by 1 2

ABSTRACT

N N N

N

N N.

____________________________________ 1

2 MIP-8915488.

N N N

well. i.e.

e.g.

Black,

N

N N N memory

N?

e.g.

f= g N and C >0 n >N, f(n)<Cg(n f (g g = f f (g f= g f (g f= g f (g), f (g f(n g(n)’’.

R×T_{reload} R T_{reload} is

Ω(logN RlogN

R

i.e.

N

research.

interconnects N N N × i.e.

N

N N

i.e. i.e.

, i.e.

i.e.

OH_{Val} =ST_{stale} +R_{Val}T_{reload,} where S T_{stale} i.e. R_{Val} T_{reload} is N

e.g. T_{stale} and T_{reload} e.g.

C

C N N.

i.e.

OH_{Mem} =R_1 ×C_{reload 1} +R_2 ×C_{reload 2} +T_{busy− TLB}+T_{busy− bus} +T_{pgexcpt,} where: R_1 and C_{reload 1} each. R_2 and C_{reload 2} R_{Mem} =R_1 +R_2. C_{reload 1} and C_{reload 2} are contention-free i.e.

by T_{busy− TLB}, T_{busy− bus} T_{pgexcpt} C_{reload 1} and C_{reload 2} C_{reload 1} C_{reload 2} T_{busy− TLB} T_{busy− bus} bus. T_{pgexcpt} e.g. T_{busy− TLB}, T_{busy− bus} T_{pgexcpt} SIM cf

× ×

i.e.,

SIM

i.e.

i.e.

e.g.

A simulation

R_{Val} N. R_{Val} N N studied. OH_{Val} N R_{Val} N OH_{Val} NlogN

R_{Val}

NlogN OH_{Val} N

N.) R_{Val} and OH_{Val}

R_{Val} with N

R_{Val} =aN +b Fit TLBEs

Val r^2 N+ _______________________________________ N+ _______________________________________ Simple/33% N+ N+ _______________________________________ N+ _______________________________________ Simple/50% N+ N+ _______________________________________ N+ _______________________________________ Peskin/33% (2) N+ N+ _______________________________________ N+ _______________________________________ Peskin/50% (3) N+ R_{Val}

R_{Val} with N

R_{Val} and N i.e. r^2

R_{Val} with N i.e. i.e.

N N

N fully- N

N=2^i, i = , i.e.

Referencing = = = = = = =64 N− for N> N for N>

R_{Val} with N:

N N>

R_N − R_1 N f N− f

between R_N − R_1 N− f

N − R_1 −

R_{Val}

N − R_1 −

R_{Val}

N Θ(N R_{Val} N

N− f N with N= prevents R_{Val}

R_N − R_1 N− f

OH_{Val} N. OH_{Val} =alogN+b OH_{Val} r^2

Referencing = = = = = = =64

N− for N> N for N>

N − R_1 −

R_{Val}

N − R_1 −

R_{Val}

Val r^2 N+ N+ Simple/33% (4) N+ N+ N+ Simple/50% N+ N+ N+ Peskin/33% N+ N+ N+ Peskin/50% N+ OH_{Val}

OH_{Val} =S×T_{stale} +R_{Val}×T_{reload} S

S×T_{stale} contributes

OH_{Val}

2 N+

C_{reload} =18+_2 N+ =33+_2

OH_{Val} =R_{Val}×C_{reload} . R_{Val} =aN +b OH_{Val}

OH_{Val} =alogN+b r^2 =.

Validation-All Stale OH_{Val} =R_{Val}×(C_{reload} +T_{stale} i.e.

N between = Θ N Θ(NlogN NlogN R_{Val} =aN +b, where b >>a N NlogN OH_{Val} N=128. R_{Val}∼6094N+

OH_{Val}∼R_{Val}×C_{reload} ∼(aN +b c +dlog_2 N)=caN +cb +daNlog_2 N+dblog_2 N , where a =6094, b =899240, c = d =_2 N N= N= Nlog_2 N N≥

Generic R_{Val}

C_{reload} N

log_2 log_2 N

OH_{Val}—Simple/33%/64

N N

R_{Mem}

N>2, R_{Mem} N. (2) R_{Mem} R_{Mem} as N R_{Mem} to R_{Val}

R_{Val} R_{Val};

R_{Mem} with N (1) C N C TLBs.

N. Nsimulated, R_{Mem} N linear-

R_{Mem}

N=2^i, i = R_{Mem} N i.e. actually decreases with N R_{Mem} N N. R_{Mem}

OH_{Mem} R_{Mem} R_{Mem}, OH_{Mem}, N N

N N

OH_{Mem} with N. N increases, i.e., T_{busy− TLB}, T_{busy− bus} T_{pgexcpt}, N OH_{Mem} (1) T_{pgexcpt} N

N T_{pgexcpt} T_{busy− TLB} and T_{busy− bus} N N R_{Mem} (which

R_{Mem} decreases. N R_{Mem} N OH_{mem} N

N

N N

N

R i.e. overhead, OH.

R_{Mem} R_{Val}, R_{Mem} R_{Mem} R_{Val}

R_{Mem} R_{Mem} As N increases, R_{Mem} R_{Val} N

R_{Mem} >R_{Val} OH_{Mem} >OH_{Val} N≤

T_{busy− TLB} from OH_{Mem} OH_{Mem} T_{busy− TLB} T_{busy− bus} OH_{Mem}

N

R N N

OH_{Shoot} =R×C_{reload} T_{Shoot,} where R C_{reload} β T_{Shoot}

C_{reload} =9+_2 N+ .

Rand β:

R=R_{Val} R_{Val} N

β

estimate T_{shoot} =N +_2 N+

i.e., beyond N≥256. OH_{Shoot} β

β β β N=128.

Since R_{Val}×C_{reload} T_{Shoot} NlogN and β with N OH_{Shoot} OH_{Val} NlogN.

N

N N N

N N N

N

Acknowledgements

References

AMD, BBN,

tiprocessors,’’ Computer, 23

chitecture

Experimental

8

, 37

, C-18

1990.

1981.

, C-34

Proceed-

Computer, 14 Proceed-

Systems, 3 ,

Computer, 23