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A Novel VLIW Schedule Strategy for Distributed Register Files

WU Nan, WEN Mei, ZHANG Chur yuan
( College of Computer, Natioral Univ. of Defense Technology, Changsha 410073, Chira)

Abstract: Newly- emerging high performance processors for intensive computing generally use distributed register files to support
ALU array and to explore instruction level parallelism ( ILP) by VLIW. Research of the VLIW compiler for distrbued register file has
beena hotspot. KernelC compiler ISCD developed by Stanford Universiy was the fist of is kind to deal with VLIW schedule for
distributed register file and the only compiler actually applied as well. However, it limited the program for its weakness of scheduling the
code with heavy workload. Based on ISCD, this paper presents a new VLIW schedule strategy. Experimental results show that it can deal
wih dstributed regster file allocation with heavy workload very well.
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kemel DAGExample(
istream<float>in X,
istream<float>in 7,
ostream<float>out U,
ostream<float>out }/
)
{
float z=3.14; 1:2z=3.14
loop_stream(in X){
// 1oad inputs 2:in0>>x
in X>>x; 3:inl>>y
// transform dat.
R, amsy =
5:b=a+1.0
6 :c=2%z
7 iv=b¥c
u=(z+xy"2 8:d=z+x
9:u=d*d
// store outputs
out U<<u
out <<y
H
}
1
Fig. 1 Architecture of MASA processor
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Tab.1 Machine parameter of MASA simulator
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REGISTER ALLOCATION FAILURE!
// maximum register allocation:

/o idx: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
// max: 256 32 2 32 32 32 32 32 32 32 3R 32
/I use: 62 7 2 31 31 25 30 30 22 28 14 2
/1 idx: 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
// max: 32 16 16 16 16 16 16 1 1 1 1 1 1 1
/I use: 15 10 3 2 g8 1 1 0 0 0 0 0 0
() JRAHHWT MAFFSRIRER
ALLOCATE REGISTERS:
// maximum register allocation:
/o idx: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
/' max: 256 32 2 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
/I use: 62 4 2z 27 29 29 29 32 30 29 32 27 18 21 27 22 13 15
/Il idx: 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
// max: 32 16 16 16 16 16 16 1 1 1 1 1 1 1 1
/I use: 16 10 3 2 4 1 1 0 0 0 0 0 0 0 0
(b) Frfes T MFFRS AR
2
Fig.2 Kemel-stream graph of Ygx2
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Tab. 2 Kerneld performance of Ygx2
-h -V - min - max -e - uexy - all
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Tab. 3 Function unit and LRF configuration of MASA and imagine
/
H. 264 Encoding: H.264 , blsh
Blocksrh 1125 4 409
Spar-based Polygon Rendering, 3D
sortfrag 1482 6 826
ygx2: , JAPCM
Uvx 3075 5 1381
EISd 2014 3 1936
CAPAO: ,IAPCM
camain 2431 6 975
polynoms 1556 3 1053
DOSE2: , , IAPCM
gfia 2855 4 1496
EPT 2. siff , , IAPCM
cee 1568 837
gear 1887 1254
7771 , ,IAPCM
loopK] 1936 2 1102
4 VLW
Tab.4  Bandwidth hierarchy
- m - m — m — m -V -V -V -V
) ) - all
— ne - € — ml — ma — ne - € — mi1 — ma
Bloderh 0 1 1 1 1 1 1 1 1 1
VLIW o 415 488 696 514 426 770 882 423 495
onfrig 0 0 0 0 0 0 0 0 0 0
VLIW 326 326 326 326 326 326 326 326 326 326
0 4 1 2 2 2 1 1 1 2
By w o 856 1478 1621 1254 1830 1503 1640 1524 890
0 5 3 3 3 4 2 3 2 3
Uy o 1602 2620 1690 1091 1213 1644 1355 1323 1190
. 0 3 2 2 3 2 1 1 2 1
AR yLw 0 455 1127 1025 1099 600 854 775 810 538
0 2 1 2 2 3 1 1 1 1
polynoms ;1 o 550 1533 1420 1145 933 957 896 914 665
‘ 0 4 2 2 2 3 3 2 3 2
g v = 921 1247 1389 895 1023 942 903 1025 860
0 2 1 1 2 1 1 1 1 1
B oo 474 &5 64 566 795 751 683 548 489
0 6 3 5 3 4 2 2 3 2
Y vLw oo 872 2280 937 1927 1108 1624 2124 1424 913
gk 0 4 4 3 4 4 3 3 3 3
VLIW o 695 799 886 819 71 821 845 804 756
0 31 1.7 21 22 24 L5 L5 1.7 16
0 1. 98
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Tab. 1 Minelobe and sidelobe level of the reflector
PSIR ISLR PSLR ISIR
(m) (dB) (dB) (m) (dB) (dB)
0. 2940 - 11. 84 - 2079 0. 6620 - 14 48 - 847
0. 3280 - 11.27 -679 0. 1640 - 14 27 - 1.54
0. 2160 - 16.47 - 579 0. 1560 - 1570 - 1.46
0. 2200 - 16.92 - 634 0. 1640 - 1575 -1.23
4
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