Taking Advantage of Technology
Innovations in the Next Generation
of NeSI HPC Infrastructure
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Today's exercise
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Benefits of Natural Advantages
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The history of HPC in a single chart
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Capacity & Capability vision becomes reality with Mahuika & Maui
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Figure 5 — Profiles of HPC Use, 2012 - Q1 2014
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NeSI HPC equipment in a single photo
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HPC Innovations 2017-2021




Technology Innovations

item 2017 2021

processors Intel "Broadwell" (18-core) Intel "lce Lake" (32-core ++)
Intel "Skylake" (20-core) AMD "Milan" (64-core)

memory 4 channels @2400 MHz 8 channels @3200 MHz
4 channels @2667 MHz

InfiniBand  36-port EDR (100 Gb/s)  40-port QDR (200 Gb/s)

GPU NVIDIA P100 NVIDIA A100
AMD MI100
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Processor Innovations - Detail

item

2017

2021

processors Intel "Broadwell" (18-core) AMD "Milan" (64-core)

memory 4 channels @2400 MHz 8 channels @3200 MHz
16GB each = 64GB 32GB each = 256GB
3.6GB per core 4.0GB per core

clock speed 2.1 GHz 2.0 GHz ?

TDP (watts) 120 200 7

SPECfp rate 3.7 4.57?

per core
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Interconnect Innovations - Detail

item 2017 2021

connection speed FDR 56Gb/s HDR 200 Gb/s
EDR 100 Gb/s HDR100 100 Gb/s

ports per switch 36 40 — at 200 Gb/s

80 - at 100 Gb/s

latency (microsec) 1.10 ? 1.05?
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GPU Innovations - Detail
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FP32 CUDA Cores

Boost Clock
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Performance (SXM

Version)

Interconnect

GPU

Transistor Count
TDP

Manufacturing
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Interface

Architecture

6912

1.41GHz

2.43Gbps HBMZ2

5120-bit
1.6TB/sec
(1555GB/sec)
A0GE
195 TFLOPs

9.7 TFLOPs
(1/2 FP32 rate)

624 TOPs
312 TFLOPs
156 TFLOPs

80%

NVLink 3
12 Links
(500GB/sec)

GA100
(826mm2)

54.28
250w
TSMC 7N

PCle 4.0

Ampere

6912

1.41GHz
2.43Gbps HBM2
5120-bit
1.6TB/sec
(1555GB/sec)
40GB
19.5 TFLOPs

9.7 TFLOPs
(1/2 FP32 rate)

624 TOPs
312 TFLOPs
156 TFLOPs

100%

NVLink 3
12 Links
(500GB/sec)

GA100
(826mm2)

54.2B
400w

TSMC 7N

SXM4

Ampere

5120
1.38GHz
1.75Gbps HBMZ2

4096-bit
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16GB/32GE
141 TFLOPs

7 TFLOPs
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N/A

112 TFLOPs
MIA
N/A
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2118
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TSMC 12nm FFN

PCle 3.0

Volta

3584
1.3GHz
1.4Gbps HBM2

4096-bit

T20GB/sec

16GB
9.3 TFLOPs

4.7 TFLOPs
(1/2 FP32 rate)

NIA
NIA
MIA
NIA

NVLink 1
4 Links
(160GB/sec)

GP100
(610mm2)

15.3B
300W

TSMC 16nm
FinFET

SXM
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Mahuika with the Extended Compute — and Future Disk
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Pitfalls
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Pitfall? Migration from Intel to AMD?

how much work to recompile and run applications?
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Pitfall? Storage Bandwidth

4 connections to storage, each 100 Gb/s, 400 Gb/s = 50 GB/s
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Bonus - the extension is a capability machine

8424 cores loosely coupled 8:1

9216 cores tightly coupled 1:1
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Return to today's equation
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64 (5.83) ~3200(8) 64  40(200) 200 _ 4 Hq
18 (3.86) ~ 2400 (4) "~ 234" 36 (100) ~ 120 ~ -

3 Mahuika 4 Mahuika 5 Mahuika 6 Mahuika 7 Mahuika
1 59 59 59 59

28 port GBE switch

48 port GBE switch

EDR 1Bsw15
EDR IBsw16

Login Node 01
'wbs005"

Build Node 02
"mahuika02"
Build Node 01
"mahuika01"

Bright Clutster
Manager 02

Bright Clutster

Manager disk

Bright Clutster
Manager 01

12 - now wbg005 -
6 9 with 1x P100

5 8 11 - whlo11
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