Capabilities and Limitations of Library-Based
Software Transactional Memory in C++
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We Want Language Support
For Transactional Memory

® | anguage support is appealing
— Should make transactional memory easy to use
= Many analysis benefits
= .01C




In The Meantime

® Maybe we can get by with library

implementation?

= Low development overhead
Easily distributed
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Typical SW Library APIs

Holy Gralil

BEGIN TRANSACTION;
Node* curr = sentinel;
while (curr != NULL)

{

B T (curr=>vals >=i v




Typical SW Library APIs

Holy Gralil Object-based with Indirection

bool found;
BEGIN TRANSACTION; BEGIN TRANSACTION(t);
Node* curr = sentinel; Node* curr = sentinel->open RO(t);
while (curr != NULL) while (curr != NULL)

{ {

it 1f (curr >Val >= V)
b‘reak* Shoie

W ’mwx

* — -
S g lf = ( curr->v al” > -V ) e il B i e S et S e
TR A — R I 1 o L S e e

s . S u iy




Typical SW Library APIs

Holy Gralil

BEGIN TRANSACTION;
Node* curr = sentinel;
while (curr != NULL)

{

if (curr ->val >= v)

Object-based, No Indirection

bool found;

BEGIN TRANSACTION(t);
found = false;
Valirdatoraciv:

Node* curr =
fcsentlnel >open RO(t c v),h
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Typical SW Library APIs

Holy Grail Word-based

bool found;
BEGIN TRANSACTION; BEGIN TRANSACTION;

Node* curr = sentinel; found = false;
while (curr != NULL) Node* curr = sentinel;

while (curr != NULL) {
_1f (curr >Val >= V) T 1f (STM READ LONG(&curr >Val) >=




Can Library TM Systems
Suffice?

® In The Short Term

— Research community needs
= TM implementation development and testing
— Large application development (chicken and egg)
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TM Hooks And Who
Enforces Their Use

Compller
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RSTMZ2

® Just an API, not an implementation!
= Back end library implementation can be any
published C/C++ library TM
= Current working implementations include RSTM,
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Smart Pointers |  Compiler




Smart Pointers in C++

e Overload operator->() and
operator* () to make objects act like
pointers.

template <class T>
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Smart Pointers In
RSTM?2

o API defines 4 types of smart pointers




AcCCessors...

® Macros generate accessors (get/set)

class Node {
// sh ptr<Node> next;
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And Validators

® Getters take reference to smart
pointer

® This provides object based libraries a
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Putting It Together

sh ptr<Node> head;

rd ptr<Node> curr (head);
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Putting It Together

sh ptr<Node> head;

rd ptr<Node> curr (head);
- first access

curr->get_next(curr); ,

o
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Putting It Together

first access

curr->get_next(curr);




Putting It Together

first access

currr>get_next(curr)
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List Search With
RSTM2

Holy Grail Any Library Type

bool found;

BEGIN TRANSACTION;

found = false;

rd ptr<Node> curr(sentinel);
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BEGIN TRANSACTION;
Node* curr = sentinel;
while (curr != NULL)
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What have we gained?

® Normalized interface

Write an app or benchmark once, test any library
implementation or feature you want
Automated code sharing between transactional and non-

transactional contexts with femplate metaprogramming
Clean enough for experts fo use
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API Annoyances

® Arbitrary restrictions remain
= this is not a smart pointer
= No exceptions in shared object constructors
= No nonlocal returns
= Explicit transactional types (Node)




More Fundamental Issues

® Shared data is explicitly specified at

object level

— Requires program design from a shared object
perspective

° Only shared obJec’rs rever’r on abor’r
This see JheWrong. Semankics e e




Conclusions

® RSTM2 is suitable for short term needs

= Allows write-once TM benchmarks
— Simplifies large-scale application development
— Good framework for investigating TM semantics
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Future Work

® Implement mappings to more back ends

® Write more applications, benchmarks
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Thanks

® The rest of the RSTM team:
Arrvindh Shriraman, Aaron Rolett,
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