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Abstract In this paper, we propose a method to extract frequent operation patterns from the CDFG used to SUFFIX TRIE.
Represented for accumulator in DSP, almost specific LSI has exclusive calculator for high performance. To use the method,
you can find combined operation pattern that you have to make exclusive calculator easily.Our group is working on
development of DSP automatic generation systems. Therefore, we developed a system to generate CDFG based on C language
scripts, and to extract frequent operation patterns from CDFG.
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double cos_table[32]=(1.0, 0.9807853, 0.92387953, 0.8314698612, 0.70710878,
0.555570233, 0.3826834, 0.1950903, 0.0,
~0.1850803, -0.3826834, —0.555570233, -0.70710678,
-0.831469612, -0.92387953, ~0.9807853, -1.0,
-0.9807853, -0.92387953, -0.831469612, -0.70710878,
-0.555570233, ~0.3826834, -0.1950503, 0.0,
0.1950803, 0.3826834, 0.555570233, 0.70710678,
0.831469612, 0.92387953, 0.9807853):+/

double cv[7)=10.70716678,1.0,1.0,1.0,1.0,1.0,1.0,1.0}
doublo cu[7}={0.70710676,1.0,1.0,1.0,1.0,1.0,1.0,1.0k
double dot_after[10][10]);

double dt bofore[10][10):

int xyuv:
double sum;
for(v=0; w<8; v=v+)l
for(u=0; u<8; w=ur1)
sum=0;
forly=0; y<8: y=y+1)|
for(x=0; x<8; x=x+1){
sum =sum + dot_beforely][x] * cos_table[(2#x+1}+u)%32] *
cos_mhlo[((i'vﬂ)w'ﬁsﬂ:

det_after[v)[u) = sum*culu}ecvlvl/4;

)
1
)

E 8 DCT &R

6.1. CDFG

9z CDFG DERKERERT. SEIZ—HL»H
BLTOWARVWE, 2B TOARETITENRTE L.
MEBLRASATWVS. F—FHELT FLAKEL
DRBAEZEXTIHVWDY, BEXELVWERE .
BRELLTWI/ I 7RRRBLELEXDRS. L
Lighb, Z0J7 7% graphviz[6]& W5 Y — V%2 A
WTHWT WA, Z O graphviz OHEFEIKEFEL T
B, BOAVBARES S 7B Lz RS.



R
&
15t

1t

g
FEL|

OO —O—
1h

ik

RO IR ©)

é
| _(? I

E 9 DCT ® CDFG (—1iB)

6.2. SUFFIX TRIE
K 10 (2B E D SUFFIX TRIE DR 277, #HKR
BRRETHZEHNTE (SEITSHR) HMELER
FBAIENHERL., TORREMNDL, Horo¥R0 o+
LWVWo kR —UBEL FELTWVWIEREINHE
BETOKRETIE, HEEKII D2 BVWRD2W.
b —7EEREL, £ 0 SUFFIX TRIE & 2
LAb¥TW&, £0D SUFFIXTRIE 2% 5. Z O
BER NIRRT, ZOR TR+ 0RF — )
BINEFETHIRE, GHEEENREFICE Y, &
AHEORELZITO> LBk S. ZZETHREEK
RRELRBDI, AEMRE LT DCT BFEFICL—
TREDE NS0 J 5 LTE oD HBERBRMME
LbRAIA7-ODTHD. ZOBEMLOHEABEKIILV
—T7EEEFECBELERBDDIZLEDIS. £
D, BAKEZRETHIRIC “MEATAERLUL
HE” Loz E2HTRICE, V—TEHKLBEE
PRELELRVWEFTEORERERBIEONLVATEENSEL
EXADDTIHENES S ».
(=)
() ONORO.
GDGD'GDGDGB>GD¢D )

ren

sy s iy nfh g B

[ e thse e gl s i Dfw ayr
s Bett [ Dy s iy ]

s

10 SB @ SUFFIX TRIE(DCT)

7. ¥¢®

#FH Tit, CDFG 7»5 @ SUFFIX TRIE Z AW #E &
HEMHFEORERZITok. CEBRLYOBNMNERE
NHD LSI BERH I RTF LTI, —EBNEE2
CDFG 2 E# LT, £IZH 5 LSI 2RH LTV Fi
BELRBENTWVSD., D7 CDFG O 5 H
BHEAF—C2HBMICRODBIFENONIE, EHE
HBOEER, HW/SW 3 FH A 2B 5 HW/SW &4
BOSMICAVAIERTETHILELXLTVS. £F
HETIRHSR, EBEMSEOXFFICLEbATWA
72 7= SUFFIX TRIE % CDFG &\ 5 ¥ #57 — ¥ O
BIcHbiAd, EFECHERMNICHEB Y — oz
ToTW3.



CSB suftix trie o

ry )

<D @@00

ot v ups 1abus Wiy

CONCONC @@@ @@00 o)

B Wepse L 28 7 IDefi03 i)

OONCOONONC) @@Q@@-oo CORCD,

Wasbtrs N Ll Dwiy? Dafiv2 [ 12 Wl Mg

@@ @ @@@@@@00000

ey L2 2] ase D91 g9y D9 Rsa2 12 =813

@@ @-@@@ (@2 ooo

Dmia ma6? W73 M7y D9 [P Dt IDm9 DmS13

11 DCT @ SUFFIX TRIE(£ )

SEIZCEBERREANL LTCDFGR2AERT B ¥
RF Ak, %D CDFG 2 5 SUFFIX TRIE 24K+ 5 ¥
AT LDREERTo. TORKRCEBRRICHAT
BEENY—UR2T2MUHTIENAELRZY, HBE
NRE—VOHBBEELRODIENTE ., ZOBEL
b, BB BAFEEXROIFENTETHS.

41%1%, SUFFIXTRIE » b DHEAHEHH T T
WY, HEESEZSIBERTEXLEREHEDOEL 1T
LEEFTHoTVWRVWOT, EREZEOEENY -V %
HW b ThERLHRRRV L HMBERTE RV, X
7o, PAL Lol ERENRADEILOEELRD
ThHEEEVEEZTVS.

x |

[1] D. Gajski, A. Wu, N. Dutt, and S. Lin, “High- level
Synthesis: Introduction to Chip and System Design.”,
Kluwer Academic Publishers, 1992.

(2] NAEFFINEEBRREXHRER, “BERR
bDOF—F7u—rS 7 ERFEEFHBRERE
oM AEBE, VLD, vol95(307), pp55-62,
Nove.1995.

[3] BEROfE— FHRRE BENER, RLZ, B
E2, BEWE, ME¥E, “V7 b U =T EHAN
— KU =TEEBMTHEMEML AT b CCAP I
BIIEHLBEORW, BT HABEERBN
B3 &, ICD, Vol.105(446), pp.19-24(2005)

4] fEER, PHE, BEAR, ‘#EFX=2— NEM
XERBOREH TNV X AT KD KEIL,”
EF R BREF2EWMHABE. ARC,
Vo0l.2001(39), pp.19-24,(2005).

[S] Christopher W.Fraser, Eugene W.Myers, Alan
L.Wendi, “Analyzing and Compressing Assembly
Code”, Proceedings of the ACM SIGPLAN ’84
Symposium on Compiler Construction SIGPLAN
Notices Vol.19, No.6, pp.117-121(1984)

[6] http://graphviz.org



