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Processor-DRAM Gap (latency)

µProc
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The situation has changed
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Memory Latency and IPC
����in-flight inst.
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Reducing Memory Latency
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Outline
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Kilo-instructions processors
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Scalability
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Utilization of the Resources
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Instructions in-flight (Int, ROB=2048)

Branches
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Checkpointing Instructions
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Checkpoint Information
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Ephemeral registers

� + ���4�����

� 9���(�����������
����������
� /�������
: ����;�����

� &���
 �������

� < ��(�6(��,��
&�� � ��
����������

� 1 ��� ����
/��������

� �����������
- �����

� ���6��� ����
14��������

� /�����,
= ��


� &���������



28

� + ���4�����

� &��4��������
����� ���
����� �

� C ������(��	�����
/��������

� 1���	
/������

� 1 ��� ����
/��������

Virtual-Physical Registers

Icache Decode&Rename Commit

Register Unused Register Used Register Unused

Register Used Register Unused

Register Unused Register Used

Register Used



29

Early Release + Virtual Registers I
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Early Release + Virtual Registers II
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Instruction Queues
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Performance Evaluation
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Memory Latency, SLIQ size and Performance
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Memory Latency
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Large Reorder Buffers
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Load-Store Queues
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