
Referene ManualGenerated by Doxygen 1.4.7Thu Nov 30 22:56:56 2006





Contents
1 File Index 11.1 File List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 File Doumentation 32.1 parms.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.2 parms_omm.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.3 parms_map.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.4 parms_mat.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122.5 parms_mem.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192.6 parms_operator.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202.7 parms_p.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.8 parms_solver.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322.9 parms_sys.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362.10 parms_table.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372.11 parms_timer.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392.12 parms_ve.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 422.13 parms_viewer.h File Referene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50





Chapter 1File Index
1.1 File ListHere is a list of all doumented �les with brief desriptions:parms.h (This is the main pARMS inlude �le. It should be inluded in allappliation program ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3parms_omm.h (The ommuniation handler used for the matrix-vetorprodut ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4parms_map.h (Funtions related to the parms_Map objet ) . . . . . . . . . . 7parms_mat.h (Funtions related to the matrix omputations ) . . . . . . . . . 12parms_mem.h (Maros and funtions for memory alloation in pARMS ) . . 19parms_operator.h (Funtions related to the preonditioner operator objets ) 20parms_p.h (Preonditioner-related Funtions ) . . . . . . . . . . . . . . . . . . 24parms_solver.h (Funtions related to the Krylov subspae methods. OnlyFGMRES is supported ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32parms_sys.h (Maros and typedef needed by all other header �les ) . . . . . 36parms_table.h (The hash table funtions ) . . . . . . . . . . . . . . . . . . . . . . 37parms_timer.h (Funtions related to the parms_Timer objet ) . . . . . . . . 39parms_ve.h (Funtions related to the parms_Ve objet ) . . . . . . . . . . . 42parms_viewer.h (Funtions related to parms_Viewer objets ) . . . . . . . . . 50
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Chapter 2File Doumentation
2.1 parms.h File RefereneThis is the main pARMS inlude �le. It should be inluded in all appliation program.#inlude "parms_mem.h"#inlude "parms_map.h"#inlude "parms_ve.h"#inlude "parms_mat.h"#inlude "parms_p.h"#inlude "parms_solver.h"#inlude "parms_viewer.h"#inlude "parms_timer.h"2.1.1 Detailed DesriptionThis is the main pARMS inlude �le. It should be inluded in all appliation program.Author:Zhongze LiDate:Sun Ot 22 16:39:37 2006



4 File Doumentation2.2 parms_omm.h File RefereneThe ommuniation handler used for the matrix-vetor produt.#inlude "parms_sys.h"#inlude "parms_viewer.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Comm_ ∗ parms_CommFuntions� int parms_CommCreate (parms_Comm ∗self, MPI_Comm omm)� int parms_CommFree (parms_Comm ∗self)� int parms_CommDataBegin (parms_Comm self, void ∗data, int o�set)� int parms_CommDataEnd (parms_Comm self)� int parms_CommView (parms_Comm self, parms_Viewer v)� int parms_CommGetNumRev (parms_Comm self)� int parms_CommGetRevBuf (parms_Comm self, FLOAT ∗∗rbuf)� int parms_CommGetNumSend (parms_Comm self)2.2.1 Detailed DesriptionThe ommuniation handler used for the matrix-vetor produt.Author:Zhongze LiDate:Tue Ot 17 10:01:17 20062.2.2 Funtion Doumentation2.2.2.1 int parms_CommCreate (parms_Comm ∗ self, MPI_Comm omm)Create a parms_Comm objet.Parameters:self A pointer to the parms_Comm objet.omm MPI ommuniatorReturns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.2 parms_omm.h File Referene 52.2.2.2 int parms_CommDataBegin (parms_Comm self, void ∗ data, int o�set)Exhange data for the matrix-vetor produt.This funtions exhanges the interfae variables. The o�set indiates the distane between startof the data to be exhanged and the start of the loal vetor. This is useful for Shur omplementbased preonditioner sine the data parameter is only the interfae part of the loal vetor ratherthan the entire loal vetor.Parameters:self A parms_Comm objet.data The data to be exhanged.o�set The distane between the start of the data and the beginning of the loal vetor.Returns:0 on suess.2.2.2.3 int parms_CommDataEnd (parms_Comm self)Wait for all messages.After alling this funtion, you may use data in reeive bu�er safely.Parameters:self A parms_Comm objet.Returns:0 on suess.2.2.2.4 int parms_CommFree (parms_Comm ∗ self)Free the memory for the parms_Comm objet.Parameters:self A pointer to the parms_Comm objet.Returns:0 on suess.2.2.2.5 int parms_CommGetNumRev (parms_Comm self)Get the total numbjer of variables reeived.Parameters:self A ommuniation handler.Returns:The number of variables reeived.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



6 File Doumentation2.2.2.6 int parms_CommGetNumSend (parms_Comm self)Get the number of variables sent.Parameters:self A ommuniation handler.Returns:The number of vars sent.2.2.2.7 int parms_CommGetRevBuf (parms_Comm self, FLOAT ∗∗ rbuf)Get reeive bu�er.Parameters:self A ommuniation handler.rbuf Reeive bu�er returned.Returns:0 on suess.2.2.2.8 int parms_CommView (parms_Comm self, parms_Viewer v)Dump the ommuniation handler omm.Parameters:self A ommuniation handler.v A parms_Viewer objet.Returns:0 on suess.
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2.3 parms_map.h File Referene 72.3 parms_map.h File RefereneFuntions related to the parms_Map objet.#inlude "parms_sys.h"#inlude "parms_viewer.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Map_ ∗ parms_MapFuntions� int parms_MapCreateFromLoal (parms_Map ∗self, int gsize, int o�set)� int parms_MapCreateFromGlobal (parms_Map ∗self, int gsize, int ∗npar,MPI_Comm omm, int o�set, int dof, VARSTYPE vtype)� int parms_MapCreateFromDist (parms_Map ∗self, int ∗vtxdist, int ∗part,MPI_Comm omm, int o�set, int dof, VARSTYPE vtype)� int parms_MapCreateFromPets (parms_Map ∗self, int m, int M, MPI_Commomm)� int parms_MapCreateFromPtr (parms_Map ∗self, int gsize, int ∗nodes, int
∗p2nodes, MPI_Comm omm, int dof, VARSTYPE vtype)� int parms_MapFree (parms_Map ∗self)� int parms_MapGetLoalSize (parms_Map self)� int parms_MapGetGlobalSize (parms_Map self)� int parms_MapGetPid (parms_Map self)� int parms_MapGetNumPros (parms_Map self)� int parms_MapView (parms_Map self, parms_Viewer v)� int ∗ parms_MapGlobalToLoal (parms_Map self, int gindex)2.3.1 Detailed DesriptionFuntions related to the parms_Map objet.Author:Zhongze LiDate:Tue Ot 17 10:02:53 2006parms_Map desribes how variables are distributed aross proessors. It is used for reatingparms_Ve and parms_Mat objets.2.3.2 Funtion Doumentation2.3.2.1 int parms_MapCreateFromDist (parms_Map ∗ self, int ∗ vtxdist, int ∗part, MPI_Comm omm, int o�set, int dof, VARSTYPE vtype)Create a parms_Map objet based on the output of ParMetis.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



8 File DoumentationParameters:self A parms_Map objet reated.vtxdist An integer array of size np+1, where np is the number of PEs. This array indiatesthe range of verties that are loal to eah proessor. PE i stores verties in the rangeof [vtxdist[i℄, vtxdist[i+1℄).part An array of size equal to the number of loally-stored verties. part[j℄ indiates the IDof the PE to whih the vertex with loal index j and global index vtxdist[pid℄+j belongs(pid is ID of loal PE).omm MPI ommuniator.o�set The start index.� 1 FORTRAN� 0 Cdof The number of variables assoiated with eah vertex.vtype Assuming the variables u_i, v_i are assoiated with vertex i, two styles of numberingvariables are as follows:� INTERLACED. Variables are numbered in the order of u1, v1, u2, v2, · · ·;� NONINTERLACED. Variables are numbered in the order of u1, u2, u3, ..., v1, v2, ....Returns:0 on suess.2.3.2.2 int parms_MapCreateFromGlobal (parms_Map ∗ self, int gsize, int ∗ npar,MPI_Comm omm, int o�set, int dof, VARSTYPE vtype)Create a parms_Map objet based on the Metis partitioning.Parameters:self A pointer to the parms_Map objet reated.gsize The total number of verties.npar An integer array of size gsize. node i resides on PE npar[i℄.omm MPI ommuniator.o�set The start index.� 1 FORTRAN� 0 Cdof The number of variables assoiated with eah vertex.VARSTYPE Assuming the variables ui, vi are assoiated with vertex i, two styles of num-bering variables are as follows:� INTERLACED. Variables are numbered in the order of u1, v1, u2, v2, · · ·;� NONINTERLACED. Variables are numbered in the order of u1, u2, u3, ..., v1, v2, ....Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.3 parms_map.h File Referene 92.3.2.3 int parms_MapCreateFromLoal (parms_Map ∗ self, int gsize, int o�set)Create a parms_Map objet on the loal proessor.Parameters:self A pointer to the parms_Map objet reated.gsize The size of unknowns on the loal proessor.o�set The start index.� 1 FORTRAN� 0 CReturns:0 on suess.2.3.2.4 int parms_MapCreateFromPets (parms_Map ∗ self, int m, int M,MPI_Comm omm)Create a parms_Map objet with the default partioning strategy in PETS.Parameters:self A parms_Map objet reated.m The loal size of variables.M The global size of variables.omm MPI ommuniatior.Returns:0 on suess.2.3.2.5 int parms_MapCreateFromPtr (parms_Map ∗ self, int gsize, int ∗ nodes,int ∗ p2nodes, MPI_Comm omm, int dof, VARSTYPE vtype)Create a parms_Map objet.Parameters:self A parms_Map objet reated.gsize The total number of verties.nodes A list of all verties stored PE by PE.p2nodes An integer array of size np+1, np is the number of PEs. If k1 = p2nodes[i℄, k2 =p2nodes[i+1℄ , then PE i ontains the verties in the range of [[nodes[k1℄, [nodes[k2-1℄℄.omm MPI ommuniation.dof The number of variables assoiated with eah node.vtype Assuming the variables ui, vi are assoiated with vertex i, two style of numberingvariables are as follows:� INTERLACED. Variables are numbered in the order of u1, v1, u2, v2, · · ·;� NONINTERLACED. Variables are numbered in the order of u1, u2, u3, ..., v1, v2, ....Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



10 File Doumentation2.3.2.6 int parms_MapFree (parms_Map ∗ self)Free the memory for the parms_Map objet pointed to by self.Parameters:self A pointer to the parms_Map objet.Returns:0 on suess.2.3.2.7 int parms_MapGetGlobalSize (parms_Map self)Get global size of variables.Parameters:self A parms_Map objet.Returns:The global size of variables rather than verties.2.3.2.8 int parms_MapGetLoalSize (parms_Map self)Get the size of variables on the loal PE.Parameters:self A parms_Map objet.Returns:The size of variables on the loal PE.2.3.2.9 int parms_MapGetNumPros (parms_Map self)Get the number of PEs.Parameters:self A parms_Map objet.Returns:The number of PEs. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.3 parms_map.h File Referene 112.3.2.10 int parms_MapGetPid (parms_Map self)Get PE's ID.Parameters:self A parms_Map objet.Returns:The PE's ID.2.3.2.11 int∗ parms_MapGlobalToLoal (parms_Map self, int gindex)Get loal index for a given global index.Return a pointer to an integer. If it is NULL, then the variable with global index gindex doesn'treside on the loal PE. Otherwise, it points to an address of a variable whose value is loal index.Parameters:self A parms_Map objet.gindex A global index.Returns:A pointer to an integer whose value is the orresponding loal index.2.3.2.12 int parms_MapView (parms_Map self, parms_Viewer v)Dump the parms_Map objet.Parameters:self A parms_Map objet.v A parms_Viewer objet.Returns:0 on suess.
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12 File Doumentation2.4 parms_mat.h File RefereneFuntions related to the matrix omputations.#inlude "parms_sys.h"#inlude "parms_ve.h"#inlude "parms_viewer.h"#inlude "parms_operator.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Mat_ ∗ parms_MatFuntions� int parms_MatCreate (parms_Mat ∗self, parms_Map map)� int parms_MatView (parms_Mat self, parms_Viewer v)� int parms_MatFree (parms_Mat ∗self)� int parms_MatApply (parms_Mat self, parms_Ve x, parms_Ve y)� int parms_MatVe (parms_Mat self, parms_Ve x, parms_Ve y)� int parms_MatSetup (parms_Mat self)� int parms_MatSetValues (parms_Mat self, int m, int ∗im, int ∗ia, int ∗ja,FLOAT ∗values, INSERTMODE mode)� int parms_MatSetCommType (parms_Mat self, COMMTYPE type)� int parms_MatSetILUType (parms_Mat self, PCILUTYPE type)� int parms_MatGetDiag (parms_Mat self, void ∗∗mat)� int parms_MatILU (parms_Mat self, parms_FatParam param, void ∗mat,parms_Operator ∗op)� int parms_MatMVPY (parms_Mat self, REAL alpha, parms_Ve x, REALbeta, parms_Ve y, parms_Ve z)� int parms_MatVeO�Diag (parms_Mat self, FLOAT ∗x, FLOAT ∗y, int pos)� int parms_MatGetCommHandler (parms_Mat self, parms_Comm ∗handler)� int parms_MatFreeSubMat (parms_Mat self, void ∗mat)� int parms_MatGetSubMat (parms_Mat self, void ∗∗mat)� int parms_MatExtend (parms_Mat self, parms_Comm handler, int start, void
∗mat, int ∗n, void ∗∗ext_mat)� int parms_MatSetType (parms_Mat self, MATTYPE type)2.4.1 Detailed DesriptionFuntions related to the matrix omputations.Author:Zhongze LiDate:Tue Ot 17 10:05:30 2006 Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.4 parms_mat.h File Referene 132.4.2 Funtion Doumentation2.4.2.1 int parms_MatApply (parms_Mat self, parms_Ve x, parms_Ve y)Perform y = self × x.Parameters:self A parms_Mat objet.x A parms_Ve objet.y Another parms_Ve objet.Returns:0 on suess.2.4.2.2 int parms_MatCreate (parms_Mat ∗ self, parms_Map map)Create a parms_Mat objet.Create a parms_Mat objet based on data distribution layout map.Parameters:self A pointer to the parms_Mat objet reated.map A parms_Map objet, whih desribes the data distribution among proessors.Returns:0 on suess.2.4.2.3 int parms_MatExtend (parms_Mat self, parms_Comm handler, int start,void ∗ mat, int ∗ n, void ∗∗ ext_mat)Extend submatrix by inluding equations orrespond to the immediate neighbouring variables.Parameters:self A matrix objet.handler A ommuniation handler.start The beginning loation of mat in the loal matrix.mat The submatrix to be extended.n The size of extended matrix returned.ext_mat The extended matrix reated.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



14 File Doumentation2.4.2.4 int parms_MatFree (parms_Mat ∗ self)Free the parms_Mat objet pointed to by self.Parameters:self A pointer to a parms_Mat objet.Returns:0 on suess.2.4.2.5 int parms_MatFreeSubMat (parms_Mat self, void ∗ mat)Free the memory for the submatrix.Parameters:self A parms_Mat objet.mat The submatrix to be freed.Returns:0 on suess.2.4.2.6 int parms_MatGetCommHandler (parms_Mat self, parms_Comm ∗handler)Get the ommuniation handler.Parameters:self A matrix objet.handler The ommuniation handler returned.Returns:0 on suess.2.4.2.7 int parms_MatGetDiag (parms_Mat self, void ∗∗ mat)Get the diagonal part of the loal matrix.Parameters:self A parms_Mat objet.mat The diagonal part of the loal matrix.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.4 parms_mat.h File Referene 152.4.2.8 int parms_MatGetSubMat (parms_Mat self, void ∗∗ mat)Get the loal matrix.Parameters:self A matrix objet.mat The submatrix returned in a spei� format.Returns:0 on suess.2.4.2.9 int parms_MatILU (parms_Mat self, parms_FatParam param, void ∗mat, parms_Operator ∗ op)Perform ILU fatorization.Parameters:self A matrix objet.param The parameters used for ILU fatorization.mat Matrix to be fatored.op The operator reated.Returns:0 on suess.2.4.2.10 int parms_MatMVPY (parms_Mat self, REAL alpha, parms_Ve x,REAL beta, parms_Ve y, parms_Ve z)Perform z = alpha ∗ self ∗ x + beta ∗ y.Parameters:self A matrix objet.alpha A salar.x A vetor objet.beta A salar.y A vetor objet.z A vetor stores the result.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



16 File Doumentation2.4.2.11 int parms_MatSetCommType (parms_Mat self, COMMTYPE type)Set the ommuniation type.Set the ommuniation style aross proessors. ommuniation style:� P2P point-to-point (data opied to/from auxilliary bu�ers).� DERIVED derived datatype.Parameters:self A matrix objet.type Communiation style:� P2P point-to-point (data opied to/from auxilliary bu�ers).� DERIVED derived datatype.Returns:0 on suess.2.4.2.12 int parms_MatSetILUType (parms_Mat self, PCILUTYPE type)Set loal ILU type.Parameters:self A matrix objet.type ILU type:� PCILU0� PCILUK� PCILUT� PCARMSReturns:0 on suess.2.4.2.13 int parms_MatSetType (parms_Mat self, MATTYPE type)Set the matrix type.Parameters:self A matrix objet.type The matrix type:� MAT_VCSR for VCSR format.� MAT_CSR for CSR format.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.4 parms_mat.h File Referene 172.4.2.14 int parms_MatSetup (parms_Mat self)Set up parms_Mat objet self.This is the most important funtoin for the parms_Mat objet. This funtion ombines thefuntion bdry and setup in the old version of pARMS. The funtion sets up the data strutureneeded by the distributed matrix-vetor multipliation, divides the variables on the loal proessorsinto two ategories: interior and interfae variables.Parameters:self A parms_Mat objet.Returns:0 on suess.2.4.2.15 int parms_MatSetValues (parms_Mat self, int m, int ∗ im, int ∗ ia, int ∗ja, FLOAT ∗ values, INSERTMODE mode)Insert/add values to the parms_Mat objet self.Parameters:self A parms_Mat objet.m The number of rows inserted.im An array of global row indies.ia An array of pointer to the beginning of eah row in array ja.ja An array of olumn global indies.values An array of values.mode Insert value mode:� INSERT insert values to parm_Mat self.� ADD add values to parm_Mat self.Returns:0 on suess.2.4.2.16 int parms_MatVe (parms_Mat self, parms_Ve x, parms_Ve y)Perform y = self × x.Parameters:self A parms_Mat objet.x A parms_Ve objet.y Another parms_Ve objet.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



18 File Doumentation2.4.2.17 int parms_MatVeO�Diag (parms_Mat self, FLOAT ∗ x, FLOAT ∗ y, intpos)Perform the multipliation of the o�-diagonal matrix and the external vars.The loal matrix an be written as follows:
(

B E 0
F C Mext

), where (

B E

F C

) orresponds to the variables on the loal PE. This funtion performs
y[pos..n] = Mext × xextParameters:self A matrix objet.x A vetor objet.y A vetor objet.pos The o�set of x from the beginning of he loal vetor.Returns:0 on suess.2.4.2.18 int parms_MatView (parms_Mat self, parms_Viewer v)Dump parms_Mat objet.Parameters:self A pointer to a parms_Mat objet.v A parms_Viewer objet.Returns:0 on suess.
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2.5 parms_mem.h File Referene 192.5 parms_mem.h File RefereneMaros and funtions for memory alloation in pARMS.#inlude <stdlib.h>#inlude <string.h>#inlude "parms_sys.h"De�nes� #de�ne PARMS_ALLOC(n) parms_mallo((long)(n), __LINE__, __FILE__)� #de�ne PARMS_CALLOC(n, size) parms_allo((long)(n), (long)(size), __LINE__-,__FILE__)� #de�ne PARMS_NEW(p) ((p) = PARMS_ALLOC(sizeof ∗(p)))� #de�ne PARMS_NEW0(p) ((p) = PARMS_CALLOC(1, sizeof ∗(p)))� #de�ne PARMS_NEWARRAY(p, n) ((p) = PARMS_ALLOC((n)∗sizeof ∗(p)))� #de�ne PARMS_NEWARRAY0(p, n) ((p) = PARMS_CALLOC((n), sizeof ∗(p)))� #de�ne PARMS_RESIZE(p, size) ((p) = parms_resize((p), ((size) ∗ (long)sizeof (∗(p))),__LINE__, __FILE__))� #de�ne PARMS_FREE(p) (parms_free((p), __LINE__, __FILE__), (p) = NULL)� #de�ne PARMS_MEMCPY(dest, sr, size) mempy((dest), (sr), (size)∗(long)sizeof
∗(sr))Funtions� PARMS_CXX_BEGIN void ∗ parms_mallo (long size, onst int line, onst har ∗fname)� void ∗ parms_allo (long ount, long size, int line, onst har ∗fname)� void ∗ parms_resize (void ∗ptr, long size, onst int line, onst har ∗fname)� void parms_free (void ∗ptr, onst int line, onst har ∗fname)2.5.1 Detailed DesriptionMaros and funtions for memory alloation in pARMS.Author:Zhongze LiDate:Tue Ot 17 11:48:51 2006� PARMS_NEW and PARMS_NEW0 alloate memory for an objet of strut type.� PARMS_NEWARRAY and PARMS_NEWARRYA0 alloate memory for an array.� PARMS_ALLOC(n) is used for alloating n bytes, whih is useful for reduing the numberof invoking mallo funtion. by ombining multiple mallo alls together.� PARMS_RESIZE hanges the size of the alloated memory.� PARMS_FREE frees the memory alloated.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



20 File Doumentation2.6 parms_operator.h File RefereneFuntions related to the preonditioner operator objets.#inlude "parms_sys.h"#inlude "parms_ve.h"#inlude "parms_viewer.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Operator_ ∗ parms_Operator� typedef int(∗) opt_apply (parms_Operator self, parms_Ve y, parms_Ve x)Funtions� int parms_OperatorCreate (parms_Operator ∗self)� int parms_OperatorFree (parms_Operator ∗self)� int parms_OperatorView (parms_Operator self, parms_Viewer v)� int parms_OperatorApply (parms_Operator self, parms_Ve y, parms_Ve x)� int parms_OperatorLsol (parms_Operator self, FLOAT ∗y, FLOAT ∗x)� int parms_OperatorInvS (parms_Operator self, FLOAT ∗y, FLOAT ∗x)� int parms_OperatorAsend (parms_Operator self, FLOAT ∗y, FLOAT ∗x)� int parms_OperatorGetShurPos (parms_Operator self)� void parms_OperatorGetNnz (parms_Operator self, int ∗nnz_mat, int ∗nnz_-p)2.6.1 Detailed DesriptionFuntions related to the preonditioner operator objets.Author:Zhongze LiDate:Tue Ot 17 11:51:20 2006A operator reated impliitly by invoking a ILU-type funtion. The orresponding destrutor isset automatially when the ILU-type funtion is alled.2.6.2 Funtion Doumentation2.6.2.1 int parms_OperatorApply (parms_Operator self, parms_Ve y,parms_Ve x)Perform x = self−1y.Assume A ≈

(

L 0
FU−1 I

) (

U L−1E

0 S

), this funtion performs x =

(

U L−1E

0 S

)−1 (

L 0
FU−1 I

)−1

y. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.6 parms_operator.h File Referene 21Parameters:self An operator.y A right-hand-side vetor.x The solution vetor.Returns:0 on suess.2.6.2.2 int parms_OperatorAsend (parms_Operator self, FLOAT ∗ y, FLOAT ∗x)Perform blok bakward substitution.Assume A ≈

(

L 0
FU−1 I

) (

U L−1E

0 S

), this funtion performs x =

(

U L−1E

0 I

)−1

y.Parameters:self An operator objet.y A right-hand-side vetor.x The solution vetor.Returns:0 on suess.2.6.2.3 int parms_OperatorCreate (parms_Operator ∗ self)Create an operator objet.Parameters:self A pointer to the operator objet reated.Returns:0 on suess.2.6.2.4 int parms_OperatorFree (parms_Operator ∗ self)Free the memory for the operator objet pointed to by self.Parameters:self A pointer to the operator objet.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



22 File Doumentation2.6.2.5 void parms_OperatorGetNnz (parms_Operator self, int ∗ nnz_mat, int ∗nnz_p)Get the number of nonzero entries of the original matrix and the preonditioning matrix.Parameters:self An operator objet.nnz_mat A pointer to the number of nonzeros of the original matrix.nnz_p A pointer to the number of nonzeros of the preonditioning matrix.2.6.2.6 int parms_OperatorGetShurPos (parms_Operator self)Return the start position of the Shur omplement in the loal matrix.Parameters:self An operator objet.Returns:The beginning loation of the Shur omplement in the loal system.2.6.2.7 int parms_OperatorInvS (parms_Operator self, FLOAT ∗ y, FLOAT ∗ x)Perform x = S−1y.Assume A ≈

(

L 0
FU−1 I

) (

U L−1E

0 S

), this funtion performs x = S−1y.Parameters:self An operator objet.y A right-hand-side vetor.x The solution vetor.Returns:0 on suess.2.6.2.8 int parms_OperatorLsol (parms_Operator self, FLOAT ∗ y, FLOAT ∗ x)Perform forward sweep.Assume A ≈

(

L 0
FU−1 I

) (

U L−1E

0 S

), this funtion performs x =

(

L 0
FU−1 I

)−1

y.Parameters:self An operator objet.y A right-hand-side vetor.x The solution vetor.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.6 parms_operator.h File Referene 232.6.2.9 int parms_OperatorView (parms_Operator self, parms_Viewer v)Dump the operator objet.Output the L and U part of the operator objet.Parameters:self An operator objet.v A parms_Viewer objet.Returns:0 on suess.
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24 File Doumentation2.7 parms_p.h File ReferenePreonditioner-related Funtions.#inlude "parms_sys.h"#inlude "parms_operator.h"#inlude "parms_mat.h"#inlude "parms_ve.h"#inlude "parms_viewer.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_PC_ ∗ parms_PCFuntions� int parms_PCSolve (parms_PC self, parms_Ve y, parms_Ve z)� int parms_PCSetOP (parms_PC self, parms_Mat A)� int parms_PCSetup (parms_PC self)� int parms_PCCreate (parms_PC ∗self, parms_Mat A)� int parms_PCCreateAbstrat (parms_PC ∗self)� int parms_PCFree (parms_PC ∗self)� void parms_PCView (parms_PC self, parms_Viewer v)� int parms_PCSetType (parms_PC self, PCTYPE ptype)� int parms_PCSetILUType (parms_PC self, PCILUTYPE pstype)� int parms_PCSetParams (parms_PC self, int n�ags, har ∗∗params)� int parms_PCSetPermSalOptions (parms_PC self, int ∗meth, int �ag)� int parms_PCSetFill (parms_PC self, int ∗�ll)� int parms_PCSetTol (parms_PC self, double ∗tol)� int parms_PCSetNlevels (parms_PC self, int nlevel)� int parms_PCSetPermType (parms_PC self, int type)� int parms_PCSetBsize (parms_PC self, int bsize)� int parms_PCSetInnerKSize (parms_PC self, int im)� int parms_PCSetInnerMaxits (parms_PC self, int imax)� int parms_PCSetInnerEps (parms_PC self, REAL eps)� int parms_PCSetTolInd (parms_PC self, REAL tolind)� int parms_PCGetRatio (parms_PC self, double ∗ratio)� int parms_PCGetName (parms_PC self, har ∗∗name)� int parms_PCILUGetName (parms_PC self, har ∗∗iluname)2.7.1 Detailed DesriptionPreonditioner-related Funtions.Author:Zhongze LiDate:Tue Ot 17 11:52:38 2006 Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.7 parms_p.h File Referene 252.7.2 Funtion Doumentation2.7.2.1 int parms_PCCreate (parms_PC ∗ self, parms_Mat A)Create a preonditioner objet based on the matrix A.Parameters:self A preonditioner objet.A A matrix objet.Returns:0 on suess.2.7.2.2 int parms_PCCreateAbstrat (parms_PC ∗ self)Create an abstrat preonditioner objet.Parameters:self A pointer to the preonditioner objet.Returns:0 on suess.2.7.2.3 int parms_PCFree (parms_PC ∗ self)Free the memory for the preonditioner objet pointed to by self.Parameters:self A pointer to the memory for the preonditioner objet.Returns:0 on suess.2.7.2.4 int parms_PCGetName (parms_PC self, har ∗∗ name)Return the name of a preonditioner.Parameters:self A preonditioner.name The name of preonditioner.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



26 File Doumentation2.7.2.5 int parms_PCGetRatio (parms_PC self, double ∗ ratio)Get the ratio of the number of nonzero entries of the preonditioning matrix to that of the originalmatrix.Parameters:self A preonditioner.ratio A pointer to the ratio.Returns:0 on suess.2.7.2.6 int parms_PCILUGetName (parms_PC self, har ∗∗ iluname)Return the name of a loal preonditioner.Parameters:self A preonditioner.iluname The name of loal ILU preonditioner.Returns:0 on suess.2.7.2.7 int parms_PCSetBsize (parms_PC self, int bsize)Set the blok size for ARMS.Parameters:self A preonditioner objet.bsize The blok size for ARMS.Returns:0 on suess.2.7.2.8 int parms_PCSetFill (parms_PC self, int ∗ �ll)Set �ll-in parameter for ILUT and ARMS.Parameters:self A preonditioner objet.�ll A int array of size 7.� �ll[0℄ amount of �ll-in kept in LB.� �ll[1℄ amount of �ll-in kept in UB.� �ll[2℄ amount of �ll-in kept in EL−1.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.7 parms_p.h File Referene 27� �ll[3℄ amount of �ll-in kept in U−1

B
F .� �ll[4℄ amount of �ll-in kept in S.� �ll[5℄ amount of �ll-in kept in LS .� �ll[6℄ amount of �ll-in kept in US .Returns:0 on suess.2.7.2.9 int parms_PCSetILUType (parms_PC self, PCILUTYPE pstype)Set loal preonditioner type.Supported ILU preonditioners:PCILU0 ILU0PCILUK ILUKPCILUT ILUT in SPARSKITPCARMS ARMS implemented by Yousef SaadParameters:self A preonditioner objet.pstype The type of loal preonditioner:� PCILU0� PCILUK� PCILUT� PCARMSReturns:0 on suess.2.7.2.10 int parms_PCSetInnerEps (parms_PC self, REAL eps)Set the onvergene tolerane for the inner GMRES.Parameters:self A preonditioner objet.eps The onvergene tolerane.Returns:0 on suess.2.7.2.11 int parms_PCSetInnerKSize (parms_PC self, int im)Set the restart size for the inner GMRES.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



28 File DoumentationParameters:self A preonditioner objet.im The restart size of the inner GMRES.Returns:0 on suess.2.7.2.12 int parms_PCSetInnerMaxits (parms_PC self, int imax)Set the maximum iteration ounts for the inner GMRES.Parameters:self A preonditioner objet.imax The maximum iteration ounts.Returns:0 on suess.2.7.2.13 int parms_PCSetNlevels (parms_PC self, int nlevel)Set the number of levels for ILUK and ARMS.Parameters:self A preonditioner objet.nlevel The number of levels.Returns:0 on suess.2.7.2.14 int parms_PCSetOP (parms_PC self, parms_Mat A)Set the matrix to reate the preonditioning matrix.Parameters:self A preonditioner objet.A The matrix to be used for reating PC.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.7 parms_p.h File Referene 292.7.2.15 int parms_PCSetParams (parms_PC self, int n�ags, har ∗∗ params)Set parameters for the preonditioner objet.Supported parameters:� tol drop tolerane� �l �ll-in� nlev number of levels� bsize blok size for �nding independent sets in ARMS.� tolind drop tolerane for �nding independent sets.� iksize the restart size for the inner GMRES.� imax the number of iterations for the inner GMRES.Parameters:self A preonditioner objet.n�ags The number of parameters.params A pointer to parameters.Returns:0 on suess.2.7.2.16 int parms_PCSetPermSalOptions (parms_PC self, int ∗ meth, int �ag)Set permutation and saling options for interlevel bloks.Parameters:self A preonditioner objet.meth Options:� meth[0℄ nonsummetri permutations of 1: yes. a�ets rperm USED FOR LASTSCHUR COMPLEMENT� meth[1℄ permutations of olumns 0:no 1: yes. So far this is USED ONLY FORLAST BLOCK [ILUTP instead of ILUT℄. (so ipar[11℄ does not matter ,enter zero).If ipar[15℄ is one then ILUTP will be used instead of ILUT. Permutation data storedin: perm2.� meth[2℄ diag. row saling. 0:no 1:yes. Data: D1� meth[3℄ diag. olumn saling. 0:no 1:yes. Data: D2�ag Options:� 1 interlevel blok.� 0 last blok.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



30 File Doumentation2.7.2.17 int parms_PCSetPermType (parms_PC self, int type)Set the type of permutation in ARMSParameters:self A preonditioner objet.type Permutation type.� 1 non-symmetri permutaion.� 0 symmetri permutation.Returns:0 on suess.2.7.2.18 int parms_PCSetTol (parms_PC self, double ∗ tol)Set the drop tolerane for ILUT preonditioner.Parameters:self A preonditioner objet.tol A double array of size 7.� tol[0℄ threshold for dropping in L_{B}.� tol[1℄ threshold for dropping in U_{B}.� tol[2℄ threshold for dropping in L∧{-1} F� tol[3℄ threshold for dropping in E U∧{-1}� tol[4℄ threshold for dropping in Shur omplement� tol[5℄ threshold for dropping in L in last blok� tol[6℄ threshold for dropping in U in last blokReturns:0 on suess.2.7.2.19 int parms_PCSetTolInd (parms_PC self, REAL tolind)Set the tolerane for �nding independent sets.Parameters:self A preonditioner objet.tolind The drop tolerane for �nding independent sets.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.7 parms_p.h File Referene 312.7.2.20 int parms_PCSetType (parms_PC self, PCTYPE ptype)Set preonditioner type.Currently supported preonditioners: PCBJ blok JaobiPCRAS restrited additive ShwarzPCSCHUR Shur omplementParameters:self A preonditioner objet.ptype The type of preonditioner.� PCBJ blok Jaobi� PCRAS restrited additive Shwarz� PCSCHUR Shur omplementReturns:0 on suess.2.7.2.21 int parms_PCSetup (parms_PC self)Set up the preonditioner (reate the preonditioning matrix).Parameters:self A preonditioner objet.Returns:0 on suess.2.7.2.22 int parms_PCSolve (parms_PC self, parms_Ve y, parms_Ve z)Solve selfz = yParameters:self A preonditioner objet.y A right-hand-side vetor.z The solution vetor.Returns:0 on suess.2.7.2.23 void parms_PCView (parms_PC self, parms_Viewer v)Dump preonditioner objet self.Parameters:self A preonditioner objet.v A viewer objet.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



32 File Doumentation2.8 parms_solver.h File RefereneFuntions related to the Krylov subspae methods. Only FGMRES is supported.#inlude "parms_ve.h"#inlude "parms_mat.h"#inlude "parms_viewer.h"#inlude "parms_p.h"#inlude "parms_operator.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Solver_ ∗ parms_SolverFuntions� int parms_SolverSetup (parms_Solver self)� int parms_SolverGetMat (parms_Solver self, parms_Mat ∗A)� int parms_SolverGetPC (parms_Solver self, parms_PC ∗PC)� int parms_SolverApply (parms_Solver self, parms_Ve x, parms_Ve y)� int parms_SolverSetType (parms_Solver self, SOLVERTYPE stype)� int parms_SolverCreate (parms_Solver ∗self, parms_Mat A, parms_PC p)� int parms_SolverFree (parms_Solver ∗self)� void parms_SolverView (parms_Solver self, parms_Viewer v)� void parms_SolverSetParam (parms_Solver self, PARAMTYPE ptype, har
∗param)� int parms_SolverGetIts (parms_Solver self)2.8.1 Detailed DesriptionFuntions related to the Krylov subspae methods. Only FGMRES is supported.Author:Zhongze LiDate:Tue Ot 17 11:58:22 20062.8.2 Funtion Doumentation2.8.2.1 int parms_SolverApply (parms_Solver self, parms_Ve x, parms_Ve y)Solve the equation Ax = y.Parameters:self A parms_Solver objet. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.8 parms_solver.h File Referene 33x The solution vetor.y The right-hand-side vetor.Returns:0 on suess.2.8.2.2 int parms_SolverCreate (parms_Solver ∗ self, parms_Mat A, parms_PCp)Create a parms_Solver objet.Parameters:self A pointer to the parms_Solver objet reated.A The matrix of the linear system.p The preonditioner.Returns:0 on suess.2.8.2.3 int parms_SolverFree (parms_Solver ∗ self)Free the memory for the parms_Solver objet.Parameters:self A pointer to the parms_Solver objet to be freed.Returns:0 on suess.2.8.2.4 int parms_SolverGetIts (parms_Solver self)Get the iteration ounts.Parameters:self A parms_Solver objet.Returns:The iteration ounts.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



34 File Doumentation2.8.2.5 int parms_SolverGetMat (parms_Solver self, parms_Mat ∗ A)Get the matrix of the linear system.Parameters:self A parms_Solver objet.A A pointer to the matrix returned.Returns:0 on suess.2.8.2.6 int parms_SolverGetPC (parms_Solver self, parms_PC ∗ PC)Get the preonditioning matrix.Parameters:self A parms_Solver objet.PC A pointer to the preonditioning matrix.Returns:0 on suess.2.8.2.7 void parms_SolverSetParam (parms_Solver self, PARAMTYPE ptype,har ∗ param)Set parameter for the solver.Set the maximum iteration ounts, the restart size of GMRES, and the onvergene tolerane.Parameters:self A parms_Solver objet.ptype The type of parameter.� MAXITS maximum iteration ounts.� KSIZE restart size of GMRES.� DTOL onverene tolerane.� NEIG number of eigenvetors.param Parameters for the solver.2.8.2.8 int parms_SolverSetType (parms_Solver self, SOLVERTYPE stype)Set the type of the solver.Only FGMRES solver is available in the pakage.Parameters:self A parms_Solver objet. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.8 parms_solver.h File Referene 35stype The type of Krylov subspae.� SOLFGMRES� SOLDGMRESReturns:0 on suess.2.8.2.9 int parms_SolverSetup (parms_Solver self)Setup parms_Solver solver self.Parameters:self A parms_Solver objet.Returns:0 on suess.2.8.2.10 void parms_SolverView (parms_Solver self, parms_Viewer v)Dump te solver objet.Parameters:self A parms_Solver objet.v A parms_Viewer objet.

Generated on Thu Nov 30 22:56:56 2006 by Doxygen



36 File Doumentation2.9 parms_sys.h File RefereneMaros and typedef needed by all other header �les.#inlude <stdio.h>#inlude "mpi.h"Classes� strut parms_FatParamDe�nes� #de�ne PARMS_CXX_BEGIN� #de�ne PARMS_CXX_END� #de�ne true 1� #de�ne false 0� #de�ne PARMS_COUT "parms_out"� #de�ne PARMS_CERR "parms_err"� #de�ne FINDEX 1� #de�ne ZERO 0.0� #de�ne EPSILON 1.0e-20� #de�ne EPSMAC 1.0e-16Typedefs� typedef int BOOLEnumerations� enum VARSTYPE { INTERLACED, NONINTERLACED }� enum INSERTMODE { INSERT, ADD }� enum COMMTYPE { P2P, DERIVED }� enum SOLVERTYPE { SOLFGMRES, SOLDGMRES }� enum PARAMTYPE { MAXITS, KSIZE, DTOL, NEIG }� enum MATTYPE { MAT_NULL = -1, MAT_VCSR = 0, MAT_CSR = 1 }� enum PCTYPE { PCBJ, PCSCHUR, PCRAS }� enum PCILUTYPE { PCILU0, PCILUK, PCILUT, PCARMS }2.9.1 Detailed DesriptionMaros and typedef needed by all other header �les.Author:Zhongze LiDate:Tue Ot 17 11:59:09 2006 Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.10 parms_table.h File Referene 372.10 parms_table.h File RefereneThe hash table funtions.#inlude "parms_sys.h"Typedefs� typedef parms_Table_ ∗ parms_TableFuntions� int parms_TableCreate (parms_Table ∗newT, HashFn hf, int size)� int parms_TableFree (parms_Table ∗self)� void ∗ parms_TableGet (parms_Table self, int key)� int parms_TablePut (parms_Table self, int key, int val)� int parms_TableGetSize (parms_Table self)Variables� PARMS_CXX_BEGIN typedef unsigned int(∗) HashFn (int key)2.10.1 Detailed DesriptionThe hash table funtions.Author:Zhongze LiDate:Tue Ot 17 11:59:56 20062.10.2 Funtion Doumentation2.10.2.1 int parms_TableCreate (parms_Table ∗ newT, HashFn hf, int size)Create a hash table.Create a hash table with hf as the hash funtion.Parameters:newT A pointer to the hash table reated.hf The hash funtion. If hf is null, the default hash funtion is used.size The number of entries stored in the table.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



38 File Doumentation2.10.2.2 int parms_TableFree (parms_Table ∗ self)Free the memory for the table objet pointed by self.Parameters:self A pointer to the parms_Table objet.Returns:0 on suess.2.10.2.3 void∗ parms_TableGet (parms_Table self, int key)Get the orresponding value for a given key.If return NULL, then the entry with key is not in the table, otherwise return a pointer to thevalue.Parameters:self A parms_Table objet.key The key value.Returns:A pointer to the value.2.10.2.4 int parms_TableGetSize (parms_Table self)Get the number of entries stored in the table.Parameters:self A hash table objet.Returns:The number of entries stored in the table.2.10.2.5 int parms_TablePut (parms_Table self, int key, int val)Put the pair (key, value) into the table.Parameters:self A parms_Table objet.key The key of the pair.val The value of the pair.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.11 parms_timer.h File Referene 392.11 parms_timer.h File RefereneFuntions related to the parms_Timer objet.#inlude "parms_sys.h"#inlude "parms_viewer.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Timer_ ∗ parms_TimerFuntions� void parms_TimerCreate (parms_Timer ∗self)� int parms_TimerReset (parms_Timer self)� int parms_TimerResetDelay (parms_Timer self, double delay)� int parms_TimerPause (parms_Timer self)� int parms_TimerRestart (parms_Timer self)� double parms_TimerGet (parms_Timer self)� int parms_TimerFree (parms_Timer ∗self)� int parms_TimerView (parms_Timer self, parms_Viewer v)2.11.1 Detailed DesriptionFuntions related to the parms_Timer objet.Author:Zhongze LiDate:Tue Ot 17 12:00:25 20062.11.2 Funtion Doumentation2.11.2.1 void parms_TimerCreate (parms_Timer ∗ self)Create a parms_Timer objet.Parameters:self A pointer to the parms_Timer objet reated.2.11.2.2 int parms_TimerFree (parms_Timer ∗ self)Free the memory for the parms_Timer objetParameters:self A pointer to the parms_Timer objetGenerated on Thu Nov 30 22:56:56 2006 by Doxygen



40 File DoumentationReturns:0 on suess.2.11.2.3 double parms_TimerGet (parms_Timer self)Return The wall-lok time sine the last all to parms_TimerReset, parms_TimerResetDelay,parms_TimerRestart.Parameters:self A parms_Timer objet.Returns:The elapsed wall-lok time in seonds.2.11.2.4 int parms_TimerPause (parms_Timer self)Pause the parms_Timer objet self.Parameters:self A parms_Timer objet.Returns:0 on suess.2.11.2.5 int parms_TimerReset (parms_Timer self)Reset the parms_Timer objet self.Parameters:self A parms_Timer objet.Returns:0 on suess.2.11.2.6 int parms_TimerResetDelay (parms_Timer self, double delay)Reset the elapsed time of self to delay.Parameters:self A parms_Timer objet.delay Reset the elapsed time to delay seonds.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.11 parms_timer.h File Referene 412.11.2.7 int parms_TimerRestart (parms_Timer self)Restart the timer.Parameters:self A parms_Timer objet.Returns:0 on suess.2.11.2.8 int parms_TimerView (parms_Timer self, parms_Viewer v)Dump parms_Timer self via parms_Viewer objet v.Parameters:self A parms_Timer objet.v A parms_Viewer objet.Returns:0 on suess.

Generated on Thu Nov 30 22:56:56 2006 by Doxygen



42 File Doumentation2.12 parms_ve.h File RefereneFuntions related to the parms_Ve objet.#inlude "parms_sys.h"#inlude "parms_map.h"#inlude "parms_viewer.h"#inlude "parms_omm.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Ve_ ∗ parms_VeFuntions� int parms_VeCreate (parms_Ve ∗self, parms_Map map)� int parms_VeFree (parms_Ve ∗self)� int parms_VeView (parms_Ve self, parms_Viewer v)� int parms_VeGetArray (parms_Ve self, FLOAT ∗∗array)� int parms_VeRestoreArray (parms_Ve self, FLOAT ∗∗array)� int parms_VeGetNorm2 (parms_Ve self, REAL ∗value)� int parms_VeSale (parms_Ve self, FLOAT salar)� int parms_VeGetLoalSize (parms_Ve self)� int parms_VeGetGlobalSize (parms_Ve self)� int parms_VeSetup (parms_Ve self)� int parms_VePut (parms_Ve self, FLOAT value)� int parms_VeSetValues (parms_Ve self, int m, int ∗im, FLOAT ∗values, IN-SERTMODE mode)� int parms_VeAXPY (parms_Ve self, parms_Ve x, FLOAT salar)� int parms_VeAYPX (parms_Ve self, parms_Ve x, FLOAT salar)� int parms_VeDOT (parms_Ve self, parms_Ve x, REAL ∗value)� int parms_VeDotArray (parms_Ve self, int n, parms_Ve ∗vearray, FLOAT
∗aux, FLOAT ∗result)� int parms_VePerm (parms_Ve self)� int parms_VeAttahVe (parms_Ve self, int start, parms_Ve x)� int parms_VeAttahArray (parms_Ve self, FLOAT ∗array)� int parms_VeAllo (parms_Ve self)� int parms_VePermAux (parms_Ve self, FLOAT ∗aux)� int parms_VeInvPermAux (parms_Ve self, FLOAT ∗aux)2.12.1 Detailed DesriptionFuntions related to the parms_Ve objet.Author:Zhongze LiDate:Tue Ot 17 12:01:25 2006 Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.12 parms_ve.h File Referene 432.12.2 Funtion Doumentation2.12.2.1 int parms_VeAllo (parms_Ve self)Alloate the memory spae for the parms_Ve objet self.Parameters:self A vetor objet.Returns:0 on suess.2.12.2.2 int parms_VeAttahArray (parms_Ve self, FLOAT ∗ array)Attah vetor self to the memory pointed to by arrayParameters:self A vetorarray The memory to whih self is attahed.Returns:0 on suess.2.12.2.3 int parms_VeAttahVe (parms_Ve self, int start, parms_Ve x)Attah a vetor self to another vetor x.Attah vetor self to a hunk of vetor x with beginning index start.self[0℄ → x[start℄self[1℄ → x[start+1℄
· · ·self[lsize℄ → x[start+lsize-1℄Parameters:self A vetor objet.start The start index of x.x The attahed vetor objet.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



44 File Doumentation2.12.2.4 int parms_VeAXPY (parms_Ve self, parms_Ve x, FLOAT salar)Perform self := scalar × x + self .Parameters:self A vetor objet.x Another vetor objet.salar A salar.Returns:0 on suess.2.12.2.5 int parms_VeAYPX (parms_Ve self, parms_Ve x, FLOAT salar)Perform self = scalar × self + x.Parameters:self A vetor objet.x Another vetor objet.salar A salar.Returns:0 on suess.2.12.2.6 int parms_VeCreate (parms_Ve ∗ self, parms_Map map)Create a parms_Ve objet.Create a parms_Ve objet based on the data distribution indiated by map.Parameters:self A pointer to the vetor reated.map A map objet whih desribes how variables are distributed aross PEs.Returns:0 on suess.2.12.2.7 int parms_VeDOT (parms_Ve self, parms_Ve x, REAL ∗ value)Perform the inner produt of two vetors.If self and x are real vetors, value = self x∧{T}. If self and x are omplex vetors, value = self{x}∧{T}.Parameters:self A vetor objet. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.12 parms_ve.h File Referene 45x Another vetor objet.value The inner produt returned.Returns:0 on suess.2.12.2.8 int parms_VeDotArray (parms_Ve self, int n, parms_Ve ∗ vearray,FLOAT ∗ aux, FLOAT ∗ result)Perform the inner produt between self and an array of parms_Ve objets.The pseudo ode:for (i = 0; i < n; i++) { result[i℄ = self * vearray[i℄; }Parameters:self A vetor objet.n The size of vearray.vearray An array of vetor objets.aux An auxiliary array.result An array of size n to store inner produts.Returns:0 on suess.2.12.2.9 int parms_VeFree (parms_Ve ∗ self)Free the memory for the vetor objet.Parameters:self A pointer to the vetor objet.Returns:0 on suess.2.12.2.10 int parms_VeGetArray (parms_Ve self, FLOAT ∗∗ array)Get a pointer to a ontiguous region ontaining the loal part of the distributed vetor.Parameters:self A vetor objet.array A pointer to the loal array in vetor self.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



46 File Doumentation2.12.2.11 int parms_VeGetGlobalSize (parms_Ve self)Get the global size of parms_Ve objet self.Parameters:self A vetor objet.Returns:The global size of parms_Ve objet self.2.12.2.12 int parms_VeGetLoalSize (parms_Ve self)Get the loal size of parms_Ve objet self.Parameters:self A vetor objet.Returns:The loal size of parms_Ve objet self.2.12.2.13 int parms_VeGetNorm2 (parms_Ve self, REAL ∗ value)Return the 2-norm of the vetor.Parameters:self A vetor objet.value The 2-norm returned.Returns:0 on suess.2.12.2.14 int parms_VeInvPermAux (parms_Ve self, FLOAT ∗ aux)Perform inverse permutation.self[i℄ = aux[perm[i℄℄.Parameters:self A vetor objet.aux An working array whih stores permuted values.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.12 parms_ve.h File Referene 472.12.2.15 int parms_VePerm (parms_Ve self)Permute the vetor objet self.If the parms_Ve objet and the parms_Mat objet are reated based on the same parms_Mapobjet. One matrix objet is setup, variables on eah proessor are divided into two ateries:internal unknowns and interfae unknowns. The parms_Ve should be permuted aordingly.The user needn't all self funtion diretly.Parameters:self A vetor objet.Returns:0 on suess.2.12.2.16 int parms_VePermAux (parms_Ve self, FLOAT ∗ aux)Perform permutation.aux[perm[i℄℄ = self[i℄.Parameters:self A vetor objet.aux An array whih stores permuted values.Returns:0 on suess.2.12.2.17 int parms_VePut (parms_Ve self, FLOAT value)Assign value to eah omponent of the parms_Ve objet self.Parameters:self A vetor objet.value A salar value to be set.Returns:0 on suess.2.12.2.18 int parms_VeRestoreArray (parms_Ve self, FLOAT ∗∗ array)Restore values to the parms_Ve objet self.After alling this funtion, array annot be used.Parameters:self A vetor objet.Generated on Thu Nov 30 22:56:56 2006 by Doxygen



48 File Doumentationarray A pointer to the array of values to be restored in the parms_Ve objet self.Returns:0 on suess.2.12.2.19 int parms_VeSale (parms_Ve self, FLOAT salar)Sale a vetor.All omponents of vetor self on the loal proessor times salar. self = scalar × self .Parameters:self A vetor objet.salar A salar.Returns:0 on suess.2.12.2.20 int parms_VeSetup (parms_Ve self)Set up the vetor objet self.This funtion must be alled before the following parms_Ve omputation funtions: parms_Ve-GetNorm2, parms_VeGetArray, parms_VeRestoreArray, parms_VeSale, parms_VeAXPY,parms_VeAYPX, parms_VeDOT, parms_VeDotArray.Parameters:self A parms_Ve objet.Returns:0 on suess.2.12.2.21 int parms_VeSetValues (parms_Ve self, int m, int ∗ im, FLOAT ∗values, INSERTMODE mode)Insert values to parms_Ve objet self.A pseudo ode from the global point of view:for (i = 0; i < m; i++) { self[im[i℄℄ = values[i℄; }Parameters:self A vetor objet.m The number of variables to be inserted.im An array of global variable indies.value An array of values to be inserted to self.sGenerated on Thu Nov 30 22:56:56 2006 by Doxygen



2.12 parms_ve.h File Referene 49mode The style of set values:� ADD add values to parms_Ve objet self.� INSERT assign values to parms_Ve objet self.Returns:0 on suess.2.12.2.22 int parms_VeView (parms_Ve self, parms_Viewer v)Dump the vetor objet.Output the vetor to the viewer v.Parameters:self A vetor objet.v A viewer objet.Returns:0 on suess.
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50 File Doumentation2.13 parms_viewer.h File RefereneFuntions related to parms_Viewer objets.#inlude <stdio.h>#inlude <string.h>#inlude "parms_sys.h"Typedefs� typedef typedefPARMS_CXX_BEGIN strut parms_Viewer_ ∗ parms_ViewerFuntions� int parms_ViewerCreate (parms_Viewer ∗self, har ∗fname)� int parms_ViewerFree (parms_Viewer ∗self)� int parms_ViewerGetFP (parms_Viewer self, FILE ∗∗fp)� int parms_ViewerStoreFP (parms_Viewer self, FILE ∗fp)� int parms_ViewerGetFname (parms_Viewer self, har ∗∗fname)2.13.1 Detailed DesriptionFuntions related to parms_Viewer objets.Author:Zhongze LiDate:Tue Ot 17 12:01:47 20062.13.2 Funtion Doumentation2.13.2.1 int parms_ViewerCreate (parms_Viewer ∗ self, har ∗ fname)Create a parms_Viewer objet.If PARMS_COUT and PARMS_CERR are input as fname, they stand for standard output andstandard error, respetively. Otherwise, eah PE reate a �le "fnameID.dat". ID stands for ID ofPE.Parameters:self A pointer to the parms_Viewer objet.fname A �le name to store data.Returns:0 on suess. Generated on Thu Nov 30 22:56:56 2006 by Doxygen



2.13 parms_viewer.h File Referene 512.13.2.2 int parms_ViewerFree (parms_Viewer ∗ self)Free the memory of the parms_Viewer objet.Parameters:self A pointer to the parms_Viewer objet.Returns:0 on suess.2.13.2.3 int parms_ViewerGetFname (parms_Viewer self, har ∗∗ fname)Retrieve the �le name.Parameters:self A parms_Viewer objet.fname The �le name retrieved.Returns:0 on suess.2.13.2.4 int parms_ViewerGetFP (parms_Viewer self, FILE ∗∗ fp)Get a pointer to �le pointer.Parameters:self A parms_Viewer objet.fp A pointer to the �le pointer.Returns:0 on suess.2.13.2.5 int parms_ViewerStoreFP (parms_Viewer self, FILE ∗ fp)Store fp to the parms_Viewer objet.Parameters:self A parms_Viewer objet.fp A �le pointer.Returns:0 on suess.Generated on Thu Nov 30 22:56:56 2006 by Doxygen
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