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the circuit simulator, HSPICE. Unlike previous studies, to reduce the delay of

the long global wires, which affects the delay significantly, we appropriately

insert repeaters into them. Our evaluation results show that the wire delay is

|:| D |:| D |:| D I:I D I:I D |:| D D D dominant in a large issue queue. However, for an example, the rate of the in-
crease of the tag drive delay in the 4-issue queue is suppressed with O(W S1-2)

by inserting the repeaters, while O(WS! ) without the repeaters, where the

0 0 0 0 11 O 0 0 0 t1 window size, WS, is more than or equal to 64. We also found that the delays
of the wakeup logic, selection logic, and tag RAM, which compose the critical

path of the issue queue, are approximately identical, and the total delay grows

ith O(WS°9), which that the del imately lineally.
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Evaluation of Issue Queue Delay

Yuyva Koraf! and HiDEKI ANDOT!

The number of in-flight instructions is required to be increased significantly

to solve the memory-wall problem by using out-of-order execution. To imple- Ooooooooooooon

ment this, it is necessary for the size of various resources to be increased. One

of such resources is the issue queue. However, if increasing the issue queue size voboobooooboobboboooooooboobooobboobooooooo
degrades the clock rate. To solve this problem, we are studying a scheme that 0000000000000 O00000OONDODOoDOo®ooooooonoooooon

divides the critical path of the issue queue by pipelining, while suppressing the
deterioration of IPC. To evaluate this scheme quantitatively, we must know the
delay of the issue queue with the various number of entries, and determine that
we should find what number of the stages we must pipeline the issue queue into t1 0000000000000

for a given clock rate. This paper evaluates the delay of the issue queue using Graduate School of Engineering, Nagoya University
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