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Motivation for Early: Release

Consider multiple transactions eperating on a
long singly-linkedilist

A Write 1o the: head: off the list can: cause: a
iransaction Working tewands the end toranert.

Violation




Early: Release

Early release enanles; transactions te) clear
Rdividual elements fiiem thelr read Sets;at any.

time belore commit.

Other transactiens WHtRg to the address In; the
fiuture willfnet cause a vielation.

No Violation




Early: Release: Benefits

Redlces violations

MISSIngl an epportunity. oK release does not affect
eliginal prograni Semantics

a A pregrammer can Widte an entire proglan, then ge
Pack and implement ER' Iater te! IncCrease perfermance

a Similar te the precess of fine-tuning transactions fier
Speed Increases




Early Release: Drawhacks

Added programming; complexity—similar in many/
CaSes torfine-grained lecking

n Missing a Release() deesn't cause liace conditions...

s BUt adding teo many. can Break correctness

s Could be used as a compller optimization

Poessible implementation eVeriead

a EUrther complications i release granularity: diffiers firom
word length (e.g., cache-line granularity)




This Study,

Willlimplementing Early: Release loe beneficial inside
a collection oii data structires?

a Linked' List

s Hashtable

= AVL Tree

m B-Tree

a Array-based heap (prority quete)

Variety off Werk sizes, henchmark settings

Code chosen to e beneficiall te ER
x [fino gaini here, unlikely to find gain in “real” apps.




Methodoelogy,

Stanfoerd TCC System

1-32 Processors

\/arablerworkiead 1n BetWeen transactions
s Kept small i resulits

30% read, 35% add), 35% remeve

6,000 element pre-pepuiation
a Some affiniby for keys: that will beradded/removead

S-lyte randem keys, Integer data




Linked-List Example (EG)

Int List Insert FineCGrain(LinkedList *list, string searchKey, int data){
ListNode *insert = CreateNode(search, data);
ListNode *prev = list->head, *cur=prev->next;

Lock(list->head->lock);
while(cur!=NULL){
Lock(cur->lock) ; // hand-over-hand locking (1)
i1 F(searchKey<=cur->key){
Insert->next=cur;
prev->next=insert;
Unlock(prev->lock);
Unlock(cur->lock);
return 1;

+
Unllock(prev->lock); // hand-over-hand locking (2)

prev=cur;
cur=cur->next;

}

Insert->next=NULL;
prev->next=insert;

return 1;




Linkead-List Examples (TV/ER)

Int List Insert EarlyR(LinkedList *list, string searchKey, int data){
ListNode *insert = CreateNode(search, data);
ListNode *prev=list->head, *cur=prev->next;

while(cur!=NULL){
// &prev->next has RS bits set by access (““Lock’)
i F(searchKey<=cur->key){
Insert->next=cur;
prev->next=insert;

TCC_Release(&prev->next) ;
TCC_Release(&insert->next);
return 1;

}

TCC_Release(&prev->next); // release unused element
// compare to Unlock()
prev=cur;
Cur=cur->next;
+
insert->next=NULL;
prev->next=insert;

return 1;




Results: Linked List
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“Seguential® data structure — single point of entry/,
single’ path threugh data

ER dees help here — beats oeut even FG lecking
due to lock/unlock everhneads




Results: Hashtable

Hash Table
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Most parallelizanle data structure — statistically,
iransactions eperate on different PUckets

m 256 Buckets) used: i trials

ER rarely helps here: “naive” T\ appreach Is
even —19% faster and rivals EG cede




Results: Array-based heap

Array-based Heap
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Naive implementation (though conculfent enes exist)
IHIgh! contention; ever a few: elements

Early release enhances system; scalability.

\Violatiens still eceur (bubble-up, etc)




Results: AVL Tree
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There are stilllvielations; in the ER! case
a Cannot use ER when balancing the tree, etc.

ER dees show seme benefit, especially’ in scalability
For less stressful workleads, ER not so beneficial.




Results: B-Tree
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Veny Parallelizable

\We' still see seme: vielations wWith: Splitting, retations
s Cannot use ER In these cases
s Not many violations to reduce frem the TV case




Conclusions

Studied effects of Early’ Release on five: structures

NG perfermance veoest el parallel structures

a [Hashtable, Tirees

s Sheuld generalize e mest user-levell applicatien cede
Fhere are applications Wherer ER ias advantages
x [Heap, reughl performance counters, ete

a Scalability
s BUt pregrammer coulad use better structures, nesting, ete.

AlsSe consider programming complexity




