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|ldeas

* Investigates Memory Controller policies for
DRAM power management

e Claim : Transitioning to low power state when
DRAM chip becomes idle

* Analytic Model : idle time of DRAM chips as an
exponential distribution

* Model Validation by Trace driven Simulation




Key Terms

 Gap — interval between clustered accesses

* Large gap values
« Exponential distribution observed

 Threshold (Th) — Time spent in current power
state before transitioning to low power state



RDRAM

 Power States
» Active, Standby, Nap, Powerdown
» Active state to perform transactions

 Nap mode — Maximum power savings
* Additional delay for Clock resynchronization



RDRAM Power State and Transition Values
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DRAM Power Management
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Methodology

* Metric : Energy — Delay product
* Analytic Evaluation

« Evaluates the energy delay product with transition
policies

e Trace Driven Simulation

« Characterizes the memory access patterns
« Validate the analytic model



Memory Access Pattern

e Time Measurement
between clustered

misses

* Approximation of Gap

distribution
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Analytic Model

1. Memory Access gap as Exponential Distribution
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Analytic Model

4. Mean Energy Cost for resynchronization
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Analytic Model

6. Mean Increased Delay
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Analytic Model

8. Change in Energy Delay Product
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9. Change in Energy delay product per gap
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Analytic Model — Mean Gap Variation
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Analytic Model — Th Variation
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Validation

 Compare Energy-delay product from simulation
and model

« Compress95 — within 5% of Simulation results
 Winword — 50% in some cases



Model Validation — Simulation Graphs
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Conclusions

e Qualitative results are same for both simulation
and model

« DRAM chips should transition to low power
state when they are idle
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