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Versa Architecture Overview
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RXBROCM Overview

RXB: Memory Sharing Scope ROCM Slice: Memory Type
|Provides view of 1 shared mem / 8 private mems | Implements abstract access behavior|
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RXBROCM Overview

RXB: Memory Sharing Scope

ROCM Slice: Memory Type

Provides view of 1 shared mem / 8 private mems

Provides access behavior
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RXBROCM Overview

Competing tradeoffs ddependent on alg. & data characteristics
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Reconfigurable Crossbar (RXB)

8 RXB ports, each with an arbiter pair
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Reconfigurable Crossbar (RXB)
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Reconfigurable Crossbar (RXB)

A Similar to RXB-Private, no arbitration
A Different locking pattern
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One issue with interconnect locking

A Core[i-1] WR v.s. Core[i] RD (structural contention)
A privati zEKkeiAd h 6i s

Us ual

Q




Reconfigurable Crossbar (RXB)
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Reconfigurable On -Chip Memory (ROCM)

RXB Port: 32b/cycle
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Reconfigurable On -Chip Memory (ROCM)
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Register-to-Register (R2R) Tunneling

Typical load A compute A store scenario
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Desired systolic scenario (1/3)

1. Avoid intermediate mem traversals
A Data-reuse from spatial registers v
2. 'I:ransfer data implicitly T
A Density of compute instructions -
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Register-to-Register (R2R) Tunneling

Typical load A compute A store scenario
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Memory loads —
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R2R Implementation
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Integration with M4F core

A R2R Shint interface of pipeline, RF, remote cores
A Spatial R2R regs: aliased to s0-s3 (if enabled)

A Flow control : tied into existing stall mechanisms
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A Flow control : tied into existing stall mechanisms A Local reads use local RF
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Thread Synchronization Barriers

A Fundamental building block - periodically enforce temporal order
A Critical for performance
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Thread Synchronization: Cache, Centralized

Centralized
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Thread Synchronization: Scratchpad, Tree

C| Worker Core | M| Manager Core

-based
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Thread Synchronization: Scratchpad, Tree -based

C| Worker Core | M

Manager Core

Tile 1 | Tile T

G-SPM

Ti 1l e and Gl obSPM) SPMos ( T/ G

A Lightweight , predictable latency

A Full support for Cortex -M exclusive access extensions




Thread Synchronization: Scratchpad, Tree -based

W-: # workers / tile T: # tiles & managers
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Thread Synchronization: Scratchpad, Tree -based

mm pthreads
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28 nm CMOS
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*See paper for full summary table
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Testing Methodology: Kernel Selection

A 5 kernels from Machsuite
A Representative diversity -k er nel s
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Breakdown of instruction types
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Mobile -class CPU/GPU

Testing Methodology: Baselines

Cores | Frequency Architecture Oarch Comment
ARM A57 4 1.9 GHz ARMVBA, 64-bit | 000, 2-way superscalar
NVIDIA TX1 256 1.0 GHz Maxwell Gen.2 Warp size 32

A Closest design size & process node (both 20 nm)
A Energy-efficiency emphasis

a ‘.







