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Implementation of a Computer Algebra System Risa/Asir

Masayuki Noro and Taku Takeshima
IIAS-8IS, FUJITSU LABORATORIES LTD.
140 Miyamoto, Numazu-shi, Shizuoka, 410-03 JAPAN
(e-mail:noro@iias.flab.fujitsu.co.jp)

A computer algebra system Risa/Asir consists of an application program Asir for interactive
use and several subroutine libraries which can be used as parts of other programs. The libraries
include basic arithmetic subroutines (engine), storage manager, parser and interpreter, which
can be used from various levels. The engine executes arithmetic on bignum’s and polynomials,
factorization, etc. Its performance is sufficiently high compared with other systems. Asir has a
C-like user language and a dbx-like debugger for the user language. This paper describes the
structure of Risa/Asir, the data structures and the algorithms used in the system. We also show
some timing data and comparisons with other systems.
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typedef struct oObj { short id, pad; } *Obj;
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DIEM [7) BRASNT VS,

2.1 HFEE

LYV VORT, BODEELEHERTOEI, H
HEBRBEERTH D, LoT. FOEMTHHEEH
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Bo TNHITOWTIIHEUIIT R o TWie\, $HZHEE
ZoWTiE, AEVEEE, FHEERicm sz LAt
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PNBDIE, BED RISC 70t v+ 3Ll
HHH, BMHBIZE 5> TRAFILRIETH 5,

2.2 ZEKX

UL, HDEEBITOVTHREONNCEEL , &
HORY. FREE YA M LAEREREHV TR,

typedef struct oP { short id, pad; V v;
struct oDCP *dc; } *P;
typedef struct oDCP { Q d; P c;
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¢ UNIX (Mach)

Sun3, Sund4, NEWS(CISC, RISC), VAX,
Apollo, DECStation, NeXT, RISC LUNA

¢ MacOS
Macintosh

¢ DOS Extender/MS-DOS
IBM-PC Clone, PC98, FM (R. TOWNS)

DD OS LT, FRFRIIBT - v ETH
fEL T3, #%%/0S/CPU 1T 203, Fic

o XEETIER

o ¥AFIv ATV bu—¥
°» FIT AV YA

o HEEHRRE

THbh, FIT. AT VEHRIL, JutbAn T2
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K=F2oLOhEiATTE 5 Z LANED 28, MacOS,
MS-DOS (2B8WTid, HEEOHBETIFUR SN D4
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FHEbDEFoTVDA, TOMERICHLTIRIZLA
EHEMA RV, 13 AL DS 2 ENICE  SHE
DBHb, ZOFEFIL, MS-DOS L TT 57 4v 7 A%
RBEEHATL2HEATORMTH L LEL SR 5,

FEREHFPREIL CPU I T %, Zhid, bignum
V—F T DBRIERELZDHDTHY,

axb+c=gxd+r (H, FEOFHE)
DEALTOYTN—F % 5 HE S LICEVEL RS,

6 Timings

SPECmark & dIci@icfibh sy Fv—2
B BB YR T A LTIREZEE LR, £
Be, BRAER IR CFFMTEB L) 7 —F %162
CERROTHETHY), LTIRTIAIVIF—%
i3 HLET—oDATEERTHDOTH S,

fE e E$% 12, SparcStation2 (40MHz Sparc,
64MB) T, Asir, REDUCE3.4 7 — # i3 GC K
B\ EATRER 288 L. Maple V R2, Mathemat-
ica2.0 (Mma) iIZBWTIE, RE SN LRI GC 255
TNEDEPAREDD, FESNIHFHEN L O
L7, BN, Sud, X EURR T2 10 50
Lo THEEINT Lo b DRRT,

o ZIRXDME
{a+b+c+d+e)*(n=20,30,40,50) DER,
n 20 30 40 50

Asir 1.34 | 6.77 | 21.1 | 52.1

REDUCE || 867 | 61.7 | — —

Maple 4.23 | 288 | — -_—

Mma 76.1 1 528 | — —

o A& ,
REDUCE3.4 B “factor.tst” i1, 19 DERBSMED
NS D, 126 15 12 Wang [11) 12X 555 HE

A, 16 26 19 B —EHLEATH D,
number 1 2 3 4 5

Asir 0.11 ] 0.08 | 0.1 { 0.88 | 0.72
REDUCE || 0.27 | 0.16 | 0.2 | 0.54 | 0.91
Maple 1.07 [ 0.73 | 1.53 | 4.7 | 5.1

Mma 0.12} 0.15 | 0.17 | 1.78 | 6.53

6 7 8 9 10 11 12
1.6710.06 | 7.36 | 3.37 | 1.33 | 3.51 | 0.01
1.22 1 0.31 | 23.8 | 2.27 | 2.01 § 3.02 | 0.07
5.4 10.57 | 32.3 | 16.3 | 5.92 | 8.42 | 0.07

3 {0.27} 150.6 | 66.42 | 3.68 | 37.4 | 0.08

13 14 15 16 17 18 19
0251024024 19 |0.23]0.211}0.32
0.24 | 0.76 | 0.47 | 5.08 | 1.11 | 1.82 | 1.97
095212 242|265 | 1.27 | 1.07 | 2.28
023 1057|112 | 12.0 | 0.75 | 0.62 | 0.93




12] o, BEREOBEVLEHAORES o

prombem 1 2 3 4
Asir 0.021 | 0.166 | 0.092 | 0.449
REDUCE || 0.1 0.37 | 0.47 | 3.95
" Maple 0.1 0.7 1.76 | 11.6
Mma 0.017 | 0.112 0.3 1.8
5 6 7 8 9 10
1.57 | 2.35 | 0.097 | 0.28 | 0.328 | 0.925

23.6 | 48.7 | 0.96 | 2.4 | 3.09 | 12.2
108 | 179 | 098 | 1.51 | 3.15 9.1
7.03 1120533 | 1.2 | 1.52 | 412

o Grobner XEDETH
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TICHAVWORAMER#EOMRAL, T, Kn iX
Katsura-n [2], G & Gerdt [2], Cn & Cyclic(n) [4] T
KR 1 i3 revgradlex (@ REAHFHHNET), 1 &
lex (H&EREF) 2777 Mma It lex DR FE— T+ D
7, K3r, Kdr WEHHTE 2d o7,

problem K3r| K3l | K4r | K4l.] Gl Csl

Asir 0.4 | 063216 7.5 | 6.62 | 13.17

REDUCE || 0.53 | 1.56 | 5.57 | 150 | 7.44 —

Maple 3.33 | 6.12 | 13.6 | 653 | 57.1 —

Mma —_ 9.5 — — | 17.4 —

T OFED

B, HAARTTHE, 775y FEM, SV BHIS
YhEEL LT Risa/Asir 2BRLTE%, ThH6D
VK ODRBRTREREICSH B, SHMICRER

W HiIE { b b, T, FreT2@MLEELT
L DSRTOBADBETH 5, IBEEDFTCEIB L TH,
HRICEE DS\ simplifier 42 &R ESIICERL T L
DEIXH DA, WOTH VAT A & FRE$ CHEIMT
AR X BB DH B L HELTOEY, FRED,
PARI XS I2A—F VDV AT LA LS L TH
A FESCLOPEHETHD LELTVD,
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