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Another example involves register windows. One may argue that instructions executed
in register window overflow/underflow trap handlers should be counted. One may
also argue that for an implementation-independent study, these instructions should not
be counted because the number of register windows is an implementation issue. In
order to better understand the tradeoffs, we have included numbers on register window
overhead for a SPARC implementation with eight windows.

2.5. Architectural Differences Between MIPS and SPARC

MIPS (MIPS I: R3000/R3010) and SPARC (Version 7) have far more architectural similar-
ities than differences. A full description of these similarities and differences appears in
Appendix E of Computer Architecture: A Quantitative Approach.! For review, the major
differences between the MIPS and SPARC instruction set architectures are:

1. MIPS uses a 32-register, fixed-sized, integer register file. SPARC uses a register
window scheme with eight global registers and a set of 24-register overlapping
windows.t Only 32 registers are accessible at any given time.

2. MIPS has instructions to move values between integer and FP (floating point)

registers. SPARC uses integer and FP load/store sequences to move operands
between register sets.

3. MIPS only has single-precision FP loads and stores. SPARC has single-precision
and double-precision FP loads and stores.

4. MIPS loads and stores have one addressing mode: register + immediate. SPARC
loads and stores have two addressing modes: register + immediate and
register + register.

5. MIPS can often perform compare-and-branch in one instruction. SPARC requires
one instruction to set condition codes and another instruction to branch.

6. MIPS branches require an instruction to be executed in the delay slot. SPARC has
annulling branches that can cancel the execution of the delay slot instruction
depending on whether the branch is taken.

7. MIPS requires an intervening instruction between a load and the use of the data
from that load to prevent a load-use data conflict. SPARC allows a load to be
immediately followed by an instruction using that data. If necessary, the
hardware will cause a delay automatically.

8. MIPS has an instruction to move values between single-precision FP registers and
an instruction to move values between double-precision FP registers. SPARC
only has the former.

9. MIPS has integer multiply and divide/remainder instructions. SPARC does not.
10. MIPS does not have FP square root instructions. SPARC does.
11. MIPS does not have conditional trap instructions. SPARC does.

12. MIPS traps to software to manage its TLB. SPARC implements its memory
management in hardware.

13. The immediate constant field in MIPS instructions is 16 bits wide. In SPARC, it is
13 bits wide.

+ So far, all SPARC implementations have either seven or eight register windows.



