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luse RuBbMod !,only:

IMS3-RC-Workout.f95

12025.01.25.

1440cst IMS- Sequence->Emulator->Results
- Generates a lookup table
Computer- "T4"/HP-800-G4-Mini/i7-8700T/IntelUHD630/Winl10Pro-22H2
Aname AMfgr.Id Achipset Agraphics AOS
/AbsoftProFortran 21.0.2/0penGL+Glut3.6
Acompiler AFortran graphics

!ITable of Contents - ToC:

!Subroutine
I
ISubroutine
!Subroutine
[
!Subroutine
[

iSubroutjne
ISubroutine

MinStepSolver(iP) -Lookup tables generator
-opens many files
BitLog(ModeF1R2,n8,nNewout,iP) -Results (huge) indexer
ReadYourNml (EnvNml,Ur,Us,Ut,cOutFile) -opens 'MS3.1ini' & EnvNml
.called by MSlLaunch at the outset.
-internalizes .nml data
..and branches to apps via %iType.
-view Emulator setup

-view a Sequence-or-Result

ImportEin(iP)

PrintErec(Ein,iP,Label)
PrintSRrec(SortL,iP,Label)

Subroutine MinStepSolver(iP)

I2025 01.19.

!——G]oba]s
use MSlbef

use MS2RCDef

———————————————————————————————————————————————————————————————— 79
0925cst IMS- the Minimum Step Solver for Rubik's Cubes,
exercising: EmulatorRC() & IndexerRC()
,only: Ur,Us,Ut,Ureadl,Uwritel,Uwrite2,Urdwr,RunSecs
,only: cTitle,RubSize,iType,cFileOut,cLuTOut,EnvNml & !'housekeep
,Mmax,Ctot,C,nS8,vtot,V,Vvtotshow, VA, cVAtest & !Sequences
,H8 ,nRaccum8,Rtot8,SRrec, resetsr,srseed,RV & !& Results
,Srl,Srn,Srbase,Srtry,Stried8,Sfound8,Rvbase &
,nSeqs,nSeqPrev,nSeqPres &
,Ein & !inputs
,Csymbol,Asymbol Isymbology
I :use/modify module variables JMs 2023.07.14

!--End Globals
impTicit none

I --Argument

integer(4):

l--Internal

type(SRrec):
integer(4):
integer(4):
linteger(4):

integer(4):
character(

integer(4):
integer(8):
integer(4):
integer(8):
integer(4):
integer(4)::
integer(8):

integer(4):
character(

real(8)
real(8)

integer(l):
integer(l):
integer(4):

| --EndDefs

s
P lWrite enable>5: write(iP,...)
s
:Srtest 'Ein is transcribed to SrTest
:Init
ti,111,n
:iAlloc
:nSe
22)
‘nin
:H8a,Indexer
:nNew
:nMprev

:nC

valid !=0:1invalid;
:n8,n8fnd,nS8H8 ,nBeam8
‘VtOt]

42)::cLabel42

!Array allocation flag =0:success

:Datime22L .
IRecursion Level index- "called by level

I=1:new, =-1:not new

=nCin:valid

::rRatel, rrate2,rTimel, rTime2
::RunSecs01,RunSecs10,RSecs0010(2,-1:40)
:Zerol 0

:Minusl
V4

-1
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23 if(Init==0) then

4

65 write(Us,"('ReadYourNm1(): reading ',:,79al)") &

66 (EnvNml1(i:i),i=1,len_trim(EnvNml))
67 do i = 1,8; Ein%cVvAtest(i:i) = char(Asymbol(Ein%vA(i))); enddo!i
68 call PrintErec(Ein,Us, '"MinStepSolver: Ein% inputs')
69 if(iP>5) then

70 call PrintErec(Ein,iP,'MinStepSolver: Ein% inputs')
71

72 l--Internalize the variables in the Ein record:

73 cTitle = Ein%cTitle

74 cFileOut = Ein%cSummaryoOut

75 cLuTOut = Ein%cRrAsciiout

76 iType = Ein%iType

77 RubSize = Ein%RubSize

78 vtot = Ein%Vtot Ivoters - total

79 \Y =0

80 CVAtest = Ein%cVAtest

81 V(1l:vtot) = Ein%kv(l:vtot) !voter(s) | cells in use
82 Ctot = Ein%Ctot IChoices- total

83 C =0

84 C(l:Cctot) = Ein%C(l:Ctot) !Choices | face rotations in use
85 Mmax = Ein%Mmax

86 vtotshow = Ein%Vvtotshow

87 |--Define Srtest

88 Srtest = resetSR !clears the Srtest record

89 Srtest%ns8 = 0_8

90 Srtest%H8 = 0_8 !undefined

91

92 Srtest%Mused = Ein%Mtotvis

93 Srtest%MC(1:30) = Ein%MCvis(1:30)

94 Srtest%vtot = Ein%Vtot

95 vtot] = Ein%Vtot

96 Srtest¥%cvAsymb(l:vVtotL) = Ein%cVAtest(l:vtotL)

8; Srtest%VA( 1:vtotL) = Ein%VA( 1:vtotL)

99 l--zero the Sequences and Results counters;

100 H8 = 0_8

101 endif! (iP>5)

102 call SaveOutFile

103 Init = 1

104 endif! (Init==0)

105

106 !Seed the Min-Steps Generator:

107 nseqPrev = 0

108 nseqs(l:4,nSeqPrev) = (/ 0, 1, 1, 1 /) !'(nSeq|nlst|nLast|count,Sequence#)
109

110 Srseed = resetsr

111 Srseed%ns8 =1_8

112 Srseed%Vvtot = Vtot

113 Srseed%VA =-1

114 Srseed%cvAsymb ="

115 do i = 1,vtot

116 Srseed%VvA(i) =1

117 Srseed%cVAsymb(i:i) = char(Asymbol1(1)) !='a’'

118 enddo!i

119 Srseed%Mused =0

120 Srseed%MC(1:30) = (/ 0, (-1,ii1=1,29) /) !-1l:undefined
121 Stried8 =1_8

122 Sfound8 =1_8

123 Srseed%H8 =18

124

1Hrc Coremennd/ Nl s F(CvnmAanAdONI+A+ I 1T a1+ A+
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Dl dECU/ oML £ . (DI dDEcuviuLt.iL)) V{Ll.VLUL)

Srseed%MC( 29 ) - Ctot
nin = 0
H8a = Indexer(nin,Srseed,iP) !,iP) <- print Indexer()'s setup here

if(iP>5) then
write(iP," (" n, Rvbase(n)%nAloc(1l:24):')")
write(ipP,"( 5x,'a b ¢ d e f g h i 37 k 1T m n o p q r',\)"

write(iP,"( ' s t u v w x')
do n = 1,Ein%vtot
Write('iP,"(iZ,': I’1'2’ 23(I’I’1'2) )n) &

n, (Rvbase(n)%nAloc(i),i=1,24)
enddo!n
write(ipP,*)
endif! (iP>5)

Srseed%H8 = H8 != H8a too
Rtot8 = nRaccum8
if(iP>5) call PrintSRrec(Srseed,iP, 'MinStepSolver: Srseed% results @L146:")
if(iP>6) call SaveOutFile

nNew = 0 e
!call BitLog(ModeF1R2,n8 ,NNew,iP) !F1R2:1=Find,2=Report,3=dealloc.
call BitLog( 1,Srseed%H8 ,nNew, 0)
if(iP>5) write(ipP,*)
call PrintSRrec( Srseed,iP, '"MinStepSolver @L153: Srseed%')
ns8 = 1_8

nin = 0

H8a = Indexer(nin,srseed, 03 U [[[[[[IIIIITTTTTTITIT
call saveOutFile
l--Set up Sr() as a direct access file: 2024.08.22

!To screen:
write( 6,"(/'Set up Sr as a direct access file: Unit=',i2)") Urdwr
call nRunsec(-10,RunSecsl10, 6)

write( 6," ("'nRaccum8 =',i25 )") nRaccum8

write( 6,"('c_sizeof(srtry) =',1i25 ") c_sizeof(srtry)

write( 6,"('Sr.bim filesize <=',1i26 )") nRaccum8*c_sizeof(Srtry)
if(iP>6) then

'To file:

write(ipP,"(/'Set up Sr as a direct access file: Unit=',i2)") Urdwr
call nRunsec(-10,RunSecs10,iP)

write(iP," ("'nRaccum8 =',i25 )") nRaccum8
write(iP,"('c_sizeof(srtry) =',1i25 )" c_sizeof(srtry)
write(iP,"('Sr.bim filesize <=",125 )") nRaccum8*c_sizeof(Srtry)

if(nRaccum8*c_sizeof(Srtry)<0) then
write(ipP,"(/'Sr.bim filesize <0: 1is unopenable, @.174, will halt."')")
call saveOutFile
endif! (nRaccum8*c_sizeof(srtry)<0)
endif!(iP>6)
if(nRaccum8*c_sizeof(Srtry)<0) stop 'Sr.bim is unopenable when <0, @.178."

open(Urdwr, file=Ein%cSrBinary, action='readwrite' & !-> 88 bytes/record
, access="direct' , recl = C_SIZEOF(Srtry), status='replace')
srl = Srseed
write(Urdwr,rec = 1_8) srl
Srbase = resetsr
Srn = resetsr
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!lInitialize the clocks:

RSecs0010 = 0.dO

call nRunSec( -1,RunSecs01l, 0); RSecs0010(1,-1) = RunSecs01
rRatel = 30000.d0

rRate2 = 30000.d0

if(irP>5) write(iP, &
"(/17x, "¥**x%% MinStepSolver() @L196: commencing loop... *¥%%%' /3"y lemcmmn

!--Top of the Min-Step Solver Toop:

10 continue

nSeqPres = nSeqPrev+l
!Update the clocks
call nRunSec( +1,RunSecs01, 0)
RSecs0010(1,nSeqPrev) = RunSecs01
RSecs0010(2,nSeqPrev) = RSecs0010(1,nSeqPrev)-RSecs0010(1,nSeqPrev-1)

if(nseqPrev>1) then ) )
lUpdate the rate & time approximations:
!Cumulative performance:

if(( nseqs(3,nSeqPrev )>0_8).and.( Rsecs0010(1,nSeqPrev)>0.d0)) &
rRatel = nSeqs(3,nSeqPrev ) / Rsecs0010(1,nSeqPrev)

rTimel = nRaccum8 / rRatel

'nSeq = _ performance:

if(( nseqs(4,nSeqPrev-1)>0_8) .and. ( Rsecs0010(2,nSeqPrev)>0.d0)) &
rRate2 = nSeqs(4,nSeqPrev-1) / Rsecs0010(2,nSeqPrev)

rTime2 = nSeqs(4,nSeqPrev ) / rrRate?2

I--Output to screen:
write( 6, &
"(/' nSeq, nlst, nLast, count',14x, 'Level <sec> Run')"™)
do nse = 0,nSeqPrev
write(6,"(i4,3112,2f19.3)") &
nseqs(l:4,nSe),Rsecs0010(2,nSe) &
,Rsecs0010(1,nSe) &
- Rsecs0010(1, 0)

enddo!nSe

write( 6,"(/i14,6x,118,f16.3,"/sec est.="',f19.3)") &
nseqPrev+1l, nSeqs(4,nSeqPrev),rrRate2,rTime2

write( 6,"(C 7x,"'if real:',i13,f16.3,"'/sec est.="',f19.3)") &

nRaccum8 ,rRatel, rTimel
call jdate22(paTime22L)
write( 6,"(56x,a22)") DaTime22L

if(iP>6) then
l--Output to file:
write(ipP, &
"(/"nSeq, nlst, nLast, count',14x, 'Level <sec> Run')"™)
do nse = 0,nSeqPrev
write(ip,"(i4,3i12,2f19.3)") &
nseqs(l:4,nse),Rsecs0010(2,nSe) &
,Rsecs0010(1,nSe) &
- Rsecs0010(1, 0)

enddo!nSe

write(ip,"(/i4,6x,i18,f16.3,"/sec est.=",f19.3)") &
nseqPrev+1l, nSeqs(4,nSeqPrev),rRate2,rTime2

write(ipP,"( 7x,"if real:"',i13,f16.3,"/sec est.="',f19.3)") &

nRaccum8, rratel, rTimel
write(ipP,"(56x,a22)") DaTime22L
call SaveOutFile
endif! (iP>6)
endif!(nSeqPrev>1)
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if(nSeqPres>Ein%Mmax) then

if(iP>6) write(iP,"(/'@L253: Exceeded Ein%Mmax. Reporting results...

goto 90
endif! (nSeqPres>Ein%Mmax)

if(nseqs(4,nSeqPrev)== 0) goto 90

I--Time the next Tevel
call nRunSec(-10,RunSecs10, 0)
call jdate22(paTime22L)

!--The outer Toop of the core process:
! Testing each previously valid sr()'s:
do nMprev = nSeqs(2,nSeqPrev),nSeqs(3,nSeqPrev)

lif(nSegPrev>6) then
if(nSeqs(4,nSeqPrev)>80) then
nBeam8 = nMprev+1_8-nSeqs(2,nSeqPrev)
if(mod( nBeam8,nSeqs (4,nSeqPrev) /80)==1_8) &
call Beamer(nBeam8,nSeqs(4,nSeqPrev))
endif!(nSeqPrev>5)
read(Urdwr,rec = nMprev) Srbase

!--The inner Toop of the core process:
! Evaluate SrBase using all possible move Choices:
do nC = 1,Ctot
l--Excercise the system:
call EmulatorrRC(Srbase,nC,Srtry,valid, 0) !iP)
Stried8 = Stried8 +1_8
nin = 0
!--Compute H8 (the index#) for the resulting set of Attitudes:
H8a = Indexer(nin,Srtry, 0)

|--Determine if Srtry%H8 1is novel or known:
call BitLog( 1 ,Srtry%H8 ,nNew, 0) !,iP)

!--1f Srtry is new- append it to the Tist of sr()'s
if(nNew==1) then

Sfound8 = sfound8+1_8
Srtry%ns8 = Sfound8
1sr( Sfound8) = Srtry

write(Urdwr,rec = Sfound8) Srtry
%a11 PrintSRrec(Srtry, 0, 'MinStepSolver@.294: saved:"')
else
call PrintSRrec(SRtry, 0, 'MinStepSolver@L.296: discarded:")
endif! (nNew==1)
enddo!ncC
enddo!nMprev

!--Update the sequence table:
call SaveOutFile
if(sfound8>nseqs(3,nSeqPrev)) then

nseqs(l,nSeqPres) = nSeqPres
nseqs(2,nSeqPres) = nSeqs(3,nSeqPrev)+1
nseqs(3,nSeqPres) = Sfound8

nseqs (4,nSeqPres) = Sfound8-nsSeqs(3,nSeqPrev)

nsSegPrev = nSeqPres

goto 10 !This is the bottom of the MinStepSolver Tloop.
endif! (nSortsTot>nSeqs(3,nSeqPrev))

write( 6,"(/'@.312: Novel Results exhausted; drop through.')™)

D"
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1--The search for novel Sr()'s is done, and sr(O%H8 values are defined.
90 continue

write( 6,"('90 @L320:: will deallocate BitLog..."')")
call BitLog( 3,1000002_8,nNew,iP) !Close BitLog
close(Urdwr) !This saves all of Ein%cSrBinary to disk

|--Complete Ein Zone update and export Ein as a binary file:
EinkEinsize = sizeof(Ein)

E1n/Zoneb1ms1ze = nRaccum8
Ein%zZoneFound = Sfound8
nz = Ein%nz

if( nz>0) then

Ein%czrFilename(nz) Ein%cRrtoDisBinary

EinkVsizez 0
do n=1,VvtotL
EinkVsizez(n) = RV(n)%nhAavail
enddo!n
endif!nz>0
Ein%Mtot = nSeqPrev

call PrintErec(Ein,iP, 'MinStepSolver @L340: Ein% output')

write( 6,"("Export the -Ein.bim file:"')")
if(irP>6) &
write(iP,"("Export the -Ein.bim file:"')")
open(Uwritel, file=Ein%cEinBinary, action='write'
, access='direct' , recl = sizeof(Ein) , status='replace' )
write(Uwritel,rec=1 ) Ein
close(Uwritel)
if(ipP>6) then
write(iP,"('Population of -Ein.bim: completed.')™)
call nRunSec(+10,RunSecs10,iP)
call nRunsec( 0,RunSecs ,iP)
call SaveOutFile
endif! (irP>6)

open(Urdwr, file=Ein%cSrBinary, action='read' & !-> 88 bytes/record
, access='"direct' , recl = C_SIZEOF(Srtry), status='old")
!--Export the results in various ways
write(6,"(/'The first three sr() records are:')")
do n8 = 1_8,3_8
write(cLabel42," ('MinStepSolver @L362: Sr(',i1,'):')") n8
read(Urdwr,rec = n8) Srn
call PrintSRrec(srn, 6,cLabel42) ;write(6,*)
if(iP>6) then
call PrintSRrec(Srn,iP,cLabel42)
call saveOutFile
write(ipP,*)
endif! (iP>6)
enddo!n8
write(6,"(/'The Tast three Sr() records are:')")
do n8 = Sfound8-2_8,sfound8
write(cLabel42," ('MinStepSolver @L373: sr(',i15,'):')") n8
read(Urdwr,rec = n8,err=91) Srn
call PrintSRrec(srn, 6,cLabel42) ;write(6,*)
if(ipP>6) then
call PrintSRrec(Ssrn,iP,cLabel42)
call SaveOutFile
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write(ipP,*)
endif! (iP>6)
enddo!n8

goto 92 !cLabel42 was too short.

91 pause 'Error MS3-RC-Workout.f95@L384: Exporting the last 3 records.'
92 continue

|--Export the Rr Binary Cross Reference to Sr:
if(iP>5) then
write(ipP,"(/'Export the -RrtoSr.bim file:"')"™)
call nRunsec(-10,RunSecs10,iP)

write(iP," ("'nRaccum8 (clear) ,112)") nRaccum8

write(ip," (' if @78654.469/sec ;',f16.3,' sec')") nRaccum8/78654.469_8
write(iP," ('sfound8 (write) ="',112)") sfound8
write(ip," (' if @72208.006/sec =',f16.3,"' sec')") Sfound8/72208.006_8

=',f16.3," sec')") &
nRaccum8/78654.469_8+Sfound8/72208.006_8
write(iP,"('"Rr-to-Sr.bim filesize ="',112," bytes')") nRaccum8+*8_8
call SaveOutFile
endif! (iP>5)
write( 6,"(/'Export the -RrtoSr.bim file:')")
call nRunSec(-10,RunSecsl10, 6)
write( 6,"("'nRaccum8 (clear)

write(iP," (" A sum

',112)") nRaccum8
:,f16.3,' sec')") nRaccum8/78654.469_8

write( 6,"(’ if @78654.469/sec =

write( 6,"('Ssfound8 (write) =',112)") sfound8

write( 6," (' if @72208.006/sec =',f16.3,"' sec')") Sfound8/72208.006_8
write( 6,"(" A sum =',f16.3," sec')") &

nRaccum8/78654.469_8+Sfound8/72208.006_8

lopen & initialize the file:
write( 6,"('Clear the -RrtoSr.bim file:')™)

if(irP>6) &
write(iP,"('Clear the -RrtoSr.bim file:')")
open(Uwritel, file=Ein%cRrtoSrBinary, action="write' &

, access="direct' , recl =8 , status='replace' )
' write(1l2,rec= 1) 1
do n8 = 1,nRaccum8
if(mod(n8,5000_8)==1_8) call Beamer(n8,nRaccum8)
write(Uwritel,rec=n8) 0_8
enddo!n8
write(6,*)
close(Uwritel)
call nRunSec(+10,RunSecs10,06)
call nRunsec( 0,RunSecs ,06)
if(iP>5 Jwrite(iP,"('Initializing Rr-to-Sr.bim: completed')™)
if(iP>5) call nRunSec(+10,RunSecsl10,iP)
call SaveOutFile

IReopen & write the file:
write( 6,"('Populate the -RrtoSr.bim file:')")
if(irP>6) &
write(iP,"('Populate the -RrtoSr.bim file:')")
open(uwritel, file=Ein%cRrtoSrBinary, action='readwrite’ &
, access='direct' , recl = 8 , status='old"' )
do n8 = 1,Sfound8
if(mod(n8,5000_8)==1_8) call Beamer(n8,Sfound8)
read(Urdwr,rec = n8) Srn
write(Uwritel, rec=Srn%H8 ) Srn%ns8
enddo!n8
write(6,*)
close(Uwritel)




MS3-RC-Workout.f95

January 25 2025

435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

if(iP>6) then

write(iP," ('Population of Rr-to-Sr.bim: completed.')™)

call nRunSec(+10,RunSecs10,iP)
call nRunSec( O0,RunSecs ,iP)
call SaveOutFile

endif! (iP>6)

call nRunSec(+10,RunSecsl10, 6)

call nRunSec( 0,RunSecs , 6)

!|-—-Export Sr as Text :
write( 6, &
"(/"Export Rr(l:Sfound8) (founds only) as -RrAscii.
write( 6,"('& Export the -RrToDis.bim file:')"

txt (<= 4.e6)")")

write( 6,"('-RrToDis.bim filesize =',i12,"' bytes')") nRaccum8

call nRunSec(-10,RunSecsl10, 6)
if(ipP>6) then
write(ipP, &
"(/"Export Rr(1l:Sfound8) (founds only) as -RrAscii.
write(iP,"('& Export the -RrToDis.bim file:')"

txt (<= 4.e6)")")

write(iP,"('-RrToDis.bim filesize =',i12,"' bytes')") nRaccum8

call nRunSec(-10,RunSecs10,iP)
call SaveOutFile
endif! (iP>6)

|--Export the -RrtoSr.bim & -RrtoDis.bim file:

open(Ureadl , file=Ein%cRrtoSrBinary , action='read’ &

, access="direct' , recl =8 , status='old' )
open(Uwritel, file=Ein%cRrAsciiout , action="write', status='replace')
open(uwrite2, file=Ein%cRrtoDisBinary, action="write' &

, access= 'direct' , recl =1 , status='replace')

n8fnd = 0_8

lwrite the file header:
write(UWritel,"(:,79al)") &
(Ein%cRrAsciiout(i:i),i=1,1e
write(Uwritel,"(213," L0 &
RubSize,Vtot
do i = 1,vtot
write(UWritel,"(i3,\)") v(@i)
enddo!i
write(UWritel," ("' RubSize, vtot, v(l:vtot)')")

write(UWritel,"(i11,i21,i3," Rtot,Stot,Mtot')") &

nRaccum8,Sfound8,nSeqPrev

n8fnd = 0_8
do n8 = 1,nRaccum8
if(mod(n8,5000_8)==1_8) call Beamer(n8,nRaccum8)
read(Ureadl, rec=n8) nS8H8
if(nS8H8 ==0_8) then

1,Ten_trim(Ein%cRrAsciiout))

write(Uwrite2,rec = n8 ) Minusl ! -RrToDis.bim

else !
n8fnd = n8fnd +1_8 !
read( Urdwr ,rec = nS8H8 ) Srn

if(n8<10_8) then
write(cLabel42," ('MinStepSolver @L502: sr(',
call PrintSRrec(Srn,iP,cLabel42)
write(ip,¥)

endif! (n8<10_8)

-1 implies undefined -&-

0 implies solved

110,'):")") nS8H8
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497
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546 !

547
548
549
550
551
552
553
554
555
556
557
558

write(Uwrite2,rec = n8 ) sSrn%Mused !-RrToDis.bim 2024.11.21

if(n8fnd>4000000_8) cycle !Supports 2by:3674160
write(Uwritel,"(il1l,1x,al12,1x,i11,1x,12,1x,:,22(1x,al))") &
&

Srn%H8
, Srn%cvAsymb & ! Up to 12 print out.
,Srn%ns8 &
,Srn%Mused &
, (Csymbo1(Srn%MC(i)),i=1,Srn%Mused) ! first 20 fit inside
endif!(nS8H8 ==0_8) ! 80-column printout.
enddo!n8
call saveOutFile
write(6,*)
| o e e
write(Uwritel, &
"(/"nSeq, nlst, nLast, count',15x, "'Level <sec> Run')"™)
do nSe = 0,nSeqPrev
write(Uwritel,"(i4,3111,2f20.3)") &

nseqs(l:4,nSe), Rsecs0010(2,nSe) &
, Rsecs0010(1,nSe) &
- Rsecs0010(1, 0)

enddo!nSe
write(Uwritel, & .
" Allocated:"',i11,"' ...Rr() s address space size')") nRaccum8

write(Uwritel, &
"(/"Export Rr(1l:Sfound8) (founds only), in found order, completed.')")
call nRunSec(+10,RunSecsl10,uwritel)
call nRunsec( O0,RunSecs ,Uwritel)
call jdate22(paTime22L)
write(UWritel,"(a22)") DaTime22L

close(Uwritel) !-RrASCII.txt

close(Uwrite2) !-RrToDis.bim

close(Ureadl) !-RrtoSr.bim

close(Urdwr) 1-Sr.bim

write( 6,"("Export Rr(1l:Sfound8) & RrToDis completed. iP =',i3)") iP
call nRunSec(+10,RunSecs10, 6)
call nRunsec( 0,RunSecs , 6)
if(irP>6) then
write(iP," ("Export Rr(1l:Sfound8) & RrToDis completed. iP =',i3)") iP
call nRunSec(+10,RunSecs10,iP)
call nRunsec( O0,RunSecs ,iP)
call SaveOutFile
endif! (IP>6)

return

End Subroutine MinStepSolver o
| o e e 7
Subroutine BitLog(ModeF1lR2,n8,nNewout,iP)
12024.08.22.0920cdt IMS- Using bits to track "used s". <= 30 billion
!--Globals
!--End Globals

impTicit none

! --Arguments

integer(4) ::ModeFlR2 !=1:fil11, =2:read; Any other values deallocate & reset

integer(8) ::n8 'number to evaluate

integer(4) ::nNewout !=l:new, =-1:not new

integer(4) ::iP Write enable>5: write(iP,...)

!--Internals

January 25 2025
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559
560
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596
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601
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610
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613
614
615
616
617
618
619
620

integer(8),allocatable ::nArray8(:) !( 500000000_8) !use 60 of the <-63 bits
= 500,000,000 = ~4 billion bytes (~8 bits/byte)
! & 60 bytes per integer(8)
1= 30,000,000,000 = 30 billion indices
integer(8) ::n8max = 30000000000_8
| =

I= 30,000,000,000 != 30 billion indices

integer(4) ::Init,nNew
integer(8) ::i8,j8,Bit8,nSum8
!--EndDefs------- - - - - - -

if(Init==0) then
allocate(nArray8(500000000_8))
lallocation avoids an 80,000,000 bytes compiler Timit.
nArray8 = 0_8
nsum8 0_8
Init

1
endif! (Init==0)

if((n8<1l).or.(n8>n8max)) then
call SsaveOutFile
if(n8< 1_8) pause 'BitLog @L588: n8< 1, will halt.'
if(n8< 1_8) stop
if(n8>=n8max) pause 'BitLog @L590: n8>=n8max, will halt.'
if(n8>=n8max) stop

endif! ((n8<1l).or.(nL>n8max))

!--Check for previous use:

i8 =(n8 -1.8) / 60_8 + 1_8
Bit8 = n8 - ( i8 - 1_8 ) * 60_8
j8 = nArray8(i8)
nNew = 1
if(Btest(j8,Bit8)) nNew = -1
nNewout = nNew

select case(ModeF1R2)
case(1l) !'Fill

if(nNew==1) then; j8 = iBset(j8,Bit8)
nArray8(i8) = j8
nsum8 = nSum8+1_8
if(iP<6) return
if(nSum8==1_8) &
write(ipP,"(/"BitLog: Count nNew')"™)
¥rite(1P,"('n8=',112,' --> ',112,16," bit set')") n8,nSum8,nNew
else
if(irP>5) &

write(iP,"('n8=",712,"' old',13x,16)") n8,nNew
endif! (nNew==1)
case(2) !Read
if(iP<6) return
if(nNew==1) then
¥rite(1P,"('n8=',112,' free',12x,16)") n8,nNew
else
write(ipP,"('n8=",712," used',12x,i6)") n8,nNew
endif! (nNew==1)
case default !Deallocate, reset, and un-initialize:

if(iP>5) write(iP,"( 'BitLog: nSum8 = ",i12," clearing..."')") nSum8
if(allocated(nArray8)) then
if(iP>5) write(ip," (" deallocating nArray8.')")

deallocate(narray8)
endif!(allocated(nArray8))
nsum8 = 0_8
Init =0
end select! (ModeF1R2)
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End Subroutine BitLog

lExample usage: 2024.07.24.1636

! call BitLog(1,1000001_8,nNew,iP) l<-Find

! call BitLog(1,1000001_8,nNew,iP) l<-Find

! call BitLog(2,1000001_8,nNew,iP) !<-Report
! call BitLog(2,1000002_8,nNew,iP) ! <-Report
|

call BitLog(3,1000002_8,nNew,iP) !<-Deallocate nArray8(:)

!BitLog: Count
In8= 1000001 --> 1
'n8= 1000001 old

'n8= 1000001 used

'n8= 1000002 free

!BitLog: nSum8 = 1 Reset:
! deallocating nArray8.

Subroutine ReadYourNml(EnvNml,Ur,Us,Ut,cOutFile)
12025.01.19.0835cdt IMS- Reading "MS3.ini" to identify & read
!--Globals

use MS2RCDef, only: Ein

!--End Globals

impTicit none

l--Arguments IThese variables are in MSlpDef:
character*79::EnvNml ! but are not "used" herein.
integer(4) ::Ur

integer(4) ::Us
integer(4) ::Ut
character*79::cOutFile

I--Internals
integer(4)::i ) )
logical 1:LEXxists IFiTe existence flag

integer(4)::Utin
NAMELIST / NnNml / Utin,Ein

I--EndDefs-------——--- - - -

! Modifying key variables at runtime using NameList file "Sn.nml :

! Initial defaults are set here:

return

EnvNm1 = 'MS-RC-R3-Scrambler.nml' !which specifies "NmNm1"
ut = 6 loutput unit#: Set to 6 or 13
cOutFile = '.\R3-Scrambler-Summary.txt'
write(Us,"('ReadYourNm1(): reading MS3.ini file to ID the *.nml file')")
inquire(file = 'MS3.ini', exist = LEXists)
if(LExists)then

open( unit=Ur, file ='MS3.ini' , action="read' &

, access='sequential', status='old' ,err=4 )
read(Ur,*,err=4) EnvNml
close(Ur); goto 5

4 pause "Error reading MS3.ini  file. Press enter to continue."
close(ur)
else

write(Us," ('ReadYourNm1(): Didn t find MS3.ini @L680.')")

endif!LExists
5 continue

write(us,*) EnvNml

!Sn.nm1 Ein record listing: SER-Rubik-Def.f95 @L690+.
write(Us,"("ReadYourNml(): reading ',:,79al)") &

11
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683 (EnvNm1 (i :1),1i=1,len_trim(EnvNml))

684 inquire(file=EnvNml,exist=LEXists)

685 if(LEXists)then

686 open( unit=Ur, file=EnvNml , action="read' &

687 , access="sequential', status='old' ,err=9)

688 read(Ur,nm1=NnNm1, err=_8) l<--Defined above

689 close(Ur); goto 10

690 8 pause "Error reading NnNml @L699. Press enter to continue."

691 close(Ur); goto 10

692 9 pause "Error opening NnNml.nml file @L701. Press enter to continue."
693 close(ur)

694 else

695 write(Us," ('ReadYourNm1(): Didn t find EnvNml @L704.')"™)

696 endif!LExists

697 10 continue

698 Ein%cSummaryout = Ein%NameRoot(1l:Ten_trim(Ein%NameRoot))//"-Summary.txt"
699

700 Ein%kcRrAsciiout =Ein%NameRoot(1l:Ten_trim(Ein%NameRoot))//"-RrAscii.txt"
701 Ein%cSrBinary =Ein%NameRoot(1l:len_trim(Ein%NameRoot))//"-Sr.bim"

702 Ein%cRrtoSrBinary =Ein%NameRoot(l:len_trim(Ein%NameRoot))//"-RrtoSr.bim"
703 Ein%cEinBinary =Ein%NameRoot(1l:len_trim(Ein%NameRoot))//"-Ein.bim"

704 Ein%cRrtoDisBinary=Ein%NameRoot(1l:len_trim(Ein%NameRoot))//"-RrToDis.bim"
705

706 Ut UtIn

707 cOutFile
708 write(Us,

E1n/cSummary0ut
"(/"ReadYourNm1() - done. ',10C'['))™

709 ;return
710 End Subroutine ReadYourNml

711 e e 79
712

713 Subroutine ImportEin(iP)

714 I2025 01.10.1830cst IMS- Generates an Sr record based on:

715 Ein %Mtotvis,%mCvis(0:__), & %Vtotshow

716 !——G]oba]s

717 use MSlDef ,only: Ur,Us,uUt

718 use MS2RCDef ,only: cTitle,RubSize,iType,cFileOut,cLuTOout,EnvNml & !housekeep
719 ,Mmax,Mtot,Ctot,C,nS8 & !Moves

720 ,Stried8,sfound8,vtot,V,Vtotshow, VA, cVAtest & !Voters
721 ,H8 ,nRaccum8,Rtot8,SRrec,resetSR,Srseed & !Sequences
722 ,Srl,Srtry,Srbase,Srn,SrTestIn,RVbase & !'& Results
723 ,hSeqs,nSeqPrev,nSeqPres &

724 ,Ein & !input

725 ,Csymbol,Asymbol IsymboTlogy

726 !'--End Globals
727 implicit none

728 !--Arguments

729 integer(4)::iP 'Write enable>5: write(ipP,...)

730 !--Internals

731 integer(4)::vtotl

732 l--Endbefs--------—-——-- -~

733 if(iP>5) write(ipP,"(/"Import Ein: MS3-RC-Workout@L742'/)")
734 l--Internalize the variables in the Ein record:

EinkcTitle
E1n%cSummary0ut
Ein%cRrAsciiout

735 cTitle
736 cFileoOut
737 cLuTOut

738 iType = Ein%iType

739 RubSize = Ein%RubSize

740 vtot = Ein%Vtot lVoters - total

741 \% =0

742 CVAtest = Ein%cVAtest

743 V(1l:vtot) = Ein%kv(l:vtot) !voter(s) | cells in use
744 Ctot = Ein%Ctot IChoices- total

12
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C =0

C(l:Cctot) = Ein%C(l:Ctot) !cChoices | face rotations in use
Mmax = Ein%Mmax

Mtot = Ein%Mtotvis

vtotshow = Ein%Vvtotshow

|--Define Srtest
SrTestIn = resetSR !clears the SrTestIn record

SrTestIn%nsS8 = _8
SrTestIn%H8 = 0_8 !undefined
SrTestIn%Mused = Ein%Mtotvis
SrTestIn%MC(1:30) = Ein%MCvis(1:30)
SrTestIn%Vtot = Ein%Vtot

vtot] = Ein%Vtot
SrTestIn%cVAsymb(l:VtotL) = Ein%cVAtest(l:VtotL)
SrTestIn%VA( l:vtotL) = Ein%VA( 1:vtotL)

call PrintErec(Ein,iP, "ImportEin done. @L762")

if(Ein%iType==1) call GenScramble( Ut) !in MS6--RC-Solve.f95

if(Ein%iType==4) call SolveScramble(ut) !in MS6--RC-Solve.f95

if(Ein%iType==5) call MinStepSolver(ut) !in MS3-workout.f95
call saveOutFile

if(iP>5) write(iP,"('ImportEin done @L769'))")
return

End Subroutine ImportEin

Subroutine PrintErec(Ein,iP,Label)

!202%.81i25.1440cst JMS- Compactly reports the content of type(Erec)'s.
I--Globals

use MS2RCDef, only: Erec,Asymbol,Csymbol !,Rtot8

!--End Globals

implicit none

I --Arguments

type(Erec)::Ein ISRin 1input record. Label as an "Sr" or "Rr

integer(4) ::iP lWrite enable>5: write(iP,...)
character,optional::Label*(*) !Label length is arbitrary

l--Internals

integer(4) ::i,j,nz

!--Endbefs------- - - - - - - -
if(iP>5) then

write(ipP,"(60(C"'-"))")

write(ipP,"( 'PrintErec: Ein% inputs: 0"
if(present(Label)) then
Wr1te(1P II(I mia \)ll)

do i=1, 1en tr1m(Labe1) write(ip,"(al,\)") Label(i:i); enddo!i
Wr‘1te(1P ll(llllll)ll)

else; Write(iP,*)

endif! (present(Label))

write(ip," (' Ein =',i4,"' bytes at runtime’ )") sizeof (Ein)
write(Cip," (' %Einsize =',i4," as written')")Ein%Einsize
write(ip," (' %zZonebimsize =',i40 )")Ein%zZonebimsize
write(Cip," (' %ZoneFound =',740 )")Ein%zoneFound
write(iP,"("Ein%kcTitle = ',60al)") &

(Ein%cTitle(i:i) ,i—l, Ten_trim(Ein%cTitle) )
write(ip," (' %NameRoot = ',60al)") &

(Ein%NameRoot(i:i),i=1, Ten_trim(Ein%NameRoot))
write(ip," (' %cSummaryout = ',60al)") &

(Ein%cSummaryout(i:i),i=1, Ten_trim(Ein%cSummaryout))
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if(Ein%iType/=5) goto 20

write(ip," (' %CRrAsciiout = ',60al)") &

(Ein%cRrAsciiout(i:i),i=1, Ten_trim(Ein%cRrAsciiout))
write(ip," (' %CSrBinary = ',60al)") &

(Ein%cSrBinary(i:i),i=1, Ten_trim(Ein%cSrBinary))
write(ip," (' %CRrtoSrBinary = ',60al)") &

(Ein%cRrtoSrBinary(i:i 1 Ten_trim(Ein%cRrtoSrBinary))

i=1,
write(ip," (' %CEinBinary = 0al)") &

1),
I,6
(Ein%cEinBinary(i:i),i=%
)

, Ten_trim(Ein%cEinBinary))
write(ip," (' %CRrtobisBinary= ',60al)") &
(Ein%cRrtoDisBinary(i:i),i=1, Ten_trim(Ein%cRrtoDisBinary))
continue
write(ip," (' %iType =',14)") Ein%iType
write(ip," (' %RubSize =',14)") Ein%RubSize
write(ip," (' %Vtot =',i4," :cells')™) Ein%Vvtot
write(ip," (' %V (1l:vtot) = ',:,12,9(C",",i2),2(/19%x,10(C",",i2)))") &
Ein%Vv
write(ip," (" %CVAtest = """ 27al,'""")") &
(Ein%cVAtest(i:i),i=1, Ten_trim(Ein%cVAtest))
write(ip," (' %VA(1l:Vtot) = ',:,12,9(","',i2),2(/19%x,10C",",i2)))") &
Ein%VvA
do i = 1,20; Ein%cvAtest(i:i) = char(Asymbol(Ein%vA(i))); enddo!i
write(ip," (' %CVAtest = ""r 27al,'"" -from %vA' )") &
(Ein%cVAtest(i:i),i=1,Ein%vtot)

write(Cip," (' %Ctot ',i4," :face rotations')")Ein%Ctot

write(ip," (' %C(1l:Ctot) ',:,al,17(C', ',al),"’ hex')") &
Csymbol1(Ein%C(1l:Ein%Ctot))
write(ip," (' %Mmax =',14)") Ein%Mmax
write(Cip," (' %Mtotvis =',14)") Ein%Mtotvis
write(ip," (' »MCvis(l:',i2,"') = ",\)") Ein¥Mtotvis
do i = 1,Ein%Mtotvis
if(mod(i,20)/=0) then
¥rite(1P,"(a1, 0" Csymbol(Ein%MCvis(i))
else
'write(ip,"(al,i8/,23x,"',",\,"***')") Csymbol(Ein%MCvis(i)),i
write(ipP,"(al,i8/,20x,"',",\ )") Csymbol(Ein¥MCvis(i)),i

endif! (mod(i,20)/=0)
enddo!i

write(ipP,*)
write(Cip," (' %Vtotshow =',14)") Ein%Vtotshow
l-- Zones of wisdom:

write(ip," (/"' %Ztot ',i4," :wisdom Zones')")Ein%zZtot

write(ip,"( ' %Z(1l:Ztot) ',:,2012 )")Ein%zZ(1l:Ein%zZtot)
do i=1,Ein%zZtot; nZ = Ein%z(i)
write(ip," (' %czZrFilename(',il,')= """',:,60al,"'""")") &
nz, (Ein%czrFilename(nz) (j:j),j=1 &
,len_trim(Ein%czrFilename(nz)) )
enddo!nz
write(ip," (' %Nz =',14,"' :Zone 1in use' )")Ein%nz
if(Ein%nz>0) then
write(ip," (' %ZMaskNeed =',20172 )")Ein%zMaskNeed
write(Cip," (' %ZMaskfora =',2072 )")Ein%zMaskfora
write(ipP," (" %vsizez(l:vtot) = ',2013 )")Ein%Vsizez
write(Cip," (' %Mtot =',14,"' :Moves' )")Ein%Mtot
endif!nz>0
endif! (iP>5)
write(ipP,"(60("'-"))") ;return

14
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869 End Subroutine PrintErec

870 ! —m e - 79
871

872 Subroutine PrintSRrec(SRin,iP,Label)

873 12024.08.24.1140cdt IMS- Compactly reports the content of type(SRrec)'s.

874 '--Globals

875 use MS2RCDef, only: SRrec,Rtot8,Ein,Csymbol

876 !'--End Globals

877 dimplicit none

878 !--Arguments
879 type(SRrec)::SRin ISRin input record. Label as an "Sr" or "Rr"
880 integer(4) ::iP Write enable>5: write(iP,...)

881 character,optional::Label*(*) !Label length is arbitrary ~ <= 50 characters
882 !--Internals
883 integer(4) ::i

884 l-—EndDefs-———-——————— -~

885 if(iP<6) return
886 write(ipP,"(60(C"'-"))")

887 write(ipP," ('%nS8 =',i25," SRrec: ',\)") Srin%ns8

888 if(present(Label)) then

889 writeGip,"C"""", 0"

890 do i=1,Ten_trim(Label); write(ipP,"(al,\)") Label(i:i); enddo!i

891 write(Gip," ("""

892 else; write(ipP,*)

893 endif! (present(Label))

894 write(ipP, " ("%H8 =',125," Rtot8 =',i25)") SRin%H8 ,Rtot8

895 write(ip,"("%Mused = ",i2,2x,'%Mc(l:',i2,') =',:,30a2)") &

896 SRin%Mused, SRin¥Mused, char(Csymbol(SRin%Mc(1l:SRin%Mused)))
897 write(ipP," ('%Vvtot =',13," %cvAsymb = ',:,20al)") &

898 Srin%vtot, (SRin%cVAsymb(i:i),i=1,SRin%vtot)

899 write(iP,"("%VA(C ) =',:,2013)") SRin%VA(l:SRin%Vtot)

900 if(SRin%¥ns8==1_8) then

901 write(ip," ("***** %nS8==1 special case: ***¥**x')")

902 write(iP,"('SRin¥nS8 == 1 has Vv(1l:vtot) hidden in %MC(2:Vtot+1):')")
903 write(iP, &

904 "('SRin%MC (1 ) = 0, so the record may be used as-is.')")

905 write(ipP, &

906 "('SRin%MC(2:vtot+1l) =",:,2013)") SRin%MC(2:SRin%vtot+1)

907 write(ipP, &

908 "("Ein%Vv() =',:,2013)") Ein%v( l:Srin%vtot )

909 write(ipP, &

910 "('Hence the ""-Sr.bim"" file can stand alone.')")

911 write(ipP, &

912 "("SRin%MC(29) =Ctot =',i3)") SRin%MC(29)

913 else

914 write(iP,"("Ein%v() =',:,20i3)") Ein®v(l:Srinkvtot)

915 endif! (SRin%¥ns8==1_8)

916 write(ipP,"(60C"'-"))"); return
917 End Subroutine PrintSRrec

918 1%nsS8 = 1 SRrec: "MinStepSolver: Srseed% results @L929:"
919 1%H8 = 1 Rtot8 = 11022480

920 !%Mused = O %»MC(1l: 0) =

921 !%vtot = 7 %CcVAsymb = aaaaaaa

922 1%vAC D)= 1 1 1 1 1 1 1

923 I*** SRin%nS8 == 1 has Vv(1l:vtot) hidden in %MC(2:Vvtot+1):

924 | SRin%MC (1 = 0, so the record may be used as-is.

925 ! SRinkMC(2:Vtot+l) = 1 2 3 4 5 6

926 ! Ein%v() =1 2 3 4 5 6 7

927 | Hence the "-Sr.bim" file can stand alone.

928 ! SRin¥MC(29)= Ctot = 9

929 o 79
930
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