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Understanding Novice Programs

HARUO KAWASAKI*

synnopsis: Program transformation is a basic technique in software engineering, and dependence
graphs are useful in compiler optimizations. This paper presents the interactive system which evaluates
novice programs. This system makes use of these. The second are used in checking semantic in-
variance. Combining these can give more powerful system.
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begin begin begin
A sum: =0; A sum: =0; A sum: =0;
A count: =0; A, count: =0; A, count: =0;
A read (new) As: read (new) A; read (new)
W;: while not (new=9999)do W, :  while not (new=9999)do W, :  while not (new=9999)do
begin begin begin
A, count: =count—+1; A sum: =sum+ new; Ag: read (new)
Aj: sum: =sum +new; A, count: =count+1; At sum: =sum + new;
Ag read (new) Ag: read (new) A, count: =count + 1
end end end
end end end
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¢ ‘try again’ 2
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while~ (rain=9999) “—
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J rainy: =rainy+1 l
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ave: =sum/valid '

ave

valid >0 < max
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‘‘enter rainfall’’ J

sum: =0; valid:=0
rainy: =0; max: =0

rain

rain <0 valid: =valid+1 ]

rain=0

rainy: =rainy + 1 ]

max: =rain
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sum: =sum+ rainw

while ~ (rain=9999) “—

rain > max
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‘‘enter rainfall’’ J

sum: =0; valid: =0
rainy: =0; max: =0

rain ]
rain<0 sum: =sum -+ rain 1
T T e e e —
'] valid: =valid+1 [
1
i rainy: =rainy +1
| .
while ~ (rain=9999) “—— | rain>0
o . _
max: =rain
““valid rainfalls “‘enter ra- s
were entered’’ infall”’ rain > max
rain
ave: =sum/valid
ave
valid >0 < o
rainy -

‘‘enter rainfall’’ J

sum: =0; valid: =0
rainy: =0; max: =0

Fain rain<0

sum: =sum +rain I

while ~ (rain=9999) “——
““valid rainfalls ‘‘enter ra- m
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