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Beyond Vector/SIMD architectures

• Vector/SIMD-extended architectures are hybrid approaches
– mix (super)scalar + vector op capabilities on a single device
– highly pipelined approach to reduce memory access penalty
– tightly-closed access to shared memory: lower latency

• Evolution of Vector/SIMD-extended architectures
– PU (Processing Unit) cores with wider vector units

• x86 many-core: Intel MIC / Xeon KNL (architecture & programming)
• other many-core: ...

– coprocessors (require a host scalar processor): accelerator devices
• on disjoint physical memories (e.g., Xeon KNC with PCI-Expr, ...)
• ISA-free architectures: ...
• focus on SIMT/SIMD to hide memory latency: GPU-type approach
• ...

– heterogeneous PUs in a SoC: multicore PUs with GPU-cores
• ...
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Intel evolution, from: 
• Larrabee (80-core GPU)      &   SCC

to MIC:
• Knights Ferry (pre-production, Stampede)

• Knights Corner
Xeon Phi co-processor up to 61 Pentium cores

• Knights Landing (& Knights Mill...) 
Xeon Phi full processor up to 36x dual-core Atom tiles

Intel MIC: Many Integrated Core

Single-chip 
Cloud 
Computer, 
24x 
dual-core tiles
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Intel Knights Corner architecture
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Next: the Knights Landing architecture
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Intel Knights Landing in 2016:
Xeon Phi com 72 active cores
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Intel: Many Integrated Core
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Intel programming models

KNC as a
co-processor

KNL as a
processor

X
not yet!
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Intel programming models
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Intel programming models
(KNC)
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Intel programming models
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Intel programming models
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Intel programming models
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Intel programming models
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June
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Intel 18-core Skylake-X
(follows KNL)

Evolution of on-chip 
Intel interconnect
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Note:
- 38 tiles, 76 cores
- max on sale: 

36 tiles
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And next: Intel Knights Mill,
similar to KNL, expected in 2018, but...
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Intel Knights Mill as expected in 2018:
similar to KNL, but...


