj

,B,BtB,BtZ

,What,Why,How,Who,When,Wherel

,jUserPhase, jUserConfig,cjUserFile

, TweakNml
ITweak-Engine interfaces with the Pr.* and Zr.* using Md & Mdtot.
Use KPrec, only: Kptot,Kp,Kp2, Pr
Use LZrec, only: Lztot,Lz,

r

,Pu,PstepMag
,Zu,Zu2,ZO

use MDrec, only: Mdtot,Md,MdMax,Datae
use NXrec, onlly: Nxtot,Nx, Xr
| Jpp—
implicit none
integer*4:: Mode
| Jpp—
integer*4:: Init,i
real*16 :: Coel,Coe2,X,Z

JMode = Mode !FY

select case(Mode)

case(:0) 'Deflne Nxtot, Lztot, Mdtot, & Kptot:

JBOn =

JunClamp

JStepMult =
1 JPrev =

4
4

2
-1

14
14

Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro Ro

globals

as an overview:
,cversion,cDateTime &

ITweak®s FYI

ISolution strategy
IPrintout-Alphanumeric
IPrintout-3D

i b

I'lteration control
ITweaking & errors
'Inverter outputs
IMinimization passes
TAllocated matrices
IProject context
TUse in YouTweak()
TRuntime reconfig.

TParameters -to fit to-
I0utputs - of your -

,-) ~independently.

IDataset

I'Independent variables
Targuments
linternals
Tend defs

Jlter< JBOn uses- BmZPartials()
- Datap0|ntPart|als()

>=

>=
[1:Step

! Jjlter< junClamp - Pr.Pstep(1&2)- <=

- as 1is.

Mult=1., 2 SelectStepMult(Q)]
[-1,0,1]
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71

72 jpu = 11 ! [0,6,11]

73 jpD = 616 ' 11,2,3,4,5,6,7,8]

74 Jltertot = 40 ! [O,--- o )

75 JMintot = 2 P J1,... 0:no minimization.

76 Weight = 1. 16 I Enables equal weighting of all output errors.
77 1 Delta = l.e-6_16! >0., small

78 offon = 1. 16 I Enables all parameters for fitting.

79

g? JTLmorph = 1 ! onm vertical scaling of 3D error surface
82 Kptot = 2 INumber of- parameters

83 Lztot = 1 ! - outputs

84 Mdtot = 10 ! - datapoints

85 Nxtot = 1 ! - independent variables

86

87 What = "Non-Linear Fit: Z = P1 * X**P2"c

88 Why = "Introduces the analytical power of “Tweak-Engine  ."c

89 How = "Uses Tweak™s ~"YouTweak()" interface.'c

90 Who = "Model & Datae: Jeff Setterholm'c

91 When = "Tue Oct 09,2018 08:00"c

92 Wherel= "Lakeville, MN 55044, USA"c

93 return !Pass O
94 1 @@
95

96 case(l) !'Initialize Xr(Q), zZrQ), brQ, PrQ), & Datae(): ---——-—--——--
97 10nly called once per run.

98

99 ISynthesize the dataset: Z=3.1*(X**2.200000001), X=[2,3,4,...,11]
100 do Md=1,Mdtot

101 Datae(0,Md) = quad(Md) 10:1d#

102 Datae(1,Md) = quad(Md)+1._16 11:X

103 Datae(2,Md) = 3.1 _16 * Datae(1,Md) **2.200000001_16 12:Z

104 enddo'Md

105 ! Knowing the exact answer, you can assess Tweak®"s accuracy.

106

107 write(Xr(0).Xname,"("0:1d#" )') !lIndependent variable names

108 write(Xr(1) -Xname,"("1:X" "

109 write(Zr(1).Zname,"("1:Z" )') Output name

110 write Pr%l;.Pname,"%'l:Coel' "3 IParameter names

111 write(Pr(2).Pname,"("2:Coe2")"

112

113 if(lnit == 0) then

114 1! Your initial parameter values:

116 Pr(1) .Pbase = .0000 16

117 Pr%Z}-Pbase = .0000_16

119 ifgpU >= 5) then IDisplay name & value.
120 write(pU,"(/"YouTweak(1):")")

121 write(JpU,"( * Pr( )-.Pbase= Value:",36x, "Name:")"")

122 do Kp=1,KpTot

123 write(JpU,"(i5,1x,e41.32,4x,16a1)")Kp,Pr(Kp) .Pbase &

124 ,(Pr(Kp) .Pname(i:1),i=1,len_trim(Pr(Kp) .Pname))
125 enddo!Kp

126 endif !jpU>=5

127 Init=1

128 endif!Init=0

129

130 return !Initdata
31! ———-——
132

133 case(2) '"Md=0 ~ "Rewind" your dataset: ---———-—-—————————————————
134 if(Mg /= 0) pause ""Md not zero - a potential problem. Press enter."
135 M =0

136 ;return Rewind data
37! -——
138

139 case(3) 'Md=Md+1 - Datae(*,Md) -> Xr.Xdata and Zr.Zdata: -------
140
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141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159 1
160
161
162
163
164
165
166
167
168
169
170
171
172 1
173
174
175
176
177
178
179
180
181 1
182
183
184
185
186 1
187
188 1
189
190
191
192
193 1
194
195
196
197 1
198
199
200
201 1!
202
203
204 1
205 1
206
207 1
208 |
209
210

Xr.Xdata
Zr .Zdata

Datae( 0:Nxtot ,Md)
Datae(Nxtot+1l:Nxtot+Lztot,Md)

select case(UserConftig)

case(l) IExponential model:

X = Xr(1).Xdata

Z = Zr(1) -Zdata

case(2)! Logarithmic model:

X = LoglO(Xr(l) Xdata)

Z = SZr(l) Zdata)

case de au

pause"YouTweak: jUserConfig not = [1,2]. Press enter to halt."; stop
end select !jUserConfig

if(@pu > 5).and.(pb>=8)) &
write(pU,"( "YouTweak(3): Mg:',iz,' §:',f17.9,' %z',fl?.g)") &

return !lncrement

case(4) !Exercise your system. Compute Zr.Z using Pr.P: —-—-——————-
Coel = Prglg-P
Coe2 = Pr(2).pP
select case(jUserConfig)
case(l); Zr.Z = Coel*(X**Coe2) !Exponential model
case(2); Zr.Z = Coel+ coe2*X ILogarithmic model
case default

pauseYouTweak: jUserConfig not = [1,2]. Press enter to halt.'™; stop
end select !jUserConfig

Net Output Error & Weighting are done here:
Zr.Z2 = (Z - Zr.Z2) * Zr._wt

if(@pu > 5).and.(pb>=8)) then
write(gpu,"( *© 4):",6x, " Cl=",f17.9," C2=",f17.9)") &
Coel ,Coe2
write(pU,"(37x," Zr.z=",f17.9)") Zr.Z
endif '(JpU>5, jpD>8)
return !Update

Report the iteration®s ending RSS value:
ifgpU > 5) write(puU,"("YouTweak(5): RSS =",el2.6)") RSS
Update and report the numerical partial®s Delta value:
if(Delta > RSS*10._16) &

Delta = 10. 16**(floor(log10(RSS))+2 16)
if(JpU > 5) write(§pu,"(13x, "Delta=",e12.6)") Delta

Exportln% the solutlon trajectory to a .3dv visualization file:
5;

TL.TH = 2.0;
TL.XYZ = (/ Pr(1) .-Pbase, Pr(2).Pbase, (-RSS) /) ;call Morph3dJTL(TL,0)
if(Jlter == 0) TL.iC =0 ;call Draw3dJTL( TL,0)

Annotating the solution trajectory will be done in case(6).
if(lter<=100) TLiter(Jlter)=TLprev

;return !'fit iteration done

case(6) !lterating done. Final printout(s) opportunity: --—--—-—-———-
You may want to report the results in your format of choice.
Case(6) is only called once per run.
if(pD > 0) then
You can write to unit jpU as follows,
or open, write, & close another file (not Unit=jpU & not Unit=10).
write(gpu,"(/,40("/"))")
write(pU,"( "A YouTweak(6) Final printout entry.")")
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211 endif !jpuU=11

212

213 call YouTweak3D !This subroutine completes a custom 3D drawing.

214 return !Run done

215 o e
216 case default; stop “YouTweak: Mode out of range.”
217 I
218 end select !Mode

219 end Subroutine YouTweak

220 7-9
221

222 Subroutine YouTweak3D

223 '2018 10.08.0755cdt JIMS- Custom 3D visualization of the YouTweak model above.
224 1 - Traveler2/Athlon64/WinXPPro-32/APF9.0-32

225

226 1Use "'C" executable: 3DEnv.exe to visualize the Tweak-3dDraw.3dv created here.
227 1Change App-F5-3dvFileName.ini so that the first line is: "Tweak-3dDraw.3dv"
228 'Run the .exe, & press F5 to enter 3dv mode.

229 ' Then, press "M" for an overview of control options.

230 "B" followed by "+""s steps & recenters you along the iterative solution.

1
231 ' "S"™ and "'s'" allow you to scale-in and scale-out (generalized "'zooming"™).
232 I "~ generates .bmp full color screen dumps at up-to 4K resolution.
233 ' Type "Q" to qU|t
234

235 10utput file Tweak-3dJTL.txt is also produced... for your use in exporting
236 ' the 3D line data into your CAD file format of choice.

237

238 1--—- globals
239 IDefined in Tweak-Begin.f95; all named here, as an overview:

240 use Tweakrec,only: jPhase,jMode ,cVersion,cDateTime & !Tweak®"s FYI

241 ,JBOn, junClamp, jStepMult, jPrev & 1Solution strategy

242 ,JpU10, jpuU, jpD ,CFloat40 & !Printout-Alphanumeric
243 ,Jpu3d,TLrec,TL,TLprev, TL2 TLsave & !Printout-3D

244 ,jJTLmorph, TLiter ,OmjSave & ! "

245 ,jJltertot,jlter, JDone & !lteration control

246 ,RSS,RSSbase,Weight,Delta,offon & !Tweaking & errors

247 ,AbsDet,NoiseFloor,iRank,kPChanged & 'Inverter outputs

248 ,jMintot, jMin,StepMult,omj & Minimization passes
249 ,B,BtB,BtZ & 'Allocated matrices

250 What Why How,Who,When,Wherel & !Project context

251 ,JUserPhase,JUserConflg cjUserFile & 'Use iIn YouTweak()

252 , TweakNml TRuntime reconfig.

253 Use KPrec, only: Kptot,Kp,Kp2, Pr ,Pu,PstepMag IParameters -to fit to-
254 1-—-

255 implicit none Targuments
256 - linternals
257 integer*4:: i,j

258 real*16 :: PosLLCq(3),RpyDq(3),SizeHq

259 character:: cLabel*80

260 integer*4:: iColor

261 real*16 :: RSSL

262 - Tend defs

%gz I*** Add a wealth of detail to the solution trajectory visualization:

265 ! Show error layers- RSS=0. surface in white, RSS=1.,10.,& 100. in gray:

266 PosLLCq = (/ O0._16, .5 16, 0._16 /) !Define text- location

267 RpyDq = (/ 0..16, 0..16, 90. 16 /) ! - & orientation

268 SizeHq = .1.16 ICharacter size

269 TL.Th = 1.0 ILine width in pixels (temporarily_has no affect)
270 do i=0,5; TL.1iC =0 ILine color - for move-without-drawing
271 TL.XYZ( 3 ) = quad(-1) 1Z-coordinate

272 TL.XYZ(1:2) = (/ 0._16, 0._16 /) ;call Draw3dJTL(TL,0)
273 TL.iC = 8; if(i == 0) TL.iC = 15 ILine color

274 TL.XYZ(l 2) = (/ 4._16, 0._16 /) ;call Draw3dJTL(TL,0)
275 TL.XYZ =(/ 4. 16, 4. 16 / ;call Draw3dJTL(TL,O
276 TL.XYZ 1.2 = (/ 0..16, 4._16 / ;call Draw3dJTL(TL,O
277 TL.XYZ(1:2) = (/ 0._16, 0._16 /) ;call Draw3dJTL(TL,0)
278

279 1 Label the error layer:

280 iT(1==0) clLabel="RSS= 0. Linear "'c
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281
282
283
284
285
286
287
288
289
290 1!
291
292
293
294
295
296
297
298
299
300
301
302 1!
303
304
305
306 !
307
308
309
310
311 !
312
313
314
315
316
317 1!
318
319
320
321
322
323
324
325
326
327
328
329
330 !
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348 1
349
350

if(i1==1) clLabel="RSS= 1. LoglOLF ~"'c
iT(i1==2) clLabel="RSS= 10. LoglOLF ~'c
if(1==3) clLabel="RSS= 100. LoglOLF ~"c
if(i== cLabel="RSS= 1000. LoglOLF ~"c
if(i== cLabel=""RSS=10000. LoglOLF ~"c
PosLLCq(3)=-quad(i)-.03_16 IText Z location
ggll AlphadS( cLabel, PosLLCq, RpyDq, SizeHq, 15, TL.Th , 0)
enddo!i

Label the parameter axes:
PosLLCq = (/ .2_16, 0._16, .3_16 /)
RpyDg = (/ 0._16, 0._16, 0._16 /)
SizeHq = .15 16
cLabel="Parameter#l +>"c
call AlphaJS( cLabel, PosLLCq, prDq SizeHq, 13, 1. , 0)

PosLLCq = (/ 0._16, .2_16, .3_16 /
RpyDg = (/ 0._16, 0. —16, 90.-16 /
SizeHq = .15 16

cLabel="Parameter#2 +>"c
call AlphaldS( cLabel, PosLLCq, RpyDq, SizeHqg, 13, 1. , 0)

Tag the flrst 100 iterations

RpyDq (/ 0._16, 45._16, 90._16 /)
SizeHq = .1_16
do i= O,jlter—l ;iT(1 > 100)exit

Draw the label connecting 1|
TL = TLiter(i); TL.iC
TL. XYZ{Z;
TL XYZ(3

>
('D

;call Draw3dJTL(TL,0)
TL XYZ 2 .5 16
TL XYZ(3 .5_16

;call Draw3dJTL(TL,0)
Write the 3D Iabel
POSLLCq = TL.XYZ
write(cLabel,”("lIter”,i3)") i
ggll AIphaJS( cLabel, PosLLCq, RpyDq, SizeHq, 11, 1. , 0)
enddo!i

List the first 100 om = values

RpyDq =(/ 0..16, 0._16, 90._16 /)
PosLLCq = (/ 4._16, 4.1 16, 0._16 /)
SizeH = 09_16
write(cLabel,’ ( ~iter ~om change®)'™)
call AlphaJdS( cLabel, PosLLCq, RpyDg, SizeHq, 13, 1. , 0)
do 1= 0 jlter 1 ;iF(i > 100)exit

PosLLCq = (/ 4._16, 4.1_16, -quad(i+1)*.15_16 /)
|f(| ne. JBOn) erte(cLabeI "(|5 2x,a9)") i, omJSave( )
i == ABOn write(cLabel,"(i15,2%x,a9," - Bon )" i, omjSave(i)
dd 1 AlphaJS( cLabe PosLLCq, prDq, Slzqu, 13, 1. , 0)
enddo!i

What,Why,How,Who,When,Wherel:

PosLLCq = (/ 0._16, 4._16, .2_16 /)
RoyDg = (/ 0._16, 1._16, 0._16 /)
SizeHq = .10_16

cLabel = What; PosLLCq(3) = .2 16

call AlphadS(cLabel, PosLLCq, RpyDq, SizeHq, 15, 1., 0)
cLabel = Why; PosLLC q(3) = .4_16

call AIphaJS(cLabel PosLLCq RpyDg, SizeHq, 15, 1., 0)
cLabel = How; PosLLCq(3) = .6_16

call AIphaJS(cLabeI PosLLCq, RpyDq, SizeHq, 15, 1., 0)
cLabel Who; PosLLCq(B) = .8 16

call AIphaJS(cLabeI PosLLCq, RpyDq, SizeHq, 15, 1., 0)
cLabel = When; PosLLCq(S) =1.0_16

call AlphaJS(cLabel, PosLLCq, RpyDg, SizeHq, 15, 1., 0)
cLabel = Wherel; PosLLCq(3 =1.2_16

call AlphaJS(cLabel, PoslLLCq, RpyDq, SizeHq, 15, 1., 0)

Free/Public Domain label:
PosLLCq = (/ 0._16, .1 16, .6 .16 /)
RpyDg (/ 0..16, 0._16, 90._16 /)
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351 SizeHqg = .2_16

352 write(cLabel,"(al, "Free software”,2al,"Public Domain®)") &

353 char(224),char(13),char(10)

ggg call AlphaJS(cLabel, PosLLCq, RpyDq, SizeHq, 7, 1., 0)

356 PosLLCq = (/ 0._16, .1_16, 1.2 16 /)

357 SizeHq = .11 16

358 call FDate23(cLabel); cLabel="Runtime: "'//cLabel(1:16)//char(0)

359 call AlphaJdS(cLabel, PosLLCq, RpyDqg, SizeHq, 15, 1., 0)

360

361 ! Export a 21 x 21 grid of ( Pr.P(1), Pr.P(2), -RSS ) error points to 3dv:
362 TL.Th = 1.0

363 do 1=0,20; iColor=0

364 do j=0,400

365 TL.iC = iColor

366 Pr(1).P = 4. 16 *i1/20._16

367 Pr(2).P = 3.716 *j/300._16

368 call EvaIFlt(RSSL 0)

369 TL.XYZ = (/ Pr(1).P, Pr(2).P, (-RSSL) /) ;call Morph3dJTL(TL ,0)
370 if(g == O)-and-(mod(i,S) == 0)) then

371 TLsave = TL; TLsave.XYZ(3)=0._16 ;call Draw3dJTL(TLsave,0)
372 iColor = 8 !Start with a dark gray vertical line

373 TL.iC = iColor

374 endif!Beginning of line with mod(j,5)=0

375 call Draw3dJTL(TL,0)
376 iColor = 9 IDark blue connecting lines

377 if((j == 400) and.(mod(i,5) == 0)) then !End with dark gray vertical:
378 iC = 8; TL.XYZ(3)=0._16 ;call Draw3dJTL(TL,0)
379 endlf'End of line with mod(j,5)=0

380 enddo!j

381 enddo!i

382

383 do j=0,20; iColor=0

384 do 1=0,400

385 TL.iC = iColor

386 Pr(1).P = 4._16 *i1/400._16

387 Pr(2).P = 3._16 *j/15. 16

388 call EvalFit(RSSL, 0)

389 TL.XYZ = (/ Pr(1).P, Pr(2) P ( RSSL) /) ;call Morph3dJTL(TL ,0)
390 |f$ (a == and mod§§ 0)) then

391 Lsave = T TLsave Z(3)-O 16 ;call Draw3dJTL(TLsave,0)
392 |COI0r = 8 IStart with a dark gray vertical line

393 TL.iC = iColor

394 endif!Beginning of line with mod(j,5)=0

395 call Draw3dJTL(TL,0)
396 iColor = 9 IDark blue connecting lines

397 if((l == 400) and.(mod(j,5) == 0)) then 'End with dark gray vertical:
398 -iC = 8; TL-XYZ(3)=0. 16 ;call Draw3dJTL(TL,0)
399 endlflEnd of line with mod(j,5)=0

400 enddo!i

401 enddo! j

402

403 ! Close the .3dv accumulator & write .3dv file "Tweak.3dv':

404 TL.IC = -1; TL.TH = 0.; TL.XYZ=0._16 ;call Draw3dJTL(TL,0)
405 1*** Creation of Tweak.3dv is completed.

406

407 return
408 end Subroutine YouTweak3D

409 1 7-9
410

411
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