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(IPC: instructions per cycle)
(IQ:issge queue) (RRQ: rearranging randog queue)
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The single-thread performance improvement is very sluggish in recent
computers. | studied about the organization of the issue queue (1Q), which affects the performance
(IPC: instructions per cycle) most significantly in various structures in a processor, and proposed
a new 1Q organization called rearranging random queue (RRQ). My evaluation results showed that the
RRQ achieved high IPC as well as low power consumption and short delay, compared with conventions
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Pipeline width
Reorder buffer

1Q

Load/store queue
Physical registers
Branch prediction

Function unit
L1 I-cache

L1 D-cache
L2 cache
Main memory
Data prefetch

4-instruction wide for each of fetch, decode, issue, and commit
128 entries

64 entries

64 entries

128(int) + 128(fp)

12-bit history 4K-entry PHT gshare, 2K-set 4-way BTB,
10-cycle misprediction penalty

2 iALU, 1 iMULT/DI1V, 2 Ld/St, 2 FPU

32KB, 8-way, 64B line

32KB, 8-way, 64B line, 2 ports, 2-cycle hit latency, non-blocking
2MB, 16-way, 64B line, 12-cycle hit latency

300-cycle min. latency, 8B/cycle bandwidth

stream-based: 32-stream tracked, 16-line distance, 2-line degree,

prefetch to L2 cache
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OQ | 4 entries
MQ | 60 entries
PQ | 96 entries, 6 bits per entry, 4 ports
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