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AbstractAbstract
WeWe proposepropose virtualvirtual channelchannel mechanism,mechanism, aa novelnovel memorymemory controllercontroller
optimizationoptimization technique,technique, toto provideprovide dedicateddedicated channelschannels betweenbetween memorymemory

t llt ll dd th tth t ltilti i lt li lt lcontrollercontroller andand processesprocesses thatthat runrun onon multicoremulticore processorsprocessors simultaneouslysimultaneously..

ReverseReverse--TLBTLB (RTLB)(RTLB) isis addedadded intointo memorymemory controllercontroller toto reversereverse physicalphysical
addressaddress toto processprocess idid (pid)(pid) andand virtualvirtual addressaddress TheThe virtualvirtual channelchanneladdressaddress toto processprocess idid (pid)(pid) andand virtualvirtual addressaddress.. TheThe virtualvirtual channelchannel
mechanismmechanism exposesexposes memorymemory controllercontroller toto operatingoperating systemsystem..

InitialInitial experimentalexperimental resultsresults showshow that,that, withwith virtualvirtual channelchannel mechanism,mechanism,
llll ll 3333%% i li l l il i hhmemorymemory controllercontroller cancan exploreexplore upup toto 3333%% moremore spatialspatial regularityregularity thanthan

traditionaltraditional memorymemory controllercontroller..



1 Insights
1 2 Information Flow in Memory Hierarchy

1 Insights
1 1 I t l d M A 1.2 Information Flow in Memory Hierarchy1.1 Interleaved Memory Accesses

Memory Hierarchy Information Flow OptimizationsExecution Mode Two Processes’ Trace

CPU

L1 Cache TLB

pid + virt_ addr

pid + virt_ addr

Schedule
fma3d

Memory 
Reference 

T

wupwise

L2 Cache phy_ addr

Prefetch

Prefetch

Core1
Trace

Core0

Physical addresses are interleaved among
multiple processes Most proposed optimization

Memory Controller phy_ addr
Prefetch 
Schedule
Mapping

In common memory hierarchy, while the
hierarchy level increases, the information
reduces Only physical address survives

multiple processes. Most proposed optimization
techniques at memory controller level use only
the interleaved addresses, and may not achieve

i t i lti l tf reduces. Only physical address survives
after address translation.

same improvements in multicore platform,
because they cannot differentiate address spaces
of  VMMs/processes.
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2 3 RTLB UpdateReverse-TLB (RTLB) is introduced to
support virtual channel mechanism for
memory controller design, avoiding cache

2.3 RTLB Update
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more spatial regularity
3.1 Experimental Data Source
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Challenges
1. How do RTLB and OS cooperate with each other 

for RTLB update and OS handling new memory 
controller events efficiently?; ff y ;

2. How do VMM/OS/compiler use this information 
exposed by memory controller for schedule 
optimization? p z

3. How does memory controller use this more 
system information for optimizations?


