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Memory Manager Fun
Brian Barrett

L at enc y/ B and w i d t h ,  O h  My!
• T h e P ro b l em :  N etP I P E as  a b enc h m ark

� Gives Latency  / Bandwidth with high buffer 
reuse

• M any  N I C s  req u ire p re-p inning  f o r R D M A
� P inning ex p ensive
� M ax  p erfo rm ance req uires “l az y unp inning”

• L az y  p inning  l ead s  to  th e d ark  s id e
� C al l ing free( ) o n p inned m em o ry bad
� M P I  sem antics do n’t req uire sp ecial  m em o ry

S i mp l e N et P I P E B ut  remov e t h e reus e….

O ur S t rat egy
• A l l o w  l az y  u np inning  o f  m em o ry

� Linux  and O S  X  o nl y
• R ed / b l ac k  tree to  s to re p inned  p ag e l is ts
• I nterc ep t malloc/free

� malloc al l o ws o p tim iz ed red/bl ack  sto rage
� free intercep ted to  do  unp inning

• P erf o rm anc e c o s t…
� S earching fo r p age…
� N  tim es ( o nce p er ex isting m p o o l )

L i nux
• T wo  m o del s:  intercep t free o r m al l o p t
• m al l o p t( M _ T R I M _ T H R E S H O LD ,  -1 )

� Can lead to degenerate m alloc c as es
• I ntercep t free ( GA H ! )

� L i nk er tri c k s  - p rov i de ou r ow n c op y  of  p tm alloc 2
� L i nk er tri c k s  are a b ad i dea!
� O nly  deregi s ter w h en p tm alloc 2  gi v i ng m em ory  b ac k  
to O S

• GLI BC  m al l o c ho o k s no t thread safe - no t 
useabl e
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Mac  O S  X  /  D arw i n
• O S  p ro v id es  eas y ,  th read  s af e m ec h anis m

� C al l back s fo r m al l o c/free,  no t giving back  to  
O S

� N o  l ink er trick s
• C o u l d  p l ay  l ink er tric k s  ( L A M / M P I  and  
M P I C H -G M  d o …)
� R eq uires fl at nam esp ace l ibraries
� R eq uires syncing so urce with D arwin rel eases

C onc l us i ons
• E as y  to  s c rew  u p

� Link er trick s are a bad idea
� R eq uire sim p l e l ink ing strategies

• G ain f o r m o s t ap p l ic atio ns ?
• M P I _ A L L O C _ M E M / M P I _ A L L O C _ F R E E

� W il l  p in buffer
� P ro babl y indicates reuse fro m  user


