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NRL CONNECTION MACHINE FORTRAN LIBRARY

1. INTRODUCTION

The Naval Research Lab (NRL) Fortran library on the Connection Machine (CM) [1] consists
of numerous mathematical routines coded in CM Fortran [2], release 0.7, along with lower level
routines written in Paris [3] which m. dipulate data, plot data, and perform operations unavailable
in the context of the CM Fortran language. The contributing authors to this library package were
Eric Hoffman, Michael Mascagni, Charles Del Vecchio, Robert Whaley, and Michael Young. CM
Fortran consists of a mixture of serial and parallel array operations. Serial operations are executed
by the front-end computer using its own memory and CPU. The parallel operations are executed
on the CM-2 where each processor concurrently executes its own data point. Multidimepsional
arrays are allocated or, the CM-2, one element per processor. Major array features that have been
adapted from draft S8 of the ANSI Fortran 8x standard (x3.9-198x) [4] include array assignment,
array constructors, and array sections. The where statement and block where construct are also
featured. These allow the user to operate conditionally on array elements depending on their
values.

The library routines fall into one of three categories: Paris Support Routines, Graphics Rou-
tines, or Linear Algebra Routines. The Paris Support Routines allow the user to perform operations
on data that axe currently not expressable in the context of the CM Fortran language. The Graph-
ics Routines aid the user in displaying images on the framebuffer, a high speed graphics device.
Lastly, the Linear Algebra Routines consist of frequently used mathematical operations. The pur-
pose of each library routine is presented along with the parameters required, and an example call
to the particular routine.

Users are able to remain entirely within the CM Fortran programming environment while
making calls to these library routines. Interfaces to the Framebuffer, a high resolution graphics
device [5], and the DataVault [6], a high speed I/O channel, are available. A user may access these
routines from a CM Fortran program, by linking with the library, as shown in Figure 1.

cmf my-program.fcm -lnrlcmf

Fig. 1 - Linking with the Library

Some routines will be supplanted by the introduction of the CM Scientific Subroutine Library
(CMSSL) [7]. The CMSSL software package is supplied directly by the manufacturer of the CM,
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Thinking Machines Corioration(TMC).

2. Paris Support Routines

The Paris support routines use the paris/fortran interface [2] for many operations that are not
expressable in CM Fortran. These operations include general communication between processors,
and scanning functions, which combine calculation and communication.

2.1 DataVault

This package of routines is used to read and write information trom the CM to the DataVault
mass storage system. The DataVault provides a file system and permanent disk storage for the
CM data. The routines provided are listed in Figure 2 with appropriate syntax. These routines
work with arrays of type integer, logical, real and double precision. Arrays written to a file must
conform, i.e. have the same shape [2].

dv.open(fd,path)
dv.close(fd)
dv.read(fd,buff)
dv.write(fd,buff)
dv.rewind(fd)
dviseek(fd,offset)

fd,offset : integer
path : character string
buff: integer, logical, or real array

Fig. 2 - Data Vault Routines Syntax

Figure 3 demonstrates an example call to dvopen, which creates a file with an associated
integer unit number "fd", and dv-close, which closes a file. Shown in Figure 4 are examples of
reading and writing arrays to a DataVault file using dvread and dvwrite.

idv.open(fd,path) dv-close(fd)

integer fd integer fd

fd = 99 call dv.close(fd)
call dv-open(unit,'fileaname')

Fig. 3 - Data Vault Open/Close Example

Figure 5 illustrates how to manipulate the file pointer using subroutines dvrewind and
dvlseek. Subroutine dv-lseek must be used with caution, since it moves the file pointer "off-
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dv.read(fd,buff) dv.write(fd,buff)

integer fd integer fd
integer buffl(128, 128) real buff2(32, 32, 32)

fd = 99 fd = 99
call dv.read(fd, buffl) call dvwrite(fd, buff2)

Fig. 4 - Data Vault Read/Write Example

set" number of bits from its current position. This process allows the user to "Iseek" to values of
type logical within a file, since such values are stored as bits in CM Fortran.

dv-rewind(fd) dv/seek(fd,offset)

integer fd integer fd,offset

call dv-rewind(fd) offset = 10 * 32
call dv-lseek(fd,offset)

Fig. 5 - Data Vault RewindlLseek Example

Table 1 lists the read/write rates for variable length blocks measured on an 8K CM-2 with a
10 Gigabyte DataVault at NRL [8].

Block Size Read Rate Write Rate
256K 1.3 0.6
512K 2.5 1.3
1024K 5.0 2.5
2048K 10.1 5.0
4096K 16.9 8.4
8192K 20.0 10.2

Table 1 -
8K CM-2

Performance in Mbytes/second

As shown in Table 1, it takes about the same time (200 ms) to read a 256K block as it takes
to read a 2048K block. The same observation holds for writing the information to the DataVault.
The largest possible block sizes will yield the most efficient use of the DataVault.
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2.2 Gather/Scatter Routines

The Gather/Scatter routines are used to perform general communication between processors. They
are particularly useful in data transfer between arrays of varying dimension. Figures 6 and 7
illustrate the appropriate syntax for the Gather and Scatter routines, respectively.

The gather package of routines provide a general gathering operation that is currently not
expressable with the array constructs of CM Fortran. This gathering operation is needed when data
must be exchanged between processors, requiring general interprocessor communication. Figure
8 compares the Fortran 77 code to the associated library call demonstiating the purpose of this
routine.

The destination array may be n-dimensional and routines are provided for the source being 1,
2, 3, or 4 dimensional. The destination array(s) and index arrays must have the same subscript list.
Routines are provided for gzthering 1, 2, 3, or 4 arrays (which have the same index array(s)) at
once to minimize the communication time involved. Figure 9 contains an example of the gatherl-2d
routine for a 1 dimensional destination gathering from a 2 dimensional source.

The scatter package of routines provide a general scattering operation that, similiar to the gather
operation, is currently not expressable with the array constructs of CM Fortran. This scattering
operation is needed when data must be sent to other processors, requiring general interprocessor
communication. When multiple values are sent to the same processor, an add, max, or min
combining operation is performed. Figure 10 compares the Fortran 77 code to the associated
library call to illustrate the function of this routine.

The source array may be n-dimensional and routines are provided for the destination being 1,
2, or 3 dimensional. As with the gather routines, the source array and index array(s) must have
the same subscript list. Figure 11 demonstrates the usage of the scatter-add-l routine for a 2
dimensional source scattering to a 1 dimensional destination.
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gat hel -1 d (dest ,indexA ,source-1 d)
gat her2-1d(destl ,dest2,index-1,sourcel -1d,source2 -1d)
gat her3A1 d(dest 1 ,dest 2,dest 3,index-l,sourcel -1 d,source2 - d,

source3A1d)
gat her4-1 d( dest 1 ,dest2 ,dest3 ,dest4,indexA ,sourcel -1d ,source2-1 d,

source3A1 d,source4-1d)

gat her -.2 d(dest ,indexAi ,ndex-2,source-.2 d)
gat her2-2 d(dest 1 ,dest 2,index-l,index-2,sourcel 2d,source2.-2 d)
gat her3.2 d( dest 1 ,dest2 ,dest3 ,index-l,index-.2 ,sourcel -.2d,

source2-2d,source3.2d)
gat her4..2d(destl ,dest2,dest3,dest4,indexA ,index-2,sourcel -2 d,

source2..2d,source3-2d,source4.2d)

gat herl -3d ( dest ,indexA ,index-2,index.3 ,source-.3d)
gat her2..3d(dest 1 ,dest 2,index-l,index..2,index-3 ,sourceI -3d,

source2.3d)
gat her3-.3d(dest 1 ,dest 2,dest 3,indexA ,index-2,index-.3,sourel -3d,

source2_3d source3-3d)
gat her4...3d(destl ,dest 2,dest 3,dest4,indexA ,index-2,index..3,

sourcel 3d ,source2 3d,source3-3d,source4-3d)

gatheri -4d(dest ,indexA ,index-.2 ,index..3,index-4,source-4d)
gat her2A4d( desti ,dest2 ,index-l,index-2,index-.3,indexA,sourcel Ad,

source2Ad)
gat her3A4d(dest 1,dest2 ,dest3,index-l,index-2,index-.3,index-4,

sourcel1Ad ,source2 Ad,sou rce.LAd)
gat her4Ad (dest 1 ,dest2 ,dest3,dest4,indexJ ,index-2,index-.3,indexA,

sourcel4d ,source2Ad,source3A4d,source4Ad)

dest,dest1,dest2,dest3,dest4 :integer or real array (n-dimensional)
source - d ,sourcel1- Ad,source2-1d,source3i1d ,source4-1 d :integer/real array (1 D)
source..2d,sourcel-2d ,source2.2d ,source3..2d ,source4-2d :integer/real array (2))
source-3d ,sourcel-.3d ,source23d ,source3..3d ,source4..3d :integer/real array (3D)
so-urceAd,soiircel-Ad ,source2.Ad ,source3Ad,source4A4d :integer/real array (4D)
index- ,index..2,i ndex.3,index-4 integer array

Fig. 6 - Gather Routines Syntax
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scatter-add-1 (dest -1d ,index-l,source)
scatter-.ad d-2 (dest -2d ,index-1,index-2,source)
scatter -.add-3 (dest ..3d ,index-l,index-.2 ,index.3 ,source)
scatter.-min-.1 (dest-ld,index-l,source)
scatter-mi n-.2 ( dest 2 d ,index-l,irndex-.2 ,source)
scatter-mi n-3 (dest 3d,index-li,index-2 ,index-3,source)
scatter-.max-1 (dest-1 d ,index-l,source)
scatter-mjax-2 ( dest -2 d,i ndex-1,index.2 ,source)
scatter-inax-3(dest -3 d,i ndexA ,index-.2 ,index-.3 ,source)

source integer/real array (n dimensional)
destild integer/real array (1 dimensional)
dest-2d integer/real array (2 dimensional)
dest-3d integer/real array (3 dimensional)
index-l,index-2,index-3 : integer array

Fig. 7 - Scatter Rowitnes Syntax

~Fortran 77 Gather Routine

real a(ml ,m2),c(nl,n2) call gather 1 2d(a,index-1,index-.2,c)
integer ij,ml,m2,nl,ri2
integer index.1(m1,m2),index-2(ml,m2)

do i~l,ml
do j= ,m2
a(ij) = c(index-1(ij),index-2(ij))
enddo
enddo

Fig. 8 - Gather Comparison
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This example gets the diagonal entries of the 2 dimensional matrix b and deposits them]
in the one dimensional vector a

integer ml,nl,n2
parameter(m1 =4,n 1=4,n2=4)

real b(nl,n2),a(ml)
Integer indexJ(ml),index-2(ml)

index-I = [1:41
index-2 = (1:41
b(1,:) = [4.0, 6.0, 7.0. 9.0]
b(2,:) = [7.0, 3.0, 6.0, 5.0]
b(3.:) =[6.0, 5.0. 2.0, 9.0]
b(4,:) = [5.0, 7.0, 6.0, 1.01

call gather1 -2d (a,i ndex-1,index..2,b)

input (4.0 6.0 7.0 9.0
b 7.0 3.0 6.0 5.0

6.0 5.0 2.0 9.0)
507.0 6.0 1.0

output:

[4.01
.3.0

1.0

Fig. 9 - Gather Example for a ID Destination Gaihenng frcm a 2D Source
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Fortran 77 Scatter Routine

real a(ml ,m2),c(nl,n2) call scatter-add-2(a,index-l4ndex-2,c)
integer ij,ml,m2,nl,n2
inte ger indexJl(nl,n2),index.2(nl,n2)

do i=1,111
do j= 1,n2
a(index-l(ij),index-2(ij))=
a(indexJl(ij),index-2(ij)) + c(ij)
enddo
enddo_____

Fig. 10 - Scaotter Comparison
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In this example the row 1 values of c are sent and accumulated in a(l), values in rows
2 and 3 of r are accumulated in a(2), and values in row 4 of c are accumulated in a(3).
No values are sent to a(4).

integer ml,nl,n2
parameter(ml =4,nl =4,n2=4)

real c(nl,n2),a(xri )
integer indexil(ml)

a = 0.0
index.J.(1,:) = 1
indexl1(2,:) = 2
indexl1(3,:) =2
indexJ1(4,:) = 3
c(l,:) =[4.0, 2.0, 6.0, 3.0]
c(2,:) = [1.0, 5.0, 7.0, 4.0]
c(3,:) = [9.0, 8.0, 6.0, 4.0]
c(4,:) = [4.0, 3.0, 7.0, 2.0]

call scatter-add-l(a,index.1,c)

input (4.0 2.0 6.0 3.0
1.0 5.0 7.0 4.0

c 9.0 8.0 6.0 4.0
4.0 3.0 7.0 2.0J

output:

[15.0]
44.0

a 16.0

1.0.0]

Fig. I I - Scatter Exam pie for a 2D Source Scattering to a ID Destination
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2.3 Sprint Routines

The Sprint routines provide a simple interface to the indirect addressing hardware on the CM.
This package of routines should be used for an array whose first or second dimension is serial.
Each axis of an array may be set up to be parallel or serial on the CM with a layout compiler
directive [2]. Parallel or serial referring to the programming context of that particular axis. To use
this package the data in the array must be converted to a suitable format by calling the routine
begin-fast-array. Upon finishing, the data must be returned to the normal CMF format by calling
endlfast-array. Subroutine fast-array-access performs a retrieval operation and subroutine
fast -array-update performs an updating or sending operation. The two dimensional versions of
these routines are fast -array.access_2d and fast -array-update-2d. Figure 12 illustrates the
appropriate syntax for the sprint routines.

begin-fast-array(array)
fast _array-access(dest ,arrayindex)
fast -array-update(array,source,index)
fast -array-access_92d(dest,array-2,indexl,index2)
fast -array-up date__2 d (array2 ,source,indexl ,index2)
end-fast .array(array)

array : CM integer or real array (first dimension serial)
array_2 : CM integer or real array (first two dimensions serial)
dest,source : CM integer or real array
index,indexl,index2 : CM integer array

Fig. 12 - Sprint Syntax

Figure 13 compares the CM Fortran code to the associated library calls required. The first
forall corresponds to the fast-array-access routine and the second forall to the fast-arrayupdate
routine.

CM Fortran Sprint Routines

real, array(30,128,128) :: array call fast..array-access(dest, array, index)
real, array(128,128) :: dest,source call fastarray-update(array, source, index)
integer, array(128,128) :: index
integeri

forall (i=l:n) dest = array(index(i),:,:)
forall (i=l:n) array(index(i),:,:) = source

Fig. 13 - Sprint Comparison

The parallel dimensions of the "source", "index", and "array" arguments must be conformable.
Figure 14 provides an example setup and call of the two dimensional sprint routines.
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This example demonstrates an access and update of an array using the sprint calls.

integer dl,d2,d3,d4
parameter (dI=13,d2=15,d3=128,d4=128)

integer a(dl,d2,d3,d4)
integer, array(d3,d4) :: il,i2,b

cmf$ layout a(:serial,:serial,:news,:news)
cmf$ layout il(:news,:news),i2(:news,:news)
cmf$ layout b(:news,:news)

c generate random numbers for il and i2
call CMF-random(il,dl)
ii = ii + 1
call CMFrandom(i2,d2)
i2 = i2 + I

call beginfast-array(a)
call fast .array.access_2d(b,a,i 1,i2)
call fast -array-update.2d(a,b,il,i2)
call endfast-array(a)

Fig. 14 - Sprint Ezample for two dimensions
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2.4 Table Lookup

The routines in this package are used to create a fast, integer or real, lookup table, extract values
from the lookup table, and free up space when the lookup table is no longer needed. The routines
provided are listed in Figure 15 with their appropriate syntax.

makeintegerlookup(fe-intarray,lengt h)
make -real-ookup(fe.real-arraylengt h)
makeiookup-cm(cm-sourcearray,cm-index,lengt h,cm-mask)
lookup(cm-dest arraylookup-table,cm-index,cm-mask)
freeiookup(lookup.table)

feint.array : front end integer array
fe-real-array : front end real array
cm-source.array : CM real or integer array
cm.dest.array : CM real or integer array
cm.index: CM integer array
cm.mask: CM logical array
length, lookup-table : integer

Fig. 15 - Lookup Table Syntax

The lookup table can be initialized from a front end array, residing in front end memory, or from
a CM array, residing in CM memory. The function make-real-lookup, along with an associated
integer version make-integerilookup, create a lookup table with initial values taken from a front
end array argument. The integer function makeilookupcm creates a lookup table with initial
values taken from a CM array argument. A CM array's data values are stored in CM memory
whereas a front end array's data values are stored in front end memory.

Subroutine lookup extracts the value from the associated table entry. When the lookup table
is no longer needed, subroutine free-lookup should be called to free up memory. This table is
appropriate when the index for the lookup table is an array on the CM, and the lookup table is
the same for every processor.

Figure 16 demonstrates the proper usage of these routines. Function make-cm-lookup creates a
lookup table using initial values from the CM array "cm.source-array." The call to make-Jookupcm
copies each element of "cm-source.array" to a location in the lookup table as specified by the
"cm.index" corresponding to each source element. This occurs where the values of the logical mask
"cm.mask" are true. This masking operation simply identifies which values of "cm.source.array"
are to initialize the lookup table.

All selected elements must have a unique table index "cmjndex" to place their table value
"cnsource -array". Uninitialized elements of the lookup table will be set to 0. While the type
of "cm.source.array" must be either real or integer, the user need only use this single function.
Unlike the front end array initialization routines, make-integer-lookup and makereaLlookup, only
one routine is needed when initializing the lookup table from a CM array (either of type real or
integer); an integer is returned that identifies the table.

12



Values are extracted from the lookup table and assigned to the CM array "cm-dest-array" using
subroutine lookup. This routine uses the table index "cm.index" to extract the corresponding table

value from the lookup table "my-lookup-table." The extracted value is assigned to the CM array
"cm dest-array."

Finally, when the lookup has been accomplished, the memory used to store the lookup table
must be deallocated by using routine free-lookup.

13



In this example, values from the cm..source-.array initialize the lookup table and are
then extracted and assigned to the cm-.dest-array.

integer nproc
parameter(nproc=8)

integer my-lookup.table
integer, array(nproc) ::cm..index
real, array(nproc) :: cm..source..array, cm-dest-array
logical, array(nproc) :: cm-.zask

cm..source-.array = [2.0, 4.0, 8.0, 1.0, 7.0, 6.0, 3.0, 9.0]
cm-.mask =.false.
cm..mask(l:nproc:2) = .true.
cmindex = [nproc:l:-lI

my-lookup..table = makeiookup.cm(cm-source.arraycm-index,nproc,cm-.mask)
cm-.dest-array = 20.0
call lookup(cm-dest-arraymyiookup-.table,cm-index,cm-nask)
call free-lookup(mylookup-.table)

input :

cm..source-.array =(2.0 4.0 8.0 1.0 7.0 6.0 3.0 9.0)

cm-inde ( 8 7 6 5 4t 3 21)

cmmas=( FT FT F TF)

output:

cm..desi-array =9.0 20.0 6.0 20.0 1.0 20.0 4.0 20.0

Fig. 16 - Table Lookup Example

14



2.5 Order

The order routine determines the ascending ordering of real or integer values in an array and
generates an integer array of index values. The axis parameter is the array axis along which the
ordering is required. Figure 17 contains the proper syntax for calling order. The source array of
values, "cm.source.array", may be an integer or real array. The "cm-destarray" is an integer array
containing the indices of the source array in ascending order. The "cm-rnask" is an integer array
whose values specify whether the corresponding value of "cm -source -array" should be included for
ordering. The elements of "cm.mask" should be set to 1 for inclusion or 0 for exclusion.

On return from order, the first element of "cm.dest -array" will contain the integer index of the
source array's smallest value. Figure 18 contains a one dimensional example.

order(cm.destarray,cm.source.array,axis,cmmask)

cm-dest-array : integer array
cm-source-array : real or integer array
cm-mask : integer array
axis : integer

Fig. 17 - Order Syntax

15



In this example, values from the cm.source.array are ordered in ascending order and the
index values are assinged to cm-dest-array. The values of cm.source.array are selected
for ordering by setting the corresponding elements of cmamask to 1.

integer nproc
parameter(nproc=8)

integer axis
real, array(nproc) :: cm-source-array
integer, array(nproc) :: cm-dest-arraycm-mask

cm-source.array = [4.0, 3.0, 6.0, 1.0, 2.0, 7.0, 9.0, 5.0]
cm-dest-array = 0
axis = 1

cm.mask = 1
call order(cm-dest-array,cnmsourcearray,axis,cm-mask)

input :

cm.urcearay =(4.0 3.0 6.0 1.0 2.0 7.0 9.0 5.0)

output:

cm.destnrray [4 5 2 1 8 3 6 7]

Fig. 18 - Order Ezample - ID
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2.6 Scan Functions

The functions contained in this package are used for parallel operations called "scans," which
combine communication and calculation. These operations are very powerful in that they allow
combining operations or calculations to be performed for each processor. A single dimension of a
multidimensional array may be scanned. The combining operation may be numerically oriented
(ADD, PRODUCT, MIN, or MAX) or logically oriented (OR, AND , or XOR). There is also a
special scan, "copy scan," in which a value is simply copied to other processors, and a combining
operation is not performed. A pleasant feature of the "scans" is that intermediate results are com-
puted and stored. For example, if a total sum of all values of an array is needed, the intermediate
values or partial sums would be computed, using a "sum scan." Figure 19 demonstrates what is
meant by "partial sums."

In this example, values from vector a are added together and the partial sums are shown
in vector b, the total sum of a is 38.

a = ( 2.0 5.0 3.0 5.0 7.0 8.0 2.0 6.0 )

b 2.0 7.0 10.0 15.0 22.0 30.0 32.0 38.0

Fig. 19 - Partial Sums Example

Figure 20 contains a list of all scan functions and their associated syntax. The naming conven-
tion is such that the first part of the function name corresponds to the combining operation to be
performed. It is also possible to start the scan anew at various points by assigning an element of
the "sbit" array argument, representing the start bit, to true. When a "true" element of the array
"sbit" is encountered, the scan is started over. Some of these operations are implemented in CM
Fortran through reduction intrinsics. For example, the CM Fortran compiler generates a sum scan
for the "sum" reduction intrinsic. However, the partial sums are not provided, only the total sum
is available.

The product-scan is restricted to real values and the logical scans (and-scan, or-scan,
xor-scan) accept only logical or integer arguments. Sum-scan, max-scan, and min-scan are
restricted to integer or real values. Copy-scan is the only unrestricted scan because it does not
perform a combining operation, simply a copy. The "dir" argument indicates the direction the scan
is to be performed along. A value of "true" indicates an upward or forward direction whereas "false"
indicates a downward or backward direction. The "dim" argument specifies which dimension the
scan is to be performed along. In addition, a "mask" may be used to specify array elements which
are not to be considered in the scan.

Figure 21 illustrates how the scanning process works for the sum-scan. Figure 22 illustrates an
upward direction product-scan.
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product scan (real-res ult ,real-source,d ir,d im,s bit,mas k)
sum-.scan(result ,source,dir,dim,sbit ,mask)
max..scan(result ,source,dir,dim,sbit ,mask)
min-.scan(result,source,dir,dim,sbit,mask)
or-scan(logint-result ,logint-source,dir,dim,sbit ,mask)
xor-.scan( logint-result ,logint-source,dir,dim,sbit ,mask)
and-.scan( logint-result ,logint..source,dir,dim,sbit ,mask)
copy-.scan(any-.result ,any..source,dir,dim,sbit ,mask)

real-result,real-source : real array
logint-Tesult,logint..source : logical or integer array
any..result,any..source : integer, logical, or real array
result,source : integer or real array
dir : logical
dim : integer

sbit,rnask : logical array

Fig. 20 - Scan Syntax
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In this example, values from the source array are summedin the corresponding elements
of the result array for a "dir" argument of upward and downward. Values of the result
are set only for the true values of the mask. A new scan is started when both the sbit
and mask are "true."

input :

source=(1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1)

mask = ( T T T T F F F F T T F F T T T F)

sbit= (F F T F F F T F F F F F F T F F)

upward direction output :

result= [ 1 2 1 2 ---- 3 4 5 1 2 -

downward direction output :

result [3 2 1 5 - 4 3 - -2 1 1 -]

Fig. 21 - General Sum Scan
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In this example, values from the source array are multiplied in the corresponding ele-
ments of the result array for a "dir" argument of true implying upward direction.

integer nproc
parameter (nproc =8)

real, array(nproc) result,source
logical, array(nproc) ::sbit,cmanask

sbit = .false.
cm-mask = .true.
cm..mask(4:6) = .false.
source = [.30, .40, 5.0, .50, 3.0, 4.0, .10, 2.01
call produ ct..scan (result,sou rce,.true., 1,sbi t,cm...rask)

input

source = 30 .40 5.0 .50 3.0 4.0 .10 2.0)

cmmask= T TFF F TT)

sbitF F FFF F FF)

upward direction output:

re~dult= [30 .12 .6 ---. 06 .12]

Fig. 22 - Product Scan Example
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3. Graphics Routines

The graphics package of routines allows images to be displayed on the framebuffer through
simple calls. This package allows a user to display images without dealing with the intricacies of
the low level framebuffer calls themselves.

3.1 Framebuffer

The framebuffer routines are used to display pixels on the framebuffer. The process of displaying
an image consists of initial;7ing the framebuffer, setting an appropriate color map, displaying the
pixels, and relinquishing the framebuffer.

The syntax of the routines in this package are listed in Figure 23.

init_fb(xsize,ysize)
releaselframe-buffer()
set _color( color-id ,red ,green ,blue)
plot -from -grid (color)
plot _xy(x,y,color,mask)
plot _.xyover(x,y,color,mask)

x.sizey.size,colorid,redgreen,blue : integer
color : integer array
x,y : integer or real array
mask : logical array

Fig. 23 - Frarnebuffer Routine8 Syntax

Subroutines iiait-fb and release-frame-buffer initialize and release the framebuffer, respec-
tively. Subroutine set-color allows the color map to be modified; the default color map is gray
scale from 0 (black), to 255 (white). Red, green, and blue can each range from 0 to 255 giving a
total of 16 million possible shades. Color 0 is the background color, and is usually left black (i.e.
red=0, green=0, blue=O). Figure 24 demonstrates how to set a random color map for an image.

set-color(colorid, red, green, blue)

integeri

do i= 1,32
call set-color(i, mod(irand(0),256),mod(irand(O),256),mod(irand(O),256))
enddo

Fig. 24 - Fromebuffer set.coior

Subroutine plot-from.grid updates a single pixel to a specified color for all selected processors,
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which must be arranged in a 2 dimensional grid. Figure 25 illustrates a sample call.

plot-from-grid(color)

integer heat(512, 512)

heat = 128
call plot-from-grid(heat)

Fig. 25 - Framebuffer plot.fromgrid

Subroutine plotx.y sets each pixel to a specified color, clears the screen, and displays the
color image. The plotx...yover routine is a variation of the plot..z-y routine in that it does not
refresh the screen before displaying the image. Through the use of a logical mask, subsections of
the actual image may be selected for display. Fig. 26 contains an example call to plotz.y, with
the resulting graphical output illustrated in Fig. 27.

In this example, the color map is filled with random values and a mask is used to select
a 256 by 256 grid in the upper left hand corner of the frambuffer.

integer npoints,xmax,ymax
parameter(npoints=65536,xmax=256,ymax=256)

integer i,irand
integer, array(npoints):: x-position,y-position,color
logical, array(npoints):: mask

call initfb(xmax,ymax)
do i=1,32
call set-color(i, mod(irand(0),256), mod(irand(O),256), mod(irand(O),256))
enddo

** call cm random number generator
call cmf-random(xposition,xmax)
call cmf-random(y.position,ymax)
call cmf-random(color,32)

mask = x-position .le. 256 .and. y.position .le. 256

call plot -x y.over(x_.position,y.position,color,mask)
call release -frame-buffer()

Fig. 26 - Framebuffer Code Example
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Fig. 27 --- Framebuffer Pictorial Example
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3.2 Plot

The plot package of routines provides an interface to the framebuffer similiar to unix plot functions.
Coordinate values for all commands are reals and color values are integers. Mask values can be
integer or logical, and contain a 1 in all array elements that participate in a draw operation.
Figure 28 contains a list of all routines in this package along with the appropriate syntax. Plural
subroutines take conformable array arguments.

openpl()
closepl()
erasepl()
set color-value(color-id,red,green,blue)
set Aext..size(size)
space(scalarxl,scalar.yl,scalar.x2,scalary2)
line(scalar.xl,scalar-yl,scalarx2,scalary2,color)
li nes(array -xl ,array-yl ,array:x2,arrayy2,color,mask)
circle(scalar-x,scalary,r,color)
circles(array__x,arrayy,r,color,mask)
point (scalar-x,scalary,color)
point s(arrayx,arrayy,color,mask)
label(st ring,lengt h,scalarx,scalar.y,color)

red,green,blue,size,length,colorid : integer
scalar x,scalar -xl,scalarx2 real
scalar-y,scalar-y1,scalar-y2 real
color integer array
mask logical array
string character string
arrayx,arrayxl,array.x2: real array
arrayy,array.yl,arrayy2 real array

Fig. 28 - Plot Routines Syntax

Subroutines openpl, closepl, and erasepl, have an empty parameter list and simply attach,
detach, and erase the framebuffer screen.

After attaching the framebuffer, the color map, text size, and window region must be set. The
color values are set by using subroutine set.color.value, which sets an integer color value based
on a red, green, and blue (rgb) triplet. Figure 29 sets the color number 14 to the rgb values 100,
200, 300.

Subroutine set-text-size allows the user to set the size of text used in labeling parts of the
window. The six sizes currently available are 8, 10, 12, 14, 18, and 24 point corresponding to the
input integer parameter values 0 through 5.

Subroutine space is used to define the window region for the framebuffer. The default setting
is (0.0,0.0) in the upper left hand corner of the screen to (1023.0,1023.0) in the lower right. (xl,yl)
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set -colorvalue(color,r,g,b)

set color-value( 14,100,200,300)

Fig. 29 - Set-colorvalue Example

defines the new upper left and (x2,y2) the new lower right. Figure 30 changes the window region
to 2048 by 2048.

call space( 0.0,0.0,2048.0,2048.0)

Fig. 30 - Space Example

Lines, circles, and prints can be drawn on the framebuffer by using the subroutines line(s),
circle(s), and point(s), respectively. Strings of text may be drawn by use of subroutine label.
Figure 31 prints the word "hello" one line down and flush left of the screen with text size of 14
point.

label(string,length,x,y,color)

call set-color-value(1,255,125,125)
call set-text-size(3)
call label('hello',5,0,14,1)

Fig. 31 - Label Example

Figure 32 contains example code for drawing many concentric circles with the corresponding
graphical output shown in Fig. 33.
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In this example, many concentric circles are displayed

real x(512),y(512)
integer color(512)
logical mask(512)

color =255
mask =.true.
x =[1:512]

y 512.0
call openpl()
call circles (x,y,x, color, mask)
call closepl()

Fig. 32 - Plot Code Example

Fig. 33 Plot Pictorial Example
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3.3 Surface

The surface package of routines provides fast surface visualization for display on the framebuffer.
The framebuffer must be initialized using subroutine init-fb as explained in Section 3.1 and Figure
23. Figure 34 demonstrates the proper syntax for calling the surface, surface-over, and shade
routines.

surface (z,color,theta,phi)
surface-over (z,color,theta,phi)
shade (dest,z,theta,phi)

z : integer or real array (2 dimensional)
color,dest integer array
theta,phi real

Fig. 34 - Surface Routines Syntax

Subroutine surface displays a 3 dimensional surface using a 2 dimensional source and associated
shading values. Routine surface-over is identical to the surface routine except that it plots the
surface on top of the previous contents of the graphics buffer. The "z" value is a real two dimensional
square array of elevations. "Color" is an array conformable to "z" which contains an integer color
value from 0 to 255. As shown in Section 3.1 and 3.2, the appearance of these color values on
the screen can be modified using the set-color or set-color-value routines. The "theta" and "phi"
values are single real rotation values for the z-axis and x-axis respectively.

The shade routine is used to provide a shading value (without shadows) for a two dimensionsal
array of elevations with a light source at the far right of the screen. It returns an integer color
value from 0 to 255 in the destination array. As in subroutine surface, "theta" and "phi" are the
rotations about the z and x axes.

Figure 35 illustrates an example for calling the surface library package of routines with the
graphical output shown in Fig. 36.
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integer len 1 ,en2
pararneter(lenl =128,len2= 128)

real, array (lenl1len 2) ::x,y,z
integer, array(lenl,len2) ::color
integeri
real theta

x =spread([1:lenl],2,len2)
y =spread ([1:len2J, 1,enl1

z =cos(x*8.O*3.1415926365/128)+cos(y*8.0*3.1415926365/128)
z =z *30.0
theta = 0.0
call init-fb(256,256) ! initialize the framnebuffer

do 1=0,100
theta = theta + 0.1
call shade (color,z,tlieta,-0.7777) ! set up the shading values
call surface (z,color,theta,-0.7777) ! plot the surface
enddo

Fig. 35 -Surface Code Example

Fig. 36 -Surface Pictorial Example
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4. Linear Algebra Routines

The linear algebra package of routines provides a user with specific examples of programming
matrix operations in CM Fortran. The linear system routines will be supplanted by the CMSSL
routines [7J upon release from TMC.

4.1 Polynomial Evaluation

The fast-poly package of routines are used to evaluate polynomials using Homer's rule. Each
processor evaluates a polynomial based on a data point in that processor. The three subroutines
in this package are used to set up the coefficients, evaluate the polynomial, and free up space when
a coefficent is no longer needed. Figure 37 illustrates the proper syntax for these three routines,
makeihornercoef, eval-horner, and free.hornercoef.

integer function make-horner-coeff(fe-coef-arraylength)
eval-horner(cm-result,coef,cm-source)
free.hornercoef(coef)

cm.result,cm.source : real CM array
fe-coef.array : integer front end array
length,coef : integer

Fig. 37 - Fast Poly Routines Syntax

Figure 38 shows how to evaluate the polynomial 2.1X3 + 0.5X2 + 4x + 1.1 in each CM processor.
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In this example, values from the cm.source are evaluated using the fe-coef-array with
results stored in cm.dest.array.

integer length,nproc
parameter(length =4,nproc=8)

real, array(nproc) :: cm-source,cm-result
integer, array(length) :: fe-coef-array
integer coef

fe-coef-array(1) = 2.1
fe-coef-array(2) = 0.5
fe-coef-array(3) = 4.0
fe.coef-array(4) = 1.1

cm-source = [1.0, 2.0, 0.0, 3.0, 0.0, 2.0, 1.0, 1.0]

coef = make-hornercoef(fe-coef-array) ! form coefficients
call evaLhorner(cm-result,coef,cm-source) ! evaluate at each point
call free.horner(coef) ! free up space

input:

cmsource (1.0 2.0 0.0 3.0 0.0 2.0 1.0 1.0)

output:

cmdest= [7.7 27.9 1.1 74.3 1.1 27.9 7.7 7.7 J

Fig. 38 - Fast Polynomial Example

30



4.2 Fast Fourier Transform

The purpose of the fft routine is to provide a CM Fortran interface for the Paris complex fast fourier
transform routine. A complex array is constructed from the real and imaginary ("re-source" and
"irsource") parts and passed into the Paris routine, whereupon the real and imaginary parts are
extracted ("re-dest" and "im-dest") on return. The arrays may be laid out in send or news order in
CM memory [3]. The send ordering is faster than the associated news ordering when an interface
block is used [2]. Figure 39 demonstrates the proper syntax for calling the fit routine.

fft (re.dest,im-dest,re.source,im.source,operat ion)

re.dest,im-dest,re-source,im-source : real array
operation : integer array

Fig. 39 - FFT Routine Syntax

Figure 40 gives an example of calling the fft routine. The front end integer array "operation"
indicates the transform (none = 0, forward = 1, or inverse = 2) to be performed along each axis.
The size of the operation array is equal to the rank of the source/dest arrays. Arrays are laid out
in send order through the use of the layout compiler directive.
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integer nl,n2
parameter(nl =64,n2=64)

real, array(nl ,n2) re...-dest,im-.dest ,re-source~im.source
integer, array(2) ::operation

cmf$ layout re-.dest(:send,:send),im..dest(:send,:send)
cmf$ layout re..source( :send,:send),im..source( :send,:send)
cmfS layout operation (:serial)

interface

subroutine fft(re-.dest,im-dest,re-.source,im..source,operation)
integer nl,n2 parameter(n1=64,n2=64)
real, array(nl ,n2) ::e.Aest,im...dest,re..source im -source
integer, array(2) :: operation

cmf$ layout re-.dest(:send,:send),im..dest(:send,:send)
cmf$ layout re-.source( :send ,:send ),im..source( :send,:send)
cmf$ layout operation (:serial)

end interface

** intialize input matrices

call cmf-random(resource,O,O)
call cmf-random(im-.source,O.O)

*perform forward transform along dimension 1
*and no transform along dimension 2

operation(l) = 1
operation(2) = 0
call fft're-dest,im-.dest,resource,im-source,operation)

Fig. 40 - Fast Fourier Transform Example
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4.3 Matrix Multiply

The purpose of the matmull routine is to provide a CM Fortran interface for the Paris matrix
multiply routine which allows the user access to a more efficient routine than the CM Fortran
intrinsic function "matmul." However, the number of rows and columns must be a power of two
and the number of elements of each matrix must be greater than or equal to the number of physical
processors. If the above conditions are not satisfied, the CM Fortran intrinsic function matmul must
be used. Figure 41 illustrates the proper syntax for calling matmull. The parameters "matrix-a"
and "matrixb" are input and the result is returned in the CM array "result."

mat mull (mat rix.a,mat rix.b,result)

matrix-a,matrixb,resut : real array (2 dimensional)

Fig. 41 - Matmull Routine Syntax

Figure 42 demonstrates an example call to subroutine matmull.

integer m,n,p
parameter(m=2,n=2,p=4)

real matrix-a(n,m),matrixb(m,p),result(n,p)

result = 0.0
matrix.a(l,:) = 1.0
matrixa(2,:) = 2.0

matrixb(1,:) = [4.0, 8.0, 4.0. 7.01
matrixb(2,:) = [2.0, 1.0, 4.0, 3.0]

call matmull(matrixa,matrix-b,result)
input :

( 1.0 1.0 4.0 8.0 4.0 7.0s 2.0 2.0 2.0 1.0 4.0 3.0

output:

result 6.0 9.0 8.0 10.0]
12.0 18.0 16.0 20.0

Fig. 42 - Matrix Multiplication Example
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4.4 Linear System Routines

Both of the routines in this library package will be included in the CMSSL library package. The
linear system library package consists of a linear system solver and a matrix inversion routine. The
library routine, gauss, solves a n x n system of linear equations using gaussian elimination. The
input matrix, augmented by the forcing vector, is a n by n+1 system. On return the forcing vector
is overwritten with the solution vector. The matrix is stored in the upper left hand corner of the
2 dimensional grid.

Subroutine inv computes the inverse of a square matrix, using a form of gaussian elimination.
As with the gauss routine, the input matrix is stored in the upper left hand corner of the 2
dimensional grid. A work matrix, of size n by 2n, made up of the input matrix augmented by
an identity matrix is used. The inverse solution overwrites the source matrix upon return from
subroutine inv.

Figure 43 illustrates the proper calling procedure for subroutine gauss and inv. "N" is the
dimension of the system and "matrix" is the actual linear system.

gauss(n,matrix)
inv(n,matrix)

matrix real array (2 dimensional)
integer: n

Fig. 43 - Linear System Routines Syntax

Figure 44 and 45 contain examples for solving a linear system and computing the inverse of a
matrix, respectively.
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integer n

parameter(n=3)

real mat(n,n+ 1),forcing.vector(n),solution(n)

mat(1,1:n) = [4.0, 6.0, 2.0]
mat(2,1:n) = [1.0, 3.0, 5.0]
mat(3,1:n) = [7.0, 1.0, 8.0]

forcing-vector = [66.0, 66.0, 99.0]

mat(:,n+l) = forcing-vector
call gauss(n,mat)
solution = mat(:,n+l)
input

4.06.020 66.0
solve 1.0 3.0 5.0 s2 6= 6.0

7.0 1.0 8.0 s3 99.0

output:

[ 3.0
solution = 6.0

9.0

Fig. 44 - Linear System Solver Example
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integer n
parameter(n = 2)

real a(n,n)

a(1,:) = [7.0, 4.0]
a(2,:) = [6.0, 3.0]

call inv(n,a)
input

(.0 4.0)
6.0 3.0

output:

solution [ - .0 4/3 ]

Fig. 45 - Matrix Inversion Example

4.5 Tridiagonal Solver

Subroutine tridiag solves tridiagonal systems of equations, using a cyclic reduction algorithm [9],
in log(n) time, n being the number of equations. The data is stored using four variables: the
diagonal, the upper, the lower, and the right hand side.

If the data is configured as a one dimensional grid then a single system of equations is solved.
If the data is configured as two or more dimensions, then M systems are solved simultaneously,
where M is the product of the sizes of all dimensions greater than 1.

Figure 46 contains the syntax for the tridiagonal call.

t ridiag(solution,lower,diagonal,upper,rhs)

solution,lower,diagonal,upper,rhs : real array

Fig. 46 - Tridiagonal Solver Routine Syntax

Figure 47 illustrates an example call to subroutine tridiag.

The tridiagonal routine works on diagonally dominant systems very well, but other tridiagonal
systems may lead to inaccurate solutions due to the instability in the cyclic reduction algorithm
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This example solves a tridiagonal system of order 4
integer size
parameter(size= 4)

real, array(size) :: solution,lower,di agonal,upper,rhs

lower =1.0

upper =1.0

diagonal = 4.0
rhs(l) = 6.0
rhs(2) = 12.0
rhs(3) = 18.0
rhs(4) =19.0

call tridiag(solution,lower,diagonal ,upper,rhs)

input:

401.0 0.0 0.0 si 6.0

sve 1.0 4.0 1.0 0.01 s2 _ (20
sle 0.0 1.0 4.0 1.0 A3 18.0

0.0 0.0 1.0 4.0 s4 19.0

output:

solution 2.0~~

Fig. 47 - Tridiagonal Solver Example
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Appendix A
syntax

DataVault Routines

dv..open(fd,path)
dv..close(fd)
dv-read(fd,buff)
dv...write(fd,buff)
dvxrewind(fd)
dvlseek(fd,offset)

fd,offset :integer
path :character string
buff: integer, logical, or real array
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Gather Routines

gat heri -1d(dest,index-l,source-Id)
gat her2 -1 d(destl ,dest 2,indexA ,sourcel - d,source2 - d)
gat her3A1 d(dest 1 ,dest2 ,dest3,index..I,sourcelA1 d,source2-1d,

source3-1d)
gat her4A1 d(dest 1 ,dest 2,dest3,dest4,index-1,sourcel -1d,source2 -1d,

source3-1d,source4-1d)
gat heri -2 d(dest,index-l,index-2,source-2d)

gat her2 -2d(dest 1 ,dest2 ,index-l,index-2,sourcel-2d,source2-2d)
gat her3-2 d(dest 1 ,dest 2,dest3,index-j ,ndex-2,sourcel -2d,

source2-2d,source3-2d)
gat her4-2d( dest 1 ,dest2 ,dest3,dest4,indexA ,index-2,sourcel -2 d,

source2-2d,source3-2d,source4-2d)
gatheri -.3d( dest ,index-l,index-2,index.3 ,source..3d)

gat her2 ..3d(dest 1 ,dest 2,index-l,index-2,index-3,source1 -3d,
source2-.3d)

gat her3 .3d( destl1,dest 2,dest3 ,indexA ,index-2,index.3 ,sourcel-.3d,
source2_3d source3-.3d)

gat her4.3d (dest 1 ,dest2 ,dest3,dest4,index-l,index-2,index..3,
sourcel 1 -3d ,source2 -.3d,source3..3d,so urce4-.3d)

gat herl Ad( dest ,index-l,index-2,index.3 ,index-4,source-4d)

gat her2 Ad( dest 1 ,dest 2 ,index-l,index-2,index..3,index-4,sourcel Ad,
source2Ad)

gat her3 Ad(dest 1 ,dest2 ,dest3,indexA ,index-2,index..3,indexA,
sourcel1 Ad,source2 Ad,source3 Ad)

gat her4 Ad(dest 1 ,dest 2,dest 3,dest4,index-l,index-2,index..3,indexA,
sourcel-4d,source2 Ad,source3Ad ,source4-4d)

dest,dest1,dest2,dest3,dest4 :integer or real array (n-dimensional)
source-ld,sourcel A d,source2..1d,source3-ld,source4.ld :integer/real array (1M)
source-2d ,sourcel-.2d,source2..2d,source32d,source4-2d :integer/real array (2D)
source-.3d ,sourcel-3d ,source2..3d,source3-3d,source4-3d :integer/real array (3D)
source-4d,sourcel-4d ,source2A4d,source3A4d,source4A4d :integer/real array (4D)
index-1 ,index-2,ndex2 ,index-4: integer arr ay
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Scatter Routines

scatter..add-1(dest -1d index-l,source)
scatter -ad d-2(dest 2 d,index..1,index-.2,source)
scat ter-.ad d-.3(des 3d,indexJ. ,index-.2,index-.3,source)
scatter-.min-1 (dest A d,index-l,source)
scatter-.min-2(dest-2d,indexA ,index-2,source)
scatter -mnin-.3 (dest...3d,indexA ,index-2,index-.3,source)
scatter-anax-l(dest-id,index-l,source)
scatter-max-.2 (dest.2 d ,index-l,index.2 ,source)
scatter-max-.3( dest-3d,index-l,index-.2 ,index-.3,source)

source integer/real array (n dimensional)
dest-.ld integer/real array (1 dimensional)
dest-2d : integer/real array (2 dimensional)
dest-3d :integer/real array (3 dimensional)
index-l,index..Zindex3: integer array

Sprint Routines

begin-fast .. array(array)
fast -.array-.access(dest ,arrayindex)
fast .array-.update(arraysource,index)
fast -.array-.access-2d( dest ,array-2,indexl ,index2)
fast -.array..update-.2d(array-2,source,indexl ,index2)
end -ast ..array(array)

array :CM integer or real array (first dimension serial)
array-2: CM integer or real array (first two dimensions serial)
dest,source :CM integer or real array
index,indexl,index2 :CM integer array
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Table Lookup Routines

make-integeriookup (fe-int-array,lengt h)
make-.realJookup(fe..xeal-array,lengt h)
make-lookup.cm(cm..source..nrray,cm-index,lengt h,cmarnask)
lookup (c m-.dest array,lookup-table,cmindex,cm..mask)
freelJookup (lookup-table)

fe.int-.array: front end integer array
fe-.reaLarray: front end real array
cm..source-array : CM real or integer array
cm-.dest-.array : CM real or integer array
cm.index: CM integer array
cm-mask: CM logical array
length, lookup-.table : integer

Order Routine

order( cm-dest-array,cm-source-array,axis,cm-mask)

cm-.dest..array : integer array
cm..source..array : real or integer array
cm...nask : logical array
axis: integer

Scan Routines

product -scan(real-result ,real-source,dir,dim,sbit ,mask)
sum..scan(result ,source,dir,dim,sbit,mask)
max-.scan (result ,so urce,d ir,d im,sb it, mask)
miin -scan (res ult,source,d ir,di m,sbit ,mask)
or-scan(logint-result ,logint-source,dir,dim,sbit ,mask)
xor-.scan( logint-result ,logint-source,dir,dim,sbit ,mask)
and scan(logint result,logint-source,dir,dim,sbit,mask)
copy..scan(any-.result ,any..source,dir,dim,sbit ,mask)

real-.result,real..source : real array
logint-result,logint..source : logical or integer array
any-.result,any..source : integer, logical, or real arr ay
result,source :integer or real array
dir: logical
dim :integer
sbit,mask : logical array
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Framebuffer Routines

initjfb(x.size,y.size)
r-,l-eqse-Irame bulfer()
set -color(color-id,red,green,blue)
plot -fro mgrid( color)
plot -XLy(x,y,color,mask)
plot -x..yover(x,y,color,mask)

x-.size,y.size,color-id ,red,green ,blue : integer
color : integer array
x,y : integer or real array
mask : logical array

Plot Routines

openpl()
closepl()
erasepl()
set ..color...value(color-id ,red ,green,blue)
set -text...size(size)
space(scalar..xl ,scalar..yl,scalar..x2 ,scalar.y2)
line(scalar.xl ,scalar-.y1 ,scalarx2 ,scalar..y2 ,color)
lines (array..l,arrayyl ,array-ac2,array..y2,color,mask)
circle(scalar-ac,scalar-y,r,color)
circles(array..x,array4,r,color,mask)
point (scalar.x,scalar..y,color)
points(array.x,array..y,color,mask)
label(string,lengt h,scalar..x,scalar-y,color)

red,green ,blue,size,length ,colorid : integer
scalar..x,scalar.xl,scalar-x2 :real
scalar-y,scalar-y,scalar-y2 :real
color :integer array
mask: logical array
string :character string
array..x,array-xl,array..x2: real array
array-.y,array..yl,array-y2: real array
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Surface Routines

surface (z,color,theta,phi)
surL-c'-'--r (z,color,theta,phi)
shade (dest,z,theta,phi)

z :integer or real array (2 dimensional)
color,dest integer array
theta,phi real

Polynomial Evaluation Routines

integer function makeiiorner..coeff(fe-.coef-arraylengt h)
eval-horner(cm-.result ,coef,cm..source)
free Aiorner..coef( coef)

cm-result,cm..source : real CM array
fe-.coe-array : integer front end array
length,coef : integer

Fast Fourier Transform Routines
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Matrix Multiply Routines

mat mull (mat rix.a,mat rix-b result)

[matrix-a,matrix-b,result :real array, (2 dimensional)

Linear Systems Routines

gauss(n,matrix)
inv(n,matrix)

matrix : real array (2 dimensional)
integer : n

Tridiagonal System Routines

t rid iag(solut io n,lower,diagonal,upper,rhs)

solution ,lower,diagonal,upper,rhs : real array
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Appendix B
source

Bi DataVault Routines

SUBROUTINE DV_.OPEN(UNIT, PATH)
CHARACTER*(*) PATH
INTEGER UNIT
CALL -.DV-.OPEN.C(PATH, UNIT)
RETURN
END

SUBROUTINE DV..READ(UNIT, DEST)
INTEGER UNIT, DEST
INCLUDE '/usr/include/cmfparis-configuration-fort .h'
INCLUDE '/usr/include/cm/CMF-.defs .hP

INTEGER DEST.TYP, DEST-3PS * LENGTH
DEST..VPS - CNF-GET3P-.SET-ID(DEST)
DEST-TYP a CMF.GET-DATA-TYPE(DEST)
IF (DEST-.TYP .EQ. CMF-FLOAT) THEN
LENGTH - (CNF.GET-.SIGNIFICAND-.LEN(DEST) +
+ CMF.GE-EXPONENT-LEN(DEST) + 1)
CALL -.DV.READC(UNIT,CMF-.GE-FIELD..ID(DEST) ,LENGTH,DEST-JPS)
ELSE IF ((DEST-TYP .EQ. CMF-.U.INTEGER) .OR.
+ (DEST-.TYP .EQ. CMF-.S..INTEGER)) THEN

CALL ..DV-..EAD..C(UNIT, CMF.-GE-FIELD..ID(DEST), 32, DEST-VPS)
ELSE IF (DEST-TYP .EQ. CMF-.LOGICAL) THEN
CALL -.DV-READ-.C(UNIT, CMF-.GETFIELD-.ID(DEST), 1, DEST-.VPS)
ELSE IF (DEST-.TYP .EQ. CMF-.COIPLEX) THEN
LENGTH = 2*(CMF-.GET-.SIGNIFICAND-.LEN(DEST) +
+ CMF-.GET-.EXPONENT-.LEN(DEST) + 1)
CALL -.DV-.READ-.C(UNIT, CMF-.GET-.FIELD-.ID(DEST), LENGTH, DEST-VPS)
END IF
CALL CMF-.set-.is-modified(dest IMODIF)
RETURN
END

SUBROUTINE DV-.WRITE(UNIT, SRC)
INTEGER UNIT, SRC

INCLUDE '/usr/include/cm/paris-configuration-fort .hI
INCLUDE '/usr/include/cm/CF-.defsa.h'
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INTEGER SRC-.TYP, SRC..VPS, LENGTH
SRC-VPS = CMF-GET.VP-.SETID(SRC)
SRC..TYP = CMF.GET.DATA-TYPE(SRC)
IF (SRC-.TYP .EQ. CMF-.FLOAT) THEN
LEN1 Imi = (CMF-UE,..SIGNIFICAND-.LEN(SRC) +

+ CMF-GET..EXPONENT.LEN(SRC) +1)
CALL -.DVWRITEC(UNIT,CMFGETFIELDID(SRC) ,LENGTH ,SRC-VPS)
ELSE IF ((SRC-.TYP .EQ. CMF-.UINTEGER) .OR.
+ (SRC-TYP .EQ. CMF-.SINTEGER)) THEN
CALL -.DV-.WRITE-.C(UNIT, CMF..GET.FIELD-.ID(SRC), 32, SRC-VPS)
ELSE IF (SRC-TYP .EQ. CMF-.LOGICAL) THEN
CALL -.DV-WRITE-.C(UNIT, CMF..GETFIELDID(SRC), 1, SRC..VPS)
ELSE IF (SRC-TYP .EQ. CMF-.COMPLEX) THEN
LENGTH - 2*(CMF-.GET-SIGNIFICAND-.LEN(SRC) +

* CMF-GET-.EXPONENT-.LEN(SRC) + 1)
CALL -.DV-JRITE-.C(UNIT, CMF-.GET..FIELD..ID(SRC), LENGTH, SRC-.'PS)

END IF
RETURN
END

SUBROUTINE DV-.CLOSE(1'NIIT)
INTEGER UNIT
CALL -.DV-.CLOSE-.C(UNIT)
RETURN
END

SUBROUTINE DV-.REWIND(UNIT)
INTEGER UNIT
CALL ..DV-.LSEEK..C(UNIT,O)
RETURN

END

SUBROUTINE DV-.LSEEK (UNIT, OFFSET)

INTEGER UNITOFFSET
CALL -.DV-.LSEEK-INCR-.C(UNIT, OFFSET)
RETURN
END

* include <string .h>
#include <stdio .h>
#include (cm/paris .h>
#include <cm/cmfs.h>
*include <cm/cm-.f ii..h>
*include <cm/cm..errno .h>

*if defined(sparc)
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* define DV-..PEN-.C dv-.open..c-.
* define DV..LSEEK-C dv-seek.c-.
* define DV-.LSEEK-INCR..C dv-lseek-ncr-c-.
* define DVJ-.EAD-.C dv-.read-.c..
8 define DV-.WRITE-.C dv-.write-.c..
8 define DV-.CLOSE-.C dv-.closes...

* #endif

#if defined(sparc)
* struct ftn-.string {char tr[256]};

#else
struct ftn-.string {short len; char *str};
#endif

char *for2c-string(forstr)
struct ftn..string *forstr;

int i, true-.len;
char *name..ref, *temp. *rtn;

*if defined(sparc)
i z 255;

#else
i - forstr->len;

*endif
name..dref forstr->str;
true..len =0;
temp a name-dref;
while ((i--) && (*temp++ )

true-.len4+; };
rtn = temp =(char *) malloc(true-len+l);
name..dref =forstr->str;
i = true-len;
* (temp~true-len) =0;
while (Ci--) &I (*name-dref ! )

*temp++ = *name.dref 4+; }

/* add terminating null to end of string *
*temp a 0;
return(rtn);

void CMFS-.perroro;
int CMFS-.errno;

void dv-.openo);
void dv.lseeko;
void dv.reado;
void dv..riteo;
void dv.closeo;
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void dv-unlinko;

#4-efine S-JSUID 04000
#def ine S-ISGID 02000
#define S-.ISVTX 01000
#def in. S-.IRUSR 00400
*def ine S-.IWUSR 00200
#def ine S-.IXUSR 00100
#def ine S-.IRWXG 00070
#def in. S-RWXO 00007

static char *file-nae101];
static mnt units[101];

void DV-.OPEN.C(name, open-.return)
int *open-.return;
struct ftn-.string *name;

file.name[*open-.return] for2c..string(nanie);

static void actually-.open-.the-.file(unit)
mnt unit;

int fd;
fd -CMFS-open(file-.name~unit], (CM-.RDWR I CW..CREAT), (S-IRUSRI S-.IWUSR),

CM.physical-processors-.limit, CM.user.numberofprocessors-.limit);
free(file-name~unit));
file-.name [unit) - 0;
if (fd us-1) (
fprintf(stderr, "OPEN FAILED.\n ERROR IS:");
CMFS..perror( "actually..open-.the-.f ile");
exit(CFS-.errno);

units[unit] z fd;

void DV_.LSEEK-.C(fd,offset)
mnt *fd,*offset;

FILE *my-.stderr;
mnt lseek-.return;
if Cf ile-.name*f dl) return;
iseek-return - CMFSlseek(units[*fd], *offset, 0);
my-.stdorr z stderr;
if (lseek-.return an -1){

CMFSperror("lseek");
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fprintf~my-.stderr, "REWIND FAILED.\n ERROR IS:");
exit(CMFS-errno);

void DV.LSEEKINCR-C(fd,offset)

int *fd,*offset;

FILE *my-.stderr;

int lseek-.return;
if (file-name[*fdJ) return;
lseek..return a CMFSlseek(units[*fd], *offset, 1);
my-stderr astderr;
if (lseek-.return - -1){

CMFSperror("lseek");
fprintf(my-.stderr, "REWIND FAILED.\n ERROR IS:");
exit (CMFS-.errno);

void DV-.READ-.C(fd, buff, nbits, dest-.vps)
mnt *fd, *buff, *nbits, *dest-.vps;

FILE *my-stderr;

int read-.return;
CM.set-.vp..set(*dest..vps);
if (file-.name[*fdj) actually.open-.the-.file(*fd);
read..return m CMFSreadfile.always(units[*fd), *buff, *nbits);
my-stderr astderr;
if (read-.return -= -1) (

fprintf(my-stderr, "READ FAILED.\n ERROR IS: "1);

CMFSperror(read");
exit(CMFS..errno);

void DV-.WRITE..C(fd, buff, nbits, dest-.vps)
mnt *fd, *buff,*nbits, *dest-.vps;

FILE *my-.stderr;

mnt write-.return;
CM..set.vp..set(*dest-.vps);
if Cf ile-.name[*f dl) actually-.open..the-.file(*fd);
write-.return = CMFS.write.file-.always(units[*fd], *buff,*nbits);
my..tderr a stderr;
if (write-.return == -1){

fprintf(my-.stderr,"WRITE FAILED.\n ERROR IS:");
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CMFS-perror("writel);
exit(CMFS-.errno);

void DV..CLOSEC(fd)
int *fd;

FILE *mystderr;

int close-.return;

close-.return a CMFSclose(units[*fd]);
my-.stderr z stderr;
if (close-.return == -1) f

fprintf(my-.stderr, "CLOSE FAILED.\n ERROR IS:");
CMFS.perror(close");
exit (CMFS-.errno);
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B2 Gather/Scatter Routines

subroutire gatherl-ld(dest,index-l,source)

include '/usr/includef cm/paris-configuration-fort h'
include '/usr/include/cm/CMF..defs .h'

c compute dest = source(index-1)
c gets source (1-dimensional) f or dest (n-dimensional)
c the dest and index fields must be in the same VP set
C

c parameters
c dest :real destination field; n-dimensional
c index-A integer field ; first index of source array
c source :real source field; 1-dimensional

integer dest ,dest-d,dest-vp-.set,dest-.geo
integer index-1, index-1-.id
integer source, source-.id ,source-.vp,.set, source.geo
integer get-.field,length,temp,il
integer i,rank

dest-id - cnif-.get.fiel-id(dest)
indexA...id w ctfget-field-id(index-1)
source-id w cmf-get.field..id(source)

if (dest-.id .eq. 0) then
print *,

+'Error, the dest argument to gatherl-ld is not on the CM'
stop

endif

if (indexj...id .eq. 0) then
print *,

+'Error, the index-A argument to gatherl-jd is not on the CM'
stop

endif

if (source..id .eq. 0) then
print *.

+'Error, the source argument to gatherl-ld is not on the CM'
stop

endif

dest-.vp-.set = cmfgetvp-set..id(dest)
dest..geo = cm-.vp-.set-.geometry(dest-vp-.set)

source.yp.set = cmf-get-p-.set-.id(source)
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source-.geo = cm-.vp-.set-.geometry(source-.vp-.set)

call cm-.set-.vp-.set(dest-.vp..set)

get-field = cm-.allocate-.stack-.field(32)
temp = cm-.allocate-.stack-.field(32)
il = cm-.allocate-.stack-.field(32)

c select context for destination

call cm..set-.context()
call cm-.my.news-coordinate..11 (temp .0,32)
call cm-.u..eqconstant1(temp,O,32)
call cm-ogand-context-with-.test()

rank a cm-.geometry-.rank(dest-.geo)
do i=I,rank-1

length - cmf-.get-.axis-.extent (dest ,i-i)
call CM-.mynewscoordinatelL(temp,i ,32)
call CM-u-.lt-.constant. Ii(temp ,length, 32)
call CM-logand-context.vith-.test()

enddo

call cm-.u.move.zero-.alvays-11Il(get.f jeld, 32)
call cm..u-.subtract-constant.3-1l(il,index-l-..id,1,32)
call cm-.deposit-.nevs-.coordinate..11(source-.geo, get-field, 1,
+ il,32)
call cm-.get-.1(destid,get-.field,source..id.32)

call cm..deallocate-.stack-.through(get-.field)
call Cl4F-.set-.ismodified(dest ,MODIF)
return
end

subroutine gather2-.ld(destl, dest2, index-1., sourcel, source2)

include '/usr/include/cm/paris-configuration-fort h'
include * /usr/inciude/cm/CMF-.defs .h'

c compute desti w sourcel(index.1)
c dest2 - source2(index-.1)
c
c gets source (1-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
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c index_1 : integer field ; first index of source array
c sourcel : real source field; 1-dimensional
c source2 : real source field; 1-dimensional

integer destl, dest2
integer sourcel, source2
integer destlid, dest2_id
integer dest.vp.set,dest.geo
integer index.l, index-l-id
integer sourcel-id, source2_id
integer source.vp-set,source.geo
integer get.f ield,length, temp,ii
integer i,rank

integer source-temp.id, dest-temp.id

destl-id a cmfget-field-id(destl)
dest2_id w cmf-get.field-id(dest2)

index_1_id w cmf-get-field-id(index.1)
sourcel-id a cmf-get.field-id(sourcel)
source2_id = cmf-get-field-id(source2)

if (destl-id .eq. 0) then
print *,

+'Error, the destl argument to gather2_1d is not on the CM'
stop

endif

if (dest2_id .eq. 0) then
print *,

+'Error, the dest2 argument to gather2_1d is not on the CM'

stop
endif

if (index-1-id .eq. 0) then
print *,

+'Error, the index_1 argument to gather2_Id is not on the CM'
stop

endif

if (sourcelid .eq. 0) then
print *,

+'Error, the sourcel argument to gather2_Id is not on the CM'
stop

endif

if (source2_id .eq. 0) then
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print *

+'Error, the source2 argument to gather2-I.d is not on the CM'
stop

endif

dest-.vp-.set = cmf-.get..vp-.set-.id(destl)
dest-.geo = cm-.vp.set-.geometry(dest.yp-.set)

source-.vp..set = cmf..get-.vp-.set-.id(sourcel)
source-.geo = cm-.vp..set.geometry(source-.vp..set)
call cm-set-vp-.set(source-vp-.set)
source..temp-.id = CM.allocate-.stack..Iield(2*32)
call CM-.u-.move-IL(source-temp-.id, sourcel..id. 32)
call CM-.u.moveI.L(source-.temp-.id + 32, source2-.id, 32)

call cm-.set..vp-.set (dest-.vp-.set)

get-.field = cm-.allocate-.stack-.field(32)
temp wcm-.allocate..stack-.field(32)
il a cm-allocate-.stack-.field(32)
call cm-.set..context()
dest-.temp-.id a CMallocate-.stack-.field(2*32)

c select context for destination

call cm-.my-news-.coordinate-.11 (temp ,O,32)
call cm-.ueqconstant1(temp,O,32)
call cm-logandcontext.with.testoC

rank = cm..geometry.rank(dest. ,
do izl,rank-1

length z cmf-get-.axis-.extent(destl ,i-1)
call C!'Lmy-news-.coordinate-..L (temp ,i ,32)
call CM-u-.lt.constant-I.L(temp~length,32)
call CM-.logand-.context-..ith-.test()

enddo

call cm.-.u.move.zero-.always.11 (get-.f ield ,32)

call cm-.usubtract-.constant3.1(il. index..1..id, 1,32)
call cm-.deposit-nevs-coordinate-1l(source-geo, get..field. 1,
+ il,,32)
call cm.-get-1(dest.temp-.id.get-field,source-temp-.id,2*32)
call CM-.u-.move-..L(destl-id, dest-.temp-.id, 32)
call CM-u..move-IL(dest2.id, dest-.temp-.id + 32, 32)

call cm-.deallocate-.stack-.through(dest.temp-.id)
call CMF-.set...ismodified(destl ,MODIF)
call CMF-.set..ismodified(dest2,MODIF)
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return
end

subroutine gather3-ld(desti, dest2, dest3, index_1,
+ sourcel, source2, source3)

include '/usr/ include/cm/paris-configuration-fort~h
include '/usr/include/cm/CMF-defsa.h'

c compute dest = source(index-.1)
c gets source (1-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same vp set
C

c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c index-1 integer field ; first index of source array
c sourcel :real source field; 1-dimensional
c source2 :real source field; 1-dimensional
c source3 :real source field; 1-dimensional

integer destI, dest2, dest3
integer sourcel, source2, source3
integer destl..id, dest2-id, dest3-.id
integer dest.vp-.set ,dest-.geo
integer index1, index...-.id
integer sourcel-.id, source2..id, source3-.id
integer source-.vp..set ,source.geo
integer get-.field,length,temp, il
integer i,rank

integer source-.temp-.id, dest-.temp-.id

destl..id a cmf-.get-.field-.id~destl)
dest2..id w cmf-.get.field-.id(dest2)
dest3..id a cmf..get-.field-.id(dest3)

indexjjd w cm-get-field-d(index-1)
sourcel-id = cm-get-.field..id(sourcel)
source2-.id w cm-get-.field-.id(source2)
source3-id acm-get-.field..id(source3)

if (destl-.id .eq. 0) then
print *,

+'Error, the desti argument to gather3-I.d is not on the CM'
stop
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endif

if (dest2-.id .eq. 0) then
print *,

+'Error, the dest2 argument to gather3-Ad is not on the CM'
stop

endif

if (dest3-.id .eq. 0) then
print *,

+'Error, the dest3 argument to gather3-1.d is not on the CM'
stop

endif

if (index-1-.id .eq. 0) then
print *,

+'Error, the index-j argument to gather3-Id is not on the CM'
stop

endif

if (sourcel-.id .eq. 0) then
print *,

+'Error, the sourcel argument to gather3-1.d is not on the CM'
stop

endif

if (source2-id .eq. 0) then
print *,

+'Error, the source2 argument to gather3-1.d is not on the CM'
stop

endif

if (source3-.id .eq. 0) then
print *,

+'Error, the source3 argument to gather3-1d is not on the CM'
stop

endif

dest-.vp..set acmf-.get-.vp-.set-.id(destl)
dest'.geo - cm..sp-.set.geometry(dest-vp-.set)

source-vp-.set z cmf-get.vp-.set-id(sourcel)
source..geo - cm-vp-.set-.geometry(source-.vp..set)
call cm..set-.vp-.set(source.vp-.set)
source-.temp-.id = CM-.allocate-.stack-.field(3*32)
call CM-.u-.move-l.L(source.temp-.id, sourcel-.id, 32)
call CM-.u.move-IL(source-temp-.id + 32, source2-.id, 32)
call CM-.u.movelL(source-.temp..id + 64, source3-.id, 32)

60



call cm-.set-.vp.set(dest-.vp.set)

get-.field = cm..allocate-.stack-.field(32)
temp = cm-.allocate.stack..field(32)
il cm-.allocate-.stack-.field(32)
call cm-.set-.context()
dest.temp-id = CM-allocate-.stack-.field(3*32)

c select context for destination

call cm-.my.nes-.coordinate..11 (temp .0,32)
call cm-.u-.eq-.constant..11 (temp .0,32)
call cm-logand..context-w.ith-.testoC

rank a cm-.geometry-.rank(dest..geo)
do i=1,rank-1

length a cmf..get..axis..extent(destl ,i-1)
call CM-my-.news..coordirateL(temp ,i ,32)
call CM-.ultconstantIL(temp ,length,32)
call CM-.logand-context-..ith-.test()

enddo

call cm-.u.movezeroalways1(getfield,32)
call cm-.u.subtract...constant-.3-.1(il ,indexA...id. 1,32)
call cm-.deposit-.news-.coordinate-.12(saurce-.geo, get-.field, 1,

+ il,32)
call cm...get1(desttemp-.id,get-.field,source-.temp-.id,3*32)
call CM-.u-.move..L(destl-.id, dest-.temp-.id, 32)
call CM-.u-.move-l.L(dest2-.id, dest..temp..id + 32, 32)
call CM-u-move-L(dest3-id, dest-.temp..id + 64, 32)

call cm-eallocate-stack-through(dest-temp-id)
call CMF-.set.is.modified(dest1 ,NODIF)
call CIIF-set-.is.modified(dest2 ,MODIF)
call CMF-set-.is-.modified(dest3,MODIF)
return
end

subroutine gather4-ld(destl, dest2, dest3, dest4, index-1,
+ sourcel, source2, source3, source4)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs .h'

c compute dest * source(index-1)
c gets source (1-dimensional) for dest (n-dimensional)
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c the dest and index fields must be in the same vp set
C

c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c dest4 :real des-6nation field; n-dimensional
c index-1 integer field ; first index of source array
c sourcel :real source field; 1-dimensional
c source2 :real source field; 1-dimensional
c source3 :real source field; 1-dimensional
c source4 :real source field; 1-dimensional

integer destI, dest2, dest3, dest4
integer sourcel, source2, source3, source4
integer destl-.id, dest2-id, dest3..id, dest4-.id
integer dest-.vp-.set, dest.geo
integer index-.1,index-1-Lid
integer sourcel-.id, source2-.id, source3-.id, source4-.id
integer soirce-.vp.set ,source.geo
integer get-.field,length,temp ,i1
integer i,rank

integer souzzp-.temp..id, dest-.temp-.id

desti-id - cm-get..field-.id(dest 1)
dest2..id a cmf-.get-.field-.id(dest2)
dest3..id - cf-get-.field..id(dest3)
dest4-.id a cm-get-.field-.id(dest4)

index...Lid = cmf-.get-field-.id(index-.1)
sourcel-id a cmf-get-.field-.id(sourcel)
source2-.id a cm-get-.field-.id(source2)

s ource3-.id = cm-get-.field..id(source3)
source4-.id a cmt-get-.field-.id~source4)

if (destl-id .eq. 0) then
print *,

+'Error, the desti argument to gather4-.1d is not on the CM'
stop

endif

if (dest2-id .eq. 0) then
print *,

+'Error, the dest2 argument to gather4-1d is not on the CM'
stop

endif
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if (dest3_id .eq. 0) then
print *,

+'Error, the dest3 argument to gather4_ld is not on the CM'

stop
endif

if (dest4_id .eq. 0) then
print *,

+'Error, the dest4 argument to gather4_jd is not on the CM'

stop
endif

if (index_1_id .eq. 0) then
print *,

+'Error, the index-1 argument to gather4_ld is not on the CM'

stop
endif

if (sourcel.id .eq. 0) then
print *,

+'Error, the sourcel argument to gather4_ld is not on the CM'

stop
endif

if (source2_id .eq. 0) then
print *,

+'Error, the source2 argument to gather4_ld is not on the CM'

stop
endif

if (source3_id .eq. 0) then
print *,

+'Error, the source3 argument to gather4_ld is not on the CM'

stop
endif

if (source4_id .eq. 0) then
print *,

+'Error, the source4 argument to gather4_ld is not on the CM'

stop
endif

dest.vpset = cmf-get-vp-set_id(destl)

dest-geo = cm-vp-set-geometry(dest-vp-set)

source-vp-set - t mf_getvpset_ .id(sourcel)

sourcegeo - cm-vp-set.geometry(source-vp-set)
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call cm-.set-.vp-.set(source..vp-.set)
source-.temp-.id = CW.allocate-.stack..iield(4*32)
call CM-.u.move-IL(source-temp-.id, sourcel-id, 32)
call CM-u-.move-L(source-temp-.id + 32, source2.id, 32)
call CM-u-.move-I.L(source-.temp..id + 64, source3-id, 32)
call CM-.umovelL(source-.temp-id + 96, source4-.id, 32)

call cm-.set-.vp..set (dest-.vp-.set)

get-fiield - cm-.allocate-.stack-.field(32)
temp = cm-.allocate-.stack-.field(32)
il = cm-.allocate-.stack-.field(32)
call cm-.set-.context()
dest.temp.id - CM-.allocate-.stack-.field(4*32)

c select context for destination

call cm-.my-.news-.coordinate-.11 (temp3 0,32)
call cm-.u-.eqconstant1(temp,0,32)
call cm-.logand-.context-..ith-.test()

rank a cm-.geometry..xank(dest-.geo)
do i-1,rank-1

length a cxf-get-.axis-extent(destl, i-i)
call CM-my..news.coordinate-..L(temp,i ,32)
call CM-.u-.ltconstant-I.L(temp ,length,32)
call CI'Llogand-.context-w.ith-.testoC

enddo

call cm-.u.move.zero.alays1(getfield,32)
call cm-.usubtractconstant311(il~indexA...id,1,32)
call cm-.deposit-.news-.coordinate-.1l(source-.geo, get-.field, 1,

+ 11,32)
call cm-get-1l(dest.temp-.id,get-.field,source-.temp-.id,4*32)
call CI'Lu-.move-l.L(destlid, dest-temp-.id, 32)
call CW..u.moveALWdest2-.id, dest-.temp-.id + 32, 32)
call CM-.u-.movejLWdest3-.id, dest-.temp..id + 64, 32)
call CM-u-.movejLWdest4-.id, dest-.temp-.id + 96, 32)

call cm-deallocate-stack-through(dest-temp..id)
call CIIF-set-.is-.modified(destl ,MODIF)
call CMF-.set-.ismodified(dest2 ,MODIF)
call CMF..set.is.modified~dest3 ,M'ODIF)
call CMF-s.et-.is.modified(dest4 ,MODIF)
return
end
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subroutine gatherl_2d(dest,index- , index_2 ,source)

include '/usr/include/cm/paris-configuration-fort-h'
include '/usr/include/cm/CMF-defs .h'

c compute dest a source(index-l,index2)
c gets source (2-dimensional) for dest (n-dimensional)

c the dest and index fields must be in the same vp set
c

c parameters
c dest : real destination field; n-dimensional

c index_1 : integer field ; first index of source array

c index_2 : integer field ; second index of source array

c source : real source field; 2-dimensional

integer dest, dest_id,dest-vpset,dest.geo
integer index-l,indexl-id
integer index_2,index_2_id
integer source, source. id, source.vp.set,sourcegeo
integer get-field,length,tempil,i2
integer i,rank

dest-id - cmfget-field-id(dest)
index_1_id a cmf-get-field-id(index_1)

index_2_id a cmf-get-field-id(indeox2)
source-id a cmf.getfield-id(source)

if (dest-id .eq. 0) then
print *,

+'Error, the dest argument to gatherl_2d is not on the CM'

stop
endif

if (index1l-id .eq. 0) then
print *,

+'Error, the indexA argument to gather_2d is not on the CM'

stop
endif

if (index-2.id .eq. 0) then
print *,

+'Error, the index_2 argument to gatheri.2d is not on the CM'

stop
endif

if (source.id .eq. 0) thwt
print *,

+'Error, the source argument to gatherl_2d is not on the CM'
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stop
endif

dest.vp..set w cmf..get-.vp..set-.id(dest)
dest-.geo a cm-.vp-.set.geometry (dest.vp-.set)

source-vp-.set - cmfgetvpset-id(souxce)
source-.geo - cm..p.set-geometry(souxce-.vp-.set)

call cm.set-yp..set(dest-vp-.set)

get-field = cm-.allocate-.stack-.fielrl(32)
temp a cm-.allocate..stack-.field(32)
il - cm-.allocate-.stackfield(32)
i2 - cm-.allv-.ate-.stack-.field(32)

c select context for destination

call cm-.set.context()
call cm..my-.newscoordinate-.11 (temp3 0,32)
call cm-.u.eqconstant-.1(temp.0,32)
call cm..logand.context-.with-.test()

rank a cm-.geometry-.rank(dest-.geo)
do iul1rank-1

length z cmget..azis..extent (dest,i-1)
call CM-.mynes..coordinate-l.L(temp ,32)
call CI'u...tconstant-L~temp ,length,32)
call CMlogand.context..ith.test()

call cm-.u-.movezeroalays11(get-.field,32)
call cm-.usubtract..constant-.311(jl,indexl..id,1,32)

call cm-.u.subtract-.constant-3..1l(i2, index-2..id. I.,32)

call cm-.deposit-.newscoordinate-11(source-geo, get..iield, 1,
+ il.32)

call cm-.depositnewscoordinate-11(source-geo, get-.field,2,
* i2,32)

call cm-.get1l(dest..id,get..field,source-id,32)

call cm..deallocate..stack-.through(get-field)
call CMF-.set-.ismodified(dest ,MODIF)

return
end

subroutine gather2-.2d(destl, dest2, index_1, index..2,

+ sourcel, source2)



include '/usr/include/cm/paris-configuration-fort .hI
include '/usr/include/cm/CMF.def s~

c compute desti = sourcel(index-..1indox-2)
c dest2 = source2(index.1index-2)
c
c gets source (2-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c index-.1 :integer field ; first index of source array
c index-2 :integer field ; second index of source array
c sourcel :real source field; 2-dimensional
c source2 :real source field; 2-dimensional

integer desti, dest2
integer sourcel, source2
integer destl-id, dest2-.id
integer dest-.vp-.set ,dest-.geo
integer index-.1 ,i2ndex..1.id
integer index-.2,index-.2id
integer sourcel-id, source2-id
integer source..vp..set ,source.geo
integer get-.field,length,temp,il ,i2
integer i,rank

integer source.temp-.id, dest-.tempid

destl-.id = cmf-.get-.field-.id(destl)
dest2-id = cmf-.get-.field-.id(dest2)

index1-d = cmf-.get.field-.id(index-1)
index.2-.id = cmfgetfield-id(index-2)
source1.-id = cmf-.getfieldid(sourcel)
source2-.id z cm-get-.field-.id(source2)

if (destl-.id .eq. 0) then
print *,

+'Error, the desti argument to gatlier2-.2d is not on the CM'
stop

endif

if (dest2-.id .eq. 0) then
print *,

+'Error, the dest2 argument to gather2-.2d is not on the CM'
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stop
endif

if (indexA...id .eq. 0) then
print *,

+'Error, the index-1 argument to gather2-.2d is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
print *,

+'Error, the index-.2 argument to gather2..2d is not on the CM'
stop

endif

if (sourcel..id .eq. 0) then
print *,

+'Error, the sourcel argument to gather2-.2d is not on the CM'
stop

endif

~i (source2-.id .eq. 0) then
print *,

+'Error, the source2 argument to gather2-.2d is not on the CM'
stop

endif

dest.vp-.set a cmf-.get-.vpsetid(destl)
dest-.geo a cm-.vp.set..geometry (dest ..vp...set)

source-vp-.set = cmf-.get-vp-.set..id(sourcel)
source-.geo - cm-.vp.set..geometry(source-.vp-.set)
call cm-.set-.vp.set(source-.vp-.set)

s ource-.tenp-.id z CMallocate-stack.field(2*32)
call CM..u-.move-I.L(source.temp-.id, sotrcel-id, 32)
call CM-.u.move-lL(source-temp-.id + 32, sot.:ce2-.id, 32)

call cm-.set..vp.set(dest-.vp-.set)

get-.field - cm.allocate.stack..field(32)
temp - cm..allocate-.stack-.field(32)
il z cm.allocate.stack-field(32)
i2 w cm-.allocate-.stack-.field(32)
call cm-.set-.context()
dest-.temp-.id = CMallocate-.stack-.field(2*3'I2)

c select context for destination
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call cm-.my-.newscoordinate-.1(tmpO,32)
call cm..u-.eq-.constant..11t,0,32)
call cm-.logand-.context-.with..test()

rank = cm.geometry-rank(dest-.geo)
do i=l,rank-1

length w cmfget-axis-.extent(destl,i-1)
call CM..my-.news-coordinate..L(temp,i,32)
call CM-.ult~constant-l.L(temp,length,32)
call CM-logand-.context.withtest 0

enddo

call cm-.u-.move-.zero-.always-.11(get.field ,32)
call cm-.u-.subtract-.constant-.3-.11(il ,index-l-..id, 1,32)

call cm-.u-.subtract..constant.3-.11(i2,inde..2-.id, 1,32)
call cm-deposit-.nevs-coordinate-1l(source-geo, get-.field, 1,

+ ii ,32)
call cm...deposit-nes.coordinate-1l(source-.geo, get..field,2,
+ 12,32)

call cm-~get-.1(dest-tempid~get..field,source-.temp-.id,2*32)
call CM-u-.move-l.L(destl~id, dest.temp..id, 32)

call CM-.u-.move-l.L(dest2..id, dest-.temp-.id + 32, 32)

call cm-.deallocate.stack-.through(dest-temp-.id)
call CMF-.set-.ismodified(destl ,MODIF)
call CMF..set-.ismodified(dest2,MDlF)
return
end

subroutine gather3_.2d(destl, dest2, dest3, index-.1, index-.2,
+ sourcel, source2, source3)

include '/usr/include/cm/paris-configuration-fort .h'

include '/usr/include/cm/CMF-.defs .hp

c compute dest = sourceindex..1index.2)
c gets source (2-dimensional) for dest (n-dimensional)

c the dest and index fields must be in the same vp set
c

c parameters
c desti real destination field; n-dimensional

c dest2 :real destination field: n-dimensional

C de~qt3 :real destination field; n-dimensional

c index-1 integer field ;first index of source array

c index-2 :integer field ;second index of source array

c sourcel :real source field; 2-dimensional

c source2 :real source field; 2-dimensional
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c source3 :real source field: 2-dimensional

integer desti, dest2, dest3
integer sourcel, source2, source3
integer desti-id, dest2-id, dest3-.id
integer dest-.vp..set, dest-.geo
integer index-.1 ,index-1.id
integer index-.2,index-.2id
integer sourcel-.id, source2-.id, source3_,id
integer source-.vp-.set,source..geo
integer get-.field,length,temp,il 42
integer i,rank

integer source-.temp..id, dest.temp-.id

destl-id acmf-get.field-.id(desti)
dest2-id - cmf..get-.field.id(dest2)
dest3-id a cmf-get-.field..id(dest3)

index.1.id a cmfget-fied-.id(indez-1)
index.2-.id n cmf-.get..field-.id(indez-.2)
sourcel-id - cmf-get-.field..id~sourcel)
source2-.id -cmf-get-.field-.id(source2)
source3-id = cmf...getfieldid(source3)

if (desti-id eq. 0) then
print *,

+'Error, the desti argument to gather3-.2d is not on the CM'
stop

endif

if (dest2-.id .eq. 0) then
print *,

+'Error, the dest2 argument to gather3-.2d is not on the CM'
stop

endif

if (dest3-.id eq. 0) then
print *,

+'Error, the dest3 argument to gather3-.2d is not on the CM'
stop

endif

if (index-1-.id eq. 0) then
print *,

+'Error, the index-1 argument to gather3-.2d is not on the CM'
stop

endif
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if (index-2-.id .eq. 0) then
print *

+'Error, the index-.2 argument to gather3-.2d is not on the CM'
stop

endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather3-.2d is not on the CM'
stop

endif

if (source2-.id .eq. 0) then
print *,

+'Error, the source2 argument to gather3-.2d is not on the CM'
stop

endif

if (source3-.id .eq. 0) then
print *.

+'Error, the source3 argument to gather3-.2d is not on the CM'
stop

endif

dest.vp-.set = cmf-get-.vp-set-.id(destl)
dest-.geo a cm-.vp...setgeometry(dest-.vp..set)

source-.vp-.set = cf-get-.vp..set-.id(sourcel)
source.geo - cm-sp-.set-.geometry(source-.vp-.set)
call cm-.set-.vp...set (source-.vp..set)
source..temp-.id = CM.allocate-.stack-.field(3*32)
call CM-.u-.move-.IL(source-.temp-.id, sourcel-id, 32)
call CM-.u.moveIL(source.temp-.id + 32, source2.id, 32)
call CM-.u-.mov-lL(source-temp-.id + 64, source3..id, 32)

call cm-set-.vp..set (dest-.vp-.set)

get-.field a cm..allocate-.stack-.field(32)
temp = cm-.allocate-.stack-.field(32)
il a cm..allocate-.stack-.field(32)
i2 z cm..allocate-.stack-.field(32)
call cm-.sev.context()
dest.temp-.id z CM-.allocate-.stackfield(3*32)

C select context for destination

call cm-.my.newscoordinate1l(temp,0 ,32)
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call cm-.u-.eqconstant.1(temp,O,32)
call cm-logand-context-with-test()

rank = cm-.geometry-.rankr(d~t-.geo)
do i=i,rank-i

length = cmf-get-.axis-.extent(destl ,i-1)
call CM-my.news-coordinate-AL(temp ,i,32)
call CMLu-.ltconstant-lL(temp ,length,32)
call CM-.logand-.context..ith-.test()

enddo

call cm-.u-.move-.zero-.always-1.l(get-..ield,32)
call cm..u-.subtract-constant..3-11(il,index.1.id,1,32)
call cm-.u-.subtract-.constant-3-.1l(i2,index.2-.id, 1,32)
call cm-.deposit- ews-.coordiriate-1l(source-.geo, get-.f 1014,1,
+ i1,32)
call cm-.deposit...news.coordiziate-.1l(source-.geo, get..field,2,

+ i2,32)
call cm-get-1l(dest-temp-.id,get-field,source-temp-.id,3*32)
call CMLu-.moveIL(destl-id, dest-.temp,id, 32)
call CM..u-.move-IL(dest2_.id, dest-.temp..id + 32, 32)
call CM-.u-.movelL(dest3-.id, dest.temp-.id + 64, 32)

call cm-.deallocate-.stack-.through(dest-temp-.id)
call CMF-.set-is-.modified(destl ,MODIF)
call CMF-.setismodified(dest2,MQDIF)
call CMF-.set-.ismodified(dest3,MODIF)
return
end

subroutine gather4..2d(desti, dest2, dest3, dest4, index-1.,
+ index-.2, sourcel, source2, source3,
+ source4)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs8.h'

c compute dest a source(index-,index.2)
c gets source (2-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c dest4 :real destination field; n-dimensional
c indexj integer field ; first index of source array
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c index-.2 integer field ; second index of source array
c sourcel real source field; 2-dimensional
c source2 real source field; 2-dimensional
c source3 real source field; 2-dimensional
c source4 real source field; 2-dimensional1

integer desti, dest2, dest3, dest4
integer sourcel, source2. source3, source4
integer destl-id, dest2..id, dest3-id, dest4-.id
integer dest-.vp-.set ,dest.geo
integer index..1,*indexIid
integer index-.2,index.2-.id
integer source..id, source2-id, source3..id, source4-.id
integer source.vp..set *source~geo
integer get-.field,length,temp,il,12
integer i4,r-ank

integer source.temp-id, dest.temp-id

destl-.id cmf..get-.field-.id(destl)
dest2-.id =cmf-.get-.f ield-.id(dest2)
dest3-.id *cmf-get-.field-jid(dest3)

dest4-.id *cmf..get-.field-.id(dest4)

index...lid = critget-.field-.id(index-1,)
index-2-.id -cznf-.get-.field-.id(indez-2)
sourcei..id z cmf-get-.field-.id(sourcel)
source2-.id - cmf-.get-.field..id( source2)
source3-.id - cmf-.get-.field..id(source3)
bource4..id = cmf-get-.field..id(source4)

if (desti..id .eq. 0) then
print *,

+'Error, the desti argument to gather4-.2d is not on the CM'
stop

endif

if (dest2-.id .eq. 0) then
print *,

+'Error, the dest2 argument to gather4..2d is not on the CM'
stop

endif

if (dest3-.id .eq. 0) then
print *,

+'Error, the dest3 argument to gather4-2d is not on the CM'
stop

endif
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if (dest4_id .eq. 0) then
print *,

+'Error, the dest4 argument to gather4_2d is not on the CM'
stop

endif

if (index-l-id .eq. 0) then
print *,

+'Error. the index-I argument to gather4_2d is not on the CM'
stop

endif

if (index_2_id .eq. 0) then
print *,

+'Error, the index_2 argument to gather4_2d is not on the CM'
stop

endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather4_2d is not on the CM'
stop

endif

if (source2_id .eq. 0) then
print *,

+'Error, the source2 argument to gather4_2d is not on the CM'
stop

endif

if (source3_id .eq. 0) then
print *,

+'Error, the source3 argument to gather4_2d is not on the CM'
stop

endif

if (source4_id .eq. 0) then
print *,

+'Error, the source4 argument to gather4_2d is not on the CM'
stop

endif

dest.vp-set = cmfget-vpsetid(destl)
destgeo a cm-vp-setgeometry(dest-vp.set)

source-vp-set = cmf.get.vpset-id(sourcel)
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source-.geo = cm-.vp-.set..geometry(source-vp-.set)
call cm-.set-.vp-.set(source.vp..set)
source-.temp-.id = CM-.allocate-stack-.field(4*32)
call CM-.u-.move-lL(source-temp..id, sourcel-.id, 32)
call CM-.u-.moveIL(souce-temp-.id + 32, source2-.id, 32)
call CM-.u-.move-..L(source-.temp-.id + 64, source3-.id, 32)
call CM-.u-.move-IL(source-.temp-.id + 96, source4-.id, 32)

call1 cm-.set..vp-.set(dest..vp-.set)

get-.field a cm-.allocate-.stack.field(32)
temp - cm..allocate.stack-.field(32)
ii = cm-.allocate-.stack-.field(32)
12 -cm-.allocate-.stack-.field(32)
call cm.set..context()
dest-.temp-.id - CM.allocate-.stack.-.field(4*32)

c select context for destination

call cm..my-.news-.coordinate-.1l(temp .0,32)
call cm-.ueqconstant1(temp,0,32)
call cm-.logand-.context-.with-.test()

rank a cm-.geometry-.rank(dest..geo)
do iml,rank-1

length a czzf-get-.axis-.extent(destl ,i-l)
call CM-.my-.newscoordinatelL(temp, i,32)
call CN..u-.lt.constantlL(temp ,length,32)
call CW..logand-.context-..ith-.testo)

enddo

call cm-.u-.move-.zero-.always-.1(get-.field, 32)
call cm-.usubtractconstant-.311(il~indexA...id.1,32)
call cm-.u-.subtract-.constant-.3-1l(i2,index-2-.id, 1,32)
call cm-.deposit-.news-.coordinate-.1l(source-.geo, get-field, 1,
+ il,32)
call cm-depositnescoordinate-1(souce-geo, get-.field,2,
+ i2,32)
call cm..get-.11 Cdest..temp-.id ,get-.f jeld, source-.temp..id .4*32)
call CMu.moveL(destlid, dest..temp-id, 32)
call CM-u-.move...1(dest2-.id, dest-.temp-id + 32, 32)
call CM-.u-.move..L(dest3-.id, dest-.temp..id + 64, 32)
call CM-.u.move-IL(dest4-.id, dest.temp.id + 96, 32)

call cm-deallocate-stack-tbrough(dest-temp-id)
call CMF-set-.is-.modified(destl ,MODIF)
call CMF-.set-.ismodified(dest2,MODIF)
call CMF-.set-.ismodified(dest3,MODIF)
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call CMF-.set-.ismodified(dest4,MODIF)
return
end

subroutine gatherl-.3d(dest ,indexA * index-.2, index-,3 ,source)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs .h'

C compute dest = source(index-l.1index-.2,index.3)
c gets source (3-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same vp set
c
c parameters
c dest :real destination field; n-dimensional
C index-1 integer field ; first index of source array
c index-.2 :integer field ; second index of source array
c index-.3 :integer field ; third index of source array
c source :real source field; 3-dimensional

integer ds,dest-d,dest-vp-.set, dest-.geo
integer index-1,index..L-id
integer index-.2, index-.2-.id
integer index-.3, index.3...id
integer source,source..id, source-.vp..set, source-.geo
integer get-.field,length,temp, il,i2, i3
integer i,rank

dest-.id - cmf-.get-.field-.id(dest)
index...Lid = cmf-get..fieldid(index-1)
index-.2..id -cmf..get-.field-.id(index-.2)
index-.3..id w cmf-get-field-.id(index-3)
source-id - cmf-.get-.field-.id(source)

if (dest-.id .eq. 0) then
print *,

+'Error, the dest argument to gatherl-.3d is not on the CM'
stop

endif

if (indexj...id .eq. 0) then
print *,

+'Error, the index-j argument to gatherl-.3d is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
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print *

+'Error, the index-.2 argument to gatherl-.3d is not on the CM'
stop

endif

if (index-3-.id .eq. 0) then
print *,

+'Error, the index-.3 argument to gather..3d is not on the CM'
stop

endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to gatherl-.3d is not on the CM'
stop

endif

dest.vp-.set a cmf...get.vp.set-.id(dest)
dest..geo - cm-.vp-.set-geometry(dest.vp-.set)

source-.vp-.set a cmf-.get-.vp-.set.-id(source)
source-.geo - cm-.vp.set-.geometry(source-.vp-.set)

call cm-.set-.vpset(dest-.vp-.set)

get-.field - cm-.allocate-.stack-.field(32)
temp - cm-.allocate-.stack-.field(32)
il - cm-.allocate-.stack-.field(32)
12 -cm-.allocate-.stack-.field(32)
iD = cm-.allocate-stack-.field(32)

c select context for destination

call cm-.set-.context()
call cm-.mynewscoordinate1l(temp .0,32)
call cm-.u.eq~constant.1(temp,0,32)
call cm-.logand.context..ith-.test()

rank a cm-.geometry.rank(dest-.geo)
do imi.rank-1

length - cmf-.get.axis-.extent(dest ,i-i)
call CM.mynes.coordinate-lL~temp, i,32)
call CM.ult..constant.iL (temp .length. 32)
call CMlogand.context-w.ith-.test()

enddo

call cm..u-.movezero-.alays-.1(getfield, 32)
call cm-.usubtract.constant3-1(il~index-l-..id,1,32)
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call cm-.usubtract-.constant-.3-1(i2,inde.2-.id, 1,32)

call cm-.u-.subtract-.constant.3-11(i3,index-3-id, 1,32)

call cm-.deposit.news-coordinate-1l(source.geo, get..field, 1,
+ il,32)

call cm-.deposit-.newscoordinate-1l(source-.geo, get..field, 2,

+ i2, 32)

call cm.-.depositnewscoordinate-1(source-geo, get-.field,3,
+ i3,32)

call cm..get-1l(destid,get-field,source-.id.32)

call cm-.deallocate-.stack-.through(get-.field)
call CMF-.set-is-.modified(dest ,MODIF)

return
end

subroutine gather2..3d(destl. dest2, index. index-.2, index-.3,

+ sourcel, soiirce2)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-defs .h'

c compute desti - sourcel(index.1,idex-2,index-.3)
c dest2 asourca2(index-l,index.2,index-.3)
c
c gets source (3-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional

c index-1 integer field ; first index of source array

c index-.2 :integer field ; second index of source array

c index-3 :integer field ; third index of source array

c sourcel :real source field; 3-dimensional

c source2 :real source field; 3-dimensional

integer destI, dest2
integer sourcel, source2
integer destl..id, dest2-.id
integer dest-.vp-.set ,dest-geo
integer index. , indexj...id
integer index..2, index-.2-.id

integer ine_,index-.3id
integer sourcel-id, source2-.id
integer source-.vp-.set ,source-.geo

integer get~field,length,temp,il~i2,i
3

integer i,rank
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integer source-.temp-id, dest-.temp..id

destl-id = cmf-.get-.field-.id(destl)
dest2-.id =cm! ..get.f ield..id(dest2)

index-l-iJd = cmfgetfield-id(index-1)
index-.2...id = cmf-get-field.id(inde..2)
index-3-.id = cmf-.get-.field-.id(indez-.3)
sourcel-.id = cmt-get-.field.id(sourcel)
source2-.id = cmt-get-.field-.id(source2)

if (desti-.id .eq. 0) then
print *,

+'Error, the desti argument to gather2-.3d is not on the CM'
stop

endif

if (dest2..id .eq. 0) then
print *,

+'Error, the dest2 argument to gather2-.3d is not on the CM'
stop

endif

if (index-l-..id .eq. 0) then
print *,

+'Error, the index-. argument to gather2..3d is not on the CM'
stop

endif

if (index.2-d .eq. 0) then
print *,

+'Error, the index..2 argument to gather2-.3d is not on the CM'
stop

endif

if (index.3-d .eq. 0) then
print *,

+'Error, the index-.3 argument to gather2-.3d is not on the CM'
stop

endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather2-.3d is not on the CM'
stop

endif
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if (source2..id .eq. 0) then
print *,

+'Error, the source2 argument to gather2-.3d is not on the CM'
stop

endif

dest-.vp-.set = cm-get-.vp-.set-.id(desti)
dest.geo = cm-.vp-.set-.geometry(dest..vp..set)

source..vp-.set = ctfget-vp-.set-.id(sourcel)
source-.geo = cm-.vp.set-.geometry (source-.vp...set)
call cm-.set-.vp-.set(source..vp-.set)
source-.temp-.id = CM.allocate-stack-.field(2*32)
call CM.u.moveIL(source-.temp..id, eourcel-.id, 32)
call CM-u-.move-lL(source-temp-.id + 32, source2-id, 32)

call cm-.set-.vp.set(dest-.vp-.set)

get-.field - cm-.alocatesackAield(32)
temp = cm-.allocate..stack-.field(32)
il u cm-.allocate-.stack-.field(32)
i2 a cm-.allocate-.stack-.field(32)
i3 - cm-.allocate..stack-.field(32)
call cm-.set.context()
dest-.temp-.id - CW..allocate-.stack-.field(2*32)

c select context for destination

call cm-.my.news-.coordinate..11 (temp.0 ,32)
call cm-.ueqconstant1(temp.O,32)
call cm-.logand..context..vith.test()

rank = cm..geometry-.rank(dest-.geo)
do i1l,rank-1

length a cmf-.get-.axis-.extent(destl ,i-1)
call CM-my-.nevs-coordinate-IL (temp i ,32)
call CMu-lt.constant. IL (temp ,length ,32)
call CMlogand.context-.with.test()

enddo

call cm..u.move.zero.alvays-11(get..f leld ,32)
call cm..u-.subtractconstant-.311(il,index-.l-id,1,32)
call cm-.u-.subtract..constant-.3..1l(i2,index-2-.id, 1,32)
call cm-.u-.subtract-.constant-.3-.1(i3,index..3.id, 1,32)
call cm-d.eposit-.news-coordinate-1l(source-.geo, get-.field, 1,
+ il,32)
call cm-.deposit-.newscoordinate-1l(source-geo, get-.field,2,

+ i2,32)
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call cm..deposit-.news-.coordinate-.1l(source-.geo, get-field,3,
+ i3,32)
call cm-get-1l(desttempid,get-field,source-temp-.id,2*32)
call CM..u-move-l.L(destl..id, dest.temp-.id, 32)
call CM-.u-.moveIL(dest2-.id, dest-.temp-.id + 32, 32)

call cm-.deallocate-.stack..through(dest-temp-.id)
call CMF-.set-is-.modified(destl ,MODIF)
call CMF-set-.is-.modified(dest2,MODIF)
return
end

subroutine gather3-.3d(destl, dest2, dest3, index-1, index..2,
+ index-..3 bourcel, source2, source3)

include '/usr/include/cm/paris-conftiguration-fort .hI
include '/usr/!.clude/cm/CMF-.defs .h'

c compute dest = source(index.1,index-2,index-3)
c gets source (3-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
" destl real. destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c index-j integer field ; first index of source array
c index-.2 :integer field ; second index of source array
c index-.3 integer field ; third index of source array
c sourcel real source field: 3-dimensional
c source2 real source field; 3-dimensional
c source3 real source field; 3-dimensional

integer desti, dest2, dest3
integer sourcel, source2, source3
integer destl-id, dest2-.id, dest3-id
integer dest.vp..set ,dest-.geo
integer index-1,index-.1.-id
integer index-2, index.2-.id
integer index..3, index3-id
integer sourcel-.id, source2-.id, source3-.id
integer source.vp-.set ,source-gpo
integer get-.field,length,temp,il,i2,i3
integer i,rank

integer source-.temp-.id, dest-.tempid
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destl-id = cmf-get-.field-.id(destl)
dest2-id =cmf-.get-.field-.id(dest2)

dest3..id = cmf-.get-.field-.id(dest3)

index-l-id = cmf-.get-.field-.id(index-.1)

index-2-.id = cmf-.get-.field-.id(index..2)
index3-d = cmf-.get-.field-.id(index-.3)
sourcel..id = cmf-.get-.field-.id(ourcel)

source2-.id = cmf-get-.field-.id(source2)

source3-id = cmf-.get-.field-.id(source3)

if (destl-.id .eq. 0) then
print *,

+'Error, the desti argument to gather3.3d is not on the CM'

stop

endif

if (dest2..id .eq. 0) then

print *,

+'Error, the dest2 argument to gather3-.3d is not on the CM'

stop
endif

if (dest3-.id .eq. 0) then

print *,

+'Error, the dest3 argument to gather3-.3d is not on che CM'

stop
endif

if (indexj...id .eq. 0) then

print *,

+'Error, the index-1 argument to gather3..3d is not on the CM'

stop

endif

if (index-2-.id .eq. 0) then

print *,

+'Error, the index-.2 argument to gather3-.3d is not on the CM'

stop

endif

if (index-3-id .eq. 0) then

print *,

+'Error, the index-3 argument to gather3-.3d is not on the CM'

stop
endif

if (sourcel-id .eq. 0) then



print *

+'Error, the sourcel argument to gather3-.3d is not on the CM'

st op

endif

if (source2-id .eq. 0) then

print *,

+'Error, the source2 argument to gather3-3d is not on the CM'
st op

endif

if (source3-id .eq. 0) then

print *,

+'Error, the source3 argument to gather3-.3d is not on the CM'

stop
endif

dest.sp-.set = cmfgetvp-set-.id(desti)

dest..geo = cm..yp-.set-.geometry(dest-.vp~set)

source-.vp..set = cmfget-vp-.set-id(sourcel)

source-.geo = cm-.vp-set..geometry(source-vp-.set)

call cm-.set-.vp-..et(source..yp-.set)
source.temp..id = CMallocate-.stack-.field(3*32)

call CM-.u-.moveIL(source-temp-.id, sourcel..id. 32)

call CM-u-~move-..L(source..temp-.id + 32, source2-.id, 32)

call CW.u.moveIL(source-.temp-.id + 64, source3..Ad, 32)

call cm..set..vp..set(dest..yp-.set)

get-.field - cm-.allocate-.stack-.field(32)
temp -cm-.allocate-.stack-.field(32)
il - cm-.allocate-.stack-.field(32)

i2 = cm..allocate..stack-.field(32)
i3 w cm-.allocate-.stack.field(32)
call cm..set..context()

dest..tempid a CM.allocate-.stack-.field(3*32)

c select context for destination

call cm-.my-.news-.coordinate..11m, 0,32)

call cm-ueq-constant-.11(temp,0,32)

call cmlogandcontext-with-test()

rank a cm-.geometry-.rank(dest-.geo)

do i=l,rank-1

length = cmf-get-axis-.extent(desti,i-1)

call CM-my-news.coordinate-l L(temp, i,32)
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call CM-u-lt-constant. L (temp ,length ,32)
call CM-ogand-context.yith-,test()

enddo

call cm-.u.movezeroalways1(get-.field,32)
call cm-.u-.subtract-.constant-.3-11(ilindex-.l.id, 1,32)
call cm-.u-.subtract-.constant-3..11(Ci2 *index.2.id, 1,32)
call cm-u-.subtractconstnt3-1(i3,index3-.id, 1,32)
call cm-.deposit-.news-coordinate-1l(source-.geo, get-.field, 1,

+ il,32)--

call cm-.deposit-news-.coordinate-1l(source-geo, get-.field,2,
+ i2,32)
call cm-.deposit-.news-.coordinate-.11 (source..geo, get-.fieIv, 3,
+ i3,32)
call cm-.getl (dest.temp..id .get-.f leld, source-.temp-.id .3*32)
call CM..u-.move-l.L(destlid, dest-.temp..id, 32)
call CM-.u.move-.1L(dest2..id, dest.temp.id + 32, 32)
call CM-u-.moveALWdest3-.id, dest-.temp.id + 64, 32)

call cm-.deallocate-.stack-.through(dest-.temp-id)
call CMF-.set-.ismodified(destl ,MODIF)
call CMF-.setis-.modified~dest2,MODIF)
call CMF-.set-.ismodfied(dest3 .MODIF)
return
end

subroutine gather4-.3d(destl, dest2, dest3, dest4, index-1,
+ index-.2, index..3, sourcel, source2,
+ source3, source4)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs~h

c compute dest asource(index-l,index-2,index-3)
c gets source (3-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same vp set
c
c parameters
c desti real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c dest4 :real destination field; n-dimensional
c index-1 integer field ;first index of source array
c index-.2 :integer field ;second index of source array
c sourcel :real source field; 3-dimensional
c source2 :real source field; 3-dimensional
c source3 :real source field; 3-dimensional
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c source4 real souirce field; 3-dimensional

integer desti, dest2, dest3, dest4
integer sourcel, source2, source3, source4
integer destl-.id, dest2-.id, dest3-id, dest4-.id

integer dest.vp-.set ,dest-.geo
integer index-l, index..1.id
integer index-2,*index-2..id
integer index-.3, index-.3..id
integer sourcel-.id, soturce2-.id, soturce3-.id, source4-.id
integer source-p-.set ,source.geo
integer get..field,length,temp,i1,i2.i3
integer i,rank

integer source.temp.id, dest-.tempid

destl-.id -cmf-.get-.field-.id(destl)
dest2..id = cmf-get-.field-.id(dest2)
dest3-.id = crif-.get..-field-.id(dest3)
dest4-.id = cmf-get-.field-.id(dest4)

index1-d - cmfget-field-.id(indez-1)
index-.2id = cif-get-field-.id(index..2)
index-3-.id = ctfget-field-.id(index.3)
sourcei-.id a cmf-.get-.field-.id(sourcel)
source2-id = cmf-get-.field-id(source2)
source3-.id z cmf-get-field-.id(soturce3)
source4..id - ctfget-field-id(source4)

if (destl..id -eq. 0) then
print *,

+'Error, the desti argument to gather4-.3d is not on the CM'

stop
endif

if (dest2-.id .eq. 0) then
print *,

+'Error, the dest2 argument to gather4-.3d is not on the CM'

stop
endif

if (dest3..id .eq. 0) then

print *,

+,Error, the dest3 argument to gather4.3d is not on the CM'

stop
endif

if (dest4-id -eq. 0) then
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print *,
+'Error, the dest4 argument to gather4_3d is not on the CM'

stop
endif

if (index-l-id .eq. 0) then
print *,

+'Error, the indexl argument to gather4_3d is not on the CM'
stop

endif

if (index_2_id .eq. 0) then
print *,

+'Error, the index_2 argument to gather4_3d is not on the CM'

stop
endif

if (index_3_id .eq. 0) then
print *,

+'Error, the index_3 argument to gather4_3d is not on the CM'

stop
endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather4_3d is not on the CM'
stop

endif

if (source2_id .eq. 0) then
print *,

+'Error, the source2 argument to gather4_3d is not on the CM'

stop
endif

if (source3id .eq. 0) then
print *,

+'Error, the source3 argument to gather4_3d is not on the CM'
stop

endif

if (source4_id .eq. 0) then
print *,

+'Error, the source4 argument to gather4_3d is not on the CM'

stop
endif
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dest-.vp-s.et = cmf..get-vp-set-id(desti)
dest-.geo = cm..yp-.set-.geometry(dest-vp.set)

source-.vp..set = cmfget-vp.set-id(sourcel)
source-.geo = cm-vp-.set-geometry(source-.vp-.set)
call cm-.set-.vp-.set(source-.vp-.set)
source-.temp-.id - Callocate..stack-field(4*32)
call CM-u-.movelL(source-.temp-.id, sourcel-.id, 32)
call CM-.u-.movelL(source-temp-.id + 32, source2id, 32)
call CM-.u-.move-1L(source-.temp-.id + 64, source3-.id, 32)
call CM-u-.move-lL(ource-temp-.id + 96, source4-.id, 32)

call cm-.set-vp-.set(dest-vp-.set)

get-.field - cm-.allocate-.stack-.field(32)
temp - cm-.allocate-.stack-.field(32)
il w cm.allocate-.stack-.field(32)
i2 - cm-.allocate-.stack.field(32)
D3 - cm-.allocate-.stackfield(32)
call cm-.set..ontext()
dest.temp-.id = CM-allocate-.stackfield(4*32)

c select context f or destination

call cm-.mynes.coordinatel(teinp,O,32)
call cm..u-eq.constant-1l(temp ,O,32)
call cm-logand-context-w.ith-test()

rank a cm-geometry..rank(dest..geo)
do iml,rank-1

length z cmtget-.axis..extent(destl,i-1)
call CM-my-.news-.coordinate. L (temp, i,32)
call CM-.u-lt-constant. L (temp ,length, 32)
call CM-.logand-.context-w~ith-.test()

enddo

call cm-.u-.move-zero..always..11 (get-field, 32)
call cm-.usubtractconstant311(ilindex-.l-id,1,32)
call cm..u-.subtract-.constant-.3..Al(i2 ,index-.2..id, 1,32)
call cm-.usubtractconstant-.3-11(i3,index.3-.id, 1,32)
call cm-.deposit.news-.coordinate-1l(source-.geo, get..field, 1,

+ il,32)
call cm-.doposit-news-.coordinate11(source.geo, get..Jield,2,

+ i2,32)
call cm-.depositnewscoordinate11(source-geo, get-.field,3,

+ 13,32)
call cm,.get-1l(dest-temp-.id,get-.field,source-.temp-.id,4*32)
call CM-.umovelL(destl-id, dest-.temp-.id, 32)
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call CM-.u-.movelL(dest2-.id, dest-.temp-.id + 32, 32)
call CM-.u-.move-I.L(dest3-.id, dest.temp-.id + 64, 32)
call CW..u-.move-.IL(dest4-.id, dest-temp-.id + 96, 32)

call cm-eallocate.stack-through(dest-temp.id)
call CMF..set-.is-.modified(destl ,MODIF)
call CMF-.set-.is.modified~dest2,MODIF)
call CMF..set...ismodified(dest3 ,MODIF)
call CMF-.set-.ismodified(dest4,MODIF)
return
end

subroutine gatherl-4d(dest ,indexA, index-.2, index..3, index-A,
source)

include '/usr/ include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs .h'

c compute dest - source(index-,index2,index-3,index-4)
c gets source (4-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c dest :real destination field; n-dimensiona.
c index-1 integer field ; first index of source array
c index-2 :integer field ; second index of source array
c index-3 :integer field ; third index of source array
c index-.4 :integer field ; fourth index of source array
c source :real source field; 3-dimensional

integer dest ,dest-i.d~dest.vp-.set,dest-.geo
integer index.1 , index1-d
integer index-.2, index-2..id
integer index-.3, index-3-.id
integer index-.4, index-4-id
integer source,source-id,source.vp.set ,source-.geo
integer get-.field,length,temp,il,i2,i3,i4
integer i,rank

dest-... a cmf.get.-fieldid(dest)
index-.1..id w cmf-get-.field.id(index-1)
index-2-.id a cmf-.get-.field-.id(index-.2)
index-.3..jd a cintget-ield-id(index-3)
indexA...id = cmf-.get-.field-.id(index-.4)
source-.id - cif-.get-.field-~id(source)

if (dest-.id .eq. 0) then
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print *,

+'Error, the dest argument to gather..4d is not on the CM'
stop

endif

if (index-1.-.id .eq. 0) then
print *,

+'Error, the index-.I argument to gatherl-4d is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
print *,

+'Error, the index-.2 argument to gatherl-.4d is not on the CM'
stop

endif

if (index-3-.id .eq. 0) then
print *,

+'Error, the index-.3 argument to gatherl-.4d is not on the CM'
stop

endif

if (index-4-.id .eq. 0) then
print *,

+'Error, the index..4 argument to gatherl-4d is not on the CM'
stop

endif

if (source-id .eq. 0) then
print *,

+'Error, the source argument to gatherl-4d is not on the CM'
stop

endif

dest-vp-.set a cmf..get-.vp.set.id(dest)
dest-.geo a cm..vp.set..geometry (dest..vp..set)

source-.vp..set a cat-get-vp...set..id(source)
source-.geo - cm-.vp.set-.geometry (source-.vp-.set)

call cm-.set-vp-set(dest-vp-.set)

get-.field - cm..allocate-.stack-.field(32)
temp a cmallocate-.stack..field(32)
il w cm-.allocate-.stack.field(32)
i2 a cm.allocate..stack-field(32)
iD a cm-.allocate-.stack-.field(32)
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A4 - cm-.allocate-.stack-.field(32)

c select context f or destination

call cm-.set-.context()
call cm-~my.news-.coordinate..11 (temp ,0,32)
call cm-.u-.eqconstant1(temp,O,32)

call cm-.logand-.context-.with-.testoC

rank - cm..geometry-.rank(dest..geo)
do iml,rank-1

length =cmf-gat.axis-.extent(dest, i-1)
call CMt-my-.news...coordinate-l.L(temp i .32)

call CM-.ultconstantL(temp~length,32)
call CM-ogand-context-w.ith-.test()

enddo

call cm-.u-.move.zero-.alvays-.1l(get.f jeld ,32)

call cm..u-.subtract-constant-.3..1l(il,index.i..id,1,32)
call cm-.u-.subtract-.constant-.3-.11(i2, index-.2-.id, 1,32)
call cm-.u-.subtract-.constant...&11(i3. index..3-id,1,32)

call cm..u-.subtractconstant31(i4 ,index-.4-.id, 1.32)

call cm-.deposit-.newscoordinate-.11(source..geo, get..field, 1.
+ il,32)

call cm-deposit-nivs-coordinate-11(source-.geo, get-.field,2,

+ 12,.32)
call cm-depositnews-coordinate-1(source-geo, get-.field,3,

+ i3,32)

call cm-.deposit..news-.coordinate-.11(source-.geo, get..Jield .4,
+ i4,32)

call cm-.get-.1(dest-.id,getfield.ource-id,32)

call cm-.deallocate-.stack-.through(get-.field)
call CMF-.set-is-.modified(dest ,!ODIF)
return
end

subroutine gather2_.4d(destl, dest2, index-.1, index..2, index-.3,
+ index-.4, sourcel, source2)

include '/usr/include/cm/paris-configurationflort .h'

include '/usr/include/cm/CF-def s.h'

C compute desti = sourcel(index-,idex_2,ifldex-3,ifldex-4)
c dest2 - source2 (index-..1,index..2, index..3 ,index-4)
c
c gets source (4-dimensional) for dest (n-dimensional)
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c the dest and index fields must be in the same vp set
c
c parameters
c destl : real destination field; n-dimensional
c dest2 : real destination field; n-dimensional
c index-l : integer field ; first index of source array
c index_2 : integer field ; second index of source array
c index_3 : integer field ; third index of source array
c index_4 : integer field ; fourth index of source array
c sourcel : real source field; 3-dimensional
c source2 : real source field; 3-dimensional

integer destl, dest2
integer sourcel, source2
integer destl-id, dest2_id
integer dest-vp.set,dest-geo
integer index-1,index-1-id
integer index_2,index_2-id

integer index_3,index_3_id
integer index_4,index_4_id
integer sourcel-id, source2_id
integer source.vp.set,source-geo
integer get-field,length,temp,il,i2,i3,i4
integer irank

integer sourcetemp-id, desttemp-id

destl-id a cmf-get-field-id(destl)
dest2_id a cmf-get-field-id(dest2)

index_1_id = cmf-get-field-id(inde-1)
index_2_id = cmf-get-field-id(inde_2)
index_3_id = cmf-get-field-id(index_3)
index-4_id = cmf-get-field-id(inde_4)
sourcel-id = cmf-get-field-id(sourcel)
source2_id = ctfget-field-id(source2)

if (destl-id .eq. 0) then
print *,

+'Error, the destl argument to gather2_4d is not on the CM'
stop

endif

if (dest2_id .eq. 0) then
print *,

+'Error, the dest2 argument to gather2_4d is not on the CM'
stop

endif
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if (indexIid .eq. 0) then
print *,

+'Error, the index_1 argument to gather2_4d is not on the CM'
stop

endif

if (index_2_id .eq. 0) then

print *,
+'Error, the index_2 argument to gather2_4d is not on the CM'

stop
endif

if (index_3Sid .eq. 0) then
print *,

+'Error, the index_3 argument to gather2_4d is not on the CM'
stop

endif

if (index_4_id .eq. 0) then
print *,

+'Error, the index_4 argument to gather2_4d is not on the CM'

stop
endif

if (sourcei-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather2_4d is not on the CM'

stop
endif

if (source2_id .eq. 0) then
print *,

+'Error, the source2 argument to gather2_4d is not on the CM'

stop
endif

dest.vp.set - cmf-get.vp.setid(destl)
dest-geo - cm-vp.set-geometry(dest_vp-set)

sourcevp-set z cmfget-vp-set_ id(sourcel)
sourcegeo = cm-vp-setgeometry(source-vp-set)
call cmset-vp-set(source-vp-set)
source-temp-id = CM-allocate-stack-field(2*32)
call CM-u-moveIL(source.temp-id, sourcelid, 32)

call CM-u-movelL(source-temp-id + 32, source2_id, 32)

call cm-set-vpset(dest-vpset)
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get-.field = cm..allocate-.stack-.field(32)
temp = cm-.allocate-.stack-.field(32)
il - cm-.allocate-.stack-.field(32)
i2 = cm-.allocate-.stack-field(32)
i3 m cm..allocate-.stack-.field(32)

=cm-.allocate-stBack-.field(32)
call cm..set.context()
dest-.temp..jd m CM-allocate-.stack-.field(2*32)

c select context for destination

call cm..my-.newis-.coordinate..11 (temp ,O,32)
call cm-.ueqconstant1(temp,O,32)
call cm-logand..context-w.ith..testoC

rank a cm-~geometry-.rank(dest..geo)
do i=l,rank-1

length a cmf-.getaxis-.extent(destl .1-1)
call CM-.my-.newscoordinate-..L(temp, i,32)
call CM-.u..t-constant-l L (temp ,t, 32)
call CI.Llogand-.context.vith-.test()

enddo

call cm-.u-.move-.zero.always...1(get-.field,32)
call cm-,u-.subtract-.constant3- 11i,index.l-id, 1,32)
call cm-u-.subtract-constant-3-.11(i2, index-.2..id, 1,32)
call cm-.u-.subtract...constant-.3-1l(i3 ,inde..3-.id, 1,32)
call cm-u-subtract-constant-3-.1l(i4,index-4-.id, 1,32)
call cm-.deposit-.nes.coordinate-.11(source..geo, get-.field, 1,
+ 11,32)
call cm-.deposit-.nes.coordinate1l(source.geo, get..field,2,

+ i2 ,32)
call cm-deposit-news-.coordinate-1(source-geo, get-.field,3,

+ i3,32)
call cm-.deposit-.news-coordinate-1l(source-.geo, get..field,4,
+ i4,32)
call cm-.get-1l(dest.temp-.id,get-.field,source-.temp-.id,2*32)
call CM-.u-.move-lL(desti-.id, dest..temp..id, 32)
call CM-.u-.movelL(dest2-.id, dest-.temp-.id + 32, 32)

call cm-.deallocate..stack-through(dest-temp-id)
call CMF-.set-.is.modified(destl,MODIF)
call CMF..set-is-.modified(dest2,MODIF)
return
end

93



subroutine gather3-4d(destl, dest2, dest3, index-.1, index..2,
+ index-.3, index-.4,sourcel, source2, source3)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-defs .ia

c compute dest = source(index-..,index-.2,index-.3,index-4)
c gets source (4-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c desti real destination field; n-dimensional1
c dest2 :real destination field; n-dimensional
c dest3 :real destination field, n-dimensional
c index-.. : integer field ; first index of source array
c index-2 :integer field ; second index of source array
c index-3 :integer field ; third index of source array
c index-.4 :integer field ; fourth i-ndex of source array
c sourcel :real source field; 3-dimensional
c source2 :real source field; 3-dimensional
c source3 :real source field; 3-dimensional

integer desti, dest2, dest3
inceger sourcel, source2, source3
integer destl-.id, dest2-.id, dest3-.id
integer dest-.vp-.set ,dest-.geo
integer indexA * index-l-..id
integer index-.2, index-2-.id
integer index-.3, index-.3..id
integer index4, index-.4..id
integer sourcel..id, source2-.id, source3..id
integer source.vp-.set, source...lo
integer get-.field,length~temp.il.i2,i3,i4
integer i,rank

integer source-.temp-id, dest-.temp-id

destl-id - cmf-.get-.field-.id(destl)
dest2-.id wcmf-get-field-.id(dest2)
dest3-.id - cif-.get-.field-.id(dest3)

indexj...id = cmL.get-.field-.id(index-1)
index-.2-.id acmfget.field-id(index-2)
index-3-.id = cmfgetfielLid(index-3)
index-4-id = cit-get-.field-.id(index-4)
sourcel-.id = cmf..get-.field-.id(sourcel)
source2-id a cmf-.get-.field-.id(source2)
source3-.id = cm-get...field..id(source3)
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if (destlid .eq. 0) then
print *,

+'Error, the destl argument to gather3_4d is not on the CM'
stop

endif

if (dest2_id .eq. 0) then
print *,

+'Error, the dest2 argument to gather3_4d is not on the CM'
stop

endif

if (dest3_id .eq. 0) then
print *,

+'Error, the dest3 argument to gathqr3_4d is not on the CM'
stop

endif

if (index-l-id .eq. 0) then
print *,

+'Error, the index-1 argument to gather3_4d is not on the CM'
stop

endif

if (index_2_id .eq. 0) then
print *,

+'Error, the index_2 argument to gather3_4d is not on the CM'
stop

endif

if (index_3_id .eq. 0) then
print *.

+'Error, the index_3 argument to gather3_4d is not on the CM'
stop

endif

if (index_4_id .eq. 0) then
print *.

+'Error, the index_4 argument to gather3_4d is not on the CM'
stop

endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather3_4d is not on the CM'
stop

endif
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if Csource2-.id .eq. 0) then
print *,

+'Error, the source2 argument to gather3.4d is not on the CM'
stop

endif

if (source3..jd .eq. 0) then
print *,I

+'Error, the source3 argument to gather3-.4d is not on the CM'
stop

endif

dest.yp-.set - cmf-.get-vp-.set-.id(desti)
dest-.geo acm-.vp-set-geometry(dest-vp-.set)

source..yp-.set = cmf-.get..yp-.set-.id(sourcel)
source-.geo = cm-vp...set~.geometry(source-.vp..set)
call cm-.set-.vp.set(source-.vp-.set)
source-.temp-.id = CMallocate-.stack-.fieldC3*32)
call CM.u.moveL(source-.temp-.id, sourcel-.id, 32)
call CM.u.moveIL(source-.temp-.id + 32, source2..id, 32)
call CM-.u-.move..L(source..temp-.id + 64, source3-.id, 32)

call cm-.set.vp-.set(dest..yp.set)

get-.field - cm.allocate-.stack-.field(32)
temp n cm-.allocate-.stack-.field(32)
il a cm-.allocate-.stack-.field(32)
i2 acm-.allocate-.stack-.field(32)
i3 = cm-.allocate-.stack..field(32)
iA a cm-.allocate..stack-.field(32)
call cm-.set-.context()
dest-.temp-.id = CMallocate-.stack-.field(3*32)

c select context for destination

call cm..my.nevs.coordinate1l(temp,O.32)
call cni..ueqconstant.1(temp .0,32)
call cm-logand-.context-.vith..testoC

rank = cm-.geometry-.rank(dest-.geo)
do iml,rank-1

length zcmf-.get.axis.extent(destl,i-1)
call CM-my-.news-.coordinatelL(temp ,i ,32)
call CM..u-.ltconstantAL(temp,length,32)
call CM-ogand-context-vith-.test()

enddo
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call cm..u-.move-zero.always1l(get-.field,32)
call cm-u-.subtractconstant3-1l(i1 ,index..1.id, 1,32)
call cm-.u-.subtract...constant-.3-.1l(i2, index-2-.id, 1,32)
call cm-.u-.subtract-.constant-.3.1(i3,index-.3.id,1,32)
call cm-.u-.subtract-.constant-3-11(i4,index-4-.id, 1,32)
call cm-.deposit-.newscoordinate-1l(source-.geo, get-.field, 1,

+ ii ,32)
call cm-.deposit..news-.coordinate-.11 (source-.geo, get-.f told, 2,

+ i2,32)
call cm-.deposit-.news.coordinate-1l(source-.geo, get..!ield,3,

+ 13,32)

call cm-deposit-nes.coordinate-1l(source-.geo, get..!ield,4,
+ i4,32)
call cm-.get-.1(dest-.temp-.id~get field~source temp-..d,*32)
call CM-.u-.move...L(desti-.id, dest-.temp.id, 32)
call CW..u.move-.1L(dest2.id, dest.temp.id + 32, 32)
call CM-.u-.move-W1Ldest3-.id, dest-.temp.id + 64, 32)

call cm-.deallocate-.stack-.through(dest.temp-.id)
call CMF-.set..is.modified(destl,MODIF)
call CMF-.set..ismodified(dest2,MODIF)
call CMF-.set-.is.modified(dest3.MODIF)
return
end

subroutine gather4.Ad(destl, dest2, dest3, dest4, index..1,
+ index-.2 index-.3, index..4, sourcel,
+ source2, source3, source4)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.def s.h'

c compute dest = source(index-l.,index-2,index-3,index-.4)
c gets source (4-dimensional) for dest (n-dimensional)
c the dest and index fields must be in the same VP set
c
c parameters
c destl real destination field; n-dimensional
c dest2 :real destination field; n-dimensional
c dest3 :real destination field; n-dimensional
c dest4 :real destination field; n-dimensional
c index-.1 :integer field ; first index of source array
c index-.2 :integer field ; second index of source array
c index-.3 :integer field ; third index of source array

c index-4 integer field fourth ind~ex cf soure .0~
c sourcel :real source field; 3-dimensional
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c source2 :real source field; 3-dimensional
c source3 :real source field: 3-dimensional
c source4 :real source field; 3-dimensional

integer desti, dest2, dest3, dest4
integer sourcel, Bource2, source3, source4
integer destl-id, dest2-.id, dest3-.id, dest4-.id
integer dest-.vp..set ,dest..geo
integer index-1,index...Lid
integer index..2, index...id
integer index-3, index-~3-.id
integer index4, index.4-.id
integer sourcel-.id, source2-.id, source3-.id, source4-id
integer source-.vp-.set~source-.geo
integer get-f-'d,length,temp,il1 2,i3,i4
integer i,rank

integer source-temp..id, dest-.temp-.id

debtl-.id = cmf-.get-.field-.id(destl)
dest2-.id = cmf-get-.fiel&..id(dest2)
dest3..id = cmf-get-field-.id(dest3)
dest4-.id = cmf-.get-.field-.id(dest4)

index-.l-id w cmf-get-f.ield-.id(index.1)
index-.2id w cmf-get-field-.id(index..2)
index-3..id - cmf-get-f.ield-id(index-3)
index-.4-.id a cmf-.get.field-.id(index-A)
sourcel-id a cmf-get.field-.id(sourcel)
source2-.id a cmf-get-.field..id(source2)
source3-.id = cmf-get-.field-id(source3)
source4-.id = cmf-.get-.field..id(source4)

if (destl-.id .eq. 0) then
print *,

+'Error, the desti argument to gather4-.4d is not on the CM'
stop

endif

if (dest2..id .eq. 0) then
print *,

+'Error, the dest2 argument to gather4-4d is not on the CM'
stop

endif

if (dest3-.id .eq. 0) then

+'Error, the dest3 argument to gather4-4d is not on the CM'
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stop
endif

if (dest4_id .eq. 0) then
print *,

+'Error, the dest4 argument to gather4_4d is not on the CM'
stop

endif

if (index1l-id .eq. 0) then
print *,

+'Error, the index-1 argument to gather44d is not on the CM'
stop

endif

if (index_2_id .eq. 0) then
print *,

+'Error, the index_2 argument to gather4_4d is not on the CM'
stop

endif

if (index_3_id .eq. 0) then
print *,

+'Error, the index_3 argument to gather4_4d is not on the CM'
stop

endif

if (index_4_id .eq. 0) then
print *,

+'Error, the index_4 argument to gather4_4d is not on the CM'
stop

endif

if (sourcel-id .eq. 0) then
print *,

+'Error, the sourcel argument to gather4_4d is not on the CM'
stop

endif

if (source2_id .eq. 0) then
print *,

+'Error, the source2 argument to gather4_4d is not on the CM'

stop
endif

if (source3_id .eq. 0) then
print a,
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+'Error, the source3 argument to gather4..4d is not on the CM'
stop

endif

if (source4..id .eq. 0) then
print *,

+'Error, the source4 argument to gather4-.4d is not on the CM'
st op

end if

dest-.vp-.set a cmfgetvpset-id(destl)
dest-.geo = cm..vp-.setgeometry(deqt-vp.set)

source-.vp-.set - cmfgetvp-set-.id(sourcei)
source-.geo -cm-.vp-.set-geometry(souce-.vp-.set)
call cm..set..vp-.set(souxce-.vpset)
source-.temp-.id = CM-allocate-.stack-.field(4*32)
call CM-.u-.move-l.L(source.temp.id, sourcel-.id, 32)
call CM-.u-.move..L(soure..temp-.id 32, source2-.id, 32)
call CM-.u-.movelL(source.temp-.id + 64, sou.rce3..id, 32)
call CM-.u-.move-lL(source-.temp-.id + 96, source4..id, 32)

call cm-.set-.vp.set(dest-.vp..set)

get-.field a cm-.allocate-.stack...iield(32)
temp - cm-.allocate..stack-.field(32)
il - cm-.allocate..stack-.field(32)
i2 - cm.allocate-.stack-f.ield(32)
03 = cm-allocate-.stack-.field(32)
iA a cm-.allocate-.stack-.field(32)
call cm-.set-.context()
dest-.temp..id a CI.allocate-stack-.field(4*32)

c select context for destination

call cm-.my-.news-.coordinate..11m, 0932)
call cm.-u-.eqconstant-.1(temp,0,32)
call cm.,.logand-.contezt-..ith-.test()

rank - cm-.geometry-.rank(dest-.geo)
do iml,rank-1

length a cmf-get-.axis-.etent(dest1 ,i-1)
call CLmy.nevs..coordinate-. L (temp. i.32)
call CM..u..lt~constantlL(temp ,lonth,32)
Lail CM-logand-context..ith.test 0

enddo

call cm-.u-.movezeroalays11(get-.field,32)
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call cm-.u-.subtract-~constant-.3-.1(i1.index-l-i.d, 1,32)
call cm-.u.subtract-.constant-.31l(i2, index.2.id, 1,32)
call cm-.u-.subtract-.constant-.3-11l(i3 ,index-3-.id, 1,32)
call cm-.usubtractconstant-.311(i4, inde..4-.id, 1,32)
call cm-eposit-news..coordinate-11(source-geo, get..Jield, 1,

+ ±1,32)
call cm-.deposit-.news-.coordinate-.11(source-.geo, get-.field,2,

+ i2,32)
call cm-.deposit-.news.coordinate-.1l(source-.geo, get-.field,3,
+ i3,32)
call cm-.deposit-.news-.coordinate-.1l(source-.geo, get-.field,4,
+ i4,32)
call cm-.get.1(dest-.temp.id~get.field,source-.tempid,4*32)
call CM-u.move-l.L(destl-.id, dest-.temp-.id, 32)
call CM-u-.move-W1Ldest2-.id, dest-.temp..id + 32, 32)
call CM-u-.move-..L(dest3-.id, dest-temp.id + 64, 32)
call CW..u-.move-lL(dest4-.id, dest-.temp-.id + 96, 32)

call cm-deallocate.stack-through(dest-temp..id)
call CMF..set-.is-.modified(destl ,MODIF)
call CMF-.set-.ismodified(dest2 ,MODIF)
call CMF..set-.is-.modified(dest3 ,MODIF)
call CMF-set-.is..modified(dest4 ,MODIF)
return
end

subroutine scatter-.addl(dest ,index..i,source)
include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defsa.h'

c compute dest(index-1) adest(index-.1) + source
c sends source (n-dimensional) to dest (1-dimensional)
c
c parameters
c dest :real destination field; 1-dimensional
c index-j integer field ; first index of dest array
c source :real source field

integer dest ,index. 1,suc

integer dest..id, indexj...id, source-id
integer source.yp-.set ,dest.vp-s.et ,dest-.geo ,source-geo ,send-.field

integer length,temp,ii,rank,i
integer type,slen,elen

dest-.id =cmf~get-.field-.id(dest)
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index...Lid - cmf-.get..iield-.id(index-.1)
source-.id = cmfget-field-id(source)

if (dest-.id .eq. 0) then
print *,

+'Error, the dest argument to scatter-add-.. is not on the CM'
stop

endif

if (index-.1..Ad .eq. 0) then
print *,

+'Error, the index-.1 argument to scatter-,add..i is not on the CM'
stop

endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to scatter-.add-j is not on the CM'
stop

endif

dest-.vp-.set w cLf-get-vp-.set-.id(dest)
dest-.geo z cm-.vp.set-.geometry(dest-Yp-.set)

source-.vp-.set = cmfgetvp-set-.id(source)
source-.geo - cm-.vp-.set-.geometry(souxce-.vp-.set)
call cm-set-.vp..set(source-vp-.set)

call cm-.set-.context()

send-.field = cm-.allocate-.stack-.field(32)
temp -cm-.allocate-.stack..field(32)
ii - cm-.allocate..stack-.field(32)

call cm-.my-.news-.coordinate..11 (temp9 0,32)
call cm-.u-.eqconstant1(temp,0,32)
call cm-logand-context-..ith-.test()

rank z CM-geometry..rank(source..geo)
do iml,rank-1

length - cmf-get-.axis-extent(sourc,i-1)
call CM..my-.news-.coordinate-IL(tiip, i,32)
call CI.LuJlt..constantjL(temp ,lezigth,32)
call CM-.logand-.context-..ith-.test()

enddo

call cm-.u-.move.zeroalways1(sendfield,32)
call cms-.subtract-.constant.31(ii,index-l-id,1,32)
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call cm-.deposit-.news-.coordinate-.1l(dest-.geo ,send-.field, 1,
+ il,32)

type - cmf..get..data..type(dest)
elen = cm-get-.exponent-len(dest)
slen = cm-get-.integer-len(dest)

if type.eq.cmssl-.float) then
call cm-.send-w.ith-.f-add11(destid.send-.field~source-.id,

+ 1.23,8,cm-.no-.field)

else if (type.eq.cmssl-s-.integer) then
call cm-.send-.with-.s.add..A(dest-i.d,send-.field,source-.id,

+ slen, cm-.no-.field)
else if (type.eq.cmssl-u-integer) then

call cm-.send..yith-.u-.addl (dest-.id,send-.field,source-.id,
+ slen, em..o.-.field)

else
write (,)'**scatter-add-.1: bad array data type'

endif

call cm-deallocate-stack-through(senad-.field)
call CMFsetis-.modified(dest ,MODIF)
return
end

subroutine scatter-min-. 1(dest, inder. 1, source)
include '/usr/include/cm/paris-configuration-fort~h
include '/usr/include/cm/CMF-.defs .h'

c compute dest(index-.1) a min(dest(index-.1). source)
c sends source (n-dimensional) to dest (1-dimensional)
c
c parameters
c dest :real destination field; 1-dimensional
c index-1 integer field ; first index of dest array
c source :real source field

integer dest ,index. , source

integer dest-id, index.A..id,source.id
integer source-.vp-.set ,dest..vp-.set,dest..geo,source-.geo,send-.field
integer length,temp,il ,rank,i
integer type~slen,elen

dest-id = cmf-.get-.field-.id(dest)
indexj...id =cf-.get.field-~id(index-1)
source-id =cmf-.get.field-.id(source)

103



if (dest-id .eq. 0) then
print *',

+~'Error, the dest argument to scatter-.min-I is not on tiLe CM'
stop

endif

if (indexA...id .eq. 0) then
print *',

+'Error, the index-.1 argument to scatter-min-j is not on the CM'
stop

endif

if (source-.id .eq. 0) then
print *',

+'Error, the source argument to scatter.min.i is not on the CM'
stop

endif

dest-.vp-.set = cmf..get-.vp.set-..d(dest)
dest..geo In cm-.vp-.set-.geometry(dest-.vp-.set)

source-.vp-.set - cmf-.get-.vp..set..id( source)
source-.geo = cm-.vp.set-.geometry(source..vp-.set)
call cm-set-.vp-.set(source-vp-.set)

call cm..set-.context()

send-.field = cm-.allocate-.stack-.field(32)
temp xcm-.aJlocate-.stack-.field(32)
il - cm..allocate-.stack-fieldC32)

call cni..my.news..coordinate..11 (temp, 0,32)
call cm-.ueqconstant-1l(temp,0,32)
call cm..logand..context-..ith..testoC

rank a CM.geometry..rank(source.geo)
do imi,rank-1

length - cif.get..axis.etent(source,i-1)
call CM-.my..nescoordinate-I.L(temp~i ,32)
call CM-.uIt.constant-..L(temp,length,32)
call CMlogand.context-.with-.test()

enddo

call cm-.u.movezeroalways (sendfield.32)
call cm-.s-.subtract-.constant-.3-.11(i1,index-l..id, 1,32)
call cm-deposit-news-.coordinate..1l(dest-geo,send..field, 1,

+ il,32)
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type = cmf-.get-.data-.type(dest)
elen = cmf-.get-exponentlen(dest)

slen = cmf..get-integer-.len(dest)

if (type.eq.cmssl-.float) then
call cm-.send-.wihf-.min1(destid,send-.field,source-.id,

+ 23,8, cm-.no.field)
else if Ctype.eq.cmssl-s-.integer) then

call cm-send-vith-.s-.min1l(dest.id,send-.field,source-id,
+ slen, cm-.no-field)

else if (type.eq.cmssl-u-.integer) then
call cm-send-ithu-min-.11(dest-id,send-field,source-id,

+ slen *cm-.uo-.f jeld)
else

vrite (,)'**scatter-min-1.: bad array data type'
endif

call cm-.deallocate-.stack-.through(send-.field)
call CMF..set-is-.modified(dest .MODIF)
return
end

subroutine scatter-.max-1(dest ,index..1,source)
include '/usr/include/cm/paris-configuration-f art .b'

include 'lusri include/cm/CMF-.defsa.h'

c compute dest(index-1) a max(dest(index1), source)
c sends source (n-dimensional) to dest (1-dimensional)
c
c parameters
c dest :real destination field; 1-dimensional
c indexj integer field ; first index of dest array
c source :real source field

integer dest ,indexI , source

integer dest-.id,index-l-..id,source-.id
integer source-.vp-.set ,dest.vp-.set ,dest-.geo,source-.geo ,send-.field
integer length,temp~il,rank,i
integer type, slen, elen

dest-id = cf-.get-.field-.id(dest)
indexA...id = cmf-.get-.field-.id(index-.1)
source-.id = cm-.get-.field..id(source)

if (dest-id .eq. 0) then
print *,

+'Error, the dest argument to scatter-max-.. is not on the CM!'
stop
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endif

if (index...ljd .eq. 0) then

print *,

+'Error, the index-1 argument to scatter.max-.I is not on the CM'

endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to scatter.max.. is not on the CM'

stop

endif

dest-.vp..set a cmfget-vpset-'d(dest)
dest-.geo a cm-.vp-.set-.geometry(dest-.vp..set)

source-.vp-.set = cmf-.get-.vp.setid(source)
source-.geo -cm-.vp-set-.geometry(source-.vp..set)

call cm-.set-vp-.set(source-vp-.set)

send-.field a cm-.allocate-.stack-.fieldC32)

temp -cm-.allocate-.stack-.fieldC32)
il a cm-.allocate-.stack-.field(32)

call cm-.my.nescoordinate1l(temp,0,32)
call cm-.u-.eqconstant11(temp,0,32)

call cm-logand-.context-w.ith-.testoC

rank a CM.geometry..rank(source.geo)
do i1I,rank-i

length = cmf-.get-.axisextent(source,i-1)

call CM-my-news..coordinate-l.L(temp, i,32)

call CM-.u-ltconstantlL(temp ,length,32)

call C!.Llogand-.context-.with-.test()

enddo

call u...-move-.zeroalays1l(send-.field,32)

call cm-....subtract-.constant-.3.1(i,indexj..id,1,32)

call cm-eposit.news-coordinate-1(destgeo.send.field, 1,

+ ii ,32)

type acmf-.get-.data-.type(dest)

elen = cmf-get.exponent-.len~dest)

slen -cmf-.get-.integer-.len(dest)

106



if (typ'q.eq.cmssl-.float) then

call cm-enC-ithf-mx-1l(dest-d,send-.field,source-id,
* ~23,8, cm-.no..field)

else if (Zype.eq.cmssl-s-.integer) then
call cm-oend-ith-s-.max...ldest-.id,send-.field,source-.id,

+ slen,cm-.no-.field)

else if (type.eq.cmssl-u-.integer) then

call cm-.send-.-ith-.umax1(destid,send-.field,source-.id,
+ slen,cm.no..field)

else

write (,)'**scatter-L.ax-1.: bad array data type'

endif

call cm-.deallocate-.stack..through(send-.field)

call CMF-.set-is-.modified(dest,MODIF)

return
end

subroutine scatter-add-.2 (dest ,index-..1,index..2 ,aource)

include '/usr/include/cm/paris-configuration-fort .h

include '/usr/include/cm/CMF.defs .h'

c compute dest(index-.,index-2) = dest(index-A,index-.2) + source
c sends source (n-dimensional) to deit (2-dimensional)

c

c parameters
c dest :real destination field;2-dimensional

c index-. : integer field ;first index of dest array

c index..2 :integer field ;secvnrd index of dest array

c source :real source field

integer dest ,index. , index.2 ,source

integer dest-d,index-l-id,index-2-.id,source-.id
integer source-p-set,dest-vp-.set ,dest-.geo,source-.geo,send-.field

integer length,t'~mp,iI,i2,rank~i

integer type, slen ,elen

dest-.id z cmf-git-field-.id(dest)

index-..1id zcit-get-field-id(indox-1)

index-.2id z cm-get-f.ield-.id(index-.2)
source..id a cmf-.get-.field-.id(source)

if (dest-.id .eq. 0) thez

print *,

+'Error, the dest argument to scatter-add-.2 is not on the CM'

stop
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endif

if (index-1-.id .eq. 0) then
print *,

+'Error, the index-.1 argument to scatter-add-.2 is not on the CM'
stop

endif

if (index-.2-.id .eq. 0) then
print *,

+'Error, the index-.2 argument to scatter-add-.2 is not on the CM'
~;top

endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to scatter-add-.2 is not on the CM'

stop
endif

dest-.vp-s.et =cmfget-vp-.set-.id(dest)
dest..geo = cm-.vp-.set-.geometry(dest-.vp-.set)

source-.vp-.set a cmfgetvpset-id(source)
source-.geo - cm-.vp.set-.geometry (source.vp-.set)
call cm-.set..vp-.set(source-.vp..set)

call cm-.set-.context()

send-.field a cm..allocate.stac'..field(32)
temp a cm-.allocate-.stacl-.field(32)
il cm-.allocate..stack-.field(32)
i2 -cm-.allocate-.stack-.field(32)

call cm-.my-.newscoordinate-.1l(temp ,0,32)
call cm..u-.eq-.constant..11 (temp ,0 .32)
call cm-.logand-.context-..vth-.testoC

rank a CM.geometryrank(source.geo)
do iml,rank-1

length a cmf-.get-.axis.extent(source,i-1)
call CM-my-.news-.coordinate-.IL (temp ,i, 32)
call CI'Lu-.lt..constantL(temp,length,32)
call CM-ogand-context-.ith-.test()

enddo

call cm..u..move.zeroalways1(send-.field,32)
call cvn.ssubtractconstant311(il,index-....id,1,32)
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call cm-.s-.subtract-.constant-.3-.1l(i2,index-.2-.id,1,32)
call cm-.deposit-.news-.coordinate-1l(dest-..eo,send-.field, 1.
+ il,32)
call cm-.deposit-.news-coordinate-1l(dest-.geo,send-.field,2,
+ i2,32)

type a cm-.get-data-.type(dest)
elen = cm-get-.exponent-len(dest)
slen - cmf-.getintegerlen(dest)

if (type.eq.cmssl-float) then
call cm-~send-.with-.f-add1(destid,sendfield,source..id,

+ 23,8, cm..no-.field)
else if (type.eq.cmssl-s-.integer) then

call cm-.send-.vith-.sadd1(destid,se~d-field,source..jd,
+ slen, cm-.no-.field)

else if (type.eq.cmsslu-.integer) then
call cm-sendwithuadd-1l(dest-.id,send-.field,source-id,

+ slen, cm..no..field)
else

write (,)'**scatter-add-.2: bad array data type'
endif

call cm-.deallocate..stack-.through(send-.field)
call CMFset-.is-modified(dest ,MODIF)
return
end

subroutine scatter-.min-.2(dest ,indexl, index.2 ,source)
include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs B

c compute dest(index.A,index-2) = minL(dest(index-l.,index-2) ,source)
c sends source (n-dimensional) to dest (2-dimensional)
c
c parameters
c dest :real destination field;2-dimensional
c index-.1 :integer field ; first index of dest array
c index..2 :integer field ; second index of dest array
c source :real source field

integer dest ,index. 1, index-.2 ,source

integer destjid, index..l-id, index-.2id,source..id
integer source-p.set ,dest..vp-set ,dest-.geo,source..geo ,send-field
integer length,temp il1 2,rank ,i
integer type, slen, elen
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dest-.id = cml..get-.field.id(dest)
index-1-.id = cmf-get-field-id(index-1)
index-2-.id a cmfgetfield-id(index-.2)
source-.id a cnf-.get-.field-.id(source)

if (dest-id .eq. 0) then
print *,

+'Error, the dest argument to scatter-min-.2 is not on the CM'
stop

endif

if (index.A..id .eq- 0) then
print *3

+'Error, the index-.1 argument to scatter-min-.2 is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
print *,

+'Error, the index-.2 argument to scatter-min-.2 is not on the CM'
stop

endif

if (source..id .eq. 0) then
print *,

+'Error, the source argument to scatter-min-.2 is not on the CM'
stop

endif

dest.vp-.set = cf-.get-.vp-.set-.id(dest)
dest..geo = cm-.vp-.set-.geometry(dest-.vp..set)

source-.vp-.set = cmf-.get-.vpsetid(source)
source-.geo- cm-.vp.set-.geometry(source-.vp..set)
call cm-.set-.vp-.set(source-.vp-.set)

call cm-.set..context()

send-.field a cm-.alocate.stack-.field(32)
emp w cm-.allocate..utack-.field(32)
il - cm-.allocate-.stack-.field(32)
12 a cm-.allocate-.stack.field(32)

call cm-.mynewscoordinate-1l(temp 30332)
call cm-.ueqconstant11(temp,0,32)
call cm..logand..context.with..testoC

rank = CM-.geometry..rank(source-.geo)
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do i=l,rank-1
length a cmf-.getaxis-.extent(source,i-1)
call CM-.my.news-.coordinate-I.L(temp, i 32)
call CM-.uIt-constant-I.L(temp,length,32)
call CM-logand-context-.with-.test()

enddo

call cm-.u.move-.zero-.always-.1(send-.field,32)
call cm-.s-.subtract-.constant-.3-.1(il,index..1..id,1,32)
call cm-.s-.subtract..constat-3-.1l(i2,index-2-.id, 1,32)
call cm-.deposit-.news-.coordinate-1l(dest-.geo,send-.field, 1,
+ ii ,32)
call cm..deposit-.news-coordinate-11(dest.geo ,sendfield,2,

+ i2,32)
type - cm-get-.data-.type(dest)
elen a cmf-.get-.exponent-.len(dest)
slen. cnf-.get-.integer-.len(dest)

if (type.eq.cmssl-float) then
call cm-.send.with...t.min1(destid~sendfield,source-id,

+ 23,8 ,cm..no-.field)
else if (type.eq.cmss-.integer) then

call cm-send.vith-.s-.minl Cdest-.id, send-.f ield,souce-.id,
+ alen,cm-.no-.field)

else if (type.eq.cmssl.u-.integer) then
call cm-.send-.with-.u-.min..1l(dest..id. send-field, source.id,

+ slen, cm-.no.i eld)
else

write (*)'* scatter-min-.2: bad array data type'
endif

call cm-.deallocate-.stack-.through(send-.field)
call CMF-.set-.ismodified(dest ,MODIF)
return
end

subroutine scatter.max-.2(dest ,index.1, inde..2 ,source)
include 1/usr/include/cm/paris-configuration-fort .hI
include '/usr/include/cm/CF-.defs 3

c compute dest(indexA * index-.2) a ma(dest(index , index-.2) ,souree)
c sends source (n-dimensional) to dest (2-dimensional)
c
c parameters
c dest :real destination field;2-dimensional
c index-1 integer field ;first index of dest array
c indez-.2 :integer field ;second index of dest array
c source :real source field



integer dest ,index. I,index.2 ,source

integer dest-id, indexj...id, index-.2_.id,source-.id
integer source-p-set,dest.Yp-.set .dest-geo ,source-.geo,send-.field

integer length ,temp ,il,i2 ,rank, i
integer type, slen,elen

dest-id =cmf-get-.field-id(dest)
index-1ljd = cmf-get-.field-d(index-1.)
index ..2-.id = cmf-get-field-.id(index-.2)
source..id = cmf-.get-.f ield-.id (source)

if (dest.id -eq. 0) then
print *,

+'Error, the dest argument to scatter-max-.2 is not on the CM'

stop
endif

if (indexj...id .eq. 0) then
print *,

+'Error, the index-.. argument to scatter-.max..2 is not on the CM'

stop
endif

if (index.2-.id .eq. 0) then
print *,

+'Error, the index..2 argument to scatter-max-.2 is not on the CM'

stop
endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to scatter-max-.2 is not on the CM'

stop
endif

dest-.vp-set - cmf..get..vp-.set...id(dest)
dest-.geo acm-.vp.st-.geometry(dest-.vp-.set)

source-.vp-.set acmtget-.vp-.set-.id(source)
source-.geo -cm-.vp-.set..geometry (source-.vp..set)
call cm..set-.vp.set(source-.vp-set)

call cm-.s t.context()

send-.field = cm-.allocate-.stack-.field(32)
temp a cm-.allocate-.stack-.field(32)

112



ii = cm-.allocate-.stack.field(32)
i2 = cm-.allocate-.stack-.field(32)

call cm-.my.news-.coordinate.11 (temp ,O,32)
call cm-.u-eqconstant1l(temp ,O,32)
call cm-ogand-context-with-.test C

rank =Cl.Lgeometry-.rank(source-.geo)
do i=l,rank-1

length = cmf-.get-.ais..extent(source,i-1)
call CM.mynewscoordinate-I.L(temp, i,32)
call CMultconstantIL(temp ,length ,32)
call CM-logand-.context-.with.test()

enddo

call cm..u-.move.zeroalays-1.l(send-.field,32)
call cm-.ssubtractconstant-.3.1(il,index-.L-id,i,32)
call cm-....subtract..constant.-3-11i(i2,index-2-.id, 1,32)
call cm-.deposit-.nes-.coordinate-1.1(dest-.geo,sefl-field, 1,

+ 11,32)
call cm-deposit.news-.coordinate-1ldest.geo,seld.field,2,

+ 12,32)
type =ctfgetdata-type(dest)
elen acm-get-.exponent-len(dest)
slen = cmf..get..integer-.len(dest)

if (type.eq.cmssl-float) then
call cm..send-..ith-.L-max-.1(dest.id,seldfield,source-id,

+ 23,8, cm-.no.field)

else if (type.eq.cmssl-sinteger) then
call cm-~send..ith.smax11(dest-.id,send..fild,source-id,

+ slen, cm-.no-.field)
else if (type.eq.cmssl-u.integer) then

call cm-.send-..ith..u-.max..1l(dest.Ad ,send..f eld, source-.id,
+slen, cm-.no-.field)

else
write (,)'**scatter-.max..2: bad array data type'

endif
call cm-.deallocate-.stack.through(seYdfield)
call CMF.set-.is..modified~dest ,MDDIF)
return
end

subroutine scatter.add-.3(dest, index-l1, index.2 , index-.3 ,source)

include '/usr/include/cm/paria-coffigurationflort .hI

include '/usr/include/cm/CMF-defs .h'

c compute dest(index~lidex-2,ildex-3)=
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c dest(index-l,index-2,index.3) + source
c sends source (n-dimensional) to dest (3-dimensional)
C

c parameters
c dest :real destination field;3-dimensional
c index-A integer field ; first index of dest array
c index-.2 :integer field ; second index of dest array
c index-.3 :integer field ; third index of dest array
c source :real source field

integer dest, index. , index.2 , index-.3,source

integer dest-id~index-l-..id, index.2-.id, index-.3-.id,source..id
integer source-vp-.set, dest-.vp-..et,dest.geo ,source-.geo *send..field
integer length,temp,i1,i2,i3,rank,i
integer type, slen, elen

dest-.id a czif-.get-.field-.id(dest)
index-1-.id = cmf-get-field-.id(index-1)
index-2-.id z cmf-.get-.field-.id(index-.2)
index.3-d = cmf-.get.field-.id(index..3)
source. id - cmf-.get-.f ield-.id( source)

if (dest..id .eq. 0) then
print *,

+'Error, the dest argument to scatter-.add-3 is not on the CM'
stop

endif

if (indexj...id .eq. 0) then
print *,

+'Error, the index-.. argument to scatter.add-.3 is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
print *,

+'Error, the index..2 argument to scatter-.add..3 is not on the CM'
stop

endif

if (index.3-.id .eq. 0) then
print *,

+'Error, the index-.3 argument to scatter..add-3 is not on the CM'
stop

endif

if (source-.id .eq. 0) then

114



print *,
+'Error, the source argument to scatter.add.3 is not on the CM'

stop
endif

dest-.vp-.set = cmf-get-vp-.set-id(dest)
dest-.geo = cm-vp..set-.geometry (dest-.vp-.set)

source..vp-.set acmf-get-.vp-.set-.id(source)
source-.geo = cm..vp..set-.geometry(source-.vp-.set)
call cm.-set.vpset(source..vp-.set)

call cm.set-.context()

send-.field - cm.allocate-..tack..field(32)
temp = cm-.allocate-.stack-.field(32)
ii - cm-.allocate-.stack.field(32)
i2 z cm-.allocate...stackfield(32)
i3 a cm-allocate-.stack-.field(32)

call cm-.my-news.coordinate1l(temp 10,32)
call cm..u-.eq.constant-.1(temp,0,32)
call cm-ogand-context.vith-.test()

rank = CM-geometry-.rank(source-.geo)
do ini,rank-1

length ftctfget-axis-.extent~source,i-1)
call CH..my-.nevs-.coordinate-l.L(temp, i 32)
call CM-.u-.ltconstant-l.L(temp .length,32)
call CMlogandcontext-..ith-.test()

enddo

call cm-.u-.move-.zero-.always-.1l (send.f ield, 32)
call cm-....subtract-.constant-.311(il ,index-l-id,1,32)
call cm-.a-.subtract-.constant.3-1(i2,index-2-.id, 1,32)
call cm-as.aubtract-constant-3_1l(i3,inde.3-id, 1,32)
call cm-epositnes-coordinate-1l(destgeo,send-field, 1,
+ il,32)
call cm..deposit..news.coordinate-1l(dest.geo~send-.field,2,
+ i2,32)
call cm-.deposit-.nes-.coordinate-1l(dest-.geo ,send-.field,3,
+ i3,32)

type acmf-get-ata-type(dest)
elen acmf-.get-exponentlen(dest)
slen a cmf.get-integer-len(dest)

if (type.eq.cmssl-.float) then
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call cm-.send-.with.f-add-.1(dest-id~send-.field,source-id,
+ 23,8, ,cm..o..f ield)

else if (type.eq.cmssl-s-.integer) then
call cm..send-.with-.sadd1(dest-id,send-.field,source-id,

+ slen, cm-.no-.field)
else if (type.eq.cmssl-u-.integer) then

call cm-.send-.with-.uadd1(destid~send.field,source-.id,
+ slen, cm..no-.f ield)

else
write (,)'**scatter-.add.3: bad array data type'

endif
call cm..deallocate-stack-.through(serd-.field)
call CMF-.set-.is.modified(dest ,MODIF)
return
end

subroutine scatter-.mirL3(dest ,index-..,index.2 , index-.3 ,source)
include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cmfCMF-defsa.h'

c compute dest(index-l.,idex-2,index-3)
c min(dest(indexi. ,index_.2, index-.3) ,source)
c sends source (n-dimensional) to dest (3-dimensional)
C

c parameters
c dest :real destination field;3-dimensional
c index..i : integer field ; first index of dest array
c index-.2 :integer f ield ; second index of dest array
c index-.3 :integer field ; third index of dest array
c source :real source field

integer dest, index. , index-.2,index.3 ,source

integer dest-id, index-...-id, index-2-.id, index-.3-.id,source..id
integer source-vp..set ,dest-.vp-.set, dest-.geo ,source.geo ,send..field
integer length~temp,i1,i2,i3,rank,i
integer type,slen, elen

dest-.id a cmf-get-.field..id(dest)

index-.2id = cmfgetfieldid(indez-.2)
index.3..d a cmfget-field-id(indez-.3)
source-.id = cmf-get-field-.id( source)

if (dest-.id .eq. 0) then
print *,

+'Error, the dest argument to scatter.min.3 is not on the CM'
stop
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endif

if (indexj...id .eq. 0) then
print *,

+'Error, the index-.. argument to scatter-min-.3 is not on the CM'
stop

endif

if (index-2-.id .eq. 0) then
print *,

+'Error, the index..2 argument to scatter-min-.3 is not on the CM'

st op

endif

if (index-3-.id .eq. 0) then
print *,

+'Error, the index..3 argument to scatter-min-.3 is not on the CM'
stop

endif

if (source-.id .eq. 0) then
print *,

+'Error, the source argument to scatter-min-.3 is not on the CM'

stop
endif

dest-.vp-.set a cmf-.get-.vp.set-.id(dest)
dest..geo, w cm..yp.set-geometry(dest-vp-.set)

source-vp-.set -cmf..get..vp.set..id(source)
source..geo -cm.vp.set..geometry(source-.vpset)
call cm-.set..vp-.set(source-.vp-.set)

call cm-set-.context()

Send-.field a cm..allocate-.stack..field(32)
temp - cm..allocate-.stack-.field(32)
ii a cm-.allocate..tack..field(32)
i2 - cm.allocate..stack-.field(32)
i3 = cm-.allocate-.stack-.field(32)

call cm-.my-.news-.coordinate-.1l(temlp,0,32)
call cm-.ueqconstant1(temp,O,32)
call cm-.logand.context...ith..test()

rank - CM-.geometry-.rank(source..geo)
do iml,rank-1

length -cmfget-xisextent(source,i-1)
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call CW..my..news-.coordinate-l.L(temp , i 32)
call CM-.u..ltconstant...L(temp ,length,32)
call CM-ogand-context-with.test()

enddo

call cm-.u-.movezero.always-.1(send-.field,32)
call cm-.s-.subtract-.constant-.3..1(il,indx-l-..id,1,32)
call cm-.s-.subtract...constant-.311i2,index..2id, 1,32)

call cm-.s-.subtract-.constant-.3-.1l(i3,index..3-.id, 1,32)
call cm-.deposit-.news..coordinate-11(dest..geo ,senc-field, 1,

+ il,32)
call cm-.deposit-ews-coordinate.1(dest-geo,seld.field,2,

+ i2,32)

call cm-.deposit...ews-.coordinate-11i(dest-.geo~send.field,3,
+ i3,32)
type a cnf-.get-data.type(dest)
elen. = cmf-get..exponentlen(dest)
slen = cmf-get-.integer-len~dest)

if (type.eq.cmssl-float) then
call cm-.send..yith-.f..min1(destid,send-.field,source..id,

+ 23,8, cm-.no..field)
else if (type.eq.cmssls.integer) then

call cm-.send...with-...min.1(dest..id,send..field, source..id,
+ slen, cm..no..field)

else if (type.eq.cm sLuinteger) then
call1 cm-.send-..ith-.u.min-.1(dest..id,send..field, source..id,

+ slen, cm-.no-.field)

else
write (,) * scatter-min-.3: bad array data type'

endif
call cm-.deallocate-stack-.through(send-.field)
call CMF-.set-.ismodified(dest ,MODIF)
return
end

subroutine scatter.max-.3(dest ,index-.., index.2 , index-.3 ,source)
include '/usr/include/cm/paris-colfiguratiol-fort .hI

include '/usr/include/cm/CF.def s .h'

c compute dest(index..1index-.2,index-3)
c max(dest(index.1,index-2,index-3) ,source)

c sends source (n-dimensional) to dest (3-dimensional)

c
c parameters
c dest :real destination field;3-dimensional
c index-.. : integer field ; first index of dest array

c index-.2 :integer field ; second index of dest array

118



c index-3 integer field ; third index of dest array
c source real source field

integer dest ,index. 1, index.2, index-.3, source

integer dest-d,index-l-id,index-2-d,index-3id,source-id
integer source-vp-.setdest-vp-.set ,dest..geo,source-.geo,sendfield
integer length,temp,i1,i2,i3,rank,i
integer type,elen, slen

dest-id = cmf-.get.fieldid(dest)
index-1..id - cmfget-field-id(index-.1)
index-2-.id c ctfget.field-id(index.2)
indez..3-id = cmf-get.field-.id(index.3)
source-.id = cmf-.get..field..id(source)

if (dest-.id .eq. 0) then
print *,

+'Error, the dest argument to scatter-max-.3 is not on the CM'
stop

endif

if (index-1-.id .eq. 0) then
print *,

+'Error, the index-j argument to scatter-max-.3 is not on the CM'
stop

endif

if (index.2-.id .eq. 0) then
print *,

+'Error, the index-.2 argument to scatter-max-.3 is not on the CM'
stop

endif

if (index-.3..Ad .eq. 0) then
print *,.

+'Error, the index..3 argument to scatter.max-.3 is not on the CM'
stop

endif

if (source..id .eq. 0) then
print *,

+'Error, the source argument to scatter-max-.3 is not on the CM'
stop

endif

dest-.vp-.set z cmf-get-vp-.set-.id(dest)
dest-.geo = cm-.vp-.set-.geometry(dest-vp-.set)
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source-.vp-s.et - cmf-.get-.vp-.set-.id(source)
source-.geo - cm-.vp-s.et-.geometry(source-.vp-.set)
call cm-.set..vp-.set(source-.vp..set)

call cm-.set-.context()

send-.field = cm-.allocate-s.tack-.field(32)
temp = cm-.allocate-.stack-.field(32)

il cm-.allocate-.stack-.field(32)
i2 acm-.allocate-.stack-.field(32)

i3 =cm-.allocate..stack-.field(32)

call cm..my-.news-.coordinate..11 (temp .0,32)
call cwr-ueq-.constant-.1(temp,O,32)

call cm..logand-.context-..ith-.test()

rank = CM-.geometry-.rank~source-.geo)

do ilrank-1

length - cmf-.get-.axis-.etent(source,i-1)
call CM-.my-.news-.coordinate-I.L(temp .i .32)
call CM-u-.lt.constantIL(temp,lexgth,32)

call CM-logand-.context-w.ith-.test()
enddo

call cm..u-.move-.zero-.alway ii (send.field ,32)
call cm-.s-.subtract-.constant-3-11l(il,index-l.-.id 1,32)
call cm-.s-.subtract.constant-.3-11(i2,index-2-.id,1,32)

call cm..s.subtract..constant-3-Il(i3,index-3-.id,1,32)
call cm..deposit-.news-.coordinate-.11(dest~geo,send.field, 1,
+ il,32)

call cm-.deposit-.news-coordinate-11(dest-.geo,send-.field,2,
+ i2,32)

call cm-.depoit-.nescoordinate-1ldet-geo,send-.field,3,
+ i3,32)

type - cmf..get-.data-.type(dest)

elen - cmfgeexpnent-e(dest)

slen - cmfget-nteger-.en(dest)

if (type.eq.cmsol-float) then

call cm-send-w.ith-.fmll-1(dest-id,sendfield,source-id,
+ 23,8,cm-.no..field)

else if (type.eq.cmsasL-..integer) then

call cm.-send-w.ith-.s-.max1(dest-.id,send...field,source-id,
+ slen,cm-no-.field)

else if (type.Eq.cmssl-u-nteger) then

call cm-.send-w.ith-umax11(dest-id,send-.field,source-id,
+ slen,cmno-.field)
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else
write (,)'**scatter-.mazx.3: bad array data type'

endif

call cm-.deallocate-stack-.th-rough(sefld-field)

call CMF-.setis-modified(dest,MODIF)

return
end
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B3 Sprint Routmnes

subroutine begin-.fast..array(array)
integer array
call transpose32(array)
return
end

subroutine end-.f ast -array (array)
integer array
call transpose32(array)
return
end

subroutine transpose32(array)

include '/usr/include/cm/paris-configuration-fort .hI
include '/usr/include/cm/CMF-.defs B

integer array, array..id, array-.vps, array..geo, array-type

if (CMF-.get-.home(array) .eq. HOME-.CM-.ONLY) then
print *, 'Error in transpose32, arg not on CM'

endif

array-.type CMF..get-.data-.type(array)
array-.id =CMF-.get-.field-.id(array)
array-.vps =CMF-.get-vp-.set-.id(array)
array-.geo =CM..yp-.set-.geometry(array..vps)

if ((array-.type .eq. CMF-.LOGICAL) .or.
" (array-.type ecq. CMF-.COMPLEX) .or.
" (array-.type .eq. CMF..CHARACTER) .or.
* ((array-.type .eq. CNF-.FLOAT) .and.
+ (CMF-.get-.significand.len(array) .gt. 23))) then

print *, 'Error in transpose32, arg not 32 bits long'
endif

if ((CM-.geometry-axis..off-.chip-bits(array.geo, 1) .ne. C) .or.
+ (Cl-geometry-axis.on..xhip..bits(array-.geo, 1) .ne. 0)) then

print *, 'Error in transpose32, first dimension is not serial'
endif

call CM..set-vp-.set(array..vps)
call CM-ranspose321-I.L(array-id, 32)
call CMF-.setis.modified(array, MODIF)
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return

end

subroutine fast-array..access(dest, array, index)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-defs .h'

integer array, array..id, array..vps ,array-.geo, array-.type, array-.rank
integer dest, dest-id, dest-.vps, dest-.geo, dest-.type, dest-.rank
integer index, index-.id, index.vps ,index-.geo, index-.type ,index-.rank
integer array-.id-.alias
integer temp-.id
integer i

if (CMF-.get-.home(dest) .eq. HOME-CW.ONLY) then
print *,'Error in fast..array-access, arg not on CM'

endif

dest-.type CMF.get.data-type (dest)
dest-id =CMFgetfield-.id(dest)

dest-.vps =CMF.get.vpset.id(dest)

dest-.geo =CM.vpsetgeometry(dest-vps)

dest-.rank= CM.geometry-.rank(dest-.geo)

if ((dest-.type .eq. CMF-.LOGICAL) .or.
+ (dest..type .eq. CMF..COMPLEX) .or.
+ (dest-.type .eq. CMF..CHARACTER) .or.
+ ((dest-.type .eq. CMF-.FLOAT) .and.
+ (CMF.get.significand-.len(dest) .gt. 23))) then

print *. 'Error in fast..array-.access, arg not 32 bits long'
endif

if (CMF-.get-.home(array) .eq. HOME-CM.ONLY) then
print *, 'Error in fast.array-.access, arg not on CM'

endif

array-.type = CMFgetdata-type(array)
array-id =CMFgetfield-.id(array)

array-.vps =CMFgetvp-.set-.id(array)

ai-ray..geo= CM.vp..set-.geometry(array..vps)

if (array-.type .ne. dest-.type) then
print *,

+ 'Error in fast-.array..access, array not same type as dest'
endif

if ((CM-.geometry- xis..off-.chip..bits(array.geo, 1) .ne. 0) .or.
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+ (CM-geometry-xis-onchip-bits(array-geo, 1) .ne. 0)) then
print *,

+ edf'Error in fast-.array-access, first dimension is not serial'

if (CMF-.get-.home(index) .eq. HOME-.CW..ONLY) then
print *, 'Error in fast..array-.access, axg not on CI'

endif

index-.type a CMF-.get ..data-.type (index)
index..id CMF.getfield-.id(index)
index-.vps =CMF.get.vpsetid(index)

index-.geo =CM.vpset.geometry(index-.vps)

index-.rank =CM.geometry..rank (index-.geo)

if (index-vps .ne. dest-.vps) then
print *, 'Error in fast-.array..access, arrays dont conform'

endif

if ((index-.type .ne. CMF..U-.INTEGER) .and.
+ (index-.type .ne. CMF-.SINTEGER)) then

print *, 'Error in fast-array-.access, index not integer'
endif

call CM-set.vp-.set(index-.vps)
call CM..set.context()

temp..id a CW.allocate-.stack-.field(32)

call CM.mynewscoordinateIL(temp..id, 0, 32)
call CM-.u.eqconstantIL(temp-.id, 0, 32)
call CM-logand..context-..ith-.test()

do izl,index-rank-1
if ((CM-.geometry-axis-.off..chip-.bits(array-.geo, i.1) .ne.

+ CM..geometry-.axis-.off-chip-bits(index-.geo, i)) .or.
+ (CM-.geometry-.axis..on-.chip.bits(array-.geo, i+1) .ne.
+ C14.geometry-xisonchip-bits(index-geo, i)) .or.
+ (CM-.geometry-xi.off-chip-.pos(array-.geo, ie1) .ne.
+ CM-geometryaxi..off-chip-pos(index.geo, i) .or.
+ (CW..geometry.axis-on.chip-.pos(array-.geo, i+1) .ne.
+ CM-geometryaxison-chip.pos(index-geo, i)) .or.
+ (CMF-get..axis-.extent(array, i) .ne.
+ CMF-.get-.axis-.extent(index, i-1)) .or.
+ (CMF..get-.axis.extent(dest, i-1) .ne.
+ CMF-.get-axis-.extent(index, i-1))) then

print *, 'Error in fast-.array-.access, args dont conform'
endif
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call CM-my-.news..coordinate-IL(temp-.id, i, 32)
call CMu-lt-.constant..IL(temp-.id,

+ CMF-.get-.axisextent(dest~i-1) ,32)

call CM-logand-context-..ith.test()
enddo

array.id-.alias m CM-.make-.field-.alias(array-.id)

call CM-.u-.subtract-.constant-.3IL(temp-.id, index-.id, 1, 32)

call CM-.aref32.2L(dest..id, array-.id-.alias, temp-id, 32, 32,
+ CMF-.get-.axis-.extent(array, 1)

call CMs-removefield-.alias (array-.id-.alias)
call CMdeallocate-.stack.throug2(temp-.id)
call CMFsetismodified~dest, MODIF)

return
end

subroutine fast-array-.update(array, source, index)

include '/usr/include/cm/paris-configuration-fort.h'
include '/usr/ include/cm/CMF..defs5.h'

integer array, array..id, array.vps ,array..geo ,array-.type ,array..rank
integer source,* source.id, source..vps, source.geo
integer source-.type, source-.rank
integer index, index..id, index..vps, index-.geo .index..type ,index..rank

integer array-.id-.alias
integer tempid
integer i

if (CMF..get..home(s'ource) .eq. HOME-.CM-.ONLY) then

print *. 'Error in fast-.array..update, arg not on CM'
endif

source-.type = CMFget.data-.type(source)
source..id -CMFget-.field-.id(source)

source..vps =CMF.get.vp..set.id(source)

source..geo *CM.vpsetgeometry(source-vps)

source-.rank =CM-geometry-.rank(source-.geo)

if ((source-.type .eq. CMF-.LOGICAL) .or.
+ (source-.type .eq. CMF-.COMPLEX) .or.
* (source-.type .eq. CNF-.CHARLACTER) .or.
+ ((source-.type .eq. CMF-FLOAT) .and.
+ (CMFget-significand-len(source) .gt. 23))) then

print *, 'Error in fast-.array-.update, arg not 32 bits long'
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endif

if CCMF-.get-.home(array) .eq. HOME.CM-.ONLY) then
print *, 'Error in fast.array-.update, arg not on CM'

endif

a-rray-.typo = Z1M~.gct.Aata..type(array)
array-.id =CMF-.get-field-.id(array)
axray..vps 3CMF-.get..vp-.set.id(array)

array-geo *CMp-.set..geometry(array..vps)

if (array-.type .ne. source-.type) then
print *,

+ 'Error in fast-array-update, array not same type as source'
endif

if ((CM-geometry-axis-.off..chip-.bits(array-.geo, 1) .ne. 0) .or.
+ (CM-geometry.axis-on.chip-.bits(array.geo, 1) .ne. 0)) then

print *,
+ 'Error in fast..array-.update, first dimension is not serial'
endif

if (CMF-.get-.home(index) .eq. HOME-M-.ONLY) then
print *3 'Error in fast-.array-.update. arg not on CM'

endif

index-type w CMFget-.data..type (index)
index-id -CF.get.field-.id(index)

index..vps =CMF..gt..vp.set..id(index)

index-.geo *CM-.vp.set-.geometry (index-.vps)
index-.rank =CM-geometry-.rank Cindex..geo)

if (index-.vps .ne. source-.vps) then
print *, 'Error in fast-.array..update, arrays dont conform'

endif

if ((index-.type .ne. CMF-.U-.INTEGER) -and.
+ (index-.type .ne. CMF-.S-.INTEGER)) then

print *, 'Error in fast.array-.update, index not integer'
endif

call CM-set..vp-.set(index-.vps)
call CI'set-.context()

temp..id = CM-allocate-.stack-field(32)

call CM-.my-.nescoordinate-AL(temp-.id, 0, 32)
call CI'Lu-.eq.constantlL(temp.id, 0, 32)
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call CM-ogand-context-.ith-.testoC

do i=1,index-.rank-1
if ((CM-.geometry-axis-.off..chip-.bits (array..geo, i+1) .ne.

+ CM-.geometry-.axis-off-.chip-.bits(index-geo, i)W or.

+ (CM-.geometry-.axis-.onchip.bits(array-geo, i+1) .ne.

+ CM-geometry-axis-.on-.chip-.bits(index-geo, W) .or.

(CM-eczatry-axisoff-.chip-.pos(array-geo, i+1) .ne.
+ CM-,geometryxi.offchip-pos~idex.geo, i) .or.
+ (CM-.geometry-.axis-.on.chip.pos(array..geo, 141) .ne.

+ CW..geometry.axis-.on-.chip,pos~index-geo, i)) .or.

+ (CMF-.get-.axisextent(axray, i) .ne.

+ CMF-.get-.axis-.extent(indox, i-1)) .or.
+ (CMF-get..axis-.extent(source, i-1) .ne.
+ CMF-.get-axis..extent(indez, i-1))) then

print *, 'Error in fast-array.Alpdate, args dont conform'

endif
call Cl'Lmy-.news-.coordinate-..L(temp..id, i, 32)
call CM-.ult.constantIL(temp..id,

+ CMF-.get-.axis-.extent(source,i-1) ,32)

call Cls-logand-.context-..ith-.testo)
enddo

array..id..alias a CM-.make-.field-.alias(array.id)

call CM-.u-.subtract-.ccnstant.3-.IL(temp.id, index-id, 1, 32)

call CW..aset32-.2L(source-.id, array.id..alias, temp..id, 32, 32,
+ CMF..get..axis-.extent(array, 1)

call CY-rmove-field-alias(array-id-.alias)
call CM-.deallocate..stack..through(temp..id)
call CMF-.set-is-.modified(array, MODIF)

return
end

subroutine fast..array-.access..2d(dest, array, inxl, inx2)

include '/usr/include/cm/paris-configuration-fort .h'

include 1/usr/include/cm/CF-.defsa h'

integer array, array..id ,array-.vps ,array.geo, array..type ,array-.rank

integer dest, dest-.id, dest..vps, dest..geo, dest..type, dest..rank

integer inx1,inx1..idinxlvps,inxlgeo,inxltyp,ihx1-rank
integer inx2 ,inx2. id, inx2-.vps ,inx2-.geo ,inx2-.type, inx2-.rank

integer array..id..alias
integer temp-.id
integer i
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integer lenl, len2

if (CMF-.get-home(dest) .eq. HOME-.CM-.ONLY) then
print *,'Error in fast-.array..access-.2d, arg not on CM'

endif

dest..type CMF-.get-.data-.type(dest)
deat-.id = CNFet-field-.id(deat)
dest..vps *CMF-.get-.vp.set.id(dest)

dest-.geo =CM-.vp.set-.geometry(dest-.vps)
dest..rank CM.geometry.rank(dest..geo)

if (Cdest-.type .eq. CMF-.LOGICAL) .or.
+ (dest..type .eq. CMF..COMPLEX) .or.
+ (dest..type .eq. CMF-.CHARACTER) .or.
+ (Cdest..type .ea. CMF-.FLOAT) .and.
+ (CMF-get-.significand..len(dest) .gt. 23))) then

print *, 'Error in fast.array-.access-.2d, arg not 32 bits long'
endif

if (CMF-.get-.home(array) .eq. HOME-.CM-.ONLY) then
print *3 'Error in fast.array-.access-.2d, arg not on CM'

endif

array-.type a CMF-.get-data-.type~array)
array..id uCMF.getfield-.id(array)

array-.vps *CMF.get-.vp-.set-.id(array)

array-.geo -CM.vpset-.geometry(array-.vps)

if (array-.type .ne. dest..type) then
print *,

+ 'Error in fast-.array-.access-.2d. array not same type as dest'
endif

if ((CM-.geometry-ais-.off-.chip-.bits(array-.geo, 1) .ne. 0) .or.
+ (CM-geometry-axis-.on-.chip.bits(array-.geo, 1) .no. 0)) then

print *,
+ 'Error in fast.array-access-.2d, first dimension is not serial'
endif

if (CMF-.get-.home(inxl) .eq. HOME.CM-.ONLY) then
print *, 'Error in fastarray-access-2d. arg not on CM'

endif

if (CMF.get-.home(inx2) e.q. HOME-.CM..ONLY) then
print *, 'Error in fast-.array.access-.2d, arg not on CM'

endif
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inxI-.type w CMF.get-.data-.type(inxi)
inx2-.type a CMFgetdata-.type(inx2)
inxl-.id a CMFgetf ield-.id(inxl)
inx2-.id -CMFgetfield-.id(inx2)
inxl-.vps = CMF.get-.vp.set.id~inxi)
inx2-.vps aCMF.get.vpsetid~inx2)
inxl-.geo = CM.vp.set-.geometry(inxl..vps)
inx2-.geo CM-vp-.set-.geometry(inx2-.vps)
inxl-.rank = CM.geometry-.razk(inxl-.geo)
inx2-.rank - CM.geometry-.rank(inx2-.geo)

if (inxl-.vps .ne. dest-vps) then
print *, 'Error in fast.array..access-.2d, arrays dont conform'

endif

if (inx2-.vps .ne. dest-vps) then
print *, 'Error in fast.array-access-.2d, arrays dont conform'

endif

if ((inxl..type .ne. CNF-.U-.INTEGER) .and.
+ (inxi-type .ne. CMF-.S-.INTEGER)) then

print *, 'Error in fast-.array-.access-.2d, inxi not integer'
endif

if (Cinx2-type .ne. CMF-JLINTEGER) .and.
+ (inx2..type .ne. CMF-.S-..NTEGER)) then

print *, 'Error in fast..array.access_.2d, inx2 not integer'
endif

call CM-set-p-.set(inx..vps)
call CM-.set-.context()

temp-id - CM..a11ocate-.stack-.field(32)

call CM-.mynews.coordinatelL(tempjid, 0, 32)
call CM.ueqconstant-l.L(temp-.id, 0, 32)
call CI'logandcontext..vith-.test C

do i-1,inxI-rank-1
if ((CM-.geometry-.axis..off-chip-.bits(array-.geo. 1+2) .ne.

+ CN..geometry.axis-.off-.chip-.bits(inx..geo, i) .or.
+ (CH..geometr..axi..on-.chip-.bits(array-.geo, 1+2) .ne.
+ CN..geometry-axisonchip-bits(inx..geo, M) .or.
+ CCM-.geometry-aisoff-chip.pos(array-geo, i+2) .ne.
+ CM-.geonmetry-axis-off-.chip-.pos(inxl-.geo, M) .or.
+ (CJ.Lgeometrys...on-chip-pos(array-geo, i+2) .ne.
+ CM..geometry-xison-chip.pos(inx..geo, i) .or.
+ (CMF-.get-.axis.extent(array, i+1) .ne.
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+ CMF-.get-.axisextent(inxi, i-1)) .or.
+ (CMF-.get-.axis-.etent(dest, i-1) .ne.
+ CMF..get-.axis-.extent(inxl, i-i)) then

print *, 'Error in fast-.array-.access-.2d, args dont conform'
endif
call CM-my-.news-.coordinate-lL(temp-id, i, 32)
call CM-uut-.constant-AL(temp.id,

+ CMF-.get.axis-.extent(dest,i-i) ,32)
call CM-.logand-context-..ith-.test()

enddo

array-id.alias = CM.makefield-.alias (array-.id)
leni - C14.geometryaxislength(array-.geo, 1)
Ien2 = CM.geometry.axis.length(array..geo, 2)

call CW..u.subtract-.constant-.3-lL(temp.id, inx2-.id, 1, 32)
call CM-u-.multiply-.constant-2-l.L(temp-.id, leni, 32)
call CM-.u.-add-.2-l.L(temp-.id, inxl..id, 32)
call CI'Lu-.subtract-.constant-2-I.L(temp-.id, 1, 32)
call CH.aref32-.2L(dest-.id, array-.id..alias, temp-.id, 32, 32,

4 lenI*1en2)

call CMremovefield.alias(array.i-alias)
call CMdeallocate-.stack..through(tmp-.id)
call CMF-.set-.is.modified(dest, MODIF)

return
end

subroutine fast-array-.update-.2d(array, source, inxl, inx2)

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.def s.h'

integer array ,array-.id, array..vps , aray-.geo ,array-.type ,array..rank
integer source, source-.id, source..vps, source.geo
integer bource-.type, source-.rank
integer inxlinxl-.id,inxl-vps,inxl-geo,inxl-.type,inxl-rank
integer inx2 ,ixx2-.id *inx2-.vps ,inx2_.geo, inx2-.type, inx2..rank
integer array-id-.alias
integer temp-id
integer i
integer lenI, len2

if (CMF-.get-.home(source) .eq. HOME-.CM-ONLY) then
print *, 'Error in fast-.array..update-.2d, arg not on CM'

endif

130



source-.type = CMF..get.data..type(source)
source..id =CMF.get-.field-.id(source)

source-.vps =CMF.get-.vpset.id(source)

source-.geo CLvp..set-.geometry (source-.vps)
source-.rank CM..geometry.rank(source-.geo)

if ((source-.type -eq. CMF..LDGICAL) .or.
" (source-.type .eq. CMF..COMPLEX) .or.
" (source-.type .eq. CMF-.CHARACTER) .or.
" ((source-.type .eq. CMF..FLOAT) .and.
+ (CMF-.get-.significand-.len(source) .gt. 23)) then

print *, 'Error in fast-array-.update.2d, axg not 32 bits long'
endif

if (CMF-.get-.home(array) .eq. HOME-CI'ONLY) then
print *, 'Error in fast-array-update-.2d, arg not on CM'

endif

array-.type w CMF.get-.data..type (array)
array..id -CMF.get.field..id(array)

array.vps =CMF.get.vpsetd(array)

array-.geo =CM.vpset..geometry(axray-.vps)

if (array-.type .ne. source-.type) then
print *,

" 'Error in fast.array.update-2d, array not same type as source'
endif

if ((CM..geometry- zis-.off-.chip-.bits(array..geo, 1) .ne. 0) .or.
" (CN.geometryais.on.chip-.bits(array-geo, 1) .ne. 0)) then

print *,
" 'Error in fast-.array-.update..2d, first dimension is not serial'
enidif

if (CMFget..home(inxxl) .eq. HOMESI'LONLY) then
print *. 'Error in fast-array.update.2d, arg not on CM'

endif

if (CMF..get...home~inx2) .eq. HOME-.CM-.ONLY) then
print *.'Error in fast-.array-.update-.2d, arg not on CM'

endif

inxl..type =CMFget.data.type(inxl)

inx2-.type *CMF.get~data~type(inxx2)

inxl,.id z CMFgetfieldid(inxl)
inx2-.id a CMF-.get-.fieldid(inx2)
inxl-.vps - CMF.get..vp..set.id(inx1)
inx2..vps = CMF..get..vp..set.d(inx2)

131



inxl..geo a CM-.vp-.set-.geometry(inxl-.vps)
inx2-.geo aCMLvp-.set-.geometry (inx2-.vps)
inxi-rank = CM-.geometry..rank(inxl-.geo)
inx2-.rank = CM.geometry-.rank(inx2-.geo)

if (inx..v'ps .ne. source..vps) then
print *, 'Error in fast-.array-.update-.2d, arrays dont conform'

endif

if (inx2-.vps .ne. souxce..vps) then
print *, 'Error in fast-array-update-2d, arrays dont conform'

endif

if ((inxl..type .ne. CMF..U-.INTEGER) .and.
+ (inxi-.type .ne. CMF-.S-.INTEGER)) then

print *, 'Error in fast-arrayupdate-2d, inxi not integer'
endif

if ((iznx2-.type .ne. CMF-.U.INTEGER) .and.
+ (inx2-.type .ne. CMF-.S-INTEGER)) then

print *, 'Error in fast-.array-.update..2d, inx2 not integer'
endif

call CI'Lset-.vp-.set(inxl-.vps)
call CM-set-.context()

temp-.id a CM.allocate-.stack-.field(32)

call CM.mynescoordinate..1L(temp..id, 0, 32)
call CM-u-.eq.constant-IL(temp-.id, 0, 32)
call CMlogand.context-..ith-.test()

do iml,inxi-rank-2.
if ((CM-.geometry-axis-.off-.chip..bits(array-geo, i+2) .ne.

+ CM-.geometryxis-.off-chip..bits(inxl-.geo, i) .or.
+ (CM-.geometry-.axis-.on-.chip-.bits (array-.geo, i+2) ne.
+ CM-geometryazis..on-.chip.bits(inxl-geo, i)) .or.
+ CCMgeometryxis..off-.chip-.pos(array-.geo. i+2) .ne.
+ CN..geometryxis..off-.chip..poa(inxi-geo, M) .or.
+ (CW.geometry..axis..on-.chip-.pos(array-.geo, i+2) .ne.
+ CM-geometryaison-chip..pos(inxl-geo, M) .or.
+ (CMF.getaxis..extent(array, i+1) .ne.
+ CMFget.axis.extent(inxi, i-1)) .or.
+ (CMFget-.ais.extent(source, i-1) .ne.
+ CMFgetaxisextent(inxl, i-i)) then

print *, 'Error in fast-.array-update-2d, args dont conform'
endif
call CW..my.news-.coordinate-l.L(tempjid, i, 32)
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call Cfk-u.lt-constant.. L(temp-id,
+ CMF-.get-.axisextent(source,i-1) .32)

call CM-ogand-context-with-.test()

enddo

array...id-.alias - CM..make-.f ield-.alias (array..id)
lenl = CMgeometryaxislength(array..geo, 1)
len2 m CMgeometryaxislength(array-.geo .2)

call CM-.u-.subtract-.constant.3-..L(temp-.id, inx2-.id, 1, 32)
call CM-.u-.multiply-.constant-.2-l.L(temp-.id, lenl, 32)
call CM-.u-.add..2. L (temp. id, inxl-.id, 32)
call CM.usubtract-.constant-.2-l.L(temp..id, 1, 32)

call CI'Laset32-.2L (source-.id, axray..id..alias, temp..id, 32, 32,
+ leni*len2)

call CM.removefieldalias(array-.id-.alias)
call CW.deallocate-.stack-.through~temp-.id)
call CMF.set.is..modified(array, MODIF)

return
end
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B4 Table Lookup Routines

integer function make-.integerlookup(array, length)
integer array, length

include '/usr/includefcm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs .h'

integer result

result =0
call -LAKE..INT.LOOKUP(result, array, length, 3)
make-.integer..lookup = result

end function make-.integer-lookup

integer function make-.real..lookup (array, length)
integer array, length

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF-.defs .ho

integer result

rasult m 0
call -.MAK-REAL-LOOKUP(ra,.ult, array, length, 4)
make-.real..lookiip = result

end function make..real-.lookup

integer function makejlookup-.cm(crn..source..array,
* cm..index, length, cni..mask)

integer cm-.source-.array, cm-.index, length, cm-.mask

include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cm/CMF.def s .h

integer result, temp-.index, save-context, rank-.i
integer mask..id, source.vp..set
result = 0

source.vp..set z CMF-.get-.vpsetid(cm.source..array)
call CJ'Lset..vp-.set(source-.vp-.set)
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if (Csource-vp..et .ne.
+ CMF-.get-.vp.set-.id(cm.souxce-.array)) .or.
+ Isoarce.yp-set .ne. CMF.get..vp..set..id~cm..inder)) .or.
+ (source.vp-.set .ne. CMF..get~vp..set~id(cm.mask))) then
print *, 'Arrays do not L1 belong to the same vp-set.
return
endif

temp-i.ndex a CM-.allocate-.stack-.field(32)
save-.context = CM..allocate-.stack-.field( 1)
mask...id = CMF...GET.FIELDID (cm-.mask)

call CMstore.context'save-.context)
call CM..set..context

call CM-load-context (mask-.id)
call ^ smy-.news-.coordinate-l.L(temp..index, 0, 32)
call CM-.u-.leconstant1l(temp-.index, 0, 32)
call CM.logand.context-.with-.test
do rank..i=1, CM-.geometry-.rank(
+ CM.vp.set-.geometry(source..yp-.set))-1

call CW.my.news.coordinate-l.L(temp-.index, rank-..i 32)
call C!'Lu-.le.constant..1l(temp-.index,

+ CMF-get-.a-xis-.extent(cm-.mask. (rank-i - 1)), 32)
call CM-.logand-.context-.with..test

enddo

call CLstore-.context(mask-.id)

if (CMF-.GET..DATA-TYPE (cm-.source-.array) .-eq.
+ CMSSL-FLOAT) then
call -.MAKELQKUPCM(result, CMF-.GETFIELD-.ID(
+ cm..source-.array), CMF-.GET.FIELD-.ID(cm..index) ,length, 4,
* mask-.id)
else if ((CMF-.GE-DAT-TYPE(cmsource-.array) .eq.

+ CMSSL-L.INTEGER) .or.
+ (CMF-.EL.DATATYPE(cm-.source-.array) -eq.
+ CMSSL-.S-.INTEGER)) then
call -MAKE-.LOOKUP-CM(result, CMF-.GET-.FIELD...ID C

+ crn..source.array), CMF..GE.FIELD.ID(cm..index), length, 3,
+ mask..id)
else
print *, 'IMPROPER SOURCE TYPE'
end if

call CM-.load..context(save..context)
call Clt-deallocate.stack.through(temp-index)
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make.lookup.cm - result

end function make-lookup-cm

subroutine free-ookup(lookup-table)
integer lookup-.table

include '/usr/include/cm/paris-con~figuration-fort .h'
include '/usr/include/cm/CF-.defsa.h'

call -.FREE-.LOOKUP(lookup.table)

return
end

subroutine lookup(dest..cm-.array, lookup-.table,
+ index, cm-.mask)
integer lookup-.table, dest-.element-.type
integer index, dest-.cm-.array
integer cm-mask

include '/usr/include/cm/paris-configuration-fort .h'

include '/usr/include/cm/CMF-.defs .h'

dest..element..type wCMFgetdata.type(dest-cm-.array)

call -.LOOKUP (CMF.getfield..id~dest..cm-.array),
" lookup-.table, CFgt-.field-id(index),
" CMF.get.field-.id(cm..mask), dest-.element..type)
call CMFset.is.modified~dest-.cm~array ,MODIF)
return
end

*include <stdio .h>
* include <cm/paris .h>
*include <cm/CMSS-.object .h>
struct lut {int allocated-.p; mnt size; CI.field-.id-.t cmfield; int. field-.type;};

typedef struct lut lut-.t;

void make-.lookupO;
void lookupo;
void free-.lookupO;

#if defined(sparc)
8define MAKE..JNT-.LOOKUP make-int-ookup-
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# define MAKE-.R.EAL..LOOKUP make-.real-lookup..
* define MAKE..LOOKUP-.CM make-.lookup-cm-.
* define FREE-.LOOKUP free-ookup-.
* define LOOKUP lookup-.
#endif

char *malloco;

void MAKE-.INT-.LOOKUP(lut-.pointer, array, length, lut-.type)
int * array;
int *length, *lut..type;
lut-.t **lut-.pointer;{
lut-,t *result;
mnt *array-.temp;
Ch-.field-.id-.t temp, save-.context, index;
CM-vp-set-id-.t save-.vp..set;
imt i;

array.temp - array;

result a (lut-.t 0) malloc(sizeof(lut-t));
result->allocated-p a 1;
result->size - 32 *(1 + (*length - 1) / 32);
result->cm-.fjeld *CW..allocate-.heap-.field-.vpset(result->size, CM-.physical-vp-.setoC);
result->field-.type a *lut-.type;

save-.vp-.set a CM-current-vp-.set;
CM-.set-.vp-.set(Cls-physical-.vp-.set 0);
temp a C14..allocate-.stack..field(32);
save-.context a CW..allocate-.stack-.field(l);
index - CM-.allocate-.stack-.field(16);

CM-store-.context(save..context);
CM-set-.contexto;
CM-s-.move-.zero-I.L(index, 16);
CM-.my-.send-.address-l.L(temp);
CM..s..eq.zero1L(temp, 5);

CM-logand-.context..with-.teto;

for U-0n; ic*length; array-.temp++){
if (*lut..type an 3)
CM-a-.move.constant..AL(temp, *array..temp, 32);

CM-e-..move-.constant_..L(index, 1, 16);
CN..aset32-.shared-.2L(temp, reault->cm.field, index, 32, 16, result->eize);
i a i + 1;};

CW..load-.context (save..context);
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CM-.deallocate..stack.trough(temp);
CM-set-vp-set(save-vp..set);
*lut-.pointer a result;

void MAKE-REAL-LOOKUP(lut-.pointer, array, length, lut-.type)
float *array;
int *l~ength, *lut-.type;
lut-.t **lut..pointer;{
lut-t *result;
float *array-temp;
CW-field-id-.t temp. save-context, index;
CM-.vp-.set-.id-.t save-.vp..set;
mnt i;

array-.temp - array;

result - (lut..t *) malloc(sizeof(lut-t));
result->allocated-p = 1;
result->size a 32 *(1 + (*length - 1) / 32);
result->cm..field *CM-allocate-.heap..field-.vp-.set(result->size, CM-.physical-vp-.set 0);
result->field-.type = *lut-.type;

save.vp-.set = CM..cuxrent.vp.set;
CM..set-.vp-.set(CM-.physicaL-vp-.set 0);
temp - CM-allocate-stack-.field(32);
save..context aCM..allocate-.stack-.field(1);
index a CM-.allocate..stack-.field(16);

CM-store.context(save-.context);
CM-set-.contexto;
CM-.s-.movezeroIL(index, 16);
CM-.my-.send-.address-l.L(temp);
CM-.s.eq-.zero-I.L(temp, 5);

CM-ogand-context.vith.testo;

for (i.O; iC*length; array-.temp++){
CM-.f-.move.constant-IL (temp3 *array..temp, 23, 8);
CM-e-.moveconstantlL(index, i, 16);
CH-aset32-.shared-.2L(temp, result-cm-.field, index, 32, 16, result->size);
i N i +*j

CW. load..context (save..context);
CIMLdeallocate-.stack.through(temp);
CN..set..vp..set(save-.vp-.set);
*lut-pointer - result;
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void MAKE-.LOOKUP-.CM(lut-.poiniter, array, cm-.index, length, lut-.type, mask)
CM-field-id-.t * array, *cm-index, *mask;
int *length, *lut-.type;

lut-.t *result;
Cl'Lfield-id-.t save-.context, index;
CM-.field-id-.t temp..index, temp-.news-.coord;
CM..vp..set-id-.t save-.vp-.set;

save-.context = CM-.allocate-.stack-.field(1);
CM-.store-.context(save-.context);
save-.vp-.set = CMLcurrent-vp-s.et;
CIset-vp.set CCM.f ield~p.set (*array));

result - (lut-.t 0) malloc(sizeof(lut-t));
result->allocated-p w 1;
result->size a 32 *(1 + (*length - 1) / 32);
result->cm-.field - Lallocate-.heap..field(result->size);
result->field.type -*lut-.type;

temp-.index -CM-.allocate-.stack-.field(32);

CW..load-.context(*mask);
CLu-.mave. L (temp..index, *cm..index,32);
CM-.u-.subtract-.constant-.2-I.L~temp-.index, 1,32);
CJI..aset32.shared_.2L(*array, result->cm.field, temp..index, 32, 16, result->size);
CI'Lspread-..ith-.logior-l.L(result->cm-.field, result->cm-.field, 0, 32);

CI'Lload-.context (save-,context);
CH..deallocate-.stack-.through(save-.context);
*lut-.pointer = result;

void FREE-.LOOKUP(lookup-.table)
lut-.t **lookup-.table; (
if ((**lookup..ta le) .allocated.p){

CI'deallocate-.heap.field( (**lookup-.table) .cm.field);

(**lookup-.table).allocated-.p a 0;

I
else

printf("lfree-lookup: table already deallocated! \n");

void LOOKUP(cm-field-.id, lookup-.table, cm..index-.id, cm-.mask-.id, dest..element-.type)

lut-.t **lookup-.table;

139



CM-.field-.id-t *cm-field-.id, *cm-mask-.id, *cm-ndex-id;
mnt *dest-element-.type; f

if ((**lookup.table) .field-.type !- *dest..element..type)
{if (*dest-element-type -- 3)
printf("'Lookup table not allocated as an integer!! Instruction fajled.\n");
else
( if (*dest-.element-type - 4)

printf("Lookup table not allocated as a real!! Instruction failed.\n");
else

printf('Destination array not an integer or real!! Instruction failed.\n");

else{

save-.context a CM-.allocate-.stack-.field(1);
CM-.store..context(save-.context);
save-.vp..set w CM-.current-.vp-.set;
CW.set-.vp-.set (CM-f ield-.vp-.set (*cm.field-.id));
temp-.index-.id = CM-.allocate..stack-.field(16);
CM.set.contexto;
CW..load-.context (*cm..mask-id);
CW..s-.subtract.constant-3-.IL(temp-.index-.id, *cm-.index-.id, 1, 16);
CM.invertcontexto;
CM-s-.move-.zero-lL(emp-inde..id, 16);
CM-invert-contexto;
if ((**lookup-.table) .allocated.p)
CM-aref32-.shared.2L (*cm-.field-.id, (**lookup-.table).cmfield, temp-index-.id,

32, 16, (**lookup-.table).size);
else

printf(ILookup table has been deallocated! Instruction failed.\n");
CMsetvp-.set(save-.vp.set);
CM-.load-.context (save-.context);
CM-deallocate...stack-.through(save..context);
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B5 Order Routine

subroutine order (dest ,source, axis ,mask)

integer dest
real source
integer axis
integer mask
integer temp ,type ,entry.vp.set

include '/usrfinclude/cm/paris-cofLfiguation-fort .h'

include '/usr/include/cm/CMF..defsa.h'

entry-.vp..set - cm-.current...vp..set()
call cm-set-.vp-.set (cmf-get-vp-set-id(mask))
call cm-.load..context (cm-get-field-id(mask))
temp a cm-get-.field-.id (source)
type a cnf-get-data-.type (source)
if (type .eq. cmssl-s-.integer) then

call cm-.s-.rank.2L(cmf.getfield-id(dest) ,temp axis,
32,32,cmf-upwards,cmf-none,O)

end if
if (type .eq. cmssl-float)- then

call cm..f-.ran-2L (cmf-get-field-.id(dest) ,temp *axis,

32,23,8,cmt-upvards ,cmf-.none,O)

endif
call CF.set-is-.modified(dest ,MODIF)
call cm-.set..vp-.set (entry-.vp..set)
end
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B6 Scan Routines

subroutine sum-.scan(result, source,dir,dim,obit ,mask)
integer result * urce,dim ,mask , bit

logical dir
include '/usr/include/cm/paris -conf igurat ion-fort .h
include '/usr/include/cm/CF-.defsa.h'
integer scandir, length

if (dir) then
scandir a cm-upward

else
scandir - cm-downward

endif

call cm-.set-.vp-.set (cm-get.vp-.set..id(source))
call cm-.load-.context(cmf..get-.field-.id~mask))
if (cm-get-data-.type(result) .eq. cm-s.integer) then

call cm-.scan-with-s-add..11 (crn-get-.field.id(result),
cmfget-field-.id(source),
dim,
32,
scandir,
cm..inclusive,
cm.start..bit,

edf cmf-get.fieldid(sbit))

if ((cmf-get-ata-type(result) .eq. cmf-.float)) then
call cm-.scan-w.ith-.f-.add-.11 (cmf..get-.field-.id(result),

cmf-.get-.field-.id(source),
dim,
cmf-.get-.significand.len(source),
cin-get..exponent..len (source),
scandir,
cm-.inclusive,
cm-.start..bit,
cmf-get-field-.id(sbit))

endif

if ((cmf-.get-.data-.type(result) .eq. cmf-conplex)) then
call cm-.scan-..ith-.c-.add1l (czn-get.field-.id(result),

cmf-.get-.field.id(source),
dim,
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cmf-.get-.significand-.len(source),
cznf-.get-exponent-.len(source),
scandir,
cm~inclusive,
cin..start-.bit,

endif

call cmf-set-.is-.modified(result,MODIF)
return
end

subroutine product..scan(result, source,dir,dim,sbit ,mask)
integer result, source, dim ,mask , bit
logical dir
include '/usrfinclude/cm/paris-configuration-fort .h'
include '/usr/include/cn/CMF-.defsa.h'
integer scandir, length

if (dir) then
scandir - cm-.upward

else
scandir - cm-.donvard

endif

call cm..set-.vp..set Ccmf-.getvp.setid(source))
call cm-.load-context(cmf-.get-.field~id(mask))

if ((c fget-.data...type(result) -eq. cm-float)) then
call cm-.scanwith..f-.multiply..11 (cmf-.get-.field-.id (result),

cmf..get-.field..id(source),
dim,
cmf-get-s.ignificald-.len(source),
cuf-.get.exponent-.len(source),
scandir,
cmjinclusive,
cm-.start-.bit,
cmf-.get-.field-.id(sbit))

else
print *, 'nrl-cmf-lib scans: integer products not supported'

end if

call cmfset.ismodified(result ,MODIF)
return
end
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subroutine max-.scan(result, source ,dir,dim, sbit ,mask)
integer result ,source,dim,mask,sbit
logical dir
include '/usr/include/cm/paris-configuration-fort .h'
include '/usr/include/cmCMF-.defs .h'

integer scandir, length

if (dir) then
scandir = cm-.upward

else
scandir a cm..downward

endif

call cm-.set-.vp-.set (cmf-get..sp.set-.id(source))
call cm-.load-.context (cmftget-.field.id(mask))
if (cmf..get-.data-.type(result) .eq. cmf-s..integer) then

call cm..scan-w.ith-.s-max-11i (cmf-.get-.field-.id(result),
czf..get.field..id(source),
dim,
32,
scandir,
cminclusive,
cm-.start..bit,
cmf-.get-.field..id(sbit))

endif

if ((cmf-get-.data-.type(result) .eq. cnif-.float)) then
call cm-.scan-..ith-f-max..11 (cmf-.get.field-.id(result),

cmf..get..field-.id(source),
dim,
cm-get..significand-.len(source),
cmf-.get..exponent-.len~source),
scandir,
cm.inclusive,
cm.start..bit,
cmf-.get-.field-.id(sbit))

endif

call cm-set..is-.modified(result ,MODIF)
return
end

subroutine min.scan(result, source,dir,dim,sbit ,mask)
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integer rsl,source, dim ,mask ,sbit
logical dir
include '/usr/include/cm/paris-conf iguration-f art .hI
include '/usr/include/cm/CMF-.defs 8

integer scandir ,length

if (dir) then
scandir = cm-.upward

else
scandir = cm-.downward

endif

call cm-.set-.vp-.set (cmf-.get.vpsetid(source))
call cm-.load-.context Ccmfget-field-.id(mask))
if (cmf..get-.data-.type(result) .eq. cmf-.sinteger) then

call cm-.scan-..ith-.s-.min-.11 (cm-get.f ield-.id (result),
cm-get-.field-.id(source),
dim,
32,
scandir,
cm-.inclusi've,
cm.start..bit,
cmf-.get-.field-.id(sbit))

endif

if (Cczntget-data-.type(result) .eq. cm-float)) then
call cm-.scan-w.ith-f-min..11 (cmf-.get-.field-.id~result),

cm-get-.field-id~source),
dim,
ctfget-significand.len(source).
cmf-.get..exponent-.len(source),
scandir,
cm-.inclusive,
cm-.start..bit,
cmt-get-.field-.id(sbit))

endif

call cmf-.set-.iu..modified (result ,MODIF)
return
end

subroutine or-.scan(result, source ,dir,dim,sbit ,mask)
integer result, source, dim ,mask, sbit
logical dir
include '/usr/include/cm/pariu-contiguration-fort .hI
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include '/usr/include/cm/CMF.defs .h'
integer scandir, length

if (dir) then
scandir a cm-.upward

else
scandir - cm..downward

endif

if (cmf..get-.data-.type (result) .eq. cm-logical) then
length. 1

endif

if ((cm-get-.data-.type(result) .eq. cm-u.integer) .or.
(cmf-get-.data-.type(result) .eq. cm-s-.integer)) then

length=32
endif

call cm..set..vp-.set (cmf-get-.vp..set..id(source))
call cm.load-.context(cm-get..field.id(mask))
call cm-.scan-..ith-.logior..11 (cm-get-.field-.id(result),

cm-get-.field.id(source),
dim,
length,
scandir,
cmjinclusive,
cm..start-.bit,
cmf..get-.field..id(sbit))

call cmf-.set-.is.modified(result ,MODIF)
return
end

subroutine xor..scan~result * source,dir,dim~sbit ,mask)
integer result, source ,dim ,mask , bit
logical dir
include '/usr/include/cm/paris-configuration-fort .hI
include '/usr/ include/cm/CNF.defs .h
integer scandir ,length

if (dir) then
scandir z cm-.upward

else
scandir a cm..downward
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endif

if (cmf-.get-.data.type(result) -eq. cm-logical) then
length= 1

endif
if ((cmf-.get-.data-.type(result) .eq. cmf-u-nteger) .or.

(cnf-get-.data-.type(result) .eq. cmf-.s-.integer)) then
length=32

endif

call cm-.set..vp..set (cmf..get-.vp..set-.id (source))
call cm..load-.context (cmf-get.field-.id(mask))
call cm-.scan-..ith-.logxor..11 (cmf-get.field-.id (result),

dim,
length,
scandir,
cm-.inclusive,
cm..start-.bit,
cmf-.get-.field-.id(sbit))

call cuf-set-.is-.modified(result ,MODIF)
return
end

subroutine and-.scan(result, source ,dir,dim,sbit ,mask)
integer result ,source,dim,mask,sbit
logical dir
include '/usr/ include/cm/paris-configuration-fort~h
include '/usr/include/cm/CMF..def s.h'
integer scandir ,length

if (dir) then
scandir a cm..upward

else
scandir a cm..downward

endif

if (cmf-.get.data.type(result) .eq. cm-logical) then
length. 1

endif
if ((cmf-.get-.data.type(result) .eq. cmf-u-.integer) .or.

(cmf-.get.data.type(result) .eq. cznf-.s-.integer)) then

length=32
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endif

call cm-.set..vp-.set (cmfgetvp-set-.id(source))
call cm-.load.context(cmf-getfield..id(mask))
call cm-.scan-.with-logand..11 (cmf-.getfield-.id (result),

cni-get-.field-.id(source),
dim,
length,
scandir,
cm-.inclusive,
cm-.start-.bit,
cmf-.get-.field-.id(sbit))

call cmf-.st-.is.modified(result ,MODIF)
return
end

subroutine copy-.scan(result, source ,dir ,dim,sbit ,mask)
integer xesult ,source,dim,mask,sbit
logical dir
include '/usr/include/cm/paris-conf2* iration-fort .h'
include '/usr/include/cm/CMF~defs .h'
integer scandir ,length

if (dir) then
scandir a cm.-upward

else
scandir w cm..dovnward

endif

if (cmf..get..data.type(result) .eq. cm-logical) then
length=1

endif

if ((cmf-.get-.data-.type(result) .eq. cmf..u.integer) -or.
(cinf..get-.data-.t, i(result) .eq. cmf-s-.integer)) then

length=32
endif

if (cmf-get.data-.type(result) .eq. cmf-float) then
length .cmf-get-significand.len(source) *
cmf-.get-.eponent-.len(source)41

endif
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if (cmf-.get-.data-.type(result) -eq. cnL-complex) then

length u2*(cmf-.get-.significanfl~en(Bource)+
cmf-.getexponent-len(source)+1)

endif

call cm-.set..vp-.set (cmf-get-.vp-.setid(source))
call cm-.load-.context (%.mI.get.field-.id(mask))
call cm-scan.with.copy..11 (cmf-get-.field-.id(result),

dim,
length,
Bcafldir,

cm-.start-.biG,
cmf-get-.field-.id(sbit))

call cmf-set-.is-modified(result ,MODIF)
return
end
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B7 Framebuffer Routines

subroutine init-.fb(x-.dim, y-.dim)

include '/usr/include/cm/paris-conf igurat ion-fort .hI
include '/usr/include/cm/CMF.def s.h#

common /display-.common/ my-.geometry, my..yp-set, my-.color,
+ my-.display, ntsc-.on
integer a1y-.geometry, my..vp-set, my-..color, my-.display
integer ntsc-on

integer x-.dim, y-dim
integer dims(2)

CMF$ LAYOUT DIMS(:SERIAL)
integer zoom
logical kludge(258 ,256)

cmf$ layout kludge(:news,:news)
integer physical.x, physical-.y, foo
character* 10 a-.null

kludge -.true.
dims(l) w x..dim.
dims(2) w y-.dim
my-.geometry - Cik-create-.geometry(dims, 2)
my-.vp..set = CM-.allocate..vp.set(my.geometry)

call -attach-.fb(my-.display, ntsc-.on)
call CMFB-initialize-display(my-.display, 8, 1)
physical-x aCMFB-..idth(my-.display)
physical.y =CMFB-.height (my-.display)
zoom - physical-x / x..dim
if (zoom .gt. physicaly/y-dim) then

zoom = physical..y / y..dim
endif
if (zoom .gt. 0) then

zoom n zoom - 1
endif
call CMFB-.set-.zoom(my..display, zoom, zoom, 0)
if (ntsc..on .eq. 1) then
call CMFB-.set.pan(my.-display, -32/(zoom41) ,0)
endif
call CM-.set-.vp-set (my-.vp-.set)
my-.color z CM..allocate..heap..field(8)
call CW..u-.move.zero-.always-lL(my-.color, 8)
return
end
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subroutine plot.x-(x, y, color, mask)

integer x, y, color, mask

include '/usr/include/cm/paris-configuration-fort .h'

include '/usr/include/cm/CMF-.defs .h'

common Idisplay..commonl my-.geometry, my-.vp..set, my-.color,
+ my-.display, ntsc..on

integer my-.geometry, my-.vp-.set, my-.color, my-display

integer ntsc-.on

integer x-.id, y..id, color..id, mask-.id, rank..i

integer the-.buffer
integer old-.vp..set
integer a-.serxd-.addxess
integer temp-.index

x-.id -CMFgetfield..id(x)
y-.id - CMF-.get-.field-.id(y)
color-.id =CMFgetfield.id(color)

mask-.id CMF.get.field-.id(mask)
old..vpset - CMF-.get-.vp-set-.id(x)

if ((old-.vp..set .ne. CI4F-.get-.vp-.set-.id(y)) .or.

+ (old-p-.set .ne. CMF-.get-.vp-.set-.id(color)) .or.

+ (old-.vp..set .ne. CIIF-.get-.vp-.setid(mask))) then

print *, 'Arrays do not all belong to the same vp-set.
return
endif

call CM-.set-.vp-.set (my-.vp.set)
call CM.u.move.zero..alway5s 1L(my.color, 8)
call CMs-set-.vp-.set(old.vp-set)
call CM-set-.context
temp-.index - CMallocate-.stack-field(32)
call CM-load-.context(mask-id)
call CM..mynes-.coordinate-1L(temp-ildOX, 0, 32)

call CM.u.le..constalt..11(t1Rp-indOx, 0, 32)

call CM-logand..context-with-test
do rank-.il, CM.geometry-.rank(
+ CM-vp-.set.geometryCold-vp-set)) - 1

call CM-.my-.newscoordinateL(temp-ifldex, rank-i, 32)

call C-ule-constant..1l(temp-index,
+ CMF-.get..axis-.extent(y, (rank-.i - 1)), 32)

call CM-logand-context-with-test
enddo
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call CM..deallocate-.stack-.through(temp.index)

a-.send-.address aCM-.allocate-.stack-.field(32)
call CMFB-.shuffle-f.rom-.x..y(a..send.addxess, x-.id, y-.id,

" my-.geometry)
call CM-.send..1L(my-.color, a-.send-.address, color-.id, 8,

+ CM-no-.field)
call CI-set.vp-set(my.vp.set)
the-.buffer - CMFB-.spare-.buffer(my-display)
call CMFB-.write-.preshuffled-.always(my-.display, the-.buffer,

" my-.color, 0, 0)

call CMFB.sitch-.buffer (my..display, the-.buf fer)
call CM-deallocate-stack-.through( a-.send..address)
call CMset-.vp.set(old..vp-.set)
return
end

subroutine plot.x-.y-.over(x, y, color, mask)

integer x, y, color, mask

include '/usr/ include/cm/paris-coi1 iguration-fort .h
include '/usrfinclude/cm/CMF-.deis .hp

common /display-.commion/ my-.geometry, my..vp-.set, my-.color,
" my-display, ntsc..on
integer my-.geometry, my-.vp-.set, my-.color, my-.display
integer ntsc..on

integer x-.id, y-id, color..id, mask-.id, rank..i
integer the-.buffer
integer old-.vp-.set
integer a..send..address
integer temp...index

x-.id a CMFgetfield-.id(x)
y-.id a CMF.get-.field-.id(y)
color-.id *CMF-.get.field-.id(color)
mask-id -CF.get.field..id(mask)

old-p-.set a CMF.get-.vp.set-.id(x)

if ((old.vp-.set .ne. CMF-.get-.vp-.set-.id(y)) .or.
" (old.vp..set .ne. CMF-get.vp-.set-.id(color)) .or.
" (old.vp..set .ne. CMF-.get..vp..set...id(mask))) then

print *, 'Arrays do not all belong to the same vp-set.
return
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endif

call CM-set-.vp..set(old-vp-.set)
call CN..set-.context
temp-index - CW..allocate-.stackfield(32)
call CM-.load.context (mask-id)
call CM-my-.news.coordinate-.IL (temp-index. 0, 32)
call CM..u-.le-.constant-1.i(temp.index, 0, 32)
call CM-logand-.context-w.ith..test
do rank-.il, C!'Lgeometry..rank(

+ CM.vp.set-.geometry(old-.vp.set)) - 1
call CM.mynewscoordinate-l.L(temp-.index, rank-.i, 32)

call CM-u..le-.constant..11 (temp..index,
+ CMF.get-.axis-.extent(y, (raak..i - 1)), 32)

call CM-logand..context...ith..test
enddo
call C!'L-deallocate-.stack-through(temp..index)

a-.send-.address - CM-.allocate..stack-.field(32)
call CMFBshuffle..from-.x-.y(a-.send-.address, x-.id, y..id,

+ my-.geometry)
call CM.sendlL(my.color, a-send-.address, color-.id, 8,

+ CW.no.field)
call CW.set-.vp-.set(my..vp-.set)
the-.buffer = CMFB.sparebuffer(my.display)
call CMFBvrite.preshuffled..alu'ays (my-.display, the-.buffer,
+ my-.color, 0, 0)

call CMFBsvitch-.buffer (my.display, the-.buffer)
call CN.deallocate..stack..through(a-.send..address)
call CN..set-.vp-.set(old-.vp-.set)
return
end

subroutine release.frame-.bufferoC
include '/usr/ include/cat paris-conf iguration-fort .h'

include '/usr/include/cm/C4F-.defa .h'

common /display-.common/ my-.geometry, my-.vp-.set, my-.color,
+ my-.display, ntsc-.on
integer my-.geometry, my-.vp-.set, my-.color, my-display
integer ntsc..on

call CNFB..detach-.display (my-.display)
call CM-.deallocate..heap-.field(my-.color)
call CW..deallocate.vp-.set(my-.vp..set)
call CW..deallocate-.geometry (my-.geometry)
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return
end

subroutine set.color(color-id, red, green, blue)
integer color..id, red, green, blue

include '/usr/include/cm/paris-conhfiguration-fort .h'
include '/usr/include/cm/CMF-defB .h'

common /display-common/ my-.geometry, my-sp-.set, my-.color,
+ my-.display, ntsc..on
integer my-.geometry, my-.vp-s.et, my-.color, my-display
integer ntsc..on

call CMFB-.write..,color~my-.display, CMFB-.red, color-.id, red)

call CMFB.vrite-.color(my-.display, CMFB-.greenL, color-.id, green)
call CMFB-..rite-.color(mydisplay, CMFB-.blue, color-.id, blue)
return
end

subroutine plot..from-.grid (color)
integer color

include '/usr/include/cm/paris-configuration-fort~h
include '/usr/include/cm/CMF-.defs .h'

common /display-common/ my-.geomc y, nvyvp.set, myscolor,
+ my-.display, ntsc-on
integer my-.geometry, my-.vp-.set, my..color, mv-.display
integer ntsc..on

integer geometry-.old, geometry-.new
integer dimensions (2)
integer color-.id
integer the-.buffer
integer color-vp-.set-id

color-.id a CMF.getfieldid(color)
color..vp-.set..id a CMF.getvp-set-.id(color)

dimensions( 1) = CM.geometry-.axis-.length
+ (CM-.vp.setgeometry(color-.vp..set-.id), 1)
dimensions (2) - CM.geometry.axis.length
+ (CN..vp..set-.geometry (color-.vp..set-.id), 2)

geometry-old aCM.vpset-.geometry(color-.vp-s.et-id)
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geometry-.new = CM-.intern-.geometry(dimensiols. 2)

call CM-.set-.vpsetgeometry(color.vpsetid,geometry-11ew)
the-.buffeor = CMFB-.spare-.buffer(my-.display)
call CMFB-..rite.always(my..display, the-.buffeor, color-.id, 0, 0)

call CM-.set-.context ()
call CMFB-switch.buffer(my..display, the-.buffer)

call CM-.set-vp-.setgeomety(colorvp-set-id, geometry-.old)

return
end

#include (cm/paris .h>
* include <cm/cmfb .h>

*if dot ined(sparc)
# define ATTACH..FB attach.fb-
#endif

char *getenvo;

void ATTACH-.FB(display, ntsc-.on)
CMFB.display-id-.t *display;
mnt *ntsc-.on;

char * fb..type;
*ntscon 00;

*display w CMFB-.attach.display(geteflv("CJ4-FBAMEBUFFER"), 0);

fb..type - getenv("CM-FB.NODE');
if (fb..tvpe it !strcmp~fb-.type, "NMTSC")){

*ntsc-.on *1
CMFB-.set.monitor-.id(*display, CMFBntsc);

155



B8 Plot Routines

c this is a general purpose routine for using
c paris from cmf. it Bets vp set and the context
c to reflect the processor configuration in array 'x'
c

subroutine configure (x)
integer x
integer address,i
include '/usr/include/ r/paris-configuration-fort. h'
include '/usr/include/ cr/CMF-defsa.h'

call crn..set..vp..set (cm-get-vp..set..id(x))
call cm-.set-.context()
address - crn-allocate-.stack-.field(32)
call co-.my-.nes..coordinate.11 (address, 32)
call crnu-.eq-.constant-.11 (address ,0,32)
call cm-.logand-.context-..ith..testoC
do 2 i-1,cmf-.get-.rank(l)

call crn..rynes.coordinate-.11 (address *i. 32)
call cm.ult.constant1(address,crn-get.axis..extent(l, i-l) ,32)
call cm-.logand.context-..ith.testoC

2 continue
call cm-.deallocate-.stack-.through (address)
end

subroutine openpl C
coon /scale-common/ sx0, syO ,sxl *syl

real sx0,syO,sxlsyl

s XOO.0
sx11024 .0
By0-0.0

By1-1024 .0
call init-.fb (1024,1024)
call .. attach( 1024,*1024)
end

subroutine closepl()
call release-.frane.bufferO)
call -.detach()
end

subroutine eraseoC
common /display-.common/ my..geometry .my..vp-set ,my-.color .my..display
integer my-.geometry, my..vp..set, my-.color, my-.display
call ..clear(my-.color)
end
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subroutine set-.text-.size(x)
integer x
call -.set-.font-.number(z)
end

subroutine space(xi,yi,x2,y2)
real xl,yl~x2,y2
common /scale-.common/ XO , SYO ,Sxl,syi
real sx0,syO~sxl,syl
sx0=xl

: xl-x2
sylzy2
end

subroutine scale~x,y)
include 1/usr/include/cm/paris-configuration-fort .h
include '/usr/ include/cm/CMF..def s .
integer x~y
real plot-.x,ploy-y
common /scale-.common/ sxO,syOsxlsyi
real sxO~sysxlsyl
common /display-.common/ my-.geometry ,my-.vp-.set ,my-.color ,my...visplay
integer my-.geometry, my-.vp.set, my-.color, my-.display

plot..x z real(cm..geometry..axis..length(my-.geometry,0))
plot.y w real(cm-geometry-axis.length(my-.geometry~i))
if ((sxO .eq. 0.0) .and. (ixI .eq. 0.0) .and. (syl .eq. 0.0)

.and. (syO .eq. 0.0)) then
sXOO0.0
syo=o.o
sx 1=pl.ot.x
syl-plot4y
endif

call CM-f-tsubtract-constant-.2-AL (x,dble(sxO) ,23,8)
call CW..f-.subtract-.constant-.2..1L Cy ,dble(syO) ,23 .8)
call CM..f.multiply-.constant.2-I.L (x,dble(plot..x/(sxl-sxO)) .23 .8)
call CM-.f.multiply..constant.2-l.L (ydble(plot.y/(sy1-syO)) .23.8)

end

subroutine lines (xi,y1,x2,y2,color,mask)
include '/usr/include/cm/paris-configuration-fort .hI
include '/usr/ include/cm/CMkF..defs8.h'
common /display-common/ my-.geometry ,my..vp..set ,my-color .my-display

real xi,yix2,y2
integer color
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logical mask
integer entry-.vp-.set
integer sx3,sy3,sx4,sy4

entry.vp.set = cm..current.vp-.set()
call configure (mask)
call cm-.logand-.context (cm-get-.field..id(mask))
sx3 = cm.allocate-.stack-.field(32)
sy3 = cm-.allocate-.stack-.field(32)
sx4 = cm-.allocate-.stack-.field(32)
By4 z cm.allocate-.stack..field(32)
call cm-.u-.move1l (sx3,cmftget.field.Ad(xl) .32)
call cm-.u.move1l (sy3.cmftget.field.id(y1) .32)
call cm-u..move-1l (sx4,cmf..get.field.id(x2) .32)
call cm-.u-.move-11l (sy4,cmfget.field.id(y2) ,32)
call *cale(sx3,sy3)
call scale(sx4,sy4)
call -.plot-.lines (my-.color ,sx3 ,sy3,*sx4, sy4,

cmf-.get.field-.id(color))
call -.refresh-.fb(mydisplay my-.color)
call cm..deallocate-.stack-.through (sx3)
call cm.-set..vp..aet (entry..vp..set)
end

subroutine line(xl,yl,x2,y2,color)
real xi,yl,x2.y2
integer color
real cx1(I),cyI(I),cx2(I),cy2Cl)
integer ccolor(1)
logical mask(1)
cX1 .xl
cyl wyl

cx2 -x2
cy2 -y2
ccolorcolor
mask. .true.
call lines(cxl,cyl,cx2,cy2,ccolor,mask)
end

subroutine circles (x,y,r. color~mask)
include '/usr/include/cm/paris-conl iguration-fort~h
include '/usr/include/cm/C4F-.defs.h'
common /display-common/ my..geometry ,my-.vp..set .my..color ,my-.display

real x,y,r
integer color
logical mask
integer entry.vp-.set
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integer sx,sy

entry-.vp-.set -cm-.current-.vp-.set()
call configure (mask)
call cm..lognd-.context(cmf-.get..field-.id(mask))
ax = cm-.allocate-.stack-.field(32)
sy = cm..allocate-.stack-.field(32)
call cm-.u..movejll (sx,cmfget.field.id~x) ,32)
call cm-.u-.move-.1l (sycmf-get-.field-.id(y) .32)
call scale(sx,sy)
call -.plot-.circles (my..color,SX, By,

cmf-get-.field..id(r), cmf-.get-.field.id(color))
call -.refresh-.fb~my.display ,my-.color)
call cm-.deallocate-.stack-.through (ax)
call cm..set..vp-.set (entry-.vp-.set)
end

subroutine circle(x .y r,color)
real x,y~r
integer color
real cx(l),cy(1),cr(i)
integer ccolor(1)
logical mask~l)
cx wx

cr or
ccolor -color
masko.true.
call circles(cx,cycr,ccolor,mask)
end

subroutine points Cx y ,color ,mask)
include '/usr/ include/cm/paris- conf igurat ion-fort~h
include 1/usr/include/cm/CNF..defsa.ho
common /display-common/ my..geometry ,my..vp-.set .my..color ,my-.display

real x,y
integer color
integer mask
integer entry-.vp-.set
integer sx,sy

entry-vp-.set - cm-.current..vp..set()
call configure(mask)
ax a cm-.allocate-.stack.field(32)
sy a cm-.allocate..stack-.field(32)
call czn..umoveIL (sx,cmf..get...fieldid(x) ,32)
call cm-.u-move-l.L (ay,cmf-get-field-id(y) ,32)
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call acale(sx,ay)
call cm-.logand-.context(cmf..get-field-.id(mask))
call -.plot-.point Cmy..color lax lay cmfget.field.id(color))
call -.refresh..fb (my..diaplay ,my..color)
call cm-.deallocate-.stack-.through(ax)
call cm-s.et-.vp-..et (entry-.vpaet)
end

c ahould be reimplemented to uae cm-.u-.vrite-.toproceaaor
subroutine point Cxly ,color)
real xly
integer color
real cx~i),cy(i)
integer ccolor~l) ,maak(l)
cx wx

ccolor -color
mask-i
call points Ccx, cy ,ccolor ,maak)
end

subroutine label(a ,llen,x,y,color)
include '/uar/include/cm/paria-configuration-fort .hI
include '/uar/include/cm/CMF.defa .1'
character*255 a
integer lien
real x,y
integer color
common /diaplay-.common/ my-.geometry ,my-.vp-..et ,my-.color ,my-.display
integer my-.geometry, my.vp..set, my~color, my-.diaplay
common /acale-common/ sxOasy0,sxl,syi
real axO,syO,axisyi
real plot.xplot-.y

plot.x a real Ccm..geometry -axis..-length (my..-geometry, 0))
plot.y a real Ccm..geometry-.axis..length(my.geometry, 1))
if ((sxO .eq. 0.0) .and. (axI .eq. 0.0) .and. (syl .eq. 0.0)

.and. Cay0 .eq. 0.0)) then
SXOO0.0
8YORO.0
sxiinplot-x
sy iiplot.y
endif

plot.x - Cx-axo)*Cplot.x/Caxi-sxo))
plot.y aCy-aYO)*Cplot.y/Cayi-ayO))
call .print-s.tring~my-.color ,llen,a ,plot.x ,plot-.ycolor)
call ..refresh-.fb~my..diaplay ,my..color)
end
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subroutine set-.color-.value(color,r,g,b)
integer color,r,g,b
call set-.color (color,r,g~b)
end

*include <cm/cnifb.h>
#include <cm/paris .h>

#if defined~sparc)
S define SET..FONT-.NUNBER set-.font-.number.
* define CLEAR clear-.
* define ATTACH attach-.
* define REFRESH..FB refresh-fb-.
* define PLOT-POINT plot.point..
* define PLOT-.LINES plot.lines.
* define PLOT-.CIRCLES plot-circles.
I define DETACH detach-.
# define PRINT-.STRING print-.string.
hendif

*define COORD-.LEN 32
#define COLOR-.LEN 8
Idefine TEXT-.SPACING 5
*define lines-imensions 32768
*def ine xp-.size (128COLOR.LEN)
#define circle..p..size (96+COLOR.LEN)

*define VREF(z ,y) ((CM..field.id.t)CMadd-offset-to.field.id( (unsigned)x .32*y))

void ..CMI-.scan..vith-.f-.addld

struct font (
char *memory;
unsigned char..z.size ,char-.y..size;
char *widths;

static float x-.constant,y..constant;
static struct font *plot..font;

* static CM-field..id-t constant.x;
static CW..field.id.t constant.y;
static CM-.vp..set..id.t lines-.vp..set*O;
static struct CM..geometry..id *lines.geometry;
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extern struct font fonts[];

veiLd CM-.uf.truncate.1L(source,s ,e)
CM..field-.id..t source;
unsigned s,e;
f
CM-fieldid-t s-.dest a CI'Lallocate-.stackfield (s+e+i);

CM-.s-.f.truncate..2-.2L(s-.dest, source, B+e+j, s'e);
CM-u-.move-IL (source,s-.dest,s+e);
CM-deallocate-stack-.through (s-dest);
I

void SET-FONT-.NUMBER(size)
int *size;
f
plot-.font - k(fonts[*size]);
I

void CLEAR(plot..field)
CM.field-.id-.t *plot-.field;
f
CM-vp.set..id.t entry.vp..set aCM..current-vp-.set;
CM-.set-.vp-.set(CM-.field-.vp.set(*plot-.field));
CW..u-.move.constant-IL (*plot-.fieldO,COLDW..LEN);
CM-.set..vp.set(entry.vp-.set);
I

void ATTACH~x,y)
imt *x,*y;
f
int atart.font =2;
unsigned dimensions [2);

dimensions [0]=lines-dimensions;
lines-.geometry =CT.create-.geometry(dimensions,l);
lines-vp-.set a CM.allocate-vp-.set (lines-.geometry);
SET-.FONT.NUMBER(start.fot);
I

void check-vp-.set (plot-.field)
CM.field-i.d-.t *plot-.field;
f
if (lines.yp-.set =a 0)
ATACH(CM.geometry-axis-.length (CM-vp-.set-.geometry

(CI'field-.vp-.set(*plot-.field)) 30),
CM-geometry-.axis...length (CW.vpset..geometry
(CM..!ield.vp-.set(*plot-.f ield)), 1));
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void REFR.ESH..FB(plot..display ,plot..field)
struct CMFB-.display-id **plot.display:
CMifieldid-.t *plot-.field;

CM-.vp..set-.id-.t entry-.vp-.set w CM-.current-.vp-.set;

CMFB-.vrite-.preshuffled-.alvays (*plot-.display,
CMFB-.spare-.buffer(*plot-.display).
*plot-.field,O,O);
CMFB-.svitch-.bufer(*plot-display, CMFB-.spare-.buffer(*plot-.display));
C!'Lset-.vp-.set (entry-vp-.set);

void PLOT-.POINT(plot-.field,x,y, color)
CW..field-id-.t *plot-.field,*x,*y,*color;
f
CM-fjield-.id.-t address = CMallocate-.stack-f.ield (21);
CW.field...Id-.t entry-.context aCMallocate-.stack-.field(l);

CM-field-id-.t ty=CI'Lallocate-.stack-.field (11);
unsigned plot-.x a CM-geometry-.axis..length (CM-.vp.set-.geometry

(CM...!ield-.vp..set(*plot..! eld)) ,O);
unsigned plot-.y a CM.geometry-.axis-.length (CM-.vp..set..geometry

(CMf.ield-.vp..set(*plot-.field)) .1);

check..vp..set (plot-f!ield);
CM..store-.context (entry..context);
C)Lt..lt-.constant..L (*x, (float)p~ot.x,23,8);
CM.logand..context...ith..testoC;
CM..L-ge-.constant-.IL (*x,O.O,23,8);
CM-ogand-context.vith-.testo;
CM-f-..lt-.constant-.IL (*y,(float)plot-.y,23,8);
CM..logand-.context.with-.test 0;
CM-f..ge.constantlL (*y.O.,23,8);
CMLlogand-.contet..ith..test();
CM-.u-f-..round-.2..2L (tx,*x,11,23,8);
CW.u-f-..round..2..2L (ty,*y,11,23.8):
CMFB-shu~lefrom.z..y (address ,tx,ty,

* ~CMvpset.geometry(CMfield-.vpset(*plotfield)));
CM..send-..L (*plot-.field,addiress ,*color,COLOR.LEN, (CM-ield-id-.t)CI'Lno..field);
CM..load-.context (entry-.context);

* ~CM..deallocate-.stack-.through (address);
I

void compute-.linear..patch (dest ,this-.point ,next-.point ,t)
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CM-f-subtract-.3-1L (dest,next-.point,this..point,23,8);
CM..f-multiply-2-.1L (dest,t,23,8);
CM-f-add-2-I.L (dest,this-.point,23,8):

void pixels (dest,xl,yl,x2,y2)
CM-field-id-.t dest,xi,yliz2.y2;

CM..field-id-z. temp = ClLallocate-.stack-.field (32);
CM-f-.subtract-3-I.L (temp,xl,x2,23,8);
CI'Lf-.subtract-3-.1L (dest,yl,y2,23,8);
CM-.f-.abs-1-IL (temp,23,8);

CM...Lmax-.2-1L (dest,temp,23,8);
CM..deallocate-.stack-.through (temp);

I

void PLOT-.LINES(plot-.field,xl,yl,x2,y2,color)
CM-field-id-.t *plot-.field,*xl,*yl,*x2,*y2,*color;

CN..vp-.set-.id-.t entry-.vp-.set a CM..current.vp-.set;
CW..field-id-.t xp ,result ,temp,temp2, seg,uinknown,address.temp;
CM-field-.id-t entrycontextCM-allocate-stack-.field (1);
CM-field-id-.t address=CM-allocate-.stack-.field (32);
CN..field-id-.t procs-.needed=CM-.allocate-.stack-.field(32);
CW.field-.id-.t other a W.allocate..stack-.field (32);
unsigned total-procs-.needed, i,itrtos
float old-.xh;

/*initialize line-.vp-.set*/

xp=CM-.allocate..stack..iield (xp..size);
address..temp = VREF(xp,4);
temp=CM-allocate-.stack..field (32);
temp2C.allocate-stack-.field(32);
iinknoun -CM-.allocate-.stack-.field(32);
seg=Cl'allocate..stack-.field (1);
CM-.u.move..zero-.alvays..1L (seg,1);

CN..set-.vp...set (entry..vp-.set);
CW.store..context (entry-.context);
pixels (procs .needed, *xl ,*yi ,*x2 ,*y
...CMI....can.vith-.f-addld (address ,procs-needed,CM-.send-order,23 ,8,

CM..upvard, C)Linclusive,M-on, 0);
total-.procs-.needed mCM-globalf-max-I.L (address .23 ,8
iterations = (unsigned) total-.procs-.needed/lines-.dimens. as;
CM..f-.subtract.2-.1L (address,procs-.needed,23,8);
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CM-u-.f-.tr1ncate...1AL (address,23,8),;
CM-mae-.nevs-.coordinate-lL (lines-.geometry,other.O~address,32);
for (iO; i<=iterations ;i**){
CM-.u-.ge-.constant-l.L (address,i*lines-.dimensions,32);
CW..logand-.coDtext-w.ith-.test 0);

CM-.logand-.context-.with-.test 0;
CM.send-1L (xp,othe3 ,*xl .32, (CM-.field-.id-.t)C-no-.field);
CM-.send-1L (VREF(xp,1) ,other,*yl,32, (CM..field-.id-.t)CW..no-.field);
CM,send-IL (VREF(xp,2) ,other,*x2,32, (CM..field-d-.t)CM.no-.field);
CM-.send-.1L (VREF(xp,3) ,other,*y2,32, (CM-field-id-.t)CW..no-.field);
CM-send-1L (VREF~xp,4) ,other,*color,COLOR.LEN,seg);
CM-.set-.vp-.set (lines-.vp-.set);
CM..set..contexto;
CM-.f-move.constantlL (temp2,1.O,23,8);
if (i !- 0) f

unsigned zero a CW.fe-.mke-.nescoordiziate(lines-.geometry .0,0);
CM-clear..coatext ();
CM-.u-.write-toprocessorlL (zero,CM-.context..flag,1,1);
if (CM-.u-.read-.fromproceasor-I.L (zero~seg,1) a-0) f
CI.Lf-.vrite-.toprocessorlL (zero ,temp2.old-.xh,23 .8);
CM-get-.from..-nesL ip .xp ,0,CM-.downward,xp-.size);
CM-.u..rite-.to.processorIL (zero,seg, I *1);
I
CM-.set.context C);
I
CM-.scan-w.ithcopylL (xp,xp,O~xp..size,CI'upvard,CM-inclusive,
CM-start-.bit,seg);

CM-.scan-w.ith-f.add..lL (temp,temp2,0,23,8,CM-.upvard,CW..inclusive,
CM..staxt-.bit ,seg);

old-.xh -CM ..read.fromprocessorAL(
CMfe-.make-.riea-coordinate
(lines-.geometry ,O,lines-dimensions-l),
temp .23 ,8);

if (i==iterations){
CH..my-.nevs-.coordinate-l.L (temp2,O,32);
CM-u-.lt-.constant-.iL (temp2, (unsigned) (total-procs-.neededVlinesdimensions)

,32);
CM-.logand..context-w.ith-.test 0

pixels (temp2,xp,VREF(xp,i),VREF(xp,2),VREF(xp,3));
CM-.f-.divide.2L (temp,temp2,23,8);
compute-inear-.patch (temp2,xp.VR.EF(xp,2) ,temp);
compute-linear.patch (unknown,VREF~xp.1) .VREF(xp,3) ,temp):
PLOTPOINT(plot-.field,&temp2,&unknown,&address-temp);
CM-.umove.zeroalways-IL (seg,l);

CM-load-context (entry-.context);
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void PLOT-CIRCLES(plot-.field,x,y,r,color)
CM-.field-id-.t *plot..field,*x,*y,*r,*color;

CM-.vp-.set..id-.t entry-vp-.set =CM-.current.yp-.set;
CM-field-.id-t xp,result,temp,temp2,seg,xxknown;
CM-.field-.id-t entry-.contextCM-allocate-stack-.field (1);
CM-.field-.id..t address=C.Lallocate-stack-.field (32);
C!'Lfield-id-.t procs-.needed=C.allocate-.stack-.field(32);
CM-.field-id..t other - CM-.allocate-.stack-.field (32);
unsigned tota.1proc..needed *i *iterations;
float old-.xh;

check-.vp-.set( plot-.field);
/*initialize line-.vp-.set*/
CM.set-vp-.set (lines.vp-.set);
xp=CM-.allocate-.stack-.field (circle.xp-.size);
tempCM-allocate-stack-.field (32);
temp2CM-.allocate-.stack-.field(32);
unknown - VREF(xp,3);
seg=CM-allocate-stack-.field (1);
CM-.u-.move-.zero-.always-.iL (seg,I);

CM-set.vp-.set (entry.vp..set);
CM-.store.context (entry-.context);
CM-.f-.multiply-.constant.3-L (procs-.needed,*r,3. 1415926,23,8);
..CMI-.sca-ith-f-.add..d (address ,procs..needed,CM..send..order ,23 ,8,

CJ'Lupward,CM-.inclusive ,CI'Lnone ,O);
total-procs-.needed - CW..globalf-max-.1L (address ,23,8);
iterations - (unsigned) total-.procs-.neededflines-.dimensions;
CI'Lf-subtract-.21L (address,procs-.needed,23,8);
CM-.u-.f-truncatej...1L (address,23,8);
CM-make..news-coordinate.1L (lines-.geometry,other,O,address .32);
for (iO; i<=iterations;i++){
CM..u-.ge.constant-IL (address,i*lines-.dimensions,32);
Clm-logand-context-with-.test 0;
CM-.u-.ltconstantlL (address, (i.1)*lines-.dimensions,32);
CM-~logand.contet-with-.test 0);
CM.send-jL (ip ,other,*x,32, (CW..field-d-t)CM-.no-.field);
CI'send-1L (VREF(xp. 1) ,other ,*y ,32, (CM-field-id..t)CM-.no-.field);
CM-.send-1L (VREF(xp,2) ,other,*r,32, (CW..field.id-.t)CM-.no.field);
CJ'send-jL (VREF(xp,3) ,other,*color,COLOR-LEN,seg);
CM-set-.vp-.set (lines-.vp-.set);
CM-set-.contexto;
CM-.f-.move-.constant-.1L (temp2,1.O,23,8);
if (i !- 0){
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unsigned zero = CM-.femakenewscocrdinate(lines..geometry 10,0);

CM-.clear-.context ();
CM-.u..rite-.to.processor-l.L (zero,CM.context-.flag,1,1);
if (CM-.u-.read-.from.processor..AL (zero~seg,l) -m 0) (
CM-f-.write-.to-.processor-l.L (zero,temp2,old-.xh,23,8);
CM-.get-.from-.news-l.L (xp ,xp ,0,CM-.downward,circle-.xp..size);
CM...w.vrite-.toprocessor-lL (zero,seg,1,1);

I
CM..set..context 0;

CM..scan-jiith-.copylL (xp ,xp ,0,circle..xp.size,CM.upward,CW..inclusive,
CM-.start-.bit, seg);

CM-.scan-.with..f..add-IL (temp ,temp2,0 .23,8 ,CMjxpward,CM..inclusive,
CM-start-.bit,seg);

old..xh =CM-f-.read.from-.processorlLC
C'Lfo..make-zievs-.coordinate
(lines-.geometry,0,lines..dimensions-1),
temp,23,8);
if Cii=iterations){
CW..my-.nescoordinate.1L (temp2,0,32);
CM-.ult-.constantIL (temp2. (unsigned) (total-procs-.needed~lines-dimensions)

CM-.logand..context-w.ith-.test 0

CM...t.multiply-.constant-3-.1L (temp2,VREF(xp,2) ,3.1415926,23,8);
CM-.f-.divide-.2-1.L (temp,temp2,23,8);
CM-.f.multiply.constant..2-lL (temp,2*3.i415926,23,8);
CW..f-.sin-.2-I.L (temp2,temp,23,8);
CM-.f-.cos-.1-.1L (temp,23,8);
CM-.f-multiply.2-I.L (temp2,VREF(xp,2) .23,8);
CW..f-.multiply-.2IL (temp,VREF(xp,2) ,23,8);
CM-.f-.add-.21L (temp2,xp,23,8);
CM-.f-.add-.2-.1L (temp,VREF(xp,1) 23,8);
PLOT-POINT(plot-field ,&temp2 ,ktemp ,kunknovn);
CM-u-.move-..ero-.always-lL (seg, 1);
CM.set..vp-.set (entry..vp-.set);
CM-load-.context (entry-.context);

I
CM-deallocate-stack-.through (entry-.context);
I

void DETACH()

{Mdalct-pse lnsv-e)

CM-.deallocate-.geometry (lines-.geometry);

I

unsigned font-.value (char-.value,x,y)
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unsigned char..value ,x ,y;

unsigned index Cchar..yalue-32) *plot-.font->char-x-.size+x4
(y*plot-.font->char.x.size*96);
unsigned byte =index/B;

unsigned bit =index7.8;

unsigned char result =plot..font-memory [byte);
result = (result >> bit) & 1;
return result;

*if def ined(sparc)
struct ftn..string {char str[25)};
*else
struct ftn..string (short len; char * str};
Seridif

void PRINT.STRING(plot-.field,length,string,xp,yp,color)
CM-.field.id-.t *plot-.field;
int *length;

struct ftn-.string *string;
float *xp,*yp;
mnt *color;

unsigned plot.x - CM-.geometry-.axis-.length (CW..vp-.set..geometry
(Cfield..vp..set(*plot..field)) ,O);

unsigned plot.y - CM-geometry-axis.length (CM-vp..set-.geometry
(CMfield.vp-.set (*plot-.field)), 1);

int k=O,temp-x-.constant=(int)(*xp) ,xd,yd,i,X,y,c;
unsigned address;
CM-vp.set.id..t entry.vp-.set - CM-.current..sp.set;

check-.vp..set (plot-.field);
CM..set-.Vp-.bat (CM..field.vp..set(*plot..field));
for (=0; i(*length; i..)

c-string->str [i);
for(x=0 ;z< (plot-.font->vidths) [c-32) ;x*+)

for (yuO;y<(plotfoit-char-y-.size) ;y+.){
-d x~temp-.x-.constant;

yd - y+e(int)(*yp);
if (font-.value(cx,y)k(xd>)&(yd>)kk(d<plot-x)&k(yd~plot-y)){

address z CMFBfe.shuffle-from-x-.y (xd,yd,
CM.'p-.set-geometry
(CM-field-vp.set (*plot-.field)));

CM-.u-rrite-.to-.processor-..L(addres5 ,*plot-.field,*color,COLJR-.LEN);

temp-.x..constant *= x;
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CM..set-.vp-.set(entry-.vp-.set);
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B9 Surface Routines

c

c this is a general purpose routine for using
c paris from cm!. it sets vp set and the context
c to reflect the processor configuration in array 'x'
C

subroutine con! igure(x)
integer x
integer address~i
include '/usr/include/cm/paris-configuration-fort hI
include '/usr/include/cm/CMF-.defs .h'

call cm..set..vp.set (cmf..get..vp..set.id(x))
call cm.set-.context()
address - cm-.allocate-.stack-.field(32)
call cm-my-.news-.coordinate..11 (address, 0,32)
call cm..u-.eq..constant-.1(address ,0,32)
call cm-logand-context.with-.test()
do iw1,cmfget..rank(x)

call cm-.my-.news-.coordinate-.1l (address, i,32)
call cm-.ultconstant..(address,cit-get-.axis-.extent(x,i-1) ,32)
call cm-.logand-.context-..ith..test()

enddo
call cm.deallocate-stack-.through (address)
end

subroutine surface (z ,color.theta,phi)
real z,theta,phi
integer color
include '/usr/include/cm/paris-corifiguration-fort .hI
include '/usr/include/cm/CMF-.def s.h'
common /display-.common/ my-.geometry, my-.vp..set, my-.color,

+ my-.display
integer my-.geometry, my-.vp.set, my-.color, my-.display

call configure(z)
call -.surace-.internal (my..color,cmf-.get-.field-.id(z),

a cmf-.getfieldid(color),
& theta,phi, 1,my-.display)

return
end

subroutine surf ace-over (z ,color,theta,phi)
real z,theta,phi
integer color
include '/usr/include/cm/paris-configuration-fort .hI
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include '/usr/include/cm/CF-.def s.ho
common /display-.common/ my-.geometry, my-.vp-.set, my-color,
+ my-.display
integer my-.geometry, my-.vp-.set, my-.color, my-.display

call configure(z)
call -.surface-.internal (my-.color .czmf..get.field..id(z),

& cmf-.get-.field-.id(color),
a theta,phi0,my-.display)

return
end

subroutine shade (dest ,z, lx *ly ,lz)
integer dest
real x,y,z,lx,ly,lz
include '/usr/include/cm/paris-conifiguration-fort .h'
include '/usr/include/cm/CIF.defs .h'
call configure (dest)
call -.light-.intensity (cmf-.get-.field-.id(dest),

a cmfget.field.id(z) ,lx~ly,lz)
return
end

*include <cm/paris .h>
*include (cm/cm! b.h>
*include <cm/cm! s.h>
*include (cm/cm..!ile.h>
#include <math.h>
*include <stdio .h

*if defined(sparc)
S define LIGHT-INTENSITY light-.intensity.
* define SURFACE-..INTERNAL surf ace.,internal-
tendif

*define AMBIENT 60
#define COLOR-.DEPTH 8
void rotate-.constant (x,y,angle)

CM-.field.id-.t x,y;
float angle;

CM-f!ield-d-.t temp z CM.allocate-.stack-.field (32);
float onsin(angle) ,cucos(angle);

CW..u..move_1L (temp,x,32);
CM..f..multiply-.constant-.2AL (X,c,23,8);
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CM..f-.mult-.const-.addlL (X,y,(-s) ,x,23,8);
CM-f-.multiply-.constant-.2AL (y,c,23,8);
CM-.f-.mult-.const-.addAL (y,temp,s,y,23,8);
CM-.deallocate-.stack-.through (temp);

void SURFACE-NTERNJAL (dest ,z,color,theta,phi ,erase.p ,display)
CW..field-id-.t *dest ,*z,*color;
float *theta, *phi;
unsigned *erase-.p;
struct CMFBdisplay-id **display;

CM..field-.id-t x~y,shade,temp,address,inessage,buffer,seg,mz;
CM-vp..set-.id-.t o-.vp-.set a CM.current-.vp..set;
CMLvp-.set..id-.t b..vp-.set a CMLfield-vp..setC*dest);
unsigned dimensions [3] ,buffer-.d[2) ,zoom;
unsigned message-length,coord-.length;

dimensions [0] 1;
dimensions El] CW.geometry-axis..length(CM-vp-.set-geometry(o-.vp..set) .1);
dimensions [2) uCM-.geometry-.axis..length(CM-vp-.set-.geometry(o.vp-.set) ,2);
bufferd0)C-geometryaxislength(C-vpset-geometry(b.vp.set) ,0);
buffer..d[1) CM.geometry-.xis..length(CM-vp-set-.geometry(b-vp..set) .1);
zoom a 1024/buff er-.d[O)-1;

if ((uff er-.d[0] !a dimensions [1) *2) II
(buff er-d[l != dimensions[2)*2)){

fprintf (stderr, 'suxface dimensions are incompatible with framebuffer");

Iexit(1);

coord-.lengthCM-.geometry.coordinatelength (CM-vp-.set-geometry(bvpset), 1);
message-.length a COLOR-DEPTH + coord-.length;
message zCM-allocate-stack-.field (message-.length);
x a CM-.allocate-.stack-.field(32);
y a CM-allocate-.stack-.field(32);
mz a CM-allocate-.stack-.field(32);
shade a CM.allocate-.stack.field(32);
address a Cl-allocate-.stack-.field(32);
seg = CM.allocate-.stack-.field(l);

CM,.set..vp..set (b-.vp-.set);
buffer - CMallocate-.stack..field(message..length);
CM-u-.move-.zero-.always-AL (buff er,message-.length);
if (*erase-.poul)

CM-.u-move-.zero-.alays-IL (*dest .8);

CM..set..vp..set(o..vp.set);
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CM-u-Lmove-.lL (mz,*z,32);
CM-.u-.move..zero-.lL (seg,l);
CM-my-.news-.coordinate..AL (shade ,l,32);
CM-.u-.le-.constant-.lL (shade,3,32);
CM-.logior-.2..lL (seg,CM-.test-.flag,l);
CM-.u-ge.constantIL (shade~dimensions CI)-3,32);
CM-logior-.2-1L (seg,CM-.test-.flag,l);
CM...Lu-.float-.2..2L (x,shade.32,23,8);

CM-.my-jews-.coordinate-I.L (shade 2,32);
CM-.umoveIL (CM-.add-.offsetto-.field-.id(message,COLaR-.DEPTH),
shd,coord-length);
CM..u-.le.constant-.lL (shade,3,32);
CW..logior-.21L (seg,CM-test-.flag,l);
CM-u.ge-.constant-.lL (shade,dimensions[2]-3,32);
CM-.logior-.2IL (seg,Clk-test-.flag,l);
CM-.f-u-.float..2.2L (y,shade,32,23,8);

CMd...subtract.constant-2-I.L (x, (float)dimenuions[El]/2.0,23,8);
CM-f-..subtract-.constant.2-.lL (y, (float)dimensions E2)/2.0,23,8);
CM..u.move..IL (message,*color,8);
CM-l.oad-.coztext(seg);
CM-.u-.move-.zero-..L (message,CDLOR-DEPTH);
C!'Lset-.coztexto;
rotate-constant (x,y,-(*theta));
CM-.f-.add.constant-.3..1L (shade ,y, (float)buffer.d(I]/2. 0,23,8);
CN..u-t-..round-.2..2L Cmessage+COLOR..DEPTH,shade ,coord-.length,23 .8);
rotate-.constant (y,mz,*phi);
CM...t.add..constant-.2IL Cx, (float)buffer.d[O) /2.0,23,8);
CM-.f-.add.constant-.2IL Cy, (float)bufter-.d[i]/2.0,23,8);
C!'Lu-.f-.round-.2-.2L (shade,x,coord-.length,23,8);
CN..make-.news-coordiriate..IL (CW..vp-.set-.geometry(b-.vp-set) ,address.0,

shade ,coord-1ongth);
CW..u-.f-.round-.2..2L (shade,y,coord-.length,23,8);
CM-deposit-.news-coordinate-lL (CM-vp-.set-geometry(b-vp-.set) ,address,l,
shade ,coord-.length);
CW..send-..ith..u-.max-I.L(buffor,addross .message ,message.lezigth,CM-.no.field);
CM-set..vp-.set(b..vp..st);
CM-s.can-w.ith-.u..max.. L (buffor,buff or,l1,message-.length,

CM..upard, CM-inclusiv,C..noze,CM..no..fild);
CW-u..gt-.zerolL (buffer, 8);
CM-logand-.context-..ith-.testo;
CMFB-.preshuffle-.for-..rite (*dest,buffer,8);
CMFB-.vrite-.preshuffled-.always (*display,CMFBspare-.buffer(*display),

*dest,0,0);
C!'set..contexto;
CMFBsitch.buffer(*display,CMFBspar-buffer(*display));
CJ'Ldeallocate-.stack-.through (message);
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void smooth-.floatimage (image)
CW.field.id-.t image;

CM-f.!ield-.id-.t temp =CM.allocate.stackfield(32);

CZ'field-.id-t temp2 =CMallocate..stack.fieldC32);

CM-.f..move-.zero-lL (temp,23,8);

CM-.f-.nevs-.add-.always.2-I.L (tmpimage,O,CJ'Lupward,23 ,8);
CM..! ews-.add-.always-2-l.L (temp. image,1 ,CM-.upard,23 ,8);
CM-.f-.news-.add-.alvays-2-l.L (temp. image,O,CM-.downward,23,8);
CM-fnesadd-always-2-l.L (temp. image,* ,CM-.donward.23 .8);
CM..L-add-2-.1L (image,temp,23,8);
CM...Ldivide-constant-2-..L (image,5.0,23,8);
CLdeallocate-stack-.through (temp);

void LIGHT-INTENSITY (dest~oz,rz,rx)
CM..!ield..id-.t *dest.,*oz;
float *rz,*rx;

CM-f..ield.id-.t gx - CM-llocate-stack-f.ield(96);
CM-field-id.t gy - CM-.ad-offset-to.field-.id(gx.32);

CM-field-id-.t gz aCM.add.offset...tofield-.id(gy,32);
CM...!ield.id-.t x a CM-.allocate..stack-.field(32);
CM.field-.id..t y a CZ'allocate-.stack-.field(32);
CM-f.!ield-.id..t z u CMLallocate-.stack-.field(32);
CM...!ield-.id-.t norm = CM-allocate-.stack-.field(32);
float min,max;

CM-my..nes-coordinatelL (z, 1,32);
CM-..f-.u-.float..2-.2L (x,z,32,23,8);
CM..! ..subtract..constant-2.. L

(x,*(float) CM-.geometry..axiB..length
(CM..vp...et..geometry(CM-.current-vp..set) ,1)/2.0,23,8);

CMLmy..zews.coordinate-.L U.,2,32);
CM-.f...w.float..2.2L (y,z,32,23,8);
C-f....ubtract-constant.2-. L

(y ,(float)CM..geometry...azis-.length
(CM-.vps.et..geometry(CM...current-.vp-.set) .2)/2.0,23,8);

CM-.u-.move-.1L (z,*oz,32);
rotate-..constant (x,y,-(*rz));
rotate-..constant (y,z,*rx);

174



CM-.f-ews-sub-always-3-l.L (gy,x~x,l,C!MLupward,23,8);
CM-f-.news-.sub-.alays-.3lL (gz,x,x,1,CM-.upward,23,8);
ClMLf-.news-.sub-.multA...1L (gx,z,z~gx,2,CW..upward,23,8);
CM-.f-.newssubmult4-L (gy,z,z,gy,2,CMt.upward,23,8);
CM-.f.news-.sub-.mult-.4lL (gz,y,y,gz,2,CMLupward,23,8);
CM-f-.news-.sub-.always-.3-AL (*dest,z,z,1,CM-.upward,23,8);
CM-.f.news-sub-.mult-.4lL (*dest,y,y,*dest,2,CW..upward,23,8);
CM...t.subtract-.2IL (gx,*dest,23,8);
CM-.f-.nevs-.sub-always-3-..L (*dest~z,z,1,C.-upward,23,8);
CM-.f-.newssubmult4-L (*dest,x,x,*dest2,CM-.upward,23,8);
CM-f-.subtract-.2-jL (gy,*dest,23,8);
CM..f-.news-.sub-.always-.3lL (*dest~yy,1,CM-.upward,23,8);
CM-.f-es-sub-mult-.4..1L (*destx,x,*dest,2,C..upward,23,8);
C14..f-.subtract-.2..1L (gz,*dest,23,8);
CM-.f-.negate...L1L (gy.23.8);
/* normal of cross product*/
CM-.f.multiply-.3jL (norm,gx,gx,23,8);
CK..f-.mult-.addlL (norm,gygy,norm,23,8);
CM-.f-.mut-.add1L (norm,gz,gz,norm,23,8);

/* perform dot*/
CM-.f-.sub-.const-.mult-..L Cgx,x,1000.O,gx,23.8);
CM-.f-.sub-.const-.mult..AL (gy,y,1000.O,gy.23,8);
CM-f-.sub-.const-.muttAL (gz,z,-1000.O,gz,23,8);
CM..f.add_3_.L C*dest,gx,gy,23,8);
CM-f-add-2..1L (*dest,gz,23,8);

/* normal of light vector (can be combined)*/
CM-f-.subtract-.constant-3-l.L (gx,x,1000.O,23,8);
C!.Lf.subtract-.constant-.3_IL (gy,y,1000.O,23,8);
CM-.f-.subtract-.constant-3-I.L (gz,z,-1000.O,23,8);
CM-f-.multiply-2-.1L (gx,gx,23,8);
CM-f.mult-.add-IL (gx,gy,gy,gx,23,8);
CM-f-mult-.add-1L (gx,gz,gzgx,23,8);
CM-.f-.multiply-2-1.L (norm,gx,23,8);

CM..f-.sqrt.1L (norm,23,8);
CM-f-.divide-.2AL (*dest~norm.23,8);
smooth-.float-.image(*dest);
smooth-.float.image(*dest);
smooth-.float-image(*dest);
smooth-.float-.image(*dest);
CM-store-.context(gx);
CW..f-lt-.zero1L (*dest,23,8);
CM-logand-context-w.ith-.test 0;
CM-.f-.move.zerolL (*dest,23,8);
CM-oad-.cont ext (gx);
CJ'Lf.multiply..constant-.3-AL (norm,*dest,255.O-(float)AMBIENT,23,8);
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CW..u-f-.truncate-2-.2L (*dest,norm,8,23,8);
CM-u..add..colkstant-.2lL (*dest ,AMBIENT ,8);
CM-.deallocate-stack-.through (gx);
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B10 Polynomial Evaluation Routines

INTEGER FUNCTION MAKE-.HORNER.COEF(COEF-.ARRAY, LENGTH)

INTEGER COEF..APRAY, LENGTHL

INCLUDE '/usr/include/cm/paris-configuration-fort .h'

INCLUDE '/usr/includ/cm/CF-.defs .h'

INTEGER TEMP-.LUT

INTEGER RESULT
INTEGER ?IAKE..REALLOOKUP

TEMR..LUT = MAKE..REAL-LOOKUP (COEF-.ARRAY. LENGTH)
CALL -MAKE-.HORNER-.COEF (RESULT, TE1MP-.LUT, COEF..ARRAY, LENGTH)

MAKE-HORKER-.COEF = RESULT

END FUNCTION MAKE-HORNER..COEF

SUBROUTINE EVAL-.HORNER(RESULT, COEFS, X)

INTEGER RESULT, COEFS, X

INCLUDE '/usr/include/cm/paris-configuration-fort~h

INCLUDE '/usr/inclde/ch/CMF.defs .h'

integer the-.vp-.set

the-.vp..eet m CMF-.get-.vp-.set-.id (x)
call CW..et-vp-.set(the..vp-.set)
CALL ..EVAL-.HORIER(CMF-.GET.FIELDID (RESULT), COEFS,

+ CMF-.GE-FIELD-.ID(X))

CALL CMF-.set-is..modifiedCresult ,MODIF)
RETURN
END

SUBROUTINE FREE-.HORNER..COEF(COEFS)

INTEGER COEFS

CALL -FREE-.HORNER..COEF (COEFS)

RETVNf
END
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#include <stdio~h
#include <cm/paris .h>

#include ". ./lookup/lookup.h"
#include <cm/impctl ii>

struct horner-.coef {struct lut * mylut; int size;}:

typedef struct horner..coef horner-.coef-.t;

void make-.horner..coef 0:
void eval-.hornero;
void free.horner-.coef 0;

*if defined(sparc)
# define MAKE-.HORNER-.COEF make-horner-.coef..
8 define EVAL..HORNER evailhorner..
# define FREE..YORNER-COEF free-horner-coef-.
# define FREE-LOOKUP free-ookup-
Sendif

IMP-impid-t coefs-.imp;

char *malloco);

void MAKE-.HORNERCOEF(horner-lut, temp-lut, coef-.array, length)
horner-coef-.t **hornerl~c:
lut.t **temp.lut;
float *coef-array;
mnt *length;

#ifndef ILB
coefs-imp - IMP.openimpfast-poly.imi", "CMISPOLYALWAYS", NO-.LOAD..IMPS);

*else
IMP-include.imp-ibraryILBNAME);
coefs-mp = IMP-.open-imp(IMP-LIBRARIES, "CMISPOLYALWAYS", NO-LDAD-IMPS);

#endif
*horner-lut =(horner..coef-t *) malloc(sizeof(horner..coef-t));

C**horner-.lut).mylut *temp-.lut;

(**horner-.lut).size =*length;

if (*length < 3)
printf('Error: polynomial must have at least 3 coeficients\n");

void eval-horner-ntern.1(result, coefs, x, size)
CM-.field-id-t result, coefs, x;

Jnt size;
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unsigned x-addr, result-.addr, coefs-.addr;

unsigned x..loc, xjanc, result-.loc, result-inc, coefs-.loc;

..CM±.decodelocationincremelt (result, result-loc, result-inc);

..CMIdecodelocation-.incremeflt(x, x-.loc, x-inc);

..CMIdecodelocation(coefs, coefs-loc);

IMP..ezecute-mp-id(coefs-.imp);
IMP..send-.imp-.data(size-2);

IMP-send-imp-data(resu.lt-loc);

IMP-.send-.impdata(resultinc);
IMP..send-mp-.data(x-.loc);

IMP..send-imp-data(x..inc);

IMP-.sendimp-.data(coefs-loc);

void EVAL-.HOPIER(result, coefs, x)

CM-.fiel&..id-.t *result;

horner-coef-.t **coefs;

CM-.field-id.t *x;

if ((**coefa) .mylut->allocated-p)

eval-.horner-.internal(*result, (**coefs) .mylut->cm-.field, *x, (**coefs) .size);

else {
printf("eval-.horner: coeficients deallocated! returning 0.\n');

*result = 0.0;

void FREE-HORNE&..COEF(coefs)

horner-coef-.t **coef a;

FREE-.LOOKUP(*coefs);
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B11 Fast Fourier Transform Routine

subroutine fft(re-.dest ,im-.dest ,re-source,im-.source,
+ operation)

c re-.dest :single precision real destination field
c im-dest :single precision imaginary destination field
c re-.source :single precision real source field
c im-.source :single precision imaginary source field
c operation :0 no operation
c 1 forward transform
c 2 inverse transform

include '/usr/ include/cm/paris-configuration-fort~h
include '/usr/include/cm/CMF-.defs .h'

integer re-.dest ,im-.dest ,re..source,im..source,operation
integer re-.dest-id,im..dest..id ,re-.source-.id, im..source..id
integer vpset

re-dest..id = cmfget-field-.id(re..dest)
im-dest-.id = cmf-get-field-.id (im..dest)
re-.source-.id a cif-get-field.id(re..source)
im-.source..id - cnif-.get.f ield..id( im-.source)

vpset - cmfgetvp-set-id(re.dest)
if (.not. ( (vpset .eq. c fget..vp-.set-.id(im-.dest)) .and.
+ (vpset .eq. c fget..vp-.set-.id(re-.source)) .and.
+ (vpset .eq. cmf-get-vp-.set-.id(im.source)))) then

print*,' ERROR source and dest are not in the same vpset'
st op

endif

c call c routine which makes paris call to fft

call -CFFT(vpset,re-dest.id,im-.dest-id,re-source-.id,
+ im-.source..id. operation)

call CMF-set-s-.modified(re-dest ,MODIF)
call CMF-.setis-.modified(imdest,MODIF)
return
end

$define len 32
*define axesmax 31
*define n 4
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#include <cm/paris .h>

#include <stdio .h>

#if defined(sparc)

* define CFFT cf ft-.
#endif

static CM-.geometry.id-.t fft-.geo En];
static CMSSL-.fft-.setup-.t fft..init En];

static mnt setup-.ptr =0;

static mnt deallocate =0;
extern CMSSL-.fft-.setup-.t CIISSL-.c-.fft-.setupo;

void CFFT(vpset ,re-.dest *im-.dest ,re~source, im-.source ,operation)

CM-.vp-.set-.id-.t *vpset;

CW.f ield-.id-.t *re-dest , *jrndest ,*re-source,**im-soirce;
int. operation[El;

{CM..field.id-.t dest-.complex-.field,source-.complex-.field;

mnt ops Eaxesmax] ,source..bit-.order Eaxesmax] ,dest-.bit-.order Eaxesmax);
nt, source.cm-.order Eaxesmax] ,dest.cm-.order Eaxesmax] ,scale Eaxesmax];
int rank,i,imag-.part;
CW.geometry-.id-.t geom-.id;
mnt index;

CN.set-.vp.set(*vpset);
CM-set..contexto;

geom-.id = Cl-vp-.set-.geometry(*vpset);
rank a CM-.geometry-.rank(geom-.id);

source..complex-.field = CM.allocate-.stack-.field(2 * len);
dest-.complex..field = CM-.allocate-.stack-.field(2 * len);
imag-.part a C?.addoffsttofield-.id(source-.comple-.field~len);
CMu-move-lL(source-.complex-.field,*re..source ,len);
CM-.u-.move-l.L(imag-.part ,*im. source,le)

/* set up defaults for call to paris function c-fftl

cm order:

CMSSL-default 0

CMSSL..send 1

CMSSL-.news 2
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bit o der: CMSSL normal 0

CMSSL-.bit-.reversed 1

scale:

CMSSL-.noacale 0

CMSSL-.scale-.sqrt 1
CMSSL-scale-.n 2 *

for (i=1;icrank;i..)
{if (operation~i-1) 0)

{ops[i] = CMSSL-.nop;
source-.bit-.order[i] =CMSSL..normal;
dest..bit..order[i] = CMSSL..normal;

if (operation~i-1] -= 1)
{ops Li] z CNSSL...Lxform;

souxce-.bit..order Li)a CMSSL...normal;
dest-.bit-.order Li) a CMSSL.bit..reversed;

if (operation~i-1) a 2)
{ops Li) r CMSSL.i-.xform;

source-.bit-order Li] a CMSSL.bit-.reversed;
dest-.bit-order Li]z CMSSL-.normal;

source-.cm-.order Li) = CMSSL.default-.124;
dest-.cm-.order Li) = CMSSL.default_.124;
scale Li) * CMSSL..noscale;

/* no operation along axis 0 *

opsLO] aCMSSL-.nop;
source-.cm..order [0) a CMSSLdefault..124;
dest-.cm-.order (0) a CMSSL.default124;
scale[O] - CMSSL-.noscale;

/* check if the front end setup descriptor for this particular
geometry has already been allocated and is contained
in the current list of setup-.id's (if not then add to the list).

index - -1;

182



for (i0;in &k index == -1;i++)
if (geom..id an fft-.geo[i]) index

if (index -= -1)

/* add to list and deallocate a setup if out of room *

{if (deallocate == 1)
CMSSL-deallocate.setup(fft..init Esetup.ptr]);

fft-.geo[setup-.ptr] =geom-.id;

/* create setup descriptor for this geometry */
fft-.init[setup-.ptr] z CMSSL-.c-.fft-.setup(geom-.id);
index = setup-.ptr;
setup-.ptr++;

/* reset setup-.ptr to zero if end of list is reached *
if (setup-.ptr -=n)

setu..ptr = 0;
deallocate =1;

/* ***paris call *

CMSSL-.c.c-.fft (dest-.complex..f eld, source-complex-.field,
fft-init [index) ,ops ,source-.bit-.order,
dest..bit-order,source-cm-.order,dest-.cm-.order,scale);

/* extract real and imaginary parts */

imag-.part w CJ.add.offset-.to.field-.id(dest-.complexfield,len);
ClLu-.move-IL(*re-.dest ,dest-.complex..field,len);
CM-u-.move-lL(*im-.dest ,imag..part ,len);

CM-.deallocate..stack-.through(source-complex-.field);
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B12 Matrix Multiply Routine

subroutine matmull(x,y,z)

c parameters:
c

c x : single precision real array; sourcel
c y : single precision real array; source2
c z : single precision real array; result of matrix multiply
c of x and y

include '/usr/include/cm/paris-configuration-fort.h'
include '/usr/include/cm/CMF-defs.h'

integer x,x-id,x-geom x.vpset
integer y,y-id,y-geom,y.vpset
integer z,z.id,zgeom,z-vpset
integer a-geom,b.geom,c-geom
integer rank,descriptor-array(7,7)
integer i

x-id a cmfget-field.id(x)
y.id a cmfget-field.id(y)
z-id a cmf-getfield-id(z)

x-vpset = cmf-ge-vp-set-id(x)
y-vpset = cmf.getvp-set-id(y)
z-vpset = cmf-get-vp-set-id(z)

if (x.id .eq. 0) then
print *,

+'Error, the a argument to matmull is not on the CM'
stop

endif

if (y-id .eq. 0) then
print *,

+'Error, the b argument to matmull is not on the CM'
stop

endif

if (z-id .eq. 0) then
print *,

+'Error, the c argument to matmull is not on the CM'
stop

endif
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if (cmf-get-.axis-.extent(x,1) .ne. cmf..get-.axis-.extent(y,O) .or.
" cmf-.get-.axis-extent(z.O) .ne. cmf..-get-.axis extent (xO) .or.
" cmf..get..axis..extent(z,1) .ne. cmf-get-.axis-.extent(y,1)) then

print*,
+'Error, the dimensions are not comipatible'

stop
endif

x-.geom =cm..vp-set-.geometry(x-.vpset)
rank = cm-.geometry-.rank(x-.geom)

do i=I1rank-1
descriptor-.array( 14) a CMgeozmetry-axis-lJength(x-.geom, i)

descriptor-.array (3, i) w CM-.geozetry.axis-.ordering (x-.geom, i)

descriptor-array(4,.i) =
+ CM-geometry-axis-on-.chip-.bits (x..geom, i)

descriptor-.array(6 ,i) =
+ CM..geometry-axis-.off-.chip-.bits (x..geom, i)

enddo

a-.geom a cm-.create..detaile&..geometry(descri.ptor-array ,rank-1)

call cm-.set.-sp.set-.geometry (x..vpset, a.geom)

if (x..vpset .ne. y..vpset) then

y-.geom - cm-.vp-.set-.geometry(y-.vpset)
rank = cm-.geometry-.rank(y-.geom)

do iml,rank-1
descriptor-.array (l,i) a CW.geometry-.axis-.length(y-geom, i)

descriptor.array(3 ,i) = CW..geometry-.axis..orderilg(y.geom, i)

descriptor-.array(4, i) =
+ CM-geometry-.axis-on-.chip-.bits(y-geom, i)

descriptor-.array(6, i) =
+ CW.geometry-isoff-chip..bits(y-geom,i)
enddo
b..geom = cm-.create-.detailed-geometry(descriptor-array ,rank-1)

call cm-.set-.vp-.set-.geometry (y-.vpset, b-.geom)

endif

if (x-.vpset .ne. z-vpaet .and. y..vpset .no. z..vpset) then

z..geom - cm..vp..set-.geometry(z-.vpaet)
rank a cm-.geometry-.rank(z-geom)

do iml,rank-1
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descriptor-.array ( , i) = Cl.Lgeometry-.axis-length~z-.geom, i)
descriptor..array(3 ,i) = CM-.geometry-.axis-.ordering(z-.geom, i)

descriptor.array (4, i) =
+ CM-.geometry-.axis-.on-.chipbits(z-geom,i)

descriptor-.array(6, i) a
+ CM-.geometryxis-.off.chip-bits (z-.geom,i)

enddo

c-.geom a cm-.create-.detailedgeometry(descriptor-array ,rank-i)

call cm-.set..vp..set-.geometry (z-.vpset ,c..geom)

endif

call cm-.u..move-.zero-.always-ll11(z-.id, 32)

call cmsslsmatrixmultiply(xid,y-id,z-id)

call cm-.set-vp-.set-.geometry(x-.vpset, z..geom)
call cm-.deallocate-.geometry(a-.gQom)
if (.-.vpset .ne. y-.vpset) then

call cm-set-.vp-.set-.geometry (y-.vpset, y-.geom)
call cm-.deallocate-.geometry(b-geom)

endif
if (x-.vpset .ne. z..vpset .and. y-.vpset .ne. z-.vpset) then

call cm-.set-.vpset-.geometry(z-.vpset, z-geom)
cal.1 cm..deallocate-geometry(c-geom)

endif

return
end
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B13 Linear System Routines

subroutine gauss (ndim,mat)

c solve ndim by ndim system of linear equations
c forcing vector is augmented (last column of mat)

c

c parameters : ndim- input; integer; dimension of system
c mat - input; real;
c ndim by ndim+l system of linear
c equations to be solved. Forcing
c vector is augmented (last column).
c output; solution vector is contained
c in last column
c

integer ndim,i
real mat(ndim,ndim+1) ,temp(ndim+l)
logical mask(ndim,ndim+1)
logical find-index

cmf$ layout mat(:news, :news) ,temp(:news) ,mask(:news, :news)

mask = .false.

do i-l,ndim

c re-select grid each time through

mask z .true.

c select maximum column element from rows i,i*l, .. ,ndim
c for pivotting and swap rows

c ****** j - maxloc(abs(mat(i:ndim,i))) + (i-1)
c maxloc is not working in current release 0.5 of compiler

c swap rows

c temp - mat(i,:)
c mat(i,:) - mat(j,:)
c mat(j,:) - temp

c divide row i by pivot

mat(i,:) - mat(i,:)/mat(i,i)
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c current row i is left unchanged (masked off)

c subtract multiples of it from rows i+l,i+2,... ,ndim
c to zero column i

mask(i,:) = .false.
where (mask)

mat = mat - spread(mat(i,:),1,ndim)

+ spread(mat(:,i),2,ndim+I)
endwhere

enddo
return
end

subroutine inv(ndim,mat)

c solve for inverse of ndim by ndim system

c
c parameters : ndim - input; integer; dimension of system
c mat - input; real;

c ndim by ndim system
c output; inverse of system returned
c overwrites mat
c

integer ndim,i
real mat(ndimndim)

cmf$ layout mat(:news,:news)
real mattemp(ndim,2*ndim),temp(2*ndim)

cmf$ layout mattemp(:news,:news),temp(:news)
logical mask(ndim,2*ndim)

cmf$ layout mask(:news,:news)
logical find-index

c intialize mattemp rectangular [matlidentity]

mattemp w 0.0

do i-1,ndim

mattemp(i,ndim+i) = 1.0
enddo
mattemp(1:ndim,1:ndim) = mat(l:ndim,l:ndim)

mask = .false.
do iml,ndim

c re-select grid each time through
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mask =.true.

c select maximum coluimn element from rows i,i*1,.. .,ndim
c for pivotting and swap rows

c ****** j = maxloc (abs (matt emp U: radim, i)) + (U-1)
c swap -ows

c temp, = mattemp(i,:)
c mattemp(i,:) a mattemp(j,:)
c mattemp(j,:) = temp

c divide row i by pivot

mattemp(i,:) - mattemp(i,:)/mattemp(i,i)

c current row i is left unchanged (masked off)
c subtract multiples of it from rows i+1,i+2,...,ndim
c to zero column i

mask(i,:) a false.
where (mask)

mattemp -mattemp - spread(mattemp(i,:),1,ndim)
+ spread(mattemp(: Si) ,2,2*ndim)

endwhere
enddo

mat - mattemp(:,ndim.1:2*ndim)

return
end
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B14 Tridiagonal Solver Routine

c interpretation of Michael Mascagni's tridiagonal solver
c originally written in C*

c n can most likely be derived from dest.

subroutine tridiag(dest,l,d,u,rhs)
real dest,l,d,u,rhs
integer offset ,power
integer address~lp,dp,up,rhsp,lmdm,um,rhsm,alpha,gaima
integer 11, ld,lu, lhs .temp ,nn, array..context
integer entry-.vp-.set .1
include 1/usr/include/cm/paris-configuration-fort .h'
include 1/usr/include/cm/CMF-.defs h'

entry-.vp..set -cm-.current-.vp-.set()
call cm..set-.vp-.set (crnf-.get-.vp-.set-.id(l))
call cm..set..context()
nn a cml..get-.axis-.extent(l,O)-l

address a cm.allocate..stack..field(32)
11 - crf-.getfieldid(l)
ld -cm-get-.field-.id(d)
lu = cmf..get-.field..id(u)
lrhs =cmf-.get-.field-.id(rhs)

alpha =cmf-.get-.field-.id (dest)
lp a cm-.allocate-.stack-.field(32)
dp - cm.allocate.stackfield (32)
up acm-.allocate-.stack-.field(32)
rhsp = crn..allocate-.stack.field(32)
lIm = cm-.allocate-.stack-.field (32)
dm - cm-.allocate-.stack-.field (32)
umn = cm-.allocate-.stack-.field (32)
rhsm u cmallocate-.stack..field (32)
gamma a cm-.allocate-.stack-.field (32)
temp a cm-allocate-.stack-.field (1)
array-.context - cm-.allocate-.stack.field(l)

call cm-.my-.nev-coordinate11 (address., 32)
call cm-u-.eq-.constant-.1(address .0,32)
call cm-ogan..context-with-.test(l)
do 2 iwl,cmf-get-.rank(l)

call cm-.my...ews-.coordinate-.1l (address ,i .32)
call cm-ultconstant-1(dddssf..get-axis-.extent(l,i-1) .32)
call cm-ogand.context-with-.test()
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2 continue
call cm-.store.contqxt (arry...context)

call cm..my-.news-.coordinate-.L (laddra- 1,32)
offset =1

power -0

Scall cm-.load-.context (array-.context)
call cir..uleconstant1l (address, (iiioffset) ,32)
call cm-.store-.test (temp)

call cm-oad-.context(temp)

call cm-.get-frompower.twol(lp,l,1,power,cm..upward,32)

call cm-.getfrom..power-wo-.1l(dp,ld, 1,powe:-,cm-..upward,32)
call cm-.get..from.power. two..11(up ,lu,l1,powe-, cm-.upward,32'
call cr.get-.from-.power-.two-.1(rhsp ,lrhs, 1 ,power ,cni.upward

.32)

call cm-.f-.multiply-.constant-.3-11 (ganma,lu,dble(-1.0) ,23,8)
call cm-f-divide-2-.1l (gamma~dp,23,8)
call cm-oad-.context(array-.context)

call cm-ogxor.constant-.2-11 (temp, 1,1)
call cm-ogand-.context(temp)

call cm-f-move.constant.1l (lp,dble(0.o) .23,8)
call cm-.f..move-.constant-.1l (dp,db.Le(1 .0) ,23,8)

call cm-.f-.move-.constant..11 (up,dble(O.0) ,26.e)
call cm-.f-.move-.constant-1l (rhsp~dble(u.0) .23,8)

call cm-.f-.moveconstant-1l (gamma,dble(O.0) .23,8)
call cm-load-.context (array-.context)
call cm-.u-.ge..constant-.. (addrs,ofI'set,~32)
call cm-.store..test (temp)
call cm-.logand..context-..ith..testoC
call cm-.get-.frompoertwo1(lm,l, 1 ,power,cm-.downwax4,

32)
call cm-.get-.frompower.two(dm~ld,,power,cm..downward,

32)
call cm-.get.from-.power.two1(unilu,.power,'-m-dowi.ward,

32)

call cm-.ge .from.poer-two-.1l(rhsin,lrhs, 1,power,

cm-downward,32)

call cm-.f.multiply-.constant-.3-11 (alpha,ll,dble(-1.0) ,2J,8)

call cm-.f-.divide-.2..1l (alpha,dni.23,8)
call cm-.load-.context (array-.context)

call cm-.logxor-.constant-2-.1l (tp1, 1)

call cm-logand-context(temp)

call cm..f-.moveconstant-1l (lm,dble(0.0) .23,8)
call cm..f-.movo..constant-.11 (dm~dblAe(1.0) .23,8)

call cm-f-..moveconstant-1l (um~dble(0.0) .23.8)
call cm-.f.move-.constant..1l (rhsm,dble(0.0) .23,8)

call cm..-f-move-.constant..1l (alpha~dble(0.0) .23,8)

call cm-.load.context (array-.context)

call cm..f.multiply..311 (1l,alpha~lm,23,8)
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call cm-.f.multiply.3-11l (lu,gAmma,up,23,8)

call cm-f-mult-add-1l (ld,alpha,um,ld,23,8)

call cm-.f-.mult.add1 (ld,gainma,lp,ld,23,8)

call cm-f-mult-add-1l (lrhs,alpha~rhsm,lrhs,23,8)

call cm-.f-.mult-~add-11 (lrhs,gAynma.rhsp,lrhs,23,8)

call cm-.f-.divide.31 (alpha,lrhs.ld,23,8)

power =power+1

offset =offset+offset

if (offset .le. nn) then

goto 1

endif

call cm-.deallocate..stack-.through (address)

call cm-.set..yp-.set (entry-.vp-.set)
call CMF-.set-.is.modified(dest .NODIF)
return
end
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