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Abstract

Inexpensive high performance computer systems combined with high speed networks and machine independent
communication libraries have made cluster computing a viable option for parallel applications. In a heterogeneous cluster
environment, efficient resource management is critically important since the computing power of the individual computer system
is a significant performance factor when executing applications in parallel. This paper presents a dynamic task manager, called
DWM (dynamic work manager). It makes a heterogeneous cluster system fully utilize the different computing power of its
individual computer system. We measure the performance of DWM in a heterogeneous cluster environment with several
kernel-level benchmark programs and their programming complexity quantitatively. From the experiments, we found that DWM
provides competitive performance with a notable reduction in programming effort.
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2. DWM: Dynamic Work Manager
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Fig. 1. Program flow for parallel processing with DWM.
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Work Packet

Work Packet

ffo

_Z i work packet definition
stract workpacket_t{
unsigned int datasize;
woid *data;
strinct workpacket_t *next:
N
typedef struct workpacket_t *Work Packes:

A work queye definition
struct workqueue_t{
unsigned int gsize, bsize;
unsigned int counter, datasize;
unsigned int ibuffers[ BUFFERSIZE);
WorkPacket buffers{BUFFERSIZE);
WorkPacket head.tail;

typedef struct workqueue_t *WorkQueue;

4 work manager definition
struct workmanager t {
WeorkQueue source, result, sfree, rfree;
int running, makeworking, request, numprocess, myid;
hread t k_thread, schedul

I
typedet struct workmanager_t * WorkManager;

I3 2. DwMel uige=x
Fig. 2. The structure of DWM.
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Table 1. DWM function prototype.

// WorkManager descriptor A4 2 A
WorkManager consWorkManager

(unsigned int srcdatasize, unsigned int rstdatasize);
void destroyWorkManager (WorkManager wm);
// WorkManager A4 2 £8
void runWorkManager (WorkManager wm);
void stopWorkManager (WorkManager wm);
// H22E $Ho2 #Aese A A
void *master_scheduler (void *arg);
// Source ¥ 2 Result 7l ez A%
void addWorkSource (WorkManager wm, void *data);
void addWorkResult (WorkManager wm, void *data);
// Source 7 2 Result #2%H Hx3E I5
WorkPacket getWorkSource (WorkManager wm);
WorkPacket getWorkResult (WorkManager wm);

// WorkQueue descriptor A4 = 3]

WorkQueue consWorkQueue (unsigned int datasize, int type);
void destroyWorkQueue (WorkQueue wq, int type);
// WorkQueue W3 buffer A4 2 3|

void consBuffers (WorkQueue waq);

void destroyBuffers (WorkQueue waq);

// WorkQueued %38 WorkPacket®] 45 uhgh
unsigned int getWorkQueueLength (WorkQueue wq);
// WorkQueue®l data A3

void addWorkPacket (WorkQueue wq, void *data);
// WorkQueueol Al Bj235 3%

WorkPacket getWorkPacket (WorkQueue wq);

// WorkQueue®] W#H A WorkPacket& ©]%

void moveWorkPacketFromBuffers (WorkQueue waq);

// WorkPacket descriptor 44 2 34

WorkPacket consWorkPacket (unsigned int datasize);
void destroyWorkPacket (WorkPacket wp);

// WorkPacket®] Z7] ¥t$ (data 37] 23

unsigned int getWorkPacketSize (unsigned int datasize);
// WorkPacket®] Z7] ¥t& (data 37] ®jAl)

unsigned int getWorkPacketHeaderSize (void);
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Test benchmark program.
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Table 3. Heterogeneous cluster system.

antl 400(P-11) 128 10 RedHat v7.3
ant2 400(P-11) 128 1.0 RedHat v7.3
ant3 450(P-1I0) 128 1.08 | RedHat v7.3
ant4 | 800(P-1I) 128 2.07 | RedHat v9.0
ant | 800(P-TID) 128 197 | RedHat v7.3
ant6 | 2400(P-1V) 512 6.42 RedHat v9.0
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