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These modifications of the TOUGH2 source code will speed up the iterative solvers of
the T2SOLYV solver package (DSLUBC, DSLUCS, DLUSTB, and DSLUGM) by making
the transformation from coordinate format (COOQ) to compressed sparse column format
(CSC) more efficient. Only two routines have to be modified: DS2Y and QS2I1D. In the

listings below, the required modifications are marked in bold face.

Routine DS2Y

SUBROUTINE DS2Y(N, NELT, 1A, JA, A, ISYM,IUNIT )

C
Fmm - BEGIN COMMENT GRS
* MULTI uses the coordinate format (COO) when writing CO/IRN/ICN.

CO/IRN/ICN correspond to A/1A/JA of the DS2Y routine. DS2Y transforms
A/1A/JA to the compressed sparse column format (CSC) by means of a sort-
ing algorithm. Since MULTI compiles the elements of CO/IRN/ICN in always
the same order it is sufficient to sort only once and to save the sorting
order. Successive calls of DS2Y do not require sorting anymore.

Ko END COMMENT GRS
C
c IMPLICIT REAL*8(A-H,0-2)

INTEGER N, NELT, IA(NELT), JA(NELT), ISYM
REAL A(NELT)
C-—m—- BEGIN INSERTATION GRS
LOGICAL,SAVE :: CALLED = .FALSE.
REAL*8, SAVE , ALLOCATABLE ,DIMENSION(:) :: TMP
INTEGER, SAVE , ALLOCATABLE ,DIMENSION(=) :: IASAVE, JASAVE, SORT
INTEGER 1, ST
C-—m- END INSERTATION

C=>=>=>=>=>=>=>=>=>=>=>=>=>=>=>=>=>=>  Main body of DS2Y

IF( JA(N+1).EQ.NELT+1 ) RETURN

Cmm—- BEGIN INSERTATION GRS
IF (-NOT.CALLED) THEN

CALLED=.TRUE.
ALLOCATE (TMP(NELT)) INELT = NZ
ALLOCATE (IASAVE(NELT))
ALLOCATE (SORT(NELT))

ALLOCATE (JASAVE(N+2))

I SORT will store the sorting order

DO 1=1,NELT




SORT(1)=i

ENDDO
C————- END INSERTATION
C————- BEGIN MODIFICATION GRS
C old code:
C CALL QS211D( JA, 1A, A, NELT, 1,IUNIT )

C new code:
I modified routine QS211D will also sort SORT

CALL QSs211D( JA, 1A, A, NELT, 1,IUNIT,SORT )
1 A/IA/JA/SORT are now sorted

C-—m—- END MODIFICATION GRS
JAQD) =1
DO 20 ICOL = 1, N-1

DO 10 J = JA(ICOL)+1, NELT
IF( JA(J).NE.ICOL ) THEN
JACICOL+1) = J

GOTO 20
ENDIF
10 CONT INUE
20  CONTINUE
JA(N+1) = NELT+1
¢
JA(N+2) = 0
¢
DO 70 ICOL = 1, N
IBGN = JA(ICOL)
IEND = JA(ICOL+1)-1
DO 30 I = IBGN, IEND
IFC 1A(1).EQ.ICOL ) THEN
ITEMP = 1A(I)
IAC1) = 1ACIBGN)
IACIBGN) = ITEMP
TEMP = A(I)
A(1) = ACIBGN)
ACIBGN) = TEMP
C-—m—- BEGIN INSERTATION GRS
ST = SORT(I)
SORT(1) = SORT(IBGN)
SORT(IBGN) = ST
C-—m—- END INSERTATION
GOTO 40
ENDIF
30 CONT INUE
40 IBGN = IBGN + 1
IFC IBGN.LT.IEND ) THEN
DO 60 I = IBGN, IEND
DO 50 J = I+1, IEND
IFC 1IAC(1).GT.1A(J) ) THEN
ITEMP = 1ACI)
1IA(1) = 1AQ0)
1IA(J) = ITEMP
TEMP = A(I)
A(D = AQD)
A(J) = TEMP
C-—m- BEGIN INSERTATION GRS
ST = SORT(I)
SORT(I1) = SORT(J)
SORT(J) = ST
C-—m- END INSERTATION
ENDIF
50 CONT INUE
60 CONT INUE
ENDIF

70  CONTINUE




[CR— BEGIN INSERTATION GRS
DO 1=1,NELT
IASAVE(1)=IA(I)
ENDDO
DO 1=1,N+2
JASAVE(1)=JA(1)
ENDDO

End of the section that is executed when DS2Y

Section for further calls of DS2Y

I copy IA and save A

DO 1=1,NELT
IACi)=1ASAVE(i)
TMP(i)=A(1)

ENDDO

I copy JA

DO i=1,N+2
JA(1)=JASAVE(1)

ENDDO

I change order of A
DO 1=1,NELT

A(1)=TMP(SORT (1))
ENDDO

ENDIF

C———- END INSERTATION
RETURN
END

Routine QS211D

C-———-- BEGIN MODIFICATION GRS
C old code:
Cc SUBROUTINE QS211D( 1A, JA, A, N, KFLAG, IUNIT )

C new code:
SUBROUTINE QS211D( 1A, JA, A, N, KFLAG,
I Routine has been modified to sort SORT, too

(R END MODIFICATION
c
c
c
c IMPLICIT REAL*8(A-H,0-2)
DIMENSION I1L(21),1U(21)
INTEGER  TA(N),JACN), 1T, 11T,JT,3JT
Commmv BEGIN INSERTATION GRS

INTEGER ST, SORT(N)
REAL A(N), TA, TTA
----- END INSERTATION
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is called for the

IUNIT, SORT)

Main body of QS211D




NN = N
IF (NN.LT.1) THEN
WRITECIUNIT,6100)
6100 FORMAT(/,"QS211D- the number of values to",
& " be sorted was NOT POSITIVE.")
RETURN
ENDIF
IFC N.EQ.1 ) RETURN
KK = TABS(KFLAG)
IF ( KK.NE.1 ) THEN
WRITECIUNIT,6101)
6101 FORMAT(/,"QS211D- the sort control parameter, k, °,
& "was not 1 OR -1_%)
RETURN
ENDIF

IF( KFLAG.LT.1 ) THEN
DO 20 1=1,NN
1IACD) = -1A(D)
20 CONTINUE
ENDIF

.75D-1
-LE.5.898437D-1 ) THEN
R = R + 3.90625D-2
ELSE
R = R-2.1875D-1
ENDIF
225 K =1
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I + IDINT( DBLE(J-1)*R )
1AC13)
JA(LD)
A1)
(R BEGIN INSERTATION GRS
ST = SORT(1J)
(R END INSERTATION

=
I

IFC 1A(1).GT.IT ) THEN
1A(13) = 1A(D
T

1AC1)
1T 1AC1)
JA(1I) = JA(D)
JA() = JT
JT JA(1D)
ALY = A(D)
A(D TA
TA AC13)
C-—m—- BEGIN INSERTATION GRS
SORT(1J) = SORT(I)
SORT(1) ST
ST SORT(1J)
C-—m—- END INSERTATION
ENDIF
L=J

IFC 1IAQJ).LT-IT ) THEN
1A(13) = 1AQD)
1A(J) T
1T 1AC(1)
JA(1I) = JAQY)




JAQ) = JT

JT = JA(1I)

ALY = AQ)

AQ@) = TA

TA = A1)
C-—m—- BEGIN INSERTATION GRS

SORT(1J) = SORT(J)
SORT(J) = ST
ST = SORT(1J)

C-—m—- END INSERTATION
c
¢
IF ( 1IA(1).GT.IT ) THEN
1IA(13) = 1IA(D)
IA(I) = IT
T = 1A(13)
JAQ(1I) = JACD)
JA(D) = JT
JT = JA(1Y)
A1) = A(D)
A(I) = TA
TA = A1)
C-—m—- BEGIN INSERTATION GRS
SORT(1J) = SORT(I)
SORT(I) = ST
ST = SORT(1J)
C-—m—- END INSERTATION
ENDIF
ENDIF
c
¢
240 L=L-1
IFC 1A(L).GT.IT ) GO TO 240
c
¢
245 K=K+1
IFC 1ACK).LT.IT ) GO TO 245
c
¢
IF( K.LE.L ) THEN
HT = 1A(L)
1ACL) = 1ACK)
IACK) = 1IT
JIT = JAQL)
JAL) = JAK)
JACK) = JJT
TTA = A(L)
AL) = AK)
AK) = TTA
C-—m—- BEGIN INSERTATION GRS
ST = SORT(L)
SORT(L) = SORT(K)
SORT(K) = ST
C-—m—- END INSERTATION
GOTO 240
ENDIF
c
¢
IF( L-1.GT.J-K ) THEN
QM) = 1
M) = L
1=K
M = M+l
ELSE
ILQM) = K
I = J
J=1L




M = M+1

ENDIF
GO TO 260

255 M = M-1
IF( M.EQ.0 ) GO TO 300
1= IL(M)
J = 1w

260 IF( J-1.GE.1 ) GO TO 225
IF( 1.EQ.J ) GO TO 255
IF( 1.EQ.1 ) GO TO 210
1 =1-1

265 1 = 1+1
IF( 1.EQ.J ) GO TO 255
IT = 1A(1+1)
JT = JA(1+1)
TA = A(1+1)

----- BEGIN INSERTATION GRS
ST = SORT(I+1)
----- END INSERTATION
IFC IAC(1).LE.IT ) GO TO 265

K=1
270 1ACK+1) = 1ACK)
JACK+1) = JACK)
A+ = A

----- BEGIN INSERTATION GRS
SORT(K+1) = SORT(K)
----- END INSERTATION

K = K-1
IFC IT.LT.1ACK) ) GO TO 270
IACK+1) = IT
JA(K+1) = JT
A(K+1) = TA

----- BEGIN INSERTATION GRS
SORT(K+1) = ST

----- END INSERTATION
GO TO 265

300 IF( KFLAG.LT.1 ) THEN
DO 310 I=1,NN
1IACD) = -1A(D)
310 CONTINUE
ENDIF
RETURN
END




