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Decoding techniques used in superscalars
[image: image2.jpg](To Execution Core)

Figure 3: The PowerPC 601’s front end
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Figure 4.1: The principle of predecoding
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Type/Year of first Issue rate Issue rate | Clock rate’ Pipeline
volume shipment instr./cycle instr./cycle MHz cycles?

PA7200 (1995) 2 100 n.a.
PA 7100 (1992) 2

PA8000 (1996) 4 150 n.a.
PowerPC 601 (1993) 4

—3>» PowerPC 620 (1996) 4 133 MHz F D/ E

PowerPC 604 (1995)
R8000 (1994) 4 —3> R10000 (1995) 4 200Mhz | FD,I,E

UltraSparc (1995) 4 167 Mhz FD, ILE
SuperSparc (1992) 3

Hal PM1 (1995) 4 154 Mhz FED I E
Am 29000 sup. (1995) 3 K5 (1995) ~2° n.a. n.a.
421164 (1995)
PentiumPro (1995)

'In the figure we list the initial clock rates.

*The abbreviation of pipeline cycles is as follows: F: Fetch, D: Decode, I: Issue, E: Execute.
Here, the subsequent cycles are omitted.

The issue rate is 4 microinstructions/cycle, which equals roughly 2 x86 instructions/cycle




Figure 4.2: The introduction of predecoding.
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Principle of the decoding with CISC/RISC conversion
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Figure 4: The Athlon’s decoding hardware
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The principle of instruction grouping in IBM’s, POWER4 and POWER5 processors
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POWER 5 Core

Instruction Cache: More then instructions alone
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Chapter 4, Opteron’s Instruction Cache and Decoding
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