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BRING THE COMPUTATION INTO MEMORY

When data start to look like motorists in the traffic jam during the rush hour… (data@memory ↔ data@comp_unit) 

•••

  …it's time to consider teleworking, in other word the in-memory computing …meanwhile in IMC world! The largest part of power consumption of logic and arithmetic operations is due to the memory access! POWER WALL  The way to perform basic operations has to be restudied  A lot of applications should be improved in performance logic/arith. op. vs memory access energy  100Computing in dedicated units: • High data transfer between the ALU & the memory  Power hungry  Interconnect & memory security issues • In-memory computing: • Reduced data transfer  Energy-efficient  Execution time acceleration  Security reinforcements (limitation of the side channel attacks (on buses) Enable in-memory operations • Reduce latency & energy consumption due to data transfer • SRAM bit cell array allows: • Long word arithmetic/logic operations not limited by register size, but with memory line size • Multi-row selection for some logic operations • Simultaneous storing in different addresses DATE'18 | Henri-Pierre Charles | 22/03/2018 K. C. Akyel, et al. ICRC, 2016

  new communication protocol between the CPU and the IMPACT memory  Compatible with existing system architecture (conventional system bus)  Enable interleaving the CPU & the in-memory instruction execution • Work on the compiler:  Generate the assembly code respecting the communication protocol  Interleave the IMC & CPU instruction execution • Based on the performance evaluation  Optimize the data set-up in the memory • Data alignment in the IMC • Data interleaving

  

  

  

  

  

  

  

  

  

  

• Evaluate high level benchmarks -on going • ../.. IMPACT ROADMAP | 16 Maximum two input operands IMPACT OPERATIONS AKA OPCODES DATE'18 | Henri-Pierre Charles | 22/03/2018

  

			Not
		Memory	Set
			Reset
	Logic	Shift	Shift Left Shift Right
	& Memory		Xor
	Operation		Nxor
		Logic	And Or
			Nor
			Nand
		Memory line size word	Addition
	Arithmetic Operation	8 bits words 16 bits words 32 bits words	Substraction Increment Decrement
		64 bits words	Comparison

DATA INTERLEAVING: A TEST CASE typedef unsigned char ImgLine _attribute_((ext_vector_type(N))); typedef ImgLine Image[M];

-1: if IMPACT instr.

A select pattern bit to enable/disable the pattern