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m Maps: A Compiler-Managed Memory System for Raw Machines
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O Equivalence class unification

O ECU promotes all memory referencesin asingle alias equivalence class by placing all objects
corresponding to that class on the sametile.

O For structs, SPAN differentiates between accesses to different fields, so that fields of a struct
can bein different alias equivalence classes and distributed across the tiles.

0 Modulo unrolling

O the major limitation of ECU isthat an array is treated as a single object belonging to asingle
equivalence class.
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O Enforcing dynamic dependences

O A static-dynamic dependence can be enforced through explicit synchronization between the
static reference and either the initiation or the completion of the dynamic reference.

O software serial ordering to efficiently ensure dynamic-dynamic dependences.

O it leveragesthe in-order delivery of messages on the dynamic network between any
source-destination pair of tiles.

O Dynamic optimization
O Epoch = al the dynamic memory accesses to an alias equivalence class in aregion of the
program are independent from each other.
O without serialization
O by placing memory barriers before and after the region

O Update = memory handlers which implement simple read/modify/write operations on memory
elements.

O the compiler migrates simple read/modify/wirte memory operations from the main program to
the memory handlers.

0 aprogram can dispatch an update just like a store and then proceed without waiting for its
completion.

O an update collapses two expensive and serial dynamic memory operations, aload and a
store, into one.

O the associativity and commuitativity of the updates effectively removes dependences
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between different updates.
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0 Shasta: A Low Overhead, Software-Only Approach for Supporting Fine-Grain Shared Memory
O An Integrated Compile-Time/Run-Time Software Distributed Shared Memory System
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O Mapsturns sequential access from a single memory image into decentralized accesses across Raw
tiles

m A Dynamic Code Placement Technique for Scratchpad Memory Using Postpass
Optimization
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O we present a profile based approach which on the basis of live ranges of both variables and code
segments, replenishes the contents of the SPM.
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Memory Objects

scratchpad overlay 0 O O

0 Global variables(both scalar and non-scalar)
O Non-scalar local variables

O they consume a space on the stack

O they are generaly not assigned to the register file.
0 Code segments called traces

O identified using the Trace Generation technique

Liveness Anaysis

CFGO OO0 def-mod-used0 0 00O O

Memory Assignment Problem
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0 MO O {DEF, MOD, USE, CONT} 0 O Attrib {STATIC} 0O O
0 DEF>MOD>USE>CONTO OO0 O

0 edge O {LOAD, STORE} O O Attrib {SPILL} 0O O
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Onchip Address Assignment Problem

O addressassignment problem O ILPO O OO

m Assigning Program and Data Objects to Scratchpad for Energy Reduction
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m Data Partitioning for Maximal Scratchpad Usage
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