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Introducao

* Alias dependency
* ILP (Instruction-Level Parallelism)
* Especulacao

— Por hardware

— Por software



Especulacao por Hardware

* Algoritmo de Tomasulo especulativo

* Processadores: Pentium Ill/4, MIPS R10K,
Alpha 21264, HP PA8500 e IBM RS64lll

* Dependence Prediction
— Blind
— Wait
— Store Sets
* Melhor desempenho



Especulacao por Hardware

* Address Prediction
— Last Address Prediction
— Stride Prediction
— Context Prediction
— Hybrid Prediction



Especulacao por Hardware

* Value Prediction
— Last Value Prediction
— Stride Prediction
— Context Prediction
— Hybrid Prediction



Especulacao por Hardware

* Memory Renaming
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Figura 1. Memory renaming quando o load depende do store
anterior [2].



Especulacao por Hardware
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Figura 2. Memory renaming quando o load é independente do
store anterior [2].



Especulacao por Hardware

* Resultados

— hybrid value prediction ~ store set
dependence prediction > memory renaming

— store set dependence prediction e hybrid
value prediction > store set dependence
predicton e hybrid address prediction



Especulacao por Hardware

— quatro técnicas (store set dependence
prediction, hybrid address prediction, hybrid
value prediction e memory renaming) < store
set dependence prediction e hybrid value
prediction

— Mais promissoras: store set dependence
prediction™, hybrid address prediction e hybrid
value prediction



Especulacao por Software

Compilador

speculation check

mispeculation recovery

Processadores VLIW: Trimedia e i860
Processadores EPIC: Itanium e ltanium 2
General Compiler Framework [4]



Especulacao por Software

* Regra heuristica simples
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Figura 3. Exemplos da heuristica utilizada para determinar se dois
acessos a memoria sao dependentes (a) ou independentes (b) [4].



Especulacao por Software

Case 1:

Betore DSCM:
strl] =r2

Id r3 =[r4]

After DSCM:

S1: flag =1

S2:1d r3 = [r4]

S3: ifoverlap(rl. r4)
flag =0

S4:st[rl]=r2

S5: if (flag == 0)

S6:  1d r3=[r4]

Case 4:

Betore DSCM:
st [rl]=1r2

1d r3 = [r4]

After DSCM:

S1: flag =1

S2: if overlap(rl.rd)
flag =0

S3: if (flag==0)

S4:  stfrl] =r2

S5:1d r3 = [r4]

Se: if (flag=—= 1)

ST st [rl]=1r2

Case 6:

Betfore DSCM:
st[rl]=1r2

st [r3]=r4

After DSCM:

S1: flag =1

| S2: it overlap(rl, r3)
flag =0

S3:str3]=rd

S4:if (flag == 1)

85:. strl] =r2

Figura 4. Exemplos onde a especulagao possibilita a

movimentacao de instrucoes [4].




Especulacao por Software

* Arquitetura IA64 (processador ltanium 2)

— Instrucoes que dao suporte a especulacao
* |Id.a (advanced load)
* chk.a (advanced load check)

— predication
* instrugcoes predicadas



Conclusao

* Especulacao para “resolver” alias
dependency

* Pesquisa futura
— Especulacao por hardware e por software
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