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Our	
  Focus	
  
	
  
q  What	
  characteris.cs	
  of	
  an	
  STM	
  model	
  	
  

can	
  sa(sfy	
  good	
  progress	
  condi(ons?	
  
q  Improving	
  liveness.	
  

q  What	
  characteris.cs	
  of	
  an	
  	
  
STM	
  implementa.on	
  can	
  	
  
avoid	
  unnecessary	
  aborts?	
  

q  Improving	
  permissiveness.	
  

The	
  Intended	
  Outcome	
  
	
  

q How	
  to	
  hide	
  the	
  abort-­‐retry	
  mechanism	
  from	
  the	
  
programmer?	
  

q  Is	
  it	
  possible	
  to	
  avoid	
  the	
  abort-­‐retry	
  mechanism	
  
all	
  together?	
  

q  i.e.,	
  how	
  to	
  make	
  transac(ons	
  execute	
  exactly	
  
once	
  and	
  terminate?	
  

What	
  to	
  do	
  next?	
  
	
  

q What	
  restric(ons	
  are	
  imposed	
  by	
  the	
  limita(on	
  	
  
of	
  transac(ons	
  to	
  read	
  and	
  write	
  opera(ons?	
  

q What	
  makes	
  an	
  opera(on	
  suitable	
  for	
  the	
  use	
  	
  
inside	
  transac(ons?	
  

q Can	
  more	
  complex	
  opera(ons	
  be	
  «	
  transac(onalized	
  »?	
  

The	
  aim…	
  
Relieve	
  the	
  programmer	
  of	
  the	
  need	
  to	
  take	
  care	
  of	
  
synchroniza.on.	
  
q  Hide	
  the	
  synchroniza(on	
  details	
  in	
  the	
  transac(on	
  

abstrac(on.	
  
q  Provide	
  an	
  implementa(on	
  for	
  the	
  transac(on.	
  

Ø  The	
  programmer	
  encapsulates	
  those	
  memory	
  accesses	
  
that	
  have	
  to	
  happen	
  atomically,	
  inside a transaction.	
  

STM:	
  	
  
So.ware	
  Transac3onal	
  Memory	
  

HTM:	
  	
  
Hardware	
  Transac3onal	
  Memory	
  

HyTM:	
  	
  
Hybrid	
  Transac3onal	
  Memory	
  

The	
  memory	
  transac(on:	
  	
  
An	
  atomic	
  procedure	
  

	
  
q  Commonly,	
  reads	
  and	
  writes	
  shared	
  

memory	
  loca(ons.	
  

q  Those	
  reads	
  and	
  writes	
  appear	
  to	
  have	
  
happened	
  all,	
  instantaneously	
  or	
  not	
  at	
  all.	
  

o  i.e.,	
  the	
  transac(on	
  commits	
  or	
  aborts.	
  

Why	
  does	
  an	
  STM	
  system	
  abort	
  transac(ons?	
  
	
  
q  Correctness	
  is	
  violated	
  by	
  the	
  current	
  execu(on.	
  
q  It	
  is	
  uncertain	
  if	
  correctness	
  can	
  be	
  guaranteed	
  for	
  the	
  future	
  of	
  the	
  	
  execu(on.	
  
q  There	
  is	
  presence	
  of	
  failures	
  in	
  the	
  system.	
  

q  «BeRer	
  safe	
  than	
  sorry»	
  :	
  The	
  implementa(on	
  is	
  more	
  
efficient	
   if	
   it	
  preemp(vely	
  aborts	
  transac(ons	
  in	
  case	
  
of	
  doubt.	
  

	
  

processes	
  

processes	
  
Shared	
  	
  
Memory	
  

Data	
  
Base	
   tx	
  

tx	
  

When	
  should	
  transac(ons	
  abort?	
  
	
  
q  Roughly	
   speaking,	
   a	
   concurrent	
  

execu(on	
  of	
   transac(ons	
   is	
   considered	
  
correct	
   when	
   it	
   is	
   equivalent	
   to	
   a	
  
correct	
  sequen(al	
  execu(on.	
  

q  When	
   this	
   cannot	
   be	
   guaranteed,	
   a	
  
transac(on	
  has	
  to	
  be	
  aborted.	
  

T1	
  

T2	
  

3me	
  

read(x)	
  =	
  v	
  

read(x)	
  =	
  v	
  

write(x,	
  v+1)	
  

write(x,	
  v+1)	
  
commit	
  

commit…	
  ?	
  

Exis.ng	
  solu.ons	
  in	
  this	
  direc.on	
  

Permissiveness	
  

Transac(onal	
   	
  Memory	
  
( T M )	
   a d a p t s	
   t h e	
  
concept	
   o f	
   a tomic	
  
accesses	
   to	
   mul(ple	
  
loca(ons	
   –	
   a	
   concept	
  
expressed	
   through	
   the	
  	
  
transaction	
   in	
   databases	
  
–	
   for	
   use	
   in	
   a	
   mul(-­‐
p r o c e s s , 	
   s h a r e d	
  
memory	
  system.	
  

q  «	
  Probabilis(c	
  permissiveness	
  »	
  :	
  
Transac(ons	
  nego(ate	
  their	
  commit	
  point,	
  in	
  	
  
order	
  to	
  avoid	
  unnecessary	
  preemp(ve	
  aborts.	
  

q  «	
  Pessimis(c	
  Execu(on	
  »:	
  
The	
  system	
  imposes	
  
sequen(al	
  execu(on	
  on	
  
conflic(ng	
  	
  transac(ons.	
  

q  «	
  Helping	
  Mechanisms	
  »	
  :	
  
In	
  case	
  of	
  conflict	
  with	
  transac(on	
  	
  
Tx,	
  transac(on	
  Ty	
  helps	
  it	
  complete	
  	
  
its	
  opera(ons	
  and	
  commit.	
  

Also:	
  Mul(ple	
  Versions	
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T1	
  

T2	
  

T3	
  

write(x,	
  v)	
   commit	
  

commit	
  

commit	
  

read(x)	
  	
  	
  	
   	
  	
  read(y)	
  

write(x)	
  	
  	
  	
  	
  write(y)	
  


