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ESTADO DEL ARTE

new_node

I

- < parent [« curr

1 new_node->next = curr;
2 new_node->prev = parent;
3 parent->next = new_node;
4 curr->prev = new_node,

Alvaro Rubira Garcia Trabajo fin de master 9 de julio de 2025

5/15



ESTADO DEL ARTE

CERROJOS DE GRANO GRUESO

new_node

=

1

-~

. —— < parent curr

lockQ);

new_ node->next = curr;
new_node->prev = parent;
parent->next = new_node;
curr->prev = new_ node;
unlock();
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ESTADO DEL ARTE

CERROJOS DE GRANO FINO

new_node

o O

. —> W >

1 parent->lock();

»  curr->lock(Q);

3 new_node->next = curr;

4 new_node->prev = parent;
5 parent->next = new_node;
6 Ccurr->prev = new_ node;

7 parent->unlock();

s curr->unlock();
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ESTADO DEL ARTE

MEMORIA TRANSACCIONAL

new_node

. — < parent [« curr > [« -

TM_BEGINQ);
new_node->next = curr;
new_node->prev = parent;
parent->next = new_node;
curr->prev = new_ node,
TM_ENDQ;
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ESTADO DEL ARTE

MEMORIA TRANSACCIONAL

e Transacciones se ejecutan especulativamente
e Deteccidén de conflictos

e Aborts y reintentos
e Hardware dedicado (HTM)

e Memoria transaccional software es muy flexible
o Dificil soportar transacciones complejas en hardware
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OBJETIVOS E IMPLEMENTACION
HTM IN-CORE

e Speculative lock elision' propone dos implementaciones

"Ravi Rajwar and James R Goodman. Speculative lock elision: Enabling highly
concurrent multithreaded execution, MICRO-34, 2001.
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OBJETIVOS E IMPLEMENTACION
HTM IN-CORE

e Speculative lock elision' propone dos implementaciones
e Out-of-core

o Checkpoint de registros

e Marca lineas de caché
e In-core

o Reutiliza hardware existente para ejecucion especulativa
e Limites mas estrictos sobre complejidad de transacciones

"Ravi Rajwar and James R Goodman. Speculative lock elision: Enabling highly
concurrent multithreaded execution, MICRO-34, 2001.
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e Buffering de ejecucion especulativa en el ROB
o Limite de instrucciones
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Buffering de ejecucion especulativa en el ROB
o Limite de instrucciones
Bloques accedidos se leen a caché de primer nivel

e Prefetches exclusivos para escrituras
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e Backoff en hardware
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OBJETIVOS E IMPLEMENTACION

CERROJOS EN LEX ORDER

e Propuesta anterior> emplea cerrojos estaticos

2Eduardo José Gémez-Hernandez, Juan M Cebrian, Stefanos Kaxiras, and Alberto
Ros. Bounding speculative execution of atomic regions to a single retry, ASPLOS-29,
2024.

3Alberto Ros and Stefanos Kaxiras. Non-speculative store coalescing in total store
order, ISCA-45, 2018.
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CERROJOS DINAMICOS EN LEX ORDER
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EVALUACION Y RESULTADOS

Estructuras de datos
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EVALUACION Y RESULTADOS

Fetch-add double
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CAMINO ALTERNATIVO (FALLBACK)

e HTM no garantiza que la transaccién se vaya a completar
(es best-effort)

e Excepciones
e Contencion

e Se suele incluir un camino alternativo para garantizar el
progreso por software

o Cerrojo convencional que serializa la ejecucion
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ABORT

Transaction

addir3, 1 end str2, B | addir2, 1 Idr2, B str1, A begin
prefetch retry re-exec fault
. . ROB head
B was invalidated (blocked until transaction commit)
Detected re-exec fault during transaction
< Squash!
adding, 1 stt2, B [ ad 1 S A b
refetch re-exec
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BENCHMARKS

e Estructuras de datos concurrentes
e Una unica transaccion por operacion
e Deque
e Queue
e Stack
e Array (intercambio atémico de elementos)
e Varias transacciones por operacién
e Lista enlazada
e Hash-map
o Arbol binario de buisqueda

e Atdmicos especializados

e Fetch-add double
e Atomic max double
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BENCHMARKS

Resumen estructuras de datos
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BENCHMARKS

Arrayswap

4% Coarse-grained locking
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BENCHMARKS

Arbol de busqueda binario
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BENCHMARKS

Lista ordenada doblemente enlazada
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BENCHMARKS

Hash map
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BENCHMARKS

Deque
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BENCHMARKS

Queue
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BENCHMARKS
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BENCHMARKS

Atomic max double

4% CAS loop
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