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. Deneb RO Albireo @tk
CPU: Intel Xeon Gold 6126 2.6GHz (12 core) x 2 socket
« GPU: NVIDIA Tesla V100 PCle x 4&
« Memory (CPU): 192 GiB, 255.9 GB/s
« Memory (GPU): 32 GiB x 4 = 128 GiB, 900 GB/s x 4 = 3600 GB/s
« Network: InfiniBand HDR100 x 4 channel (400Gbps x 4)
Node Storage: NVMe 3.2TB
. AIb|reo J — F{E#R
« FPGA: Nallatech 520N (Intel Stratix10 with 100GBps x 4 channel ext. port)
« Inter-FPGA Network: 100Gbps 2D Torus (8x8)
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e Albireo node®FPGA
e Intel Stratix10 GX2800 H-Tile

« LE: 2753 Kgates (8-in 4-out Lookup Table + 1bit register)

« Memory
« BRAM: M20K 229Mbit
« MLAB: 15Mbit
« External memory: 32 GiB, 76.8 GB/s

e External network: 100Gbps x 4 channel
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« /— FE# : Deneb x 48 nodes, Albireo x 32 nodes = 80 nodes
CPUMBE (double precision) : 2 TFLOPS x 80 = 160 TFLOPS
GPU48E (double precision) : 28 TFLOPS x 80 = 2240 TFLOPS
FPGA4£8E (single precision): 10 TFLOPS x 32 = 320 TFLOPS
> 2T LEEHERE (double precision): 2.4 PFLOPS
> AT LEEHEBE (single precision): 5.12 PFLOPS
« Y X7 LNetworkiEzsmE— 7 £ 8E

« 100Gbps x 4 x 80 = 4GB/s (full bisection bandwidth)
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SINGLE Network switch Network switch
NODE (100Gbps x2) (100Gbps x2)
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PCle network (switch) PCle network (switch)
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direct network direct network
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SINGLE Network switch Network switch
NODE (100Gbps x2) (100Gbps x2)
(with FPGA)

PCle network (switch) PCle network (switch)
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Peak performance

# of nodes

Memory
CPU / node

GPU / node
FPGA / node
Global File System

Interconnection Network
Programming Language

System Vendor

2.4 PFLOPS DP
(GPU: 2.2 PFLOPS, CPU: 0.2 PFLOPS, FPGA: 0.6 PFLOPS SP)
= enhanced by mixed precision and variable precision on FPGA

78 (32 Albireo (GPU+FPGA) nodes, 46 Deneb (GPU-only) nodes)
= 2 additional nodes will come, in total 80

192 GiB DDR4-2666/node = 256GB/s, 32GiB x 4 for GPU/node = 3.6TB/s
Intel Xeon Gold (SKL) x2 sockets

NVIDIA V100 x4 (PCle)
Intel Stratix10 x2 (each with 100Gbps x4 links/FPGA and x8 links/node)
Lustre, RAIDG6, 2.5 PB

Mellanox InfiniBand HDR100 x4 (two cables of HDR200 / node)
4 TB/s aggregated bandwidthj

CPU: C, C++, Fortran, OpenMP, GPU: OpenACC, CUDA
FPGA: OpenCL, Verilog HDL

NEC



