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Abstract

The first thing in designing application-specific instruction set processor is having instruction set
closely matching hardware characteristics. This instruction set design problem can be more
complicated when combined with implementation method selection problem of each instruction. Our
processor model supports two kinds of instructions - primitive or special instructions. Primitive
instructions are implemented using common multifunctional hardware such as ALU. Special
instructions require a set of dedicated hardware, which actually functions as a coprocessor to the
main processor. In this case, special instructions and primitive instructions can be executed
independently. In this paper, we present novel algorithm for generating special instructions for given
application. Parallelism between special instructions and primitive instructions is also considered
during the performance estimation stage of generated special instructions.
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L(nz,nzs,ng)
19 | 12| 5. ReRi+Re+Rs Ti(ng,ns),
L ReRoRoReR | 20wnsms),
Re—RsRs L(ne,nz,ns)
18 | 8 | L Re—Ri*RetRseRs To(ngo,ngs,nes),
Re<Rs-Rs L(nee,nes nee),
Lo(no, s, 1s)
17 16 L. Rs<Ri+R:+Ry Ry To(nge, g3, Nes),
Re<Rs-R: 12(1’152,11'3%1'138),
L ReRiRoRy-Ri-Rs | 02020800
Rr—Rs-RiRs
16 16 L. Rs<Ri+ReRi Ry Lng,ngs,nes),
ReRa-T4 Ta(ns2, 153,138, 1139),
. ReRy+RotRo-Ry-Rg | X120
Rr<Rs-R+Rs
15 8 I;. Re—Ri+Re+Ry-ReRs | (N, ies i),
Rr<Rs-R,-Rs I(nso, e, nzs, ),
Ts(nen, N3, 18, 110)

¥ 12 7 Order IIR el tigt B4 wajo] 4
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