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BackgroundBackground

Disks are much slower than processorsDisks are much slower than processors
Also improving at a much slower rateAlso improving at a much slower rate
Disk stall time is a bottleneckDisk stall time is a bottleneck

Prefetching data from disk can reduce disk stalls Prefetching data from disk can reduce disk stalls 
and help performanceand help performance

ProgrammerProgrammer--annotated or compilerannotated or compiler--annotated hintsannotated hints
Global memory on idle network nodesGlobal memory on idle network nodes
Striping data across multiple disks using multiple Striping data across multiple disks using multiple 
nodesnodes



Prefetching Global Memory SystemPrefetching Global Memory System

ThreeThree--level Memory Hierarchylevel Memory Hierarchy
Local MemoryLocal Memory
Global MemoryGlobal Memory
DiskDisk

Prefetch pages that will be needed sooner than Prefetch pages that will be needed sooner than 
some already in memorysome already in memory

Can use hints to help decide what to prefetchCan use hints to help decide what to prefetch
Replaces pages deemed less valuableReplaces pages deemed less valuable

Local memory to global memoryLocal memory to global memory
Global memory to diskGlobal memory to disk



Cache Replacement in PGMSCache Replacement in PGMS

Local cache replacementLocal cache replacement
Local memory to global memoryLocal memory to global memory

Global cache replacementGlobal cache replacement
Global memory to diskGlobal memory to disk

Local prefetchingLocal prefetching
DiskDisk--toto--local, Globallocal, Global--toto--locallocal

Global prefetchingGlobal prefetching
DiskDisk--toto--globalglobal



Cache Replacement in PGMSCache Replacement in PGMS

Conservative local prefetchingConservative local prefetching
Removing a page early can produce a stallRemoving a page early can produce a stall

Aggressive global prefetchingAggressive global prefetching
Little downside to removing a page earlyLittle downside to removing a page early



MotivationMotivation

FFGG = Network Page Transfer Cost= Network Page Transfer Cost
FFDD = Local Disk Page Transfer Cost= Local Disk Page Transfer Cost
FFGG < F< FDD in high speed networkin high speed network



MotivationMotivation

Global MemoryGlobal Memory
Use network paging when possible since it is cheaper Use network paging when possible since it is cheaper 
than local disk pagingthan local disk paging

PrefetchingPrefetching
Bring pages to nodes before they are needed to Bring pages to nodes before they are needed to 
avoid stallingavoid stalling



UsageUsage



PGMS SpeedupPGMS Speedup

Speedup versus no global memory and only default readahead Speedup versus no global memory and only default readahead 
prefetching for files accessed sequentialprefetching for files accessed sequential
GMS is the global memory system of previous researchGMS is the global memory system of previous research

similar to PGMS, but without prefetchingsimilar to PGMS, but without prefetching



Breakdown of PGMS Enhancements Breakdown of PGMS Enhancements 
on Speedupon Speedup



Breakdown of PGMS Enhancements Breakdown of PGMS Enhancements 
on Prefetch and Stall Amountson Prefetch and Stall Amounts



Performance Benefits of Increasing Performance Benefits of Increasing 
Idle Nodes in NetworkIdle Nodes in Network



Cache Benefits of Increasing Idle Cache Benefits of Increasing Idle 
Nodes in NetworkNodes in Network



Performance Benefits of Different Performance Benefits of Different 
Memory Dispersals in NetworkMemory Dispersals in Network



Performance Detriment Due to Performance Detriment Due to 
Competing ThreadsCompeting Threads



Any questions?Any questions?



ThanksThanks
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