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Abstract: ThelBM PONER sseriegprocessor€firstavailablein 1990throughtheinitial RS/6006
workstation)startedout asa RISC “braniac! Hardwarecompleity reductionwasanissueeven
then, but it was addressednainly by inventinga simpler load-storeinstructionset pairedwith
smartoptimizingcompilertechnology The microarchitecturelefinitionfor thefirst PONER and
PaverPCsuperscalars,however, continuedon the braniacpath, with relatively lower frequen-
cies(shortpipelines),increasingssuewidths, ever-greaterdegreesof speculatiorandoverlapped
processingf instructions.This “microarchitecture-compilertentricdefinitionapproachdid not
scalewell in termsof deliveredperformancéeyondthemid-90’s,however, sinceaggressiecircuit
designmethodsandtoolswerenotinvestednto in thecontext of ratherconserative frequeng tar-
gets.Also, sincethelSA hadto remainpracticallyunchangedandcompilerdervedimprovements
dwindled,therewasatendenyg to increasemicroarchitecturatompleity in orderto meetnetper
formancdargets.In view of theincreasinggapbetweemrocessoandmemoryspeedshowever, it
becameclearthatremainingon the strict braniacpathwasnot goingto be “complexity-effective”
As such,beyondthe PONER3microprocessoa morebalancedpproactwasadoptedwith acon-
sciousshift towardthe“speeddemon”philosophyandamore*“systemperformance¥viewpointin
definingthe chip-level microarchitecture(Concurrentlywith the PONER3family designs)BM
alsodevelopedthe RS64-serieé4-bit PoverPC ™ microprocessorthathave demonstratedcala-
bility in performancehroughsimplermicroarchitecturewith hardwaremultithreadingo alleviate
thememorylateny approach).

In this talk, we provide an overvien of the PONER4 systemmicroarchitecturewith an ex-
planationof how the net performancegoalswere metwith manageableompleity andwithout
scheduledelays. The PONER4 designwasinitially introducedat processoffrequenciesof 1.1
GHz and 1.3 GHz, surpassin@ll other64-bit microprocessors key performancebenchmarks.
We begin with a view of theinitial designphilosophyin the contet of the backgroundstatedin
the previous paragraphLater, afterwe describehe microarchitectureve re-examinethe issueof
compl«ity-effectivenessas we comparethe PONER4 approachwith the prior PONVER3-series
andRS64-seriesnicroprocessorsWe will examinethe effect of this designconstrainton future
processomicroarchitectures.



