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Prediction method of port blocking failure in high
performance interconnection networks

XU Jiaging, HU Xiaotao, YANG Hanzhi, WANG Qiang, ZHANG Lei, TANG Fuqiao
(College of Computer Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract; With the increase of system scale, chip power consumption and link rate, the overall failure rate of high-performance
interconnection networks will continue rising, and the traditional operation and maintenance methods will be difficult to sustain, which brings great
challenges to the overall reliability and availability of HPC (high performance computing). An unsupervised algorithm prediction model for serious
network failures such as network port blocking was proposed. In this model, the symptomatic rules were extracted from the history information of the
switch port status register and a new feature vector was formed. The K-means clustering algorithm was used to learn and classify the feature vectors.
In the prediction, the DES( double exponential smoothing) algorithm was used to predict the port state in the future through a combination of the
current state of the port, and a new feature vector was obtained and K-means algorithm was used to predict whether the port blocking failure would
occur. The topology information was used to build independent sub prediction models with ToR switch ports and Spine switch ports respectively, so
as to further improve the accuracy of prediction. The experimental results show that the prediction model can maintain the recall rate of 88.2% ,
and reach the accuracy rate of 65.2% . It can provide effective early warning and guidance for the operation and maintenance personnel in the
actual system.
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Tab.1 Comparison of three supercomputers
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Tab.2 Failure ratio of different interconnection networks
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Fig.1 Model of failure prediction
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Tab.3 Example of network blocking failures

3L ] Uit 15 X i FER(E B
2019 -03 -13T12:44 .00 280.26 389.01 sub_value:532 , credit_used_vc0 ;532
2019 -03 -13T23:43.00 241.24 415.19 sub_value ;532 , credit_used_vc0 ;533
2019 -03 -14T09:10:00 270.27 403.00 sub_value:532, credit_used_vc0 ;534
2019 -03 -15T08:56:00 032.20 441.07 sub_value:541 , credit_used_vc0 ;541
2019 -03 -15T10:19:00 279.27 404.04 sub_value:535 , credit_used_vc0:535
2019 -03 -16T10:19:00 388.01 280.29 sub_value ;533 , credit_used_vc0:533
2019 -03 -16T13:53:00 449.11 042.19 sub_value ;552 , credit_used_vc0 ;552
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Fig.2  Overall model framework
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Tab.4 Example of original data

i i PORT ~ CREDIT_R CREDIT_T  VCO_R VCO_T VCI_R VCI_T VC2_R VC2_T FLIT_R  FLIT_T HANDUP RETRY
09:06:43  HI00_P24 3.76x10° 1.21 x10° 3.54 x10° 2.58 x10° 1.46 x10° 3.52x10° 1.09 x10° 4.19x10° 2.26 x10° 1.67 x 10’ 5 f
09:16:45  HIO0_P24  0.97 x10° 0.22x10° 1.11x10° 3.58 x10° 3.25x10° 0.41 x10° 1.76 x 10’ 0.78 x10° 2.50 x 10’ 2.58 x 10’ 5 f
09:26:48  HIOO_P24 2.50x10° 0.32x10° 3.28 x10° 0.28 x10° 0.36 x10° 4.79 x10° 2.42x10° 1.66 x10° 2.85x10° 3.45 x 10’ 5 f
09:36:50  HI100_P24 4.03x10° 4.20 x10° 8.39 x10° 1.25x10° 1.44x10° 1.10x10° 3.09 x10° 2.54 x10° 3.17 x10° 4.26 x 10’ 5 f
09:46:53  HI00_P24 1.29 x10° 8.99 x10° 2.69 x10° 2.16 x10° 2.54x10° 1.72x10° 3.76 x10° 3.42x10° 3.48 x10° 0.78 x10° 5 f
09:56:55  HIOO_P24 3.34x10° 1.90 x10° 2.40 x10° 3.08 x10° 3.67 x10° 2.43 x10° 0.13x10° 0.04 x10° 3.87 x10° 1.59 x 10’ 5 f
10:06:57  HI00_P24 0.79 x10° 2.89 x10° 2.42x10° 3.99 x10° 0.52x10° 2.97 x10° 0.86 x10° 0.91 x10° 4.17 x10° 2.25 x 10’ 5 f
10:17:00  HI100_P24 2.84 x10° 3.89 x10° 4.16 x10° 0.61 x10° 1.66 x10° 3.59 x10° 1.56 x10° 1.71 x10° 0.18 x10° 2.92 x 10’ 5 f
10:27:03  HI00_P24 0.63 x10° 0.59 x10° 1.71 x10° 1.52x10° 2.39 x10° 4.27 x10° 2.39 x10° 2.53 x10° 0.40 x10° 3.69 x 10’ 5 f
10:37:05  HI00_P24 2.72x10° 1.59 x10° 3.57 x10° 2.45x10° 2.98 x10° 6.81 x10° 3.31x10° 3.34x10° 0.70 x10° 0.15 x 10’ 5 f
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