Superscalar vs Superpipelined

• Standard Pipeline: the MIPS or DLX five stage pipeline (5 stages running with standard cycle) • Superscalar: a dual issue processor (2 parallel 5 stage pipelines running with standard cycle) • Superpipelined: a single pipeline, but with twice as many stages that are half as long (10 stages running with half the cycle time)

Two important observations: All instructions still take the same length of time, but Superscalar and Superpipelined have better throughput • At cycle 4, none of the pipelines has finished an instruction • At cycle 10 (6 cycles later), the pipelines have finished:

Standard Pipeline: 6 instructions Superscalar: 12 instructions Superpipelined: 11 instructions • So the throughput is:

Standard Pipeline: 1 instr/cycle Superscalar: 2 instr/cycle Superpipelined: 2 instr/cycle (effectively)

In order to achieve better throughput, more instructions need to be in process at a time • Standard Pipeline:

Instr. 1 starts cycle 1 Instr. 2-5 overlap at least partially with instr. 1 Instr. 6 is first instr. independent of instr. 1 • Superscalar:

Instr. 1 starts cycle 1 Instr. 2-10 overlap at least partially with instr. 1 Instr. 11 is independent of instr. 1 • Superpipeline:

Instr. 1 starts cycle 1 Instr. 2-10 overlap at least partially with instr. 1 Instr. 11 is independent of instr. 1 There is more potential for hazards when there are more instructions overlapping.

Because of these similarities, we will ignore whether our processor is superscalar or superpipelined -- we are mostly interested in throughput, hazard detection and hazard avoidence.

There are practical reasons to choose one over the other, but they occur at too low a level to examine in this course.

For another short description, see PH 6.11 (p.440-441)