COMP3320/COMP6464: High Performance Processors 5.2 Registers and Register Windows
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5.1 Function Calls 5.3 UltraSPARC Microarchitecture

o Historically state of registers stored on the stack prior to function invocation

- Eg in PeANUt may want to store index register to stack before function call

Memory interface unit

o Modern computers have special instructions, eg SPARC provides the save in-
struction:

External cache unit

Prefetch/dispatch unit
Level 1 I-cache

Grouping logic

save %sp,-120,%sp

- provides a new register window, and decrements stack pointer by 120
- stack space reserves space for all relevant registers

- possibly only active registers are saved
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e Limited number of arguments are passed via the 8 shared ins(CWP)/outs(CWP- -
: Integer registers FP registers Level 1 D-cache
1) registers
ALU | ALU FPALU | FPALU Load | Store
- recall most procedures have few arguments Graphics unit duete | queue

- stack pointer is one of these registers
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5.4 SPARC Assembler #1 .section " text"

.align 4
o Examine sum.s produced via .global sum
.type sum, #function
gcc -S sum.c

.proc 04
sum:
'#PROLOGUE# 0
save %sp,-120,%sp
'#PROLOGUE# 1
int sum(int n1, int n2) st %10, [%fp+68]
{ st %i1, [hfp+72]
int tmp; 1d [%fp+68],%00
1d [%fp+72],%01
tmp = nl+n2; add %00,%01,%00
return tmp; st %00, [%fp-20]
} 1d [%fp-20],%00
mov %00,%i0
b .LL1
nop
.LL1:
ret
restore
.LLfel:
.size sum, .LLfel-sum
.ident "GCC: (GNU) 2.8.1"

@
7
&

5.5 SPARC Assembler #2 st %i0, [4fp+68]
st %g0, [%fp-20]
st %g0, [%fp-24]

LL2:
1d [%fp-241,%00
1d [%fp+68],%01
cmp %00, %01
int repeat(int n) bl .LL5
nop
int tmp,i; b .LL3
nop
tmp = 0; LL5:
for (i=0; i<n; i++) 1d [%fp-20],%00
tmp = tmp + i; 1d [%fp-241,%01
add %00,%01,%00
return tmp; st %00, [%fp-20]

1d [%fp-24],%00
add %00,1,%o01
st %ol, [4fp-24]
b .LL2
nop
LL3: !return value & exit
1d [%£fp-201,%00
mov %00,%i0



