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ᾋ◌ ᵏ̐ IBM╢ HPC Ḑ HPA ᾋᾂ  ᾍ ♆ץ 

Åּתἶ♠╬ ʺ˶/Ἓѫẋ Ữ ⅝ 

Åҥ╪ ἡ  ═ ᵑ ─  ᾎᾅ Ṩ  

ἵ ♣ תּͥ‡≢  ᾅ ╥ ᾐ ┬ҵ 

ÅˌḢ  ‰ 

ÅLittle-endian ּת∟╖ᴛ ‡ ᵙ ╪Ἢ   

Ỹ ́ ⱳἛ 

ÅPOWER + ʺἶ͙ ⱳ ╖ᴛ ‡ ᵙ

╪Ἢ Ἓѫ Ữ 
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ἚҊ  ἶᴱἧ╖ ⌐  IBM╢ ♆ץ♅ ḟ  

Åҍ͋ᶛ ⁷ụ ᵙ Ữ 

V ʺἶ͙ ↔: GPU, FPGA 

V CPU₮ ʺἶ͙ : Shared coherent memory 

Åʺἶ͙ ↔ ╪Ἓ ּשҍ 

V CPU-GPU ᴛ͎מḒ ᶛҨ: UVM, OpenMP 4.0/OpenACC 

V CAPI-FPGA 

Åҍ͋ᶛ ҥ╪  ᵙ Ἓѫ Ữ 

V Move Computation to Data 

V Burst Buffer, NVRAM 

V Spectrum Scale 

OpenPOWER  

↔Ң╧ἧ╖  

ˉḟ  ‭ Ḑ  

ᾍ ̬ 
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ἚҊ  ἶᴱἧ╖ ⌐  IBM╢ ͖ὢ ᾂ    

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

ÅMemory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

Å− ᴘӢ Ḑ − ᴘ→ ׂשᾑ Ἇ˾ 

Å ̃ ἘѨ╖ ѽἘ ͖ ⌐  ♅  

Åḉ♥ ˪ Ӆ ἲ ≈„ ᾂ  

Åᶘӟש ẋӶ Ẅᴙ ͖Ḗ ἶᴱἧ 

ÅOpenPOWER ͖Ḗ╢ ᾍ 
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  ˾POWER8 ᴘἚἉ 

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

̃ἘѨ  
ᾋᾂ  Ҋ⁮  

230GB/s ᶉᶛᵙ ҍ⁵  / ἵ  
96GB/s I/O ҍ⁵  / ἵ  

Wide SMP bus 
CAPI  

˃ᴌ  ⁴Ợ Ѩᴌ 

12 ‡ / ἵ  
8 ῠᴆӥ / ‡ 

96MB ₣-  L3 ᾎ / ἵ  

Ҋ↑ר ᶆᶘᵖ 

8ˌ╥ ᶉᶛᵙ В / ἵ  
1TB(2TB) ᶉᶛᵙ / ἵ  

128MB╥ Ḳ  ᾎ / ἵ  

x86 ҍẋ 2Ḥ ╪Ữ╥ ‡ ҉ Ἓѫ 
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POWER8/8+  
Processors 

IBM & Partner 
Devices 

  ˾POWER8 ᴘἚἉ & ˉḟ  ‭ 

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

OpenPOWERᵑ  ˌḢ  ᾐ 

Server Class 
Memory  GPU 

POWER8/8+  
Processors 

Memory 
Interface 
Control  

Server Class 
Memory  

IBM & Partner 
Devices 

NVLink  DMI  

C
A

P
I 
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  ˾POWER ᴘἚἉ ᴘӢᵲ 

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

 ἶ♠╬ ᴛἝἌ ͙ὥ ᾐ ἐҵתּ

2014 

Á12  

ÁSMT8 

Á2X DPFP 

ÁPCIE Gen 3 

Á  (CAPI) 

ÁNVLINK1.0 

 

Future  

Á   

 

ÁCAPI  NVLink  

 ï    

 

2012 

Á8  

Á -   

Á2x SPFP 

ÁPower Gating 

Á  L3  

POWER7+ 
32 nm 

567mm2 

650mm2 

POWER8 
22 nm 

POWER8+ 
22 nm 

POWER9 
xx nm 

659mm2 

2016 2017 

POWER10 
xx nm 

Á    

  

Á   
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  ˾ʷἳ͖ ͖ὢ  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

ʺἶ͙ ͙ὥ╙   ═ ͏ҍ  

Å GPU 

V ⁷ụ ʺἶ 

 

Å FPGA 

V ⁷ụ ʺἶ: Compression, Encryption, Monte Carlo, é 

V ᾅ ᵙּת I/O ʺἶ: CAPI attached Flash 

V Л √  I/O ʺἶ 
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  ˾NVIDIA GPU   

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

IBM̓ NVIDIA ʼ╥ ͙ὥ ‰ 

NVLink 
GPU high speed interconnect 

80-200 GB/s; 5-12X PCI-E Gen3 

POWER CPU support 

Stacked Memory 
4x Higher Bandwidth (~1 TB/s) 

3x Larger Capacity 

4x More Energy Efficient per bit 
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  ˾NVIDIA GPU  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

NVLink ╬ ╥ Ṋ♩ 

NVIDIA GPU 

Power Chip Power Chip 

with NVLink 

80 GB/s 

Peak* 
PCIe x16 

Graphics  

Memory 

System 

 Memory 

Graphics  

Memory 

Graphics  

Memory 

System 

 Memory 

40+40 
GB/s 

16GB/s 

NVIDIA GPU w/ NVLink 

  (2016 ~ ) 
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  ˾NVIDIA GPU  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

POWER CPU₮ Nvidia GPU ͙ḙ ᾎᾅ  ᴛӥᵵ 

Kepler 
CUDA 5.5 ς 7.0 

Unified Memory 

Buffered  
Memory 

POWER8 

PCIe 

2014-2015 

Pascal 
CUDA 8 

Full GPU Paging 

Pascal 

POWER8+ 

2016 

NVLink 1.0 
SXM2 

Volta 
CUDA 9 

Cache Coherent 

POWER9 

2017 

NVLink 2.0 
SXM2 

Volta 
Kepler 
K40/K80 
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И −  -  Mellanox  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

Mellanox₮╥ ‰ 

Å Networking evolution for system to system 

connection 

V High bandwidth, low latency networking 

Ethernet(RoCE) 

V Infiniband RDMA 

Å Connect-X, SwitchIB, LinkX 

Å CAPI 



©  2015 IBM Corporation 13 

ᾂ ᵖּק  ˾Spectrum Scale  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

Spectrum Scale : Elastic Storage Server 

Disk 

Tape 

Elastic 
Storage 
Server 

Client workstations Users and applications 

Compute Farm 

Single name space 

Flash 

NFS 

Map Reduce  
Connector 

 OpenStack   POSIX SMB/CIFS 

Cinder Swift 

Glance Manila 

IBM Spectrum Scale 
Automated data placement and data migration 

ăOff PremiseĄ 

Site A 

Site B 

Site C 
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ᾂ ᵖּק  ˾Elastic Storage Server  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape Å ̃╢ ◌Ἐ  

Å ̃╢ ἘѨ  

Å֭ „Ϯ ̒ᵖ ͖Ѩ  

Åἲ ≈„ ♩╢ 
Model 21s 

24 SSD 

Model 22s 

48 SAS or SSD 
12 GB/Sec 

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EXP3524

8

9

16

17

EXP3524

8

9

16

17

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EXP3524

8

9

16

17

EXP3524

8

9

16

17

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EXP3524

8

9

16

17

EXP3524

8

9

16

17

EXP3524

8

9

16

17

Model 24s 

96 SAS or SSD 

19+ GB/Sec 

EXP3524

8

9

16

17

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

System x3650 M40 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EXP3524

8

9

16

17

EXP3524

8

9

16

17

EXP3524

8

9

16

17

EXP3524

8

9

16

17

EXP3524

8

9

16

17

Model 26s 
144 SAS 

Model 24:  

Analytics & Cloud 

4 Enclosures, 20U 

232 NL-SAS, 2 SSD 

15+ GB/Sec 

Model 26: 

 Petascale 

6 Enclosures, 28U 

348 NL-SAS, 2 SSD 

25+ GB/sec  

Model 22:  

Analytics Focus 

2 Enclosures, 12U 

116 NL-SAS, 2 SSD 

5 GB/Sec 

JBOD Disk Enclosure 

2, 4 or 6 TB NL SAS 

1.2TB SAS or 400/800GB SSD 

Power S822L 

 

GL product Line 

GS product Line 
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ἶᴱἧ ᾂ   ˾IBM Platform Computing  

‡ ᵙ ╪Ἢ √ ᴛӥ  
√ ᴛ↕ ̕ᵙ 

ἵ ≢‡ ᾅ   
& ╬ ᾅג ײ  Ἄẋᾅ 

ʺἶ͙ 

Å Compute 

Å Memory, I/O 

POWER8 

ἌḲ 

◑Ἓ ▓Ѥ Л  

̖♠╬ ҥ╪  ᾅ ᵙּת  
╪ג &  Ợ╪  ̕ᵙ 

Elastic Storage  

& SDS 

Flash 

Disk 

Tape 

̖♠╬ HPC ḓ HPAᵑ ─  ᾎᾅ  ἵ ≢‡ ᾅ  

Infrastructure Services 

System Management 

Application Runtime 

Workload Management 


