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A Variable-oriented Data Dependence Model

MARIKO SASAKURA,!! KAZUKI JOE ,2 YOSHITOSHI KUNIEDA 13
and KEIJIRO ARAKIt

Data dependence is one of the most important information which characterizes a program.
Usually, in compiles, data dependence is expressed as relation between sentences of program
code. Users do not see the expression. However, recently, it is more and more important for
users to understand data dependence for optimization and/or parallelization. Therefore, we
propose a new model for data dependence which is expressed in view of variables, and we
visualize data dependence based on the model. We also mention the relation between usual
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model and our model.
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18 continue
20  continue
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do 101 =2, n-1
do 20 j =2, m-1
a(i, j) = (a(i-1, j) + a(i, j-1)
+ a(i+1, j) + a(i, j+1))/4
20 continue
10  continue

M3 7079 a2
Fig. 3 Sample program 2

b, MOERAPSEMICETT x 8, Eiir»SERICH
UCy#, TASENATCz8EkoTwa. T4b
L, CORTRRDOTOHEDT 7L ADERLDFEDT
TRRALYRIATONE, V—T7) v FizhMl oL —
FIHRHIL L2 DDOAKR LTS, M4 0FHFW-R
K= WERRLEZOD, M55 RW K- LVERRL
bDTH5., OV 7N7rars scid W-W KR
%<, W-W K- VBFEELZVDT, W-WR-
PRRTAREERT 5. EHO< Y €Y VE—HOTO
WHIZAVD Ry 7L LTRRENTWEDY, BBL#
Hokrs, Eila, B b, Z¥ m, &Eilc OJETH
3. , '

:@m%ﬁnw,77kx~?—&mﬁwmy—7%
BEHNICEETE S,

6.2 Tr—~J7OY M NIOL—-TDOE

Tx—770 Y MNION-TLRH3DTIRTTLD
LI CEEST Y v 2 R ER RO LI IEEL TV
bDEV), V—TRAFa—A vV iy —TT0Y
MDDV — TR EFULT 2 =2 DFETHE. 20 LS
=7, BEOEFILI LS 5T, Z—FHT
DV—=FIH L TAF 22— A VT 2T LI8FETL
ETHFMETES.

X6 X3 07—y REBREHRELLZbDTH
5, 22T, n=10, m=10&¢L, V=721
FEAMEIDONV— TG T 2 DDAERL TS, ]
BEBHEIATF— AV F T2 RRY L AR ATV
A, EBICIZ DTS5 23N — FOREIA L —
XDOAPSHEENTVIOT, MABHLE LTAF—
FPAYIT IR AL LG EGERBONV—TIC
BHLAY L=V ar T oAy 4 a2 Bni-gs
T, TV REFERRBEEENCRACICZY, BEl
LTHELWEAHbF—DbDEh s,

V=7 70y VDL FIBILF— I DT
T ADEEIL, LTI NDEEAADIT b
%, TOT—I~ORAAARD, AHOV—THEFL
TWAEII—FEHD D, SSIMIDON— TR FbBEIC
) —EHLZETHDL, BT TR, TOHBELLD

EHA V2T 4 v P RT—FKERRETVORE

51

D5 EIITRLEY W-REKEDOR— VT2 ERLT
Wz,

INOEDEDPLZDON—THEF— Y REBRICE Y
FULTE RV EARD LI TR LN D,
¢ MBKRONBLIZ, V=T v KEEFDE

R=IIHFETLI DS, SMIOL—TICE LT
BETFFEETE T, MION - 735 EF
TERWN,

e MTIRLRB LI, W—T7Y v FEr50
BOWR—LVEFEETEI DS, V—=F7 v FO
B, $ZbbREloN— S TOEFTONEEIEE T
&, WOV —TRERNEFTTE LWV, :

COTOTT AN —FTAFa—4 Y P EBLTES
N7z7ar I h07— 7 KEBRERI8 IIRT. 20
PRA L, ‘?‘&‘“C@'?"“j—ﬁ’ IZ2oWT, ROFa—-7TL
DOEDF 2 —TPN~F7) v FiZkoTRTLRT
WBIEHDPL. IhESLICHECDYS LS I
BLYES W-RF— VBT R ERESCHLOFEO TH
2. ZhEY, TOV—FZY v FIZESEhTWoE
7, TRbLEREON - 7B, BFNCETTETH S
ENBBIDYS.

ZOEHIT, PRILSHAFIC LY, @RI EDT
075 ADTF— 5 REFBIROMSMEIBE L <, BT
GHRFULFEEBIRT B LD TEL., 8512, HFE
FHEERBOTOT S LOF - Y IKEBRK R RL &
T, BAICEFUETE 5 2 L R HRT 5 2 L STEETSH
z.

7. Y IC

FIRLTE, F— S EFRROFTLVEHEL L
BAVIUF 4y FheF— s KRR ER L. 21
T, KD Banerjee D7 — ¥ KIEBGRERI 2 54
TONMERL LTXHLTHEDIHL, FrDBR
LEBEBA )T 5149 N7 — 5 KBRS EROME
PREF SN2 T RIEZ 6 % IR, BESN L LES R
WHIEBIRL T2 L v BT, BHERLE koTn
BIEERLI BADPRELLF— VIREBGEEET
2, MR EAVZZLIEYSE ST RNETD
T Y IRFERBRER—RICIRSD ST E B,

72, KEXTIE, BRIV F 49 FRTF— 41K
FRHREAVCRA SN F— Y IREBR LB ICHE
T 2HEERL, ZRICE o TERSh-Kop 432
AL72. SORICE>TT7 7R - F— ¥ IRFEHGR)THE
BB TE 27200 T2 <, BBk EFtic &EE R
HEREBONLZ L 2H2AVTRLE.

WL TRELLERHA VIV F 14 v FhF— 7K



52 T

XEE Feb. 1999

"a BRAVZUT Ay PP =S RIFWRTREL T > TN 70 7 7 AOKITHR
Table 4 Data dependence of sample program 1 by our variable-oritented data dependence model
W R(m, 51(3,5), S4(3,5)), ..., WR(m, S1(10,10), S4(10,10))
RW(m, S4(3,5), 51(3,6)),..., RW(m, S4(10,9), S1(10,10))
RW (a(3,5),51(3,5),52(3,5)), WR(a(3,5), 52(3,5), S3(5,9))
RW{(a(3,86),51(3,6), 52(3,6)), W R(a(3,6),52(3,6), S3(5,10))

;R.I‘/V(b(& 5), 51(3,5), S3(3,5)), WR(b(3,5), S3(3,5), Sa(3,5)), WR(b(3,5), S3(3,5), S2(6,10))
RW(b(S, 6),51(3, 6), 53(3,6)), WR(b(3, 6), 53(3, 6), 54(3, 6))

RW (b(10,10), S1(10,10), S3(10,10)), W R(b(10, 10), S3(10,10), S4(10,10))

H4 &2 ORIFHHEOMIEIL (W-RF—)
Fig. 4 Visualizaton of data dependence of Figure2(with
W-R pole)
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Fig. 7 Visualizaton of data dependence of Figure3(with
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Fig. 8 Visualizaton of data dependence of skewed
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Fig. 9 Visualizaton of data dependence of skewed
Figure3(with the shortest W-R pole)
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