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8

[8] 22nm

SRAM 0.092um2 M1

90nm 45.4

8 1

1(R/W)

45.4

1(R/W)
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1 SRAM

[( /2)2]

22nm 1(R/W)[8] 45.4

1(R/W) 16

1R+1W 32

2R/1W 48

2(R/W) 64

2R+2W 128

5.

5.1

5.1.1

RAM CACTI [9]
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9 RAM

RAM

4.4

9 RAM

X ×
(×2)

(×2)

Y ×

MRF

MRF RAM

3

• 1bit

RAM

•

•
Global

10

10 128 MRF 4

1bit 1(R/W) 8

�log 2 + 1� ×

10 8 3

1 5

4

2

Global

5.1.2

[10]

SPEC2006 ref.0

1G 10M

3

ISA ALPHA

POWER 7[11]

pipeline regread 2 or 3cycles miss penalty 15 or

16cycles MRF Read cycle 1

or 2cycle

4

MRF

3R+3W, 4R+4W, 5R+5W

0,4,8,16

4 RC0

5.2

2

1(R/W) 8 3 2 5

1R+1W 6 6 2 8

2R/1W 8 6 2 8

2(R/W) 5 6 4 10
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10 MRF 1(R/W) × 32entries × 4 banks

MRF 1 copy

3

ISA ALPHA

pipelins stages fetch+decode:5, rename:2, dispatch:2,

select:1, issue:2, regread:2 or 3

fetch/issue width 8 instructions

inst. window 64(unified)

inorer list 256 entries

branch pred. 64K:gshare+32K:local hybrid

miss penalty 15 or 16 cycles

BTB 2 Kentries, 4-ways

L1C 64KB, 8-way, 64B/line, 2cycles

L2C 512KB, 8-way, 64B/line, 8cycles

L3C 8MB, 8-way, 64B/line, 24cycles

main memory 200 cycles

4

INT/FP=32/32

INT/FP=160/160

WB 16×2 (INT/FP)

RC 0,4,8,16×2 (INT/FP)

MRF
1(R/W), 1R+1W, 2R/1W, 2(R/W)

3R+3W, 4R+4W, 5R+5W

MRF 1,2,3,4,6,8,12,16

RC access
1 cycle

(hit/miss dicision)

MRF Read cycle 1 or 2 cycle

2cycle-read

1-read MRF

2-read MRF Latency

IPC≥99% 2R/1W 2(R/W)

IPC≥99%

2(R/W)×6 ,RC0 19.8%,

IPC 99.0%

16-read+8-write

MRF 100%

IPC

MRF IPC 100% IPC

5.2.1

MRF(

)

11

,

MRF

RC

RC

5.2.2

MRF
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11 Area breakdown
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12 mrfread MRF
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1

”1

”
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12 Effect of same entry read

13 IPC 1bank

1-read/bank 1(R/W)

1R+1W 2-cycle read

2-read/bank 2R/W 2(R/W)

2-cycle read

14 MRF Read

Read 2-cycle read

2-read/bank 2R/W 2(R/W)

Latency

5.2.4

RC IPC

IPC 15
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1...16

16 , RC 16

IPC 1cycle-read
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15 4
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16 ( )

IPC≥99%

2(R/W)×6 ,RC0 19.8%,

IPC 99.0%

IPC

17 1 RC

0,4,8,16 4

17 IPC≥99% 4R+4W

RC16 5R+5W RC0

5R+5W/RC0 51.3% 4R+4W/RC16

52.1% 4+4W/RC8

98.9% 99% , 42.1%

, MRF

IPC≥99% 19.8%

.

18 19

18

RC
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RC 16 1/4 RC

MRF

RC MRF

WB INT

RC 0 INT 3.9% WB

3.9% IPC

IPC
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