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@VenRiew.

m Based on

_ = I ynamically “rchitected
nstruction -et from ‘orktown

_ . PowerPC=> VLIW via Dynamic
Translation




DAISYSSHENGUAS

m Strengtihs of Approeach:

— Compatibility between VLWV generations
since distibution format Is PewerPC code

— Architecture just a layer of software
— Can adapt to changes in proegram behavior




IDAISYA CharaCienstics

_ Transiation dene by Seitware
UiRliker DIiE e SUperscalans

m Architecture Emulated, not OS, unlike
\WABI or VirtuallPC

= \\ide VLIW Target up to 16 units




DAIS Y Pronlems

m Problems In earlier WOrkK:
> SElaliZzedl e PaCE ClieSSINGS
> Seralized onregisterr branches
> ransiated allf reachanle cede on a page:
— Translated unexecuted code paths
— Arbitrary serializations: Avoid code bloat




VWhHALTST NEW NERE?Z

m Viethod! of ferming groups so as te have:
EenePWineew: Size
> Code spanning page helndanes
> Code spanning register branches
> Small code windows nitially, bigger wWindews

later on freguently’ executed code

m Simple hardware to identify code where

Most execution time spent
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SIOPPINGNEGIRLS
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GreuprEeHNalon INGLES

m [ranslation starts at oot poelnt of hase
architecture, e.g. FEF00100 on PowerPC

B Groups have no join peints => Trees
> Group former not bulld CEG

> |_.ooks only at curnrinstruc and path it IS on
> ns past join duplicated on multiple paths




eer Benetits

m At most one reaching definition
m Register allocation simplified

m EXIt point during execution uniguely
specifies (long) path through the group




IRdIEec BIainChRes

V50:

cmp crl5,PPC LR,1000
cmp crl4,PPC LR,2000
cmp crl3,PPC LR,3000
b V51

V51: beq crl15,v1000
neq crl4,V2000
neq crl3,V3000
D V32

V52: b Group of PPC LR

PPC: BLR

V1000:

# Translated code from
1000

V2000:

# Translated code from
2000

V3000:

# Translated code from
3000




KIROWIRGAWRER 10 REeplimIZE

m Add profiling code at group: exits
> Code Explosion
> Poliutes Data Cache

B Timer Interrupts
» Coarse Granularity / Less Accurate

m Hardware Array of Cached Counters
> Indexed by exit point of group
» Auto-incremented at group exit
» 8K Entries, 8-way associative




lianRsialer @pimizaticns

m Schedule with data & control speculation
m Copy propagation

= Combining

m Unification

m | imited Dead Code Elimination

m | imited Memory Alias Analysis

m | pad-Store Telescoping




ResulisiConiguratien (i)

m Benchmarks
p SPECINIYS
> [PC-C

m SPECInt95 Sampling Method

> Uniiermly: Sampled PowerPC Traces
» 2 millien instructions per sample
> 50 samples per benchmark

m TPC-C Sampling Method

> Special-purpose hardware
» 170 million instruction trace




Cache Parameters




TLB Parameters




VISINVEVIAChIRE SiZe

m 16 Isste

m 16 ALU's

m 8 | oad/Store Units

m 3 Branches per cycle

B 64 Integer registers

m Clusterea
» 4 Clusters of 4 ALU's
» 2 |Load/Store Units per Cluster
> Immediate bypass within Cluster
» EXtra cycle outside Cluster




EXxec meroiransiaiedrcode

m [gnoring Cache Effects,CyEIes o) Each
PatiiNpieuehr Geup=INUMBERGIRVIEINY
Instructions

m Jotal Cycles Spent in Group:

Z (#of VLIW Inson ) X (# Times Executes)
All Group Paths




(CAcCHE CYEIES

m [ ayout VLW code forr alllgroups
m [ndex VLIW code by group: exit points

B GO thru exit points in execution order:

> ierate threugh all VICIW lnstruction
Addresses corresponding to each exit

» Feed Addresses to Multilevel ICache Simul
> Simulator Includes history-based prefetch




DEache CycIes

m Viedeling Speculative Load®ifficult In
Trace-Based Envirenment

m Addresses for Specul Ops not on actual
Execution Path are Unknown

m=> Use LLD/ST addresses from PowerPC
trace as Input to DCache/DTLB Simul

= Mult DCache/DTLB Stall Cycles by
_ = Increase In Execution-based DAISY
m DCachenot lockup-free




@verallrecP]

m Jotal Cycles for VLIW Execution:
niinite Cache Cyecles +

Cache Cycles +

DCache Cycles +

DTLB Cycles +

> [ranslation Overhead

_ = Jotal VLIV Cycles / Orig PPC Ins

m Translation Overhead Negligible --
Details in Paper
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PIICENCEY
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Cede EXPIosIon
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Instruction Reuse
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Conclusions

_ == V/LIWW Binany: Compat W/ PPC
m Architecture Is a layer ofi software

m Extended Previous Approachn:
» Cross Page Boundariesn Scheduling
» Cross
» [wo-phase adaptive translation

= Www.research.ibm.com/daisy




