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Shape and Parallelization

+ Parallelization of loops and recursive calls
based on shape ( L/sf and /ree)
By =1 xleft ) + f( x.right ),

1 Parallelization of loops and calls on
structures with sharing (  Dag and Cyc/e)
Bforeach (x in vector 1) x.h[2].k = O;

+ Memory allocation is critical to ensuring
that maximal benefit from thread level
parallelization (particularly in NUMA model)




Required Information

1 Connectivity
BReachability
Blnterference
BPaths

1 Region Identification
BRecursive Data Structures
BContents of Collections

1 Object Lifetimes (Relative)




Our Approach

} Base on heap graph
BEfficient
BHigh - level semantics
BEXplicit store model (  for lifetime properties )
BSeparates different sections of the heap

1 Annotate nodes and edges with additional
Instrumentation properties
BCapture important properties

BAccurate simulation of program operations
BEasy to introduce and manipulate properties




Simple Predicates

1 Type: Types of objects are abstracted by a
given node.

1 Linearity: Number of objects (pointers)
abstracted by a given node (edge).
Bl [ [0, 1]
B [ [0, D]

} Shape: How are the objects connected.

B(S)ngleton : no pointers between.

B(L)ist: List structure, similar to inductive List
predicates in Separation Logic.

B(Tree, (D)ag, (C)ycle: Standard definitions.




Connectivity (Simplified)

1 Connected/Disjoint

BDo /wo incident edges to a node represent
pointers that refer to the same memory location

1 Interfering/Non - interfering

BGiven a s/gle edge does it represent two
pointers that refer to the same memory location




Em3d: 2-D Electro-Mag Sim.




Component Identification
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