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IMS4-RC-Emulator.f95

'2025 01.17.1740cst IMS- Reversion

! Computer- "T4"/HP-800-G4-Mini/i17-8700T/IntelUHD630/Winl0Pro-22H2
! Aname AMfgr.Id Achipset Agraphics AOS

! /AbsoftProFortran 21.0.2/0penGL+Glut3.6

! Acompiler AFortran graphics

!Table of Contents - ToC:

I'Subroutine EmulatorRC(SRin,nCin,SRtry,valid,iP) -opens Data-Emulator.txt
'Recurs1ve Function Indexer(n1n Sr1n 1P) -opens Data-Indexer.txt

Subroutine EmulatorRC(SRin,nCin, SRtry valid,iP)

'2024 08.20.1700cdt JMS- This Rubik's Cube "Emulator" (= model) is exercised by
! the "Rubik-SER-analysis" program to solve all the

! 3,674,159 valid scrambles of a 2x2x2 Rubik’s Cube

! in the fewest possible number of moves.

! (This routine can predict the attitutes of 27 cells.)

I--Globals
use MSlbef ,only: Ur,Us,Ut
use MS2RCDef ,only: SRrec,AECAV,Rtot8,C,MC &
,E%n,Rubsize,Sfound8,Vtot,V,Asymbo1 &
,ALV
!--End Globals
impTicit none
! --Arguments
type(SRrec)::SRin !A previously sorted (i.e.unique) Rubik’ s Cube state.
integer(l)::nCin Ithe Symbolic move
type(SRrec)::SRtry !The resulting state, sortability not yet determined.
integer(4)::valid !=0:invalid; =nCin: valid
integer(4)::ipP write enab1e>5 write(ipP,...)
l--Internals
integer(4)::Init
type(SRrec)::SRn 'now copy of SRin, will be modified to become SRtry
integer(4)::nv,nv2 !Voter- index
integer(l)::nVE ! = V(nV) is used within the model- cell#

integer(4)::nA,nA2 !Choice- index
linteger(4)::nA3,nAd
!linteger(4)::nC !Choice- index
integer(l)::nCE ! = C(nC) is used within the model- rotation#
integer(l)::Mused !Moves - total used thusfar
integer(1l)::VAn(27) !now copy of SRn%VA(Q)
linteger(4)::1,nAl
lEndDefs----—-—————
if(Init==0) then
write(Us,"("EmulatorRC:Import Data-Emulator.txt:AECAV18(0:18,24,27):')")

if(iP>5) write(ipP,"(/, '"EmulatorRC(SRin...) initializing @L50:"')")
!-- Import AECAV:

ifCiP>5)write(iP," ("Import AECAV(0:18,24,27): 2024.08.05.1729:')")
open(ll, file='Data-Emulator.txt', action='read' &

, access='sequential’ , status='old' )
read(11,"(////)") !'skips the first 5 Tines
'write(13," (/" |l D | E | F | G | H | T [")M
I write(13,"( ' 0O 1 2 3 4 5 6 7 8 9 A B C',\O
I write(13,"('| D E F G H I _'/O"
do nv = 1,27
do nA = 1,24
read(11,*) nv2,nA2,AECAV(0:19,nA2,nV2)
'write(13,"(2i4,":"',20i3)") nv2,nA2,AECAV(0:19,nA2,nV2)
enddo!nA
enddo!nv

close(11)
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Init = 1
endif! (Init==0)

!--Normal entry point after initialization:

if(irP>5) &
write(ipP,"(/, 'EmulatorrRC: nCin =',i4,"' %va = ',:, 20al)") &

11d ncCin, char (Asymbo1 (SRin%vA(1l:Vtot)))
valid =

if(RubSize==2) then !Check Choice index validity & define nCE:
1f((nc1n<1).or.(nc1n> 9)) goto 90 !Report error
else
if((nCin<1l).or.(nCin>18)) goto 90 !Report error
endif! (RubSize==2)
!nCin 1is in range, proceed:
NnCE = Cc(nCin)

!The model interfaces with record SRn()%*:

SRn = SRin !SRn becomes SRtry
Mused = SRin%Mused+1
nCE = C(nCin)
VAN(1:20) = SRn%VA 12024.08.17

SRN%nS8 = Sfound8+1_8
SRn%Mused = Mused
ISRN%MC( 0 ) = Mused
SRn%MC (Mused) = nCE

I///////////////////////////////////////////////
!ModelTling- cycle through all the active cel
do nv = 1,vtot; nVE = V(nv)
IHere's the beef: the face rotation changes one cell's attitude:
SRn/VA(nV) = AECAV(nCE,VAn(nV),nVE)
... & the cell s attitude character symbol is updated:
SRn/cVAsymb(nV nv) = char(Asymbol(SRn%VA(nV)))
'ﬂgde111ng completed. ----------—-—-————— in four Tines of Fortran
enddo!nv

Y/ /177777777 777777777777777777777777777777777777
SRtry = SRn; valid = nCE

if(iP>5)then
lcall PrintSRrec(SRin ,iP,'SRin' )
write(ip,"(6x,'nCE = ",i2)") nCE

!call PrintSRrec(SRtry,iP, 'SRtry")
endif! (iP>5)

return
90 continue
call SaveOutFile
pause 'EmulatorRC error @L113'
return
End Subroutine EmulatorRC o
___________________________________________________________________________ 7

Recursive Function Indexer(nin,Srin,iP) Result(Out) !<-integer(8)
12024.08.20.1720cdt IMS- Rubik s Cube Results address id function.

I--Globals

use MSlbef ,only: Ur,us,ut
use MS2RCDef ,only: SRrec,V,Ein,AlV,resetAlv,Rvbase,Rv & !,vtot
,RubSize,H8 ,rl6H8 ,nRaccum8,rlbaccum8,RaidInit,Ctot

I--End Globals

impTicit none
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! --Arguments
integer(4)::nin IRecursion Level index- "called by Tevel
type(SRrec)::Srin 'id nr8 of this Sr record
integer(4)::1iP lWrite enable>5: write(iP,...)
integer(8)::0ut !function result
!--Internals
integer(4)::n IRecursion Level index- of this Tevel
! .passed downward but not upward
integer(4)::nv 'Voter/ce11 in use

integer(4)::1,nA,nA2,nAl,nv2
integer(4)::nAavai],nAcount
linteger(4): :nNew
integer(8)::H8a

real(16) ::rl6cCheck
character(22)::Datime22L
integer(4)::vtot

!--Endbefs--------———------
if(RaidInit==0) then

if(iP>5) write(iP,"('Indexer: Import Data-Indexer.txt: Alp(l:20):"'
l-— Import AlV(1:20):

if(iP>9Dwrite(ipP," ("Import Alv(nv): 2024.07.17.2055:')")
open(Ur, file='Data-Indexer.txt', action='read' &

, access='sequential' , status='old' )
read(ur,"(////)") !'Skips the first 5 lines
do nv =1,8

read(ur,*) nv2,AlTV(nv2)%AT(1:24); Alv(nv2)%nhV = nV2
ATV(nVv2)%nAl(1:24) 1char(A1v(nV2)/A1(1 24))-96

do i=1,20; Alv(nv2)%lavail (i)
enddo!i
do i=1,24; nAl = ATv(nv2)%nAl (i)
Alv(nv2)%nAu(nAl) = nAl ;enddo!i
enddo!nv
readCur," (/)" ISkips 2 Tine
do nv = 9,20

read(ur,*) nv2,ATV(nv2)%AT(1:24); Alv(nv2)%nhV = nv2
ATvV(nv2)%nAl(1:24) 1char(A1V(nV2)/A1(1 24))-96

do i=1,20; Alv(nv2)%lavail (i) = i ;enddo!i
do i=1,24; nAl = A1V(nV2)/nA1(1)
Alv(nv2)%nAu(nAl) = nAl ;enddo!i
enddo!nv
read(ur, "(///)") ISkips the 4 Tines
do nv =
read(Ur “) nv2,ATv(nv2)%mdis(1:24)
enddo!nv
readCur," (/)" ISkips 2 Tine
do nv = 9,20
read(ur,*) nv2,Alv(nv2)%mdis(1:24)
enddo!nv
read(ur, "(////)") ISkips the 5 Tines
do nv =1,2
read(ur, “) nv2,ATv(nv2)%nAloc(1:24)
enddo!nv
close(ur)

if(iP>5) then
write(ip," (/"' n, vaase(n)AnA1oc(1 24) "M
write(ipr,"( 5x,' b c d e f i j k 1T m n o p (¢
write(ip,"(C ' s t u v w X )")

endif! (iP>5)

r',\)™
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187 Rvbase = resetAlv

188 do n = 1,Ein%Vvtot; nv = Einkv(n)

189 Rvbase(n) = Alv(nv)

190 Rvbase (n)%n =n | RV#

191 Rvbase (n)%nv = nv 1Cell#

192 if(ipP>5) write(ipP,"(i2,"': ",i2, 23(',"',i2) )") &

193 n, (Rvbase(n)%nAloc(i),i=1,24)

194 enddo!n

195 Rvbase(1l:Ein%vtot)%nA = Ein%VA(Ll:Ein%vtot) !cell Attitude#'s
196 if(iP>5) write(iP,"('Indexer: Global initialization completed',/)")
197 RaidInit = 1

198 endif!(RaidInit==0) ----—-—————=—=—=——————————

199

200 n = nin+l

201 if(n==1) then !n==1 is the entry level of the recursion process.
202 !--Reinitialize the recursive addressing process:

203 'write(Us,"(/'Indexer: Recursive initialization:')")

204 if(iP>5) write(iP,"(//'Find the next address recursively:',/)")
205 Vtot = Ein%Vtot

206 Rvbase = resetAlv

207 do n = 1,Ein%Vtot; nv = Einkv(n)

208 Rvbase(n) = Alv(nv)

209 Rvbase (n)%n =n | RV#

210 Rvbase (n)%nv = nv 1Cell#

211 ifGip>5) write(ip,"(i2,"': ',i2, 23(C',",i2) )" &

212 n, (Rvbase(n)%nAloc(i),i=1,24)

213 enddo!n

214 Rvbase(l:Vtot)%nA = Ein%kVA(l:vtot) !cell Attitude#'s

215 n=1

216

217 H8 = 0_8

218 nRaccum8 = 0_8

219 RV = Rvbase

220 RV(1l:vVtot)%nA = Srin¥vA(l:vtot) !Reinitializing the attitudes
221 RV (0) = RvV(1)

222 nv = Einkv(n)

223 RV (0)%nv = nv

224 if(RubSize==2) &

%%g RV(0)%lavail(8:20) = 0

227 if((RubSize==3).and. ((Ctot==6) .or.(Ctot==9))) then 12024.12.23 - no 180
228 RV(D)%lavail( 8) =0

229 Rv(0)%lavail(1l6) = 0

230 RV(0)%lavail(19) = 0

231 RV(0)%lavail(20) = 0

232 endif! ((RubSize==3).and. (Ctot==9))

233

234 if(iP>5) then

235 write(iP," (/"'Indexer : nnv')")

236 write(ip,"( '"...start : n = ',i3," Indexer() recursive initialization')") n
237 write(iP,"(/'RubSize = ",i2)") RubSize

238 write(ipr,"( 'Vvtot = "',i2)") vtot

239 write(ipP,"( '"RV(1l:vtot)%nA = ',:,i2, 23(',",12))") RV(l:Vtot)%nA
240 write(ipP,"( 'RP( 0)%lavail = ",:,12, 19(',",i2))") Rv(0)%lavail
241 endif! (iP>5)

242 'write(vs,"(/'Indexer: Recursive initialization completed')")
243 endif! (n==1)

244

245 Rv(n)%lavail = RV(n-1)%lavail

246 if((n>1).and.( RV(n-1)%nLused>0)) &

247 Rv(n)%lavail(Rv(n-1)%nLused) = 0

248 nv = Rv(n)%nv
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!

if(iP>5) then
write(ipP,"(/"'n

write(irP,"( "nv !
write(ipP,"( 'nA '
write(GipP,"('RV(',i2,")%nlused
write(ip,"('RV(",1i2

nA = RvV(n)%nA

= ,1'2,' ____________________ l)n) n
=l )") nv
=012 )") nA

",12)™M) n-1,RvV(n-1)%nlused
"or,12, 19CY,",12))"™) n ,RV(n )D%lavail

, " I%lavail

select case(nVv)

case(l: 8)
write(ip," ('
doi=1, 8;

doi=1, 8;

: 8 locations: |
still open: |

IRV( 2)%nAl = 9

19
!

case(9:20)
write(ip," ('
do i = 9,20;

do i = 9,20;

:20 locations: |
still open:|

IRV( 4)%nAl = 14
end select! (nv)

20

write(ipP,"(
endif! (iP>5)

1:8 Tlocations / still open / RV(',i2,")%nAT:'"))") n
write(ip,"(i5," [",\0™M) i ;enddo!i
write(ipP,¥*)
write(ip,"(i5," [",\)") RvV(n)%lavail(i);enddo!i
write(ip,¥*)

1 | 2 | 3 | 4 | 5 | 6 | 7

1 | 2 | 3 | 4 | 0 | 6 | 7
,15,17, 3, 5,23,21,22,24, 8,16,18, 4, 6,19, 1,11,14,10,12,13, 2,

write(GipP,"Ci3," |'" ,\O") i ;enddo!i

write(ipP,*)

write(GipP,"(i3," ' ,\0") Rv(nN)%lavail(i);enddo!i

write(ipP,*)

9 |10 | 12 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 |
9 |10 | 11 |12 | 13 | 14 | 15 |16 | O | 18 | 19 |
,24, 4, 8, 9,20,13,23, 3,12,18,19, 2,17,11,22, 7,15, 1,21, 5,10,

9:20 Tocations: / still open / RV(',i2,")%nAT1:"'))") n

1,12, 23(CY,",02))M) RV(n )%nAl

RV(n)%nLused = RV(n)%nAToc(nA)

if(iP>5) &
write(ip," ("RV('

IList the Attitud

,12,")%nLused = ',i2)") n ,Rv(n )D%nLused

es available:

RV(n)%nAu =0

nAcount =
select case(nv)
case(l: 8) !cor
if((RubSize==2
do nA2 = 1,24

0; nAavail = 0

ner cells:
).and. (nv==8)) goto 20

if(Rv(n)%lavail (Rv(n)%nAToc(nA2))==0) cycle

RV (n)%nAu (

if(nA2==nA)
enddo!nA2
continue
case(9:20) 'edg
do nA2 = 1,24

nAavail+1
nA2 )
nAavail

nAavail
nAavail)
nAcount

e cells:

if(Rv(n)%lavail(Rv(n)%nAloc(nA2))==0) cycle

RV (n)%nAu (
if(nA2==nA)
enddo!nA2
end select!nP !-
Rv(n)%nAavail
RvV(n)%nAcount

if(iP>5) then
write(ip,"('"RV(’

nAavail = nAavail+l

nAavail) = nA2

nAcount = nAavail

nAavail

nAcount

,12, ")%nAu = ",:,i2, 23C",",i2))") n  ,RvV(n )%nhAu
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368 !

369

write(GiP,"('RV(',12, " )%nAavail = ",i2)") n,RvV(n)%nAavail
write(GipP,"('RV(',i2,")%nAcount = ',i2)") n,Rv(n)%nAcount
write(ip,"( 'pre-recur:',313,122)") n,nVv,Rv(n)%nAavail,RV(n)%nAcount

endif!(iP>5)

I--the_recursion: o
if(n.Tt.Ein%vtot) H8a = Indexer(n,Srin,iP) | <<<<g———— = FRdRE

l--at--full-recursive-depth calculations:
if(n==Ein%Vvtot)then
H8 = 1_8 !this offsets the subsequent -1 subtraction @L325

rl6H8 = 1._16 !counts to ~ 5.0e30
nRaccum8 = 1_8 lcounts to ~ 9.2el8
rléaccum8 = 1._16 !counts to ~ 5.0e30
ifGip>5) &
write(Gip,"(C "full-in :",213,3x,122,12x,122 )") n,nVv,nRaccum8,H8

endif! (nv==4)

| --de-recursion:

H8 = H8 + (Rv(n)%nAcount-1) * nRaccum8
nRaccum8 = Rv(n)%nAavail * nRaccum8
r16H8 = r1l6H8 + (Rv(n)%nAcount-1) * rl6accum8
rleaccum8 = RvV(n)%nAavail * rl6accum8

if(iP>5) then
rleCheck = rl6accum8-nRaccum8

if(abs(rléecheck)<.5_16) then !nRaccum8 1in error by Tless than .5
write(ipP,"( 'de-recur :',3i3,i22," #1093, + A =" ,922)") &
: n,nVv,Rv(n)%nAavail,nRaccum8, (RV(n)%nAcount-1),H8

else
write(iP,"( 'de-recur :',3i3,f24.1," *',i3," + A> =",f24.1)") &

n,nVv,Rv(n)%nAavail, rl6accum8, (RVv(n)%nAcount-1),rl6H8
endif! (abs(rl6echeck)<.5_16)

endif! (iP>5)

if(n==1) then
if@ipP>5)write(ipr, " (8x,2(" \sx\gn\gd\tr\bT\mI\th\hn\'))")
if(iP>5)write(ipP, " (9x,2(" A25A22A18A15A12A9 A6 A3 AD0')D™)
if(abs(rléecheck)>.5_16) then
if(iP>6) then
call jdate22(paTime22L)
write(ipP, &
"(/"xwERk Integer(8) overflowed: @L361 *****' 17x,a23,/)") DaTime22L
call saveOutFile
endif!(iP>6)
pause '*¥*** Tnteger(8) overflowed. @L364. Press enter to continue.'
Istop
endif!(abs(rl6check)<.5_16)
|--Report the address on recursion exit
Srin%H8 = H8

out = H8
endif! (n==1)
return
End Function Indexer o
___________________________________________________________________________ 7




