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Fig. 1 A widening gap between short supply and huge demand

in current-generation HPC systems.
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Fig. 2 System overview of the mdx computing platform.
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Fig. 3 Composition of virtual machines for k8s-configs.
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Table 1 List of software components used in k8s-configs.

MERREE R AYR=F T
Kubernetes kOs
CRI containerd (CPU / — F)
NVIDIA GPU Operator (GPU / —F)
CSI Exascaler File CSI Driver
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BT Metal LB (L2 €— F)
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#EH LENS

HPC #—¥t' X MPI Operator (Kubeflow)
AFVY—=3¥72  Spark on k8s Operator

(Spark RAPIDS/UCX Shuffle Manager)
Strimzi Kafka Operator

DB #—t & MySQL Operator
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Table 2 Instance configurations on experimental setup.

J—F Ry 78 T4 R Pt
bastion 4 CPU Ry 7 100GB Port Group
harbor 4 CPU Xy 7 160GB Port Group
kube-master 8 CPU »8vy 7 100GB Port Group
kube-node 18 CPU »fv 2  150GB SR-IOV
kube-gpu 1 GPU Ry 7 150GB SR-IOV

EHEFELEBEE LTV 2, 7—XOIUE
RN T 2 BB BETH 5. KR TE, 7—
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Kafka 2 %03 2.

T D Apache Spark 1% Kubernetes 4 7 4 7 54T
AEX 2o TED, KX 227 P Kubernetes £® Pod
L LTHITENS. ARIFFETIE, Google fEAHLLE 72
h BA%E L 7= Spark on k8s Operator #E AT 5. X5
12, mdx Tl GPU R UCX 23FHR[HEL 72 o T W
5Zh5, GPU _LTF— XFENLE 41T 5 Spark
RAPIDS, UCX 77 7V w72 FHLTTF =& v v
7V%17 5 RAPIDS UCX Shufle Manager #3EA L,
mdx DMWREZ BRAKRTEH T 5.

Apache Kafka IZB L Tid, BAD L3 X225 Strimzi
fR®D Apache Kafka 2 L, BHZEIELTW3.

e JOYIIVRY—ER: F—Xf@fiovmy bz
F ¥ LT, JuypterHub % BinderHub % S %%(H 3 %
TETH5.

o T—ANR—IHP—E X MySQL Operator ZfFH L,
MySQL 7 — X R — Z BB B LT 3. MySQL
Operator [ZHR FICBWT E-BERHEMETH D,
AFHEATHER IRV, FIHAGETH 5.

5. 2Bk

5.1 RERIRIE
EEETIX, KI3DOYATLHERTR 204 VARV R %
fHFEL 7.

5.2 RRER: B > XX EEERM
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% 3 TensorFlow Benchmarks D5
Table 3 Results of TensorFlow Benchmarks.
EE3 T A=y b
Ethernet (frontend) 1933.02 images/sec
ROCEv2 (Socket) 2232.02 images/sec
ROCEv2 (IB) 3346.78 images/sec

Benchmarks (tf_cnn_benchmarks) 2T, GPU /—F%
2EMAL, EBREITR o7, %5 X — XX, ResNet50
ETI, Ny FH A4 X 64, fp16 fiiH, Horovod 12 & 2 1H
DOEFEER L. sToitidhTid, CUDA 10 ZfEH3 2%
225, mdx TEAXINTWS CUDA 11 2HHT % &
IBETEBERITRo TS, £z, V—h &I RAXDILH
EFFDRIETY a 723K L, SEATRMEDEM ST % Z &2
5, YAXEBRIOGBELZHEALTWS.

RKEBROEREZFR 3 1R”F. Ethernet DAEER (7
nyhLYR) Ry VY= TEERTR-GEIE,
1933.02 Hi{% /FOD AN —TF v b AR HNTz. NEREE O3y
7TV FR) 2y bU—2%HL, ROCEv2 T Socket i
BEATR-7HE X, 2232.02 HE/Hr, LLEWR
N—"Tv v LR TWS. IB#ffHL, RDMA &@E%
1772 o 72582, 3346.78 G /F) & RIE I EBEA A |
L7.

ROCEvV2 * v b7 — 7R OIEEMR L LT, Network
Operator Z R L T\ % K8 RDMA Shared Device Plu-
gin 2%, fERID Pod 1287225 GID 4 T v 7 AZFHITL
THD, Pod MITHEEZITS 2012, EHFIC GID 4
VT I RARRET AMEEPMBETD .
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ARIFFE T, 7 — X FERICHENT T mdx _EiZEHRE Ku-
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MAGDE, EHLTWS. 5%, BEFE, Al %
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SA[EEED D D, Mz ED 5.
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