Middleware for Many-Cores .
Why it is nheeded and what functionality it should provide

b-tU

) ) Brandenb
Randolf Rotta, Steffen Buchner, Jorg Nolte vV B S Ur:i?/eres?tyu;?Technology
Operating Systems and Distributed Systems Group Forbus
Introduction Cross Core Invocations: Coordination with Small Messages

» Many-core processors are hybrids of distributed and shared memory systems » |nitiate actions on other cores, offload tasks, wake up suspended activities
» Middleware can combine advantages of messaging and shared memory » E.g. offload tasks, query central services

» Implemented prototype as C++ template framework » Lightweight Remote Method Invocation and Futures on top of
small active messages (<200 bytes) and cooperative threads
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What functionality should be provided by a middleware? _ _ _
Collective Operations: Group-Based Invocations

» Conventional shared memory programming: Scalability issues
» Conventional message passing: Large messages evict caches
» State of the art: Software components and object-orientation,
bind components to cores (=Partitioned Global Address Space)
» Allocate shared objects in shared memory,
pass references to shared objects and components by method calls

» One-sided initiation of activities on a group of cores,
can wait for completion of all activities

» E.g. TLB shootdown, query distributed services

» One object per participating core, organized in multicast tree,
propagate events as CCls, collect&reduce results with Futures
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» Access shared data directly through the cache hierarchy 0 10 20 30 40 50

group size = number of cores

» E.g. shared page tables, memory mapped files, large messages

» Use virtual memory to map physical memory to same logical address in all
local address spaces, allocation is coordinated by CCls,
optional replication between distributed memory

Completion time of collective steps.
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Partitioned Global Address Space

In-memory communication = protocol overhead > network latency
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