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Cassini#Overview#

!  Purpose:)provide#(simple?)#configurable#“unGcore”#processor#

components#for#use#across#a#wide#component#porJolio#

!  Prefetchers#
!  TLB#Engines#
!  Possibly#an#“OS”#component#or#memory#manager#

!  S:ll#in#development#but#an#important#area#of#simula:on#as#

vendors#begin#to#invest#more#:me#in#uncore#design#

!  Increase#sophis:ca:on#as#the#simula:ons/experimental#demand#

rises#

!  Can#be#used#to#record#cache#ac:vity/trace#etc#
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Cassini#Prefetcher#

!  Cassini#implements#two#basic#prefetching#modules:#
!  NextBlockPrefetcher#–#prefetches#the#next#kGcache#line#on#a#miss#

!  Very#simple#logic,#fast#to#execute#

!  Used#in#HP#RISC#processors#effec:vely#
!  Downside#is#that#processor#has#to#miss#in#order#to#generate#a#prefetch#

!  StridePrefetcher#–#detects#stride#groups#and#then#prefetches#(hopefully)#
future#cache#lines#

!  Very#common#in#contemporary#processors#(e.g.#Knights#Corner#L2)#

!  Slower#to#execute#as#prefetch#maintains#a#window#of#addresses#

!  Advantage#is#that#processor#can#con:nue#to#prefetch#ahead#easily#

!  Both#prefetcher#modules:#

!  Halt#at#a#page#line#boundary#
!  Operate#en:rely#in#physical#address#space,#no#virtual#mapping#applied#



Cassini#Prefetcher#Discussion#

!  Use#Cassini#if#you#want:#
!  Lightweight/simple#prefetchers#

!  Prefetching#with#memHierarchy#or#Poseidon#caches#

!  Prefetching#in#physical#address#space#
#

!  Don’t#use#Cassini#if#you#want:#
!  Aggressive#prefetching#connected#to#a#processor#core#(e.g.#SSTGGEM5)#

!  Prefetch#logic#to#use#virtual#address#maps#

!  Future#addi:ons:#
!  StreamPrefetcher#–#detects#independent#streams#(not#just#strides)#

!  IndirectAddressPrefetcher#–#detect#indirect#load#paaerns#



Cassini#TLB#Discussion#

!  Currently#being#developed#
!  Simple#TLB#behavior,#provides#a#mapping#opera:on#against#a#module#

!  Responds#to#commands#to#flush#TLB#

!  Support#mul:ple#address#pools#with#varying#page#size#per#pool#

!  Design#is#as#a#module#not)a)component)

!  Inten:on#to#allow#TLBs#to#be#added#to#memory,#processor#models#

etc%

Not Implemented – In Development 



Cassini#Virtual#OS#Component#

!  Isolate#memory#management#and#some#OS#func:ons#into#a#

component#

!  Very#early#stages#of#development#

!  Designed#to#allow#mul:ple#levels#of#memory#to#be#mapped#

!  Alloca:on#policy#isolated#from#components#

!  Permits#parallel#simula:on#(many#processor#cores/components)#

!  Will#be#a#full#component#with#events#

!  TLB#flush#
!  Possibly#I/O#

Not Implemented – In Development 



Cassini#Prefetcher#Deck#
 <component name="cpu" type="memHierarchy.streamCPU"> 
  <params> 
   <workPerCycle> 1000 </workPerCycle> 
   <commFreq> 100 </commFreq> 
   <memSize> 0x1000 </memSize> 
   <do_write> 1 </do_write> 
                 <num_loadstore> 100000 </num_loadstore> 
  </params> 
  <link name=cpu_cache_link port=mem_link latency=$lat /> 
 </component> 

 
 <component name="l1cache" type="memHierarchy.Cache"> 
  <params> 
   <num_ways> 4 </num_ways> 
   <num_rows> 16 </num_rows> 
   <blocksize> 64 </blocksize> 
   <prefetcher> cassini.NextBlockPrefetcher </prefetcher> 
   <prefetcher:blocksize> 64 </prefetcher:blocksize> 
   <access_time> 2 ns</access_time> 
   <num_upstream> 1 </num_upstream> 
  </params> 
  <link name=cpu_cache_link port=upstream0 latency=$lat /> 
  <link name=cache_bus_link port=snoop_link latency=$buslat /> 
 </component> 
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