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A multi-purpose VLIW architecture

Kotaro Endo, Ryuji Sakai, 8hinichiro Suzuki
Yoichiro Takeuchi, Tadashi Isikawa, Ryoya Mori

TOSHIBA Information & Communication B8ystem Laboratory

We have developped a VLIW machine which can execute 4 RISC type instructions
simultaneously. VLIW architecture is suitable for programs with high parallelisnm
because it schedules instructions statically. On the other hand, it is difficult to get
high performace of programs with little parallelism, such as non-numerical applications
On applying VLIW architecture, ¥e also considered the performance with little
parallelism. We propose some ideas which support compilers to realize aﬁvanced
optimization, and to extract local parallelism. This paper describes the architecture

outline, scheduling tactics typical of this architecture, and performance evaluations.
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[ 4000520 1 [ ndugoer7), %) }| nop | | nop | [ tmui(o11,%10,%16) ]
[ 4000530 | [ add(%r4,#0x40081158,%17) | { nop }{ tmul(%13,%19,%19) |
[ 4000540 | | add(%rd,#0x40081160,%r8) | [ nop || tmulget3,%i10,%17) |
4000550 add(%r4,#0x40081150,%6) fadd(%{8,%15,%18) tmul(%f1,%110,%15)
4000560 Hd¥([%r2],%110) nop nop Imul(%13,%10,%10)
4000570 11d1([%17],%19) nop fadd(%6,%19,%18) 1mul(%18,%110,%16)
4000580 11d1{{%r8),%15) fadd{%{5,%10,%0) nop nop
4000590 11dY[%r61,%17) nop 1add(%12,%17 %15) {mul(%18,%15,%12)
4000520 add(%r4,#0x40080018,%r6) nop Imul(%10,%19,%19)
40005b0 add(%rd,#0x40080008,%r8) nop {mul(%15,%7 %17)
40005¢0 add(%r4,#0x40080010,%r7) 1add(%14,%19 ,%I9) nop
40005d0 nop [ tadd(%14,5%12,%16) fadd(%14,%16 ,%!2) nop
400050 nop [fadd(%ta,%17,%17) 1511(%19,[%r7}) add(%r3,#%04,%13)
4000510 stl1(%r3,#0x000003e5,@1) 15t1(%16,[%r6)) nop
4000600 [11)tst11(%13,#0x000003e9,@0) 1st(%17 [ %r8)) [1t]branch(#0x400004c0)
4000610 add(%0,#%20,%10) | [ add(%r2,#%20,%r2) Ist(%12,{%r0)) add(%r4,#%20,%r4)
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