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IF	 =  Instruction fetch
RD	 =  Read
MEM	 =  Memory access
WB	 =  Write back
I-Cache	 =  Instruction cache access
RF	 =  Fetch operand from register
D-Cache	 =  Data cache access
ITLB	 =  Instruction address translation
IDEC	 =  Instruction decode
IA	 =  Compute instruction address
DA	 =  Calculate data virtual address
DTLB	 =  Data address translation
TC	 =  Data cache tag check
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(a) Detailed R3000 pipeline

(b) Modified R3000 pipeline with reduced latencies
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(c) Optimized R3000 pipeline with parallel TLB and cache accesses

Figure 12.9   Enhancing the R3000 Pipeline
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