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What Is the Problem?
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What Is the Problem?
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What Is the Solution?

= Seftware DyRamic Optimization

= Allows reduced hardware complexity:
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IHow! to Implement the Selution
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Effective Design
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What Is interesting about BOA?

= Software dynamic eptimization.
= Precise behavior on mest memeory. faults.
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BOA System Architecture
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BOA ISA (1)

= BOA s variable length VLIVW machine.

= BOA Instructions (bundles) are 128 bits.
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BOA ISA (2)

= . Integer Registers
= 654 Float Registers
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PowerPC State and Precise
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BOA Latencies

= |[nteger ops take ' cycle
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BOA Resources

= Slots
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BOA Dynamic Optimization

BOA's seftware optimizer originates, with
IBIVI's earlier DAISY proeject.

BOA adjusted and tuned optimizer:
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Dynamic Optimization
Environments

= Dynamic Optimization can be used in a
variety of environments:

> Precess level
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Dynamic Optimization Targets (1)

= Simpler implementation of the same
architecture

> Ability te ailleut and revert ter native
execution:
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Dynamic Optimization Targets (2)

= Different architecture, e.g., RISC =>
V/LIW

> Drastically simplify architecture
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Some Optimizations

= Code packing
= Register Port anbitration
m EXploit novel architecture cencepts

= | mprove: predictanliny ef execution patn
Py cede |ayout

= = ImiRaie PEHCIMNANCE-C0EQRAUINGI GPS

=AVEICNISE O COMPIEXACIGRIS) €20
corlcliiien) reejlsis |

NS EPICERVIIRECSIETS

DI0S




Code Packing -
Software Based Trace Caching

= Code packing:
> Application-directed code compaction
> Similar concept tor handware tiace cache
> Viuechrsimpler terimplement
>~ [lacrease effectiveness efi lCache and INiCE
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Dynamic optimization and
architecture styles

DO improves DO improves DO improves

prediction prediction prediction

DO performs DO performs DO performs
DO adapts at DO adapts at
exec. time exec. time

SW recovery +
HW support
DO cracks and
layers

DO groups
packets




BOA

HIOCESSE




BOA and DAISY Differences (1)

BOA DAISY
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= Ops;assigned to = Vini-lcache maps
EUSR pIpeline fixed Cache
IeCalIGNS e EU'S

=V EMGPISEIERCE =S NI ZIE N/ ETiii)
AUAIESS vOmw'f?'Ub ISHUCHERS




BOA and DAISY Differences (2)

BOA DAISY
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Additional Hardware Simplification
from Dynamic Optimization

= Dynamic optimizer:
> Limits number of register read/wirite ports,
With little: perfermance: effect.

> IHandles PewerPC quirks, e.d.
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Speculative Load Supporit
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Speculative Load Suppert (1)

m Use cir to assign:  sequence aumper o
each and STORE In a group.

m Sequence aumper part ofi opcode:
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Speculative Load Suppert (2)

= addr overlaps a prev. addr

= Prey addr has higher seguence
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Speculative LLoad Support (3)

= | aliasing:
> Roellback greup to start andl re-execute
> Possibly retransiate: to Unspeculate
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Recirculation
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Recirculation
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BOA Caches
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Benchmarks
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BOA and Other Dynamic
Optimization Appreaches

= Produces code for a different underlying
alchitecture, unlike.  Dynamo..

= \\Vider Issue, Righer flieguency, more
PErermance enented designthan
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