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MaraView

Attempt to Classify Visualized Data Dependence
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Riecently, in the field af scientific calculation, the tendeney to intraduce parallel computer becomes increase. There-
fore, camverting methads from comventional sequential programs to correspondent parallel ones are required. Heonw-
ever, vast amounts of skill and knowledge for the parallel programming are needed to programmer. In this study,
we prapose introducing the 3D visualization system called NaraView as those programming emvironment. MNar-
aView analyze the data dependence in the programming code, and visualize their relations. Since the parallelizable
code have typical features, NaraView would reveal them wisually. We showed the effective parallelizing methed,
which have those typical features in the loop structure with concrete program code.
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View(SCV), Data Dependencea Viesa DDV
DDV

Lioop distribution, Loop interchange,
Loop skewing, Strip mining, Loop peeling
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2.1 Loop distribution

1 (1 x(i-D
Lioop distribu-
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Lioop distribution
Do 1oo i = 2, 10
51: alil] = a(i] # bii}
821 ®Ii1l = =(1) # =(1-11 # aiil
100 JONTINUE
I. Sorce code (Before Loop digribution)
Do 1oo i = 2, 10
51: alil] = a(i] # bii}
100 JONTINUE
DO zoo i = 2, 10
821 ®Ii1l = =(1) # =(1-11 # aiil
200 JOMTINUE

2, Sorce code (Afier Loop distribution)

= HEAD
= READ EWRITE

3. Flow Dependence

(Before Loop digtribution)

4. Flow Dependence

(Afier Loop distibution)

2.2 Loop interchange
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change
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Do 100 i = 2, 5

# ali, )

DO 200 3 = 2, 10
bii, 31 = biisl, j])
2Z0o OJOMTINUE
100 QOMIINUE
5. Source code (Before Loop interchange)
Do 100 3 = 2, 10
DO 200 1 = 2, 3
bii, 31 = biisl, 31 # a(i, ]l
2Z0o OJOMTINUE
100 QOMIINUE

. Source code (After Loop interchange)

T. Anti Dependence
) Before Loop interchange

() Afier Loop interchange

2.3 Loop skewing
Lioop skiewing B g

10
2 nevad

wiave front

skienwing
Do 100 i = 2, 6
DO 200 49 =2, 6
afi,jl=a(i-1,31#a(i, 3-1)
200 OONTINUE
100 QONTINUE

&, Source code (Before Loop sklewing )

winites

Lioop

Do 100 1 = 2, 6
DO 200 3 = 1i#2, i+#6
ali,j-1il=aii-1,3-1i1#a(i, 3-1-1]
200 JCOHNTIHNUE
100 JOMTINUE

9. Source code {After Loop skiowing)

READ
¥RITE

0. Flow Dependence

2.4 Sirip mining

2 Strip mimnig 11
12 13 X-7
write
read
2
2 Strip min-
ing
1
Strip minig
DO 100 i = 1, 9
aiis#z) = afil # 1
100 COMTINUE
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Do 100 =1 = 1, 8, 2
Do 200 1 = =i, =i+l
afil = aiij] = 1
200 JONTINUE
100 JONTINUE
DO 300 1 = 9, 8
ali#2) = ai(il=l

300 QONTIINUE

[Z. Source code (After Swip mining)

READ T

WRITE T
71

I

I3, Flow Dependence

2.5 Loop peeling
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Lioop peeling
16 ail)

Lioop peeling

Do 100 i = 1, 10
alil = aiil # all}

100 QOMIINUE

[4. Source code (Before Loop pecling)

ally = a(l] # a(l}
Do 100 4 = 2, 10
ali] = af(il = al(ll

100 QONTINUE

5. Source code (Afier Loop pealing)

= REAL
= READ &WRITE

6. Flow Dependence
{ JBefore Loop pecling

i JAfter Loop pocling
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