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Fig.1 Flow chart of river network flow
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2.1 Windows
Windows 2
CreateThread
MFC  CEvent .Windows API CreateThread CEvent 4 a CreateThread
Windows b CEvent MFC
2.2 C ++

enum enumParellelType ePreRiver eRunRiver eBackRiver //

struct SThreadInfo//

CRiverNetModel * m_RiverNetModel //
CEvent m_StartEvent m_StepFinishEvent m_EndEvent //

enumParellel Type m_ParellelType //

int LRiverBond URiverBond LNodeBond UNodeBond //
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HANDLE m_thread //

class CThreadManage//

public
CThreadManage int numThread CRiverNetModel * RiverNetModel
virtual ~ CThreadManage
void RunModel enumParellelType ParellelType //
BOOL StopRun  //
DWORD static WINAPI RunThreadProc LPVOID pParam //
void InitializePreRiver — //
void ReductionPreRiver ~ /
public
int m_NumThread //
SThreadInfo * m_ThreadInfo //
CRiverNetModel * m_RiverNetModel //

Class CRiverNetModel//

//

void PreRiver double * RA double * RH double * AA long LBond long UBond
BOOL SolveZ CThreadManage &m_ThreadManage //

void BackRiver long LBond long UBond //

void Run  //

CThreadManage * m_ThreadManage

2.3
//
CThreadManage ~CThreadManage int numThread CRiverNetModel * RiverNetModel

for 11=0 ii < numThread i+ +

//

m_ThreadInfo ii .m_StartEvent. ResetEvent

m_ThreadInfo ii .m_EndEvent. ResetEvent

m_ThreadInfo ii .m_StepFinishEvent. SetEvent

m_ThreadInfo ii .m_RiverNetModel = RiverNetModel

//

m_ThreadInfo ii .LRiverBond = ii * RiverNetModel —> m_Number/numThread
m_ThreadInfo ii .URiverBond = ii+1 * RiverNetModel —> m_Number/numThread

//
m_ThreadInfo ii .m_thread = CreateThread NULL O RunThreadProc
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&m_ThreadInfo ii 0 NULL

DWORD CThreadManage RunThreadProc LPVOID pParam

//

SThreadInfo * pThreadInfo= SThreadlnfo * pParam

CRiverNetModel * pTaiHuRiverNetModel = pThreadInfo —> m_TaiHuRiverNetModel
CEvent * StartEvent * StepFinishEvent * EndEvent

enumParellelType * pParellelType = &pThreadInfo —> m_ParellelType

StartEvent = &pThreadlnfo —> m_StartEvent

StepFinishEvent = &pThreadlnfo —> m_StepFinishEvent

EndEvent = &pThreadInfo —> m_EndEvent

TRUE
//
. - WaitForSingleObject StartEvent —> m_hObject INFINITE
//
if WAIT_OBJECT_0 ==  WaitForSingleObject EndEvent —> m_hObject 0  break
// pParellel Type pThreadInfo

m_RiverNetModel —> RunModel * pParellelType pThreadInfo
StepFinishEvent —> SetEvent

return 0
2.4
CPU
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Fig.2 Related class graphs
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MicroSoft 1
VC6 Table 1 Comparison of solving
Windows Server 2003 2 Intel Xeon 3.0G efficiency of model
CPU 8G 1482
/s /s
1 1 1122 982
4 50% 2 856 738 1.33
4 2 CPU 3 726 624 1.57
4 653 499 1.97
CPU 5 779 643 1.53
4
3
a Windows b
CPU c
d
1 QUINN M J.MPI  OpenMP C M . . 2004 8-9.
2 J . 2002 1 118-123.
3 J . 1999 8 421-426.
4 . J . 2005 33 1 14-17.
5 . J . 2005 33 6 624-628.
6 J. 1995 1 87-96.
7 . J . 1995 23 1 3643.
8 KRUGLINSKI D J WINGO S SHEPHERD G. Programming Visual C ++ 6.0 M .5
2001.

Multithreading parallel computation of river network flow
in Windows environment

WANG Chuan-hai ZENG Xian-min
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering  Hohai University
Nanjing 210098  China

Abstract Based on the mechanism of thread and events of multi-task Windows operation system multi-threads were
constructed by use of API function of Windows system and the unified management of mutually exclusive and
synchronous memory-shared multithreading operation was implemented. In this way the multithreading parallel
computation of river network flow was realized. Test result shows that the optimum effect of parallel computation could be

obtained by adoption of the number of threads equal to that of kernels of CPU.

Key words river network flow Windows environment parallel computation





