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Abstract

O task-centric memory model

O uses a software protocol

O working in collaboration with hardware caches

0 to maintain a coherent, singl-address space view of memory w/o HW support
O for 1024-core MIMD accelarotor; Rigel

Introduction

O task-centric memory model
O hw/sw protocol for maintaining a coherent view of shared memory for accelarotor
O visual computing 0 0O O
0 aform of bulk sync. processsng 0 0 0 000000
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0 1024-core 0 accelarotor 0 0 O Rigel O O O
0 asingle cacheable address space
O w/o hardware-enforced $ coherence across all cores on the chip
O Contributions
O data shareing patterns for class of emerging workloads 00 O [
0 ascalable task-centric memory model (for 1000-cores)
O optimization
O prefetching from DRAM is unimpeded and most beneficial to perf.
O overhead of the task-centric model can be minimal



Motivation/Background

O data-parallel execution model 0 O 0 0 0O O O irregular task-parallel computation 0 0 0 O O
O Application Chracterization
O Parallelism Structure(Programming styles)
O bulk sync. processing
0 - the tasks exchange little or no data within an interval
0 - at the barrier, modified shared datais made globally visible

O - mostly-data-parallel, task-based shared-memory programming model, coherence
management is required to enable sharing

O - do not depend on the HW support
O the programmer's attempt to create scalable code(minimum sharing)

O Sharing Patterns
O sync. characteristics
O benchmarks
O - MRI benchmark(VISBench)
0 - CG, sobl edge detection, k-means clustering, DMM(Rigel kernle benchmark suite)
0 - GXK collision dtection benchmark(a freely-available seq.)
0 - Heat (Cilk)
O Fig.1land Fig.2 O O the freg. of non-private |oads/stores
ad b the mgjority of non-private loads are reads to data produced before the current interval
egan
O - both conflict reads and writes to data shared
O Accelarotor Workload Characteristics
O characteristics
O - read shared data is present within an iterval
O - sync. is coars-graind
0 - small amounts of write-shared data within an interval
O - Fine-graind sync. (ex. atomic updates to shared data) is present but rare
O - wirte sharing within an interva israre
O little coherence management is required
0 Cache Coherence Management
O weekly consistent memory models
O explict local and global memory operations
O task-based programming model
0 asasubstitute for HW $

0 Related Work
O bulk-sync. parallel (BSP) model $ - $ CUDA, OpenCL
0 OpenMP, Intel's TBB
0 Workload(PARSEC, ALPBench)
0 Memory Models

Rigel Architecture and Task Model
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