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Abstract

In the HPC system, which consists of a cluster by connecting multiple computing nodes, the performance of the
interconnection network greatly affects the performance of the entire system, and for high performance, RDMA
(Remote Network) in the interconnection network with PCle interfaces such as Infiniband and PCle NTB. DMA) data
transmission is widely used. Meanwhile, recently, as the performance gap between the VM-based language Java and
the compilation-based language that was mainly used in HPC has been gradually resolved, HPC systems implemented
with Java such as HDFS (Hadoop Distributed File System) are increasing. The PCle NTB interconnect device, which
is an interconnect network interface based on the PCle standard, was developed, but Java does not provide an
interface to directly use RDMA. In this paper, the RDMA communication provided as Native C API in the PCle
NTB-based interconnect network of Dolphin is implemented in Java through JNI and compared with Ethernet
Interface to consider the performance in practical use.
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+ receiveSegmentiD: int
+ sendSegmetniD: int

+ lock: Object

- cInfo: ByteBuffer
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long segmentSize,
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long localAdzpterNo,
long offset
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long localOffset, int type)

jint initialize(JNIEnv *env, jobject cls,

void sendData(JNIEnv *env, jobject cls)
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void connectSegment(JNIEnv *env, jobject cls,
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void disconnectSegment{JNIEnv "env, jobject cls)

+ send(): native void
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+ waitClient{int target): native int
+ connect(int remoteNodelD, int segmentlD):native void
+ disconnect(j:native void

+ close() native void

+ cachingBuf(ByteBuffer buf): native void
+ sendDone:native void

void closeSegment(JNIEnv *env, jobect cls)
void cachingBuffer(JNIEnv *env, jobject cls, jobject buf)
void sendFinish(JNIEnv “env, jobject cls)

void getCInfoSize(JNIEnv “env, jobject cls)

- getinfoSize(ynative int

+ terminate(): native void

void terminate(JNIEnv *env, jclass cls)
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{Minit","(JJJJJJJIDI", (void®) initialize},
{"send"."()V",(void*) sendData},

{"receive","(}J" (jlong*) receiveData},
{MwaitClient”,"()I", (jint*) waitClientConnect},
{"connect”,"{INV",(jint*) connectSegment},
{"disconnect","()%".(void*) disconnectSegment}.
{"close","()V".(void*) closeSegment},
{"cachingBuf,"(Ljava/nio/ByteBuffer;)v".(void*) cachingBuffer},
{"getinfoSize","()I".(int*) getinfoSizee].
{"sendDone", "()V". (void™) sendFinish},
{"terminate”, "()Vv", (void*) terminatee}

12l 7. Native Method2t C Function 2 oiZ E|0|=
Fig. 7. JNI Mapping table between native method and C
function
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