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EDGE_LATENCY (I1, 12)=1 »

138756.doc -22-



200947343

ErREARMRELNASL B R/ ML > 8] FEXS
EDGE_LATENCY (11, I2)=#% X (1, HARDWARE_
LATENCY (11, 12)-INSTR _DIST (11, 12) -
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B REFARR NSRBI LZRRT A
SYSTEM AND METHOD FOR INSTRUCTION LATENCY
REDUCTION IN GRAPHICS PROCESSING
O . ixmums:

ABEAB T —~HAG% - FEREE  EF—%E5(H

v —ZEEHEFR )T KL ANBROGTESR

L BIEEAS IR —BHEHELSEEM K DIHES L

B o

|

EEXBRAFER

A system, method and apparatus are disclosed, in which an
instruction scheduler of a compiler, e.g., a shader compiler,
reduces instruction latency based on a determined instruction
distance between a dependent predecessor and successor

instructions.
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0(91) type2: rcp r9.w, r8.w

1(93) type3: (rpt2)fmul r10.x, (r)rd.x, r9.w
2(95) type3: (rpt2)fmul r1l.x, (r)r5.x, r9.w
3(97) type3: (rpt2)fmul r12.x, (r)ré.x, r9.w
4(99) type3: (rpt2)fmul r13.x, (r)r7.x, r9.w
5(102) type3: (lock)fmul dummy, r11.x, r11.x
6(103) type3: (rptl)fmac r9.x, (r)rllLy, (r)rlly
7(105) type2: rsq r9.x, r9.x

8(107) type3: (rpt2)fmul r9.x, r9.x, (r)ril.x
9(110) type3: (lock)fmul dummy, ri12.x, r12.x

10(111) type3:
11(113) type2:
12(115) type3:
13(118) type3:
14(119) type3:
15(121) type2:
16(123) type3:
17(125) type4:
18(132) type4:
19(134) typed:
20(136) typed:
21(138) type2:
22(140) type3:
23(141) type3:
24(143) type3:
25(145S) type2:
26(147) type3:
27(148) type3:
28(150) type3:
29(151) type3:
30(153) type3:
31(154) type3:
32(157) type3:
33(158) type3:
34(160) type2:
35(162) type3:
36(165) type3:
37(166) type3:
38(168) type2:
39(170) type3:
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(rptl)fmac rl4.x, (r)ri.y, (r)ri2.y
rsq rl4.x, rl4.x

(rpt2)fmul r14.x, r14.x, (r)ri2.x
(lock)fmul dummy, r10.x, r10.x
(rptl)fmac r15.x, (r)r10.y, (r)r10.y
rsq r15.x, r15.x

(rpt2)fmul r15.x, r15.x, (r)r10.x
sample r16.XYZW, r3.xyyy, m1, sl
fmad r17.z, cl.y, r16.y, -cl.x

fmad rl7.y, cl.y, rl16.y, -cl.x

fmad r17.x, cl.y, r16.x, -cl1.x
(rpt2)fmov r16.x, (r)r17.x
(lock)fmul dummy, r16.x, r16.x
fmac r16.z, r16.y, r16.y

fadd r16.z, -c1.x, r16.z

sqrt r16.z, -r16.z

(lock)fmul dummy, r16.x, r9.x
(rptl)fmac r18.x, (r)r16.y, (r)r9.y
(lock)fmul dummy, r16.x, r14.x
(rpth)fmac ri8.y, (r)rl6.y, (r)rid.y
(lock)fmul dummy, r16.x, r15.x
(rptl)fmac r18.z, (r)r16.y, (r)rl1s.y
(lock)fmul dummy, r18.x, r18.x
(rpt)fmac r20.x, (r)r18.y, (r)ri8.y
rsq r20.x, r20.x

(rpt2)fmul r18.x, r20.x, (r)r18.x
(lock)fmul dummy, r13.x, r13.x
(rptl)fmac r21.x, (r)r13.y, (r)ri3.y
rsq r2l.x, r21.x

(rpt2)fmul r21.x, r21.x, (r)r13.x
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40(172) type3:
41(173) type3:
42(175) type3:
43(177) typed:
44(180) type3:
45(181) type3:
46(183) type2:
47(185) type3:
48(187) type3:
49(188) type3:
50(190) type4:
51(192) type3:
52(193) type3:
53(196) type2:
54(197) type3:
55(198) type2:
56(200) type3:
57(202) typed:
58(204) typed:
59(209) type2:
60(206) type2:
61(208) type0:

(lock)fmul dummy, r21.x, r18.x
(rptl)fmac r22.x, (r)r2Ly, (r)r18.y
fmul r22.x, ¢2.x, r22.x

(rpt2)fmad r22.x, r22.x, (r)r18.x, -(r)r21.x
(lock)fmul dummy, r22.x, r22.x
(rpt)fmac r24.x, (r)r22.y, (r)r22.y
rsq r24.x, r24.x

(rpt2)fmul r22.x, r24.x, (r)r22.x
(lock)fmul dummy, ¢3.x, r18.x
(rptl)fmac (sat)r25.x, (r)c3.y, (r)r18.y
fmad r25.x, c4.x, r25.x, cd.y
(lock)fmul dummy, ¢3.x, r22.x
(rptl)fmac (sat)r25.y, (r)c3.y, (r)r22.y
log r26.x, r25.y

fmul r26.x, ¢6.x, r26.x

exp r2S.y, r26.x

fmul r25.y, ¢0.w, r25.y

sample r27.XYZW, r2.xyyy, m0, s0
(rpt2)fmad r27.x, (r)r27.x, r25.x, r25.y
sqrt r.z, (r)r27.z

(rptl)sqrt ro.x, (r)r27.x

end
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812

N

0(125) type4: (syn)sample r16.XYZW, r3.xyyy, ml, sl
1(202) type4: (syn)sample r27.XYZW, r2.xyyy, mo0, s0
2(91) type2: (syn)rep r9.w, r8.w

3(132) type4: (syn)fmad r17.z, cl.y, r16.y, -c1.x
4(134) typed4: (syn)fmad r17.y, cl.y, r16.y, -cl.x
5(136) typed4: (syn)fmad r17.x, cl.y, r16.x, -cl.x
6(93) type3: (rpt2/syn)fmul r10.x, (r)rd.x, r9.w
7(95) type3: (rpt2/syn)fmul r11.x, (r)r5.x, ro.w
8(97) type3: (rpt2/syn)fmul r12.x, (r)ré.x, r9.w
9(99) type3: (rpt2/syn)fmul ri13.x, (r)r7.x, r9.w
10(138) type2: (rpt2)fmov r16.x, (r)r17.x

11(118) type3: (lock)fmul dummy, r10.x, r10.x
12(119) type3: (rpt1)fmac ri1s.x, (r)r10.y, (r)r10.y
13(102) type3: (Jock)fmul dummy, riLx, ril.x
14(103) type3: (rpt1)fmac r9.x, (r)riLy, (r)rll.y
15(110) type3: (lock)fmul dummy, ri2.x, r12.x
16(111) type3: (rpth)fmac r1d.x, (r)r12.y, (r)ri2.y
17(121) type2: rsq r15.x, r1S.x

18(165) type3: (lock)fmul dummy, r13.x, r13.x
19(166) type3: (rptl)fmac r21.x, (r)r1d.y, (r)rid.y
20(105) type2: rsq r9.x, r9.x

21(140) type3: (lock)fmul dummy, r16.x, r16.x
22(141) type3: fmac r16.z, r16.y, r16.y

23(123) type3: (rpt2/syn)fmul r15.x, r15.x, (r)r10.x
24(113) type2: rsq rld.x, rld.x

25(107) type3: (rpt2/syn)fmul r9.x, r9.x, (rril.x
26(168) type2: rsq r2l.x, r2l1.x

27(143) type3: fadd r16.z, -cl.x, r16.z

28(115) type3: (rpt2/syn)fmul r14.x, ri4.x, (r)ri2.x
29(170) type3: (rpt2/syn)fmul r21.x, r21.x, (r)r13.x
30(145) type2: sqrt r16.z, -r16.z

31(147) type3: (lock)fmul dummy, r16.x, r9.x
32(148) type3: (rptl/syn)fmac r18.x, (r)r16.y, (r)r9.y
33(150) type3: (lock)fmul dummy, r16.x, r1d.x
34(151) type3: (rptl/syn)fmac r18.y, (r)r16.y, (r)yr1d.y
35(153) type3: (lock)fmul dummy, r16.x, r15.x
36(154) type3: (rptl/syn)fmac r18.z, (r)rl16.y, (r)r15.y .
37(219) type0: (rpt2)nop

38(157) type3: (lock)fmul dummy, ri18.x, r18.x

39(158) type3: (rptl)fmac r20.x, (r)r18.y, (r)ri8.y

40(222) type0: (rptl)nop

41(224) type0: (rpt3)nop

42(160) type2: rsq r20.x, r20.x

43(162) type3: (rpt2/syn)fmul r18.x, r20.x, (r)r18.x

44(228) type0: (rpt2)nop

45(172) type3: (lock)fmul dummy, r21.x, r18.x

46(173) type3: (rptl)fmac r22.x, (r)r2l.y, (r)r18.y

47(187) type3: (lock)fmul dummy, ¢3.x, r18.x

43(188) type3: (rptl)fmac (sat)r25.x, (r)ed.y, (r)ri8.y

49(175) type3: fmul r22.x, c2.x, r22.x

& 3C
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50 (231)
51(190)
52 (177)
53 (233)
54 (180)
55 (181)
56 (236)
57(238)
58 (183)
59(185)
60 (242)
61(192)
62 (193)
63 (245)
64 (247)
65(196)
66(197)
67 (251)
€8 (253)
69(198)
70(200)
71(257)
72 (204)
73 (260)
74 (262)
75 (209)
76 (206)
77(266)

78(208)

138756-fig.doc

typeO:
typed:
typed:
typeO:
type3:
type3:
typeO:
type0:
type2:
type3:
typeO:
type3:
type3:
typeO:
typeO:
type2:
type3:
typeO:
typeO:
type2:
type3:
typeO:
typed:
type0:
typeO:
type2:
type2:
typeO:
typel:

(rptl)nop
fmad r25.x, c4.x,
(rpt2) fmad r22.x,
(rpt2)nop
(lock)fmul dummy,
(rptl)fmac r24.x,
(rptl)nop
(rpt3)nop
rsq r24.x, r24.x

(rpt2/syn) fmul r22.x, r24.x,

(rpt2) nop

r25.x,
r22.x,

r22.x,
{(r)r22

cd.y
(r)rli8.x, -(r)r2l1l.x

r22.x

D &

(r)r22.y

(r)r22.x

(lock) fmul dummy, c¢3.x, r22.x

(rptl) fmac (sat)r25.y,

(rptl)nop
(rpt3) nop
log r26.x, r25.y

(syn) fmul r26.x, c6.x, r26.x

(xptl)nop
(rpt3)nop
exp r25.y, r26.x

(syn) fmul r25.y, c0.w, r25.y

(rpt2) nop

(rpt2/syn) fmad r27.x,

(rptl)nop
(rpt3)nop

sqrt r0.z, (r)r27.

(rptl)sqgrt r0.x, (r)r27.x

(syn) nop
end

5 8D
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0(125) typed:
1(202) typed:

2(91) type2:

3(132) type4d:
4(134) typed:
5(136) typed:

6(93) type3:

7(95) type3:

8 (97) type3:

9(99) type3:
10(138)
11(118)
12(119)
13(102)
14(103)
15(110)
16(111)
17(121)
18(165)
19(166)
20(105)
21(140)
22(141)
23(123)
24 (113)
25(107)
26(168)
27 (143)
28(115)
29(170)
30(145)
31(147)
32(148)
33(150)
34(151)
35(153)
36(154)
37(219)
38(157)
39(158)
40(220)
41 (222)
42(160)
43(162)
44 (226)
45(172)
46(173)
47(187)
48(188)
49(175)

type2:
type3:
type3:
type3:
type3:
type3:
type3:
type2:
types3:
type3:
type2:
type3:
type3:
type3:
type?2:
type3:
type2:
type3:
type3:
type3:
type2:
type3:
type3:
type3:
type3:
type3:
type3:
typeO:
type3:
type3:
typeO:
typeO:
type2:
type3:
typel:
type3:
type3:
type3:
type3:
type3:

(syn) sample rl6.XYZW, r3.xyyy, ml, sl
(syn) sample r27.XYZW, r2.xyyy, mO, sO
w, r8.w

(syn) xrcp r9.

(syn) fmad rl7
(syn) fmad rl7
(syn) fmad rl?7
(rpt2/syn) fmul
(rpt2/syn) fmul rill.
(rpt2/syn) fmul ri2,
(rpt2/syn) fmul ril3,

(rpt2) fmov
(lock) fmul
(rptl) fmac
(lock) fmul
(rptl) fmac
(lock) fmul
(rptl) fmac
rsq rl5.x,
(lock) fmul
(rptl) fmac

rl6.x,
dummy ,
rl5.x,
dummy,
r9.x,
dummy,
rld.x,
rl5.x
dumnmy,
r2l.x,

rsq r9.x, r9.x

{lock) fmul

dummy,

.z, cl.y, rlé.y,
.y, cl.y, rlé6.y,
.x, cl.y, rl6.x,
x, {(r)rd.x, r9.
x, (r)x5.x, r9.
x, (r)r6.x, r9.
x, (r)r7.x, r9.

rl0.

(r)rll.y,

(r)rl7.x
rl0.x, rl0.x
(r)rlo.y,
rll.x, rll.x
rl2.x, rl2.x
(r)rl2.y,
r13.x, rl3.x
(r)rl3.y,

rlé.x, rlé.x

fmac rl6.z, ri6.y, rlé6.y

(rpt2/syn)fmul r15.x, riS5.x,

rsq rl4.x,

(rpt2/syn)fmul r9.x, r9.x,

rsq r2l.x,
fadd rleé.z,

(rpt2/syn) fmul rld.x, rild.x,
(rpt2/syn) fmul r21.x, r2l.x,
sqrt rl6.z, -rl6.z

rld.x

r2l.x

-cl.x, rlé6.z

(lock) fmul dummy, rl6.x, r9.x

(rptl/syn) fmac rl8.x,

(r)rle.y,

(lock) fmul dummy, rl6.x, rld.x

(rptl/syn)fmac ri18.y,

(lock) fmul

(rpti/syn)fmac rl8.z,

nop

dummy,

(r)rl6.y,
rl6.x, rl5.x
(r)rlé.y,

(lock) fmul dummy, rl8.x, rl8.x

(rptl) fmac
(rptl)nop
(rpt3) nop
rsq r20.x,

(rpt2/syn) fmul rl18.x, r20.x,

nop

r20.x,

r20.x

(r)rl8.y,

(lock) fmul dummy, r2l.x, rl8.x

(rptl) fmac

r22.x,

(r)r2l.y,

(lock)fmul dummy, c3.x, rl8.x

(rptl) fmac (sat)r25.x,

fmul r22.x,

c2.x,

& 8K
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(r)c3.y,
r22.x

-cl.x
-cl.x
-cl.x

£ ¥ €%

(r)ri0.y
(r)rll.y

(r)rl2.y

(r)rl3.y

(r)rl0.x

(r)yrll.x

(r)xrl2.x
(r)rl3.x

(r)r9.y
(r)rld.y

(r)rlS5S.y

(r)rl8.y

(r)rl8.x

(r)rl8.y

(r)rlB.y
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50(227) type0: (rptl)nop
51(190) typed: fmad r25.x, cd.x, r25.x, cd.y
52(177) typed: (rpt2)fmad r22.x, r22.x, (r)rl8.x, -(r)r2l.x
53(229) type0: nop
54(180) type3: (lock)fmul dummy, r22.x, r22.x
55(181) type3: (rptl)fmac r24.x, (r)r22.y, (r)r22.y
56 (230) typeO: (rptl)nop
57(232) type0O: (rpt3)nop
58(183) type2: rsq r24.x, r24.x
: 59(185) type3: (rpt2/syn)fmul r22.x, r24.x, (r)r22.x
60 (236) type0: nop
e 61(192) type3: (lock)fmul dummy, c3.x, r22.x
62(193) type3: (rptl)fmac (sat)r25.y, (r)c3.y, (r)r22.y
63(237) typel: (rptl)nop
64 (239) typeO: (rpt3)nop
65(196) type2: log r26.x, r25.y
66(197) type3: (syn)fmul r26.x, c6.x, r26.x
67 (243) typeO: (rptl)nop
68 (245) type0: (rpt3)nop
69(198) type2: exp r25.y, r26.x
70(200) type3: (syn)fmul r25.y, cO.w, r25.y
71(249) typeO: (rpt2) nop
72(204) typed: (rpt2/syn)fmad r27.x, (r)r27.x, r25.x, r25.y
73(252) typeO: (rpt3)nop
74 (206) type2: (rptl)sqrt r0.x, (r)r27.x
75(256) typeO: {rptl)nop
76 (209) type2: sqrt r0.z, (r)r27.z
77(258) typeO: (syn)nop
78 (208) type0: end

5| SF
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