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p
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p
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b
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h
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b
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p
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p
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p
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b
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p
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b
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d
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p
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b
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p
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p
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p
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b
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p
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p
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p
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.
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T
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a
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ro
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b
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P
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p
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b
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b
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p
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p
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ra
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d
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b
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b
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b
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d
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b
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b
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ra
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p
e
r

m
e
te
r
y
a
n
g

le
b
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p
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b
ih

e
fi
si
e
n

d
a
n

st
o
k

m
a
te
ri
a
l
y
a
n
g

le
b
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n
d
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ra
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b
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m
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at
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b
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p
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p
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p
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p
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b
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p
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p
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at
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at
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at
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d
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p
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b
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at
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at
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d
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b
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at
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d
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at
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b
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b
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b
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b
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p
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h
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p
ad
a
d
ia
gr
am

al
ir
p
ad
a
G
am

b
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b
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n
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at
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at
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at
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at
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at
a
m
er
ah

d
an

b
at
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at
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at
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p
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at
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at
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at
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e
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p
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b
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b
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p
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ra
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b
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p
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,
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n
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D
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a
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er
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va
si
P
ro
d
u
k

M
o
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a
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ar
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o
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P
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am
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u
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i
P
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si
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n
yu
r,
U
n
iv
er
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s
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lik
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ya
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an
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a
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b
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P
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n
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ah
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lu
an

C
o
o
ki
es

m
er
u
p
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an
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n
is
ku
e
ke
ri
n
g
ya
n
g
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u
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ah
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m
p
ai
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an

d
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u
ka
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ai
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ak
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o
ra
n
g
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ew
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ra
ta
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a
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n
su
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si
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e

ke
ri
n
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0
,4
0
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o
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2
0
0
6
).

C
o
o
ki
es

m
er
u
p
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an

al
te
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if

m
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an

se
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n

ya
n
g
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ku
p

d
ik
e
n
al

d
an

d
ig
em
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i
o
le
h
m
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ya
ra
ka
t.
B
e
rd
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ar
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n
d
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I
0
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9
7
3
-

1
9
9
2

d
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am
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n
n
i
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ri
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ah
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0
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8
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6
)
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o
o
ki
es
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u
p
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an
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h
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n
is
b
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g
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u
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b
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n
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p
e
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n
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b
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D
ib
an

d
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gk
an
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p
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d
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k

b
a
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n
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,
C
o
o
ki
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m
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ki
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ti
k
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n
g
m
en
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ya
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u
b
er
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al
it
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u
m
u
r
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m
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P
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n
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u
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n
b
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an

b
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u
n
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u
d
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d
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u
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an

m
u
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n
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B
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2
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1
5
).
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b
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a

C
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g
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a
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i
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ra
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b
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.
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p
u
n
g

te
ri
gu
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em
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m
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o
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si

p
ro
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g
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a
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u
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em

b
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k
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b
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p
ro
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in
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t
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n
.

P
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d
u
k
b
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n
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u
p
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p
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k
p
an
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n
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g
b
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i
p
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,
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a
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te
n
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p
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m
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p
ro
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in
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t
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i

se
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em

b
e
n
tu
k
st
ru
kt
u
r
ke
ra
n
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k.
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p
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k
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g
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m
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ye
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n
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m
b
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a
Se
b
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n
m
an
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b
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n
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n
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b
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n
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p
al
in
g
te
rk
e
n
al

ad
al
ah

al
er
gi
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n
d
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C
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c

D
is
ea
se
.

M
en
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D
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0
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4
),

p
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e
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te
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n
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b
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at
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i
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p
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n
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b
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a
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o
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.

Se
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n
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,
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b
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ra
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n
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1
6
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b
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p
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1
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p
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b
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b
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at
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b
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p
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ra
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p
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b
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b
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b
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p
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b
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b
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b
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b
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b
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b
e
b
as

gl
u
te
n
se
b
ag
ai

p
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b
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d
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at
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ra
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ra
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b
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ra
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ro
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b
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b
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b
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b
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d
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b
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p
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b
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p
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p
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b
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b
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at
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b
e
d
a
d
ar
ip
ad
a
C
o
o
ki
es

p
ad
a
u
m
u
m
n
ya
.
P
e
n
am

b
ah
an

h
id
ro
ko
lo
id

se
p
e
rt
i
xa
n
th
an

gu
m

p
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as
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p
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p
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p
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p
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p
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p
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p
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p
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p
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p
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p
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p
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p
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p
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b
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p
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p
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b
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at
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n
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p
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m
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d
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d
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p
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at
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m
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p
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at
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p
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d
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at
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d
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p
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ia

d
an

K
o
n
su
lt
an

M
an
aj
e
m
en

K
o
n
st
ru
ks
i;

6
. 

D
et
a
il

En
g
in
ee
ri
n
g

D
es
ig
n

(D
ED

)
ya
n
g

d
ib
u
at

p
ad

a
ta
h
ap
an

p
er
e
n
ca
n
aa
n
o
le
h
P
e
n
ye
d
ia
d
an

d
is
e
tu
ju
i
o
le
h

K
o
n
su
lt
an

M
an
aj
e
m
e
n

K
o
n
st
ru
ks
i

d
i

d
al
am

p
el
ak
sa
n
aa
n
n
ya
;

7
. 

A
s
B
u
ilt

D
ra
w
in
g
ya
n
g
d
is
er
ah

ka
n
o
le
h
P
en

ye
d
ia
ke
p
ad
a

P
e
ja
b
at

P
e
m
b
u
at

K
o
m
it
m
e
n
p
ad

a
sa
at

Se
ra
h
Te
ri
m
a

P
e
rt
am

a;
d
an

8
. 

Su
ra
t
P
e
rj
an

jia
n
an

ta
ra

P
e
n
ye
d
ia

d
en

ga
n
Su
b
P
en

ye
d
ia

d
an

an
ta
ra

K
o
n
su
lt
an

M
an
aj
e
m
en

K
o
n
st
ru
ks
i
d
e
n
ga
n

Su
b
ko
n
su
lt
an
.

M
et
o
d
e
ya
n
g
d
ig
u
n
ak
an

d
al
am

p
en

yu
su
n
an

p
ed

o
m
an

in
i

ad
al
ah

p
en

ga
la
m
an

p
e
n
u
lis

se
b
ag
ai

au
d
it
o
r

ek
st
er
n
al

p
em

er
in
ta
h
an

d
al
am

m
el
ak
u
ka
n
p
em

er
ik
sa
an

at
as

ko
n
tr
ak

ra
n
ca
n
g
b
an

gu
n
p
ad

a
b
e
b
er
ap

a
p
ro
ye
k
p
ek
er
ja
an

se
b
ag
ai

b
er
ik
u
t:

1
. 

P
e
m
b
an
gu
n
an

Fl
yo
ve
r

K
u
n
in
ga
n

Si
si

Se
la
ta
n
,

ST
S

P
e
rm

at
a
H
ija
u
,
U
n
d
er
p
as
s
M
am

p
an
g
–
K
u
n
in
ga
n
,
Fl
y

O
ve
r

P
an
co
ra
n
,

Si
m
p
an
g

Ti
d
ak

Se
b
id
an
g

C
ip
in
an

g
Lo
n
ta
r,

U
n
d
er
p
as
s
M
at
ra
m
an

–
Sa
le
m
b
a,

U
n
d
er
p
as
s

K
ar
ti
n
i,
d
an

Fl
yo
ve
r
C
ak
u
n
g

2
. 

P
e
m
b
an
gu
n
an

Si
m
p
an
g
Ti
d
ak

Se
b
id
an

g
B
in
ta
ro

P
e
rm

ai
-

R
el
K
A
;

3
. 

P
e
ke
rj
aa
n
R
eh

ab
ili
ta
si

To
ta
l
G
ed

u
n
g
Se
ko
la
h
P
ak
et

1
Ja
ka
rt
a

P
u
sa
t
d
an

Ja
ka
rt
a

U
ta
ra
,
R
eh

ab
ili
ta
si

To
ta
l

G
ed

u
n
g
Se
ko
la
h
P
ak
e
t
II
Ja
ka
rt
a
Se
la
ta
n
,
R
e
h
ab
ili
ta
si

To
ta
lG

ed
u
n
g
Se
ko
la
h
P
ak
e
t
II
IJ
ak
ar
ta
B
ar
at
,R
eh

ab
ili
ta
si

To
ta
l
G
ed

u
n
g
Se
ko
la
h
P
ak
et

IV
Ja
ka
rt
a
Ti
m
u
r
1
,
d
an

R
eh

ab
ili
ta
si
To

ta
lG

ed
u
n
g
Se
ko
la
h
P
ak
et

5
Ja
ka
rt
a
Ti
m
u
r

II
d
an

K
ep

u
la
u
an

Se
ri
b
u
;

4
. 

P
e
m
b
an
gu
n
an

d
an

R
eh

ab
ili
ta
s
To

ta
lG

ed
u
n
g
P
u
sk
e
sm

as
d
iP
ro
vi
n
si
D
K
IJ
ak
ar
ta
;

5
. 

P
e
ke
rj
aa
n
P
e
m
b
an

gu
n
an

R
u
m
ah

Su
su
n
Lo
ka
si

B
in
aa
n

(L
o
kb
in
)
R
aw

a
B
u
ay
a
To

w
er

3
,T
o
w
er

4
d
an

To
w
er

5
;

6
. 

P
e
m
b
an
gu
n
an

R
u
m
ah

Su
su
n
B
al
ai

La
ti
h
an

K
er
ja

(B
LK
)

P
as
ar

R
e
b
o
;

7
. 

P
e
m
b
an
gu
n
an

R
u
m
ah

Su
su
n
K
el
u
ra
h
an

P
en

ga
d
e
ga
n
;

8
. 

P
e
n
ge
m
b
an

ga
n

R
u
m
ah

Sa
ki
t

U
m
u
m

D
ae
ra
h

C
en

gk
ar
en

g,
P
e
n
ga
d
aa
n
K
o
n
st
ru
ks
iG

e
d
u
n
g
R
SK
D
D
u
re
n

Sa
w
it
,d
an

P
e
m
b
an
gu
n
an

G
e
d
u
n
g
1
6
La
n
ta
iB
lo
k
A
B
LU

D
R
S
K
o
ja
;

9
. 

P
e
ke
rj
aa
n
U
ta
m
a
P
ro
ye
k
LR
T
Ja
ka
rt
a
–
K
o
ri
d
o
r
1
(F
as
e
1
)

K
el
ap
a
G
ad

in
g
–
V
el
o
d
ro
m
e
–
P
ak
et

P
1
0
2
;

1
0
. 
P
e
m
b
an
gu
n
an

Ja
ka
rt
a
In
te
rn
at
io
n
al
Eq

u
e
st
ri
an

P
ar
k;

1
1
. 
P
e
m
b
an
gu
n
an

Ja
ka
rt
a
In
te
rn
at
io
n
al
V
el
o
d
ro
m
e;

1
2
. 
R
ev
it
al
is
as
i
K
aw

as
an

P
u
sa
t
P
e
la
ti
h
an

O
la
h
ra
ga

P
e
la
ja
r

R
ag
u
n
an
;
d
an

P
e
m
b
an
gu
n
an

G
ed

u
n
g
IT
B
u
m
iS
lip
i.

B
e
rd
as
ar
ka
n

p
en

ga
la
m
an

te
rs
eb

u
t,

p
e
n
u
lis

m
en

ge
m
b
an
gk
an

d
an
/a
ta
u

m
em

o
d
if
ik
as
i

la
n
gk
ah

p
em

er
ik
sa
an

at
as

ko
n
tr
ak

m
et
o
d
e
D
es
ig
n
-B
id
-B
u
ild

m
en

ja
d
i

la
n
gk
ah

p
em

e
ri
ks
aa
n

ko
n
tr
ak

D
es
ig
n

a
n
d

B
u
ild

u
n
tu
k

m
en

ila
ik
es
e
su
ai
an

ko
n
tr
ak

d
e
n
ga
n
ke
te
n
tu
an

ya
n
g
b
er
la
ku

p
ad
a

ta
h
ap

an
p
er
e
n
ca
n
aa
n

ko
n
tr
ak
,
ta
h
ap

p
e
n
ga
d
aa
n
,

ta
h
ap

p
el
ak
sa
n
aa
n
,
sa
m
p
ai

d
en

ga
n
ta
h
ap

an
p
em

el
ih
ar
an

p
ek
er
ja
an

.
K
et
en

tu
an

ya
n
g

d
ija
d
ik
an

ac
u
an

se
b
ag
ai

kr
it
er
ia

p
em

er
ik
sa
an

p
ad
a
tu
lis
an

in
ia
d
al
ah
:

1
. 

U
n
d
an

g-
U
n
d
an

g
N
o
m
o
r
2

Ta
h
u
n

2
0
1
7

te
n
ta
n
g

Ja
sa

K
o
n
st
ru
ks
i;

2
. 

P
e
ra
tu
ra
n
P
e
m
er
in
ta
h
N
o
m
o
r
14

Ta
h
u
n
2
0
2
1
te
n
ta
n
g

P
e
ru
b
ah
an

A
ta
s
P
e
ra
tu
ra
n
P
e
m
er
in
ta
h
N
o
m
o
r
2
2
Ta
h
u
n

2
0
2
0
te
n
ta
n
g
P
e
ra
tu
ra
n
P
e
la
ks
an

aa
n
U
n
d
an
g-
U
n
d
an

g
N
o
m
o
r
2
Ta
h
u
n
2
0
1
7
te
n
ta
n
g
Ja
sa

K
o
n
st
ru
ks
i;

3
. 

P
e
ra
tu
ra
n

P
re
si
d
en

N
o
m
o
r
1
2

Ta
h
u
n

2
0
2
1

te
n
ta
n
g

P
e
ru
b
ah
an

A
ta
s
P
er
at
u
ra
n
P
re
si
d
en

N
o
m
o
r
1
6
Ta
h
u
n

2
0
1
8
te
n
ta
n
g
P
en

ga
d
aa
n
B
ar
an
g/
Ja
sa

P
e
m
er
in
ta
h
;

4
. 

P
e
ra
tu
ra
n
M
en

te
ri

P
e
ke
rj
aa
n
U
m
u
m

d
an

P
e
ru
m
ah
an

R
ak
ya
t
N
o
m
o
r
1

Ta
h
u
n

2
0
2
0

te
n
ta
n
g

St
an

d
ar

d
an

P
e
d
o
m
an

P
e
n
ga
d
aa
n
P
e
ke
rj
aa
n
K
o
n
st
ru
ks
i
Te
ri
n
te
gr
as
i

R
an
ca
n
g
B
an
gu
n
M
el
al
u
iP
en

ye
d
ia
;d

an
5
. 

P
e
rs
ya
ra
ta
n
U
m
u
m
K
o
n
tr
ak

U
n
tu
k
In
st
al
as
id
an

R
an
ca
n
g

B
an
gu
n
B
ag
i
P
e
ke
rj
aa
n
El
ek
tr
ik
al

d
an

M
ek
an
ik
al
,
d
an

B
ag
i
P
e
ke
rj
aa
n

B
an
gu
n
an

d
an

En
jin
ir
in
g-
D
e
sa
in

o
le
h

K
o
n
tr
ak
to
r,

ya
n
g

m
er
u
p
ak
an

te
rj
em

ah
an

d
ar
i
FI
D
IC

C
o
n
d
it
io
n
s
o
f
C
o
n
tr
a
ct

fo
r
P
la
n
t,
D
es
ig
n
-B
u
ild

(Y
el
lo
w

B
o
o
k)
.

H
as
il
A
n
al
is
is

Ti
ti
k
R
aw

an
K
o
n
tr
ak

R
an

ca
n
g
B
an

gu
n
(D
es
ig
n
a
n
d
B
u
ild

)

D
al
am

m
el
ak
u
ka
n
au

d
it
te
rh
ad

ap
p
el
ak
sa
n
aa
n
P
e
n
ga
d
aa
n

K
o
n
st
ru
ks
i
d
en

ga
n
sk
em

a
ra
n
ca
n
g
b
an

gu
n
,
au

d
it
o
r
p
er
lu

m
em

p
er
ti
m
b
an
gk
an

ti
ti
k

ra
w
an

se
la
m
a

p
ro
se
s
ra
n
ca
n
g

b
an
gu
n
te
rs
eb

u
t,
an
ta
ra

la
in
:

1
. 

K
et
id
ak
je
la
sa
n

d
al
am

P
e
n
yu
su
n
an

P
e
n
gg
u
n
a

Ja
sa

(E
m
p
lo
ye
r’
s
R
eq

u
ir
em

en
t)
;

2
. 

P
e
n
yu
su
n
an

B
as
ic
D
es
ig
n
C
ri
te
ri
a
ya
n
g
se
la
lu

b
er
u
b
ah

-

u
b
ah

3
. 

K
u
al
if
ik
as
i
Ti
m

Te
kn
is

ya
n
g
d
ib
en

tu
k
o
le
h

P
A

/
K
P
A

sa
n
ga
t
d
ir
ag
u
ka
n
;

4
. 

K
u
al
if
ik
as
i
K
o
n
su
lt
an

M
an
aj
e
m
e
n
K
o
n
st
ru
ks
i
(M

K
)
b
ai
k

se
ca
ra

p
er
so
n
il
m
au

p
u
n
B
ad
an

U
sa
h
a
sa
n
ga
t
d
ir
ag
u
ka
n
;

5
. 

K
u
al
if
ik
as
iP
e
n
ye
d
ia
P
e
la
ks
an

aa
n
K
o
n
st
ru
ks
ib

ai
k
se
ca
ra

p
er
so
n
il
m
au
p
u
n
B
ad
an

U
sa
h
a
sa
n
ga
t
d
ir
ag
u
ka
n
;

6
. 

K
u
al
if
ik
as
i
Su
b
ko
n
tr
ak
to
r
d
an
/a
ta
u
Su
b
ko
n
su
lt
an

b
ai
k

se
ca
ra

p
er
so
n
il
m
au

p
u
n
B
ad
an

U
sa
h
a
sa
n
ga
t
d
ir
ag
u
ka
n
;

7
. 

K
la
u
su
l-
kl
au
su
lk
o
n
tr
ak

ya
n
g
ti
d
ak

je
la
s;

8
. 

R
u
an
g
lin
gk
u
p
p
ek
er
ja
an

ya
n
g
d
is
u
b
ko
n
tr
ak
ka
n
m
au
p
u
n

d
is
u
b
ko
n
su
lt
an
ka
n
ti
d
ak

je
la
s;

9
. 

M
ek
an
is
m
e
ke
n
d
al
i
m
u
tu

an
ta
ra

P
e
n
ye
d
ia

P
e
la
ks
an
a

K
o
n
st
ru
ks
i

d
e
n
ga
n

Su
b
ko
n
tr
ak
to
r

m
au
p
u
n

an
ta
ra

K
o
n
su
lt
an

M
an
aj
e
m
en

K
o
n
st
ru
ks
id
e
n
ga
n
Su
b
ko
n
su
lt
an

ti
d
ak

je
la
s;

1
0
. 
P
e
ja
b
at

P
e
m
b
u
at

K
o
m
it
m
en

ti
d
ak

m
el
ak
u
ka
n

m
an
aj
e
m
en

ko
n
tr
ak
;

1
1
. 
R
ev
ie
w

D
es
ig
n
ya
n
g
ti
d
ak

m
en

ga
cu

ke
p
ad
a
K
et
en

tu
an

P
e
n
gg
u
n
a
Ja
sa

(E
m
p
lo
ye
r’
s
R
eq
u
ir
em

en
t)
;d

an

1
2
. 
Ja
d
w
al

at
au

sc
h
ed
u
le

ya
n
g
m
el
es
et

(m
is
se
d
m
ile
st
o
n
es

a
n
d
sc
h
ed
u
le
sl
ip
p
a
g
e)

n
am

u
n
ti
d
ak

d
it
in
d
ak
la
n
ju
ti
o
le
h

P
e
ja
b
at

P
em

b
u
at

K
o
m
it
m
e
n
.



P
ro

si
di

ng
 S

em
in

ar
 P

ra
kt

ik
 K

ei
ns

in
yu

ra
n 

1 
(2

02
2)

 
 

IS
S

N
 2

98
7-

67
7X

 
U

ni
ve

rs
it

as
K

at
ol

ik
W

id
ya

M
an

da
la

S
ur

ab
ay

a

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
3
0

P
e
m
e
ri
ks
aa
n
K
o
n
tr
ak

R
an

ca
n
g
B
an

gu
n
(D
es
ig
n
a
n
d
B
u
ild

)

B
e
rd
as
ar
ka
n
h
as
il
an

al
is
is
d
an

p
en

ga
la
m
an

p
en

u
lis

d
e
n
ga
n

m
en

gk
o
m
b
in
as
ik
an

an
ta
ra

la
n
gk
ah

p
em

er
ik
sa
an

ko
n
tr
ak

D
es
ig
n
-B
id
-B
u
ild
,
p
en

ga
la
m
an

p
em

er
ik
sa
an

d
i
la
p
an
ga
n
,

lit
er
at
u
r,

d
an

kr
it
er
ia

p
em

er
ik
sa
an
,
d
ip
er
o
le
h

la
n
gk
ah

-

la
n
gk
ah

p
em

er
ik
sa
an

ko
n
tr
ak

R
an

ca
n
g
B
an
gu
n
(D
es
ig
n
a
n
d

B
u
ild
)
at
as

se
ti
ap

ta
h
ap
an

p
en

ga
d
aa
n
b
ar
an

g/
ja
sa
,
se
b
ag
ai

b
er
ik
u
t:

1
. 

P
e
m
er
ik
sa
an

p
ad
a
ta
h
ap

p
e
re
n
ca
n
aa
n
:

a.
 
P
e
ri
ks
a
ad
a
ti
d
ak
n
ya

d
o
ku
m
e
n
B
a
si
c
D
es
ig
n
C
ri
te
ri
a
,

d
o
ku
m
en

K
e
te
n
tu
an

P
e
n
gg
u
n
a

Ja
sa

(E
m
p
lo
ye
r’
s

R
eq
u
ir
em

en
t)
,
d
o
ku
m
en

R
eq
u
es
t
Fo
r
In
fo
rm

a
ti
o
n

(R
FI
);

b
. 

P
e
ri
ks
a
ap
ak
ah

K
A
K
te
la
h

d
is
u
su
n

se
su
ai

d
en

ga
n

ke
b
u
tu
h
an

p
em

ili
k
p
ro
ye
k,

d
an

te
la
h
m
en

ga
d
o
p
si

u
n
su
r-
u
n
su
r
ya
n
g

ad
a

d
i
d
o
ku
m
en

B
a
si
c
D
es
ig
n

C
ri
te
ri
a
,

d
o
ku
m
en

K
et
en

tu
an

P
e
n
gg
u
n
a

Ja
sa

(E
m
p
lo
ye
r’
s
R
eq
u
ir
em

en
t)
,
d
o
ku
m
en

R
eq
u
es
t
Fo
r

In
fo
rm

a
ti
o
n
(R
FI
);

c.
 
P
e
ri
ks
a
ap
ak
ah

p
er
sy
ar
at
an

te
rk
ai
t
b
an
gu
n
an

te
la
h

te
rp
e
n
u
h
i,

m
is
al
n
ya

Iji
n

M
en

d
ir
ik
an

B
an
gu
n
an
,

Se
rt
if
ik
at

La
ik
Fu
n
gs
i,
K
es
e
su
ai
an

d
en

ga
n
K
et
et
ap
an

R
en

ca
n
a
K
o
ta
,d
an

la
in
-l
ai
n
.

2
. 

P
e
m
er
ik
sa
an

p
ad
a
ta
h
ap

p
e
n
ga
n
gg
ar
an
:

a.
 
La
ku
ka
n
an
al
is
is
ko
m
p
o
n
e
n
h
ar
ga

p
em

b
e
n
tu
k
p
ag
u

an
gg
ar
an
.

U
n
tu
k

ko
n
tr
ak

ra
n
ca
n
g

b
an

gu
n
,

se
h
ar
u
sn
ya

p
ag
u

an
gg
ar
an

te
rb
en

tu
k

d
ar
i
h
ar
ga

b
an
gu
n
an

p
er

m
2

d
ik
al
ik
an

m
2

lu
as
an
,
d
e
n
ga
n

ri
n
ci
an
:

1
) 

H
ar
ga

b
an
gu
n
an

p
er

m
2
d
ip
er
o
le
h
d
ar
i
su
rv
ey

h
ar
ga

o
le
h
P
e
ja
b
at

P
e
m
b
u
at

K
o
m
it
m
en

.
Su
rv
ey

d
ila
ku
ka
n

at
as

b
an

gu
n
an

se
je
n
is

d
an
/a
ta
u

b
an
gu
n
an

d
i
se
ki
ta
r
o
b
je
k
ya
n
g
ak
an

d
ib
an

gu
n
.

A
p
ab
ila

h
ar
ga

p
ag
u

d
ip
er
o
le
h

d
ar
i

ri
n
ci
an

an
al
is
is

h
ar
ga

(c
o
n
to
h
n
ya

se
p
er
ti
d
i
ap
lik
as
i
e-

b
u
d
g
et
in
g
)
at
au

d
o
ku
m
en

En
g
in
ee
r
Es
ti
m
a
te

d
an

se
je
n
is
n
ya

m
ak
a
h
al

te
rs
eb

u
t
ti
d
ak

se
su
ai

p
ri
n
si
p
ko
n
tr
ak

ra
n
ca
n
g
b
an

gu
n
,
d
im

an
a
p
ad
a

sa
at

p
er
en

ca
n
aa
n
b
el
u
m

ad
a
ga
m
b
ar

re
n
ca
n
a,

vo
lu
m
e,

d
an

h
ar
ga

sa
tu
an

ya
n
g

ak
an

d
ila
ks
an

ak
an
;

2
) 

m
2
lu
as
an

m
er
u
p
ak
an

lu
as

ar
ea

la
h
an

ya
n
g
ak
an

d
ib
an

gu
n

b
er
d
as
ar
ka
n

p
er
h
it
u
n
ga
n
ri
il,

se
su
ai

d
en

ga
n
ke
te
n
tu
an

K
A
K
,K
R
K
,K

D
B
,d

an
K
LB
.L
u
as

ar
ea

ya
n
g
d
it
en

d
er
ka
n
d
an

d
ila
ks
an
ak
an

h
ar
u
s

sa
m
a
d
en

ga
n
lu
as

ar
ea

p
ad
a
sa
at

p
e
re
n
ca
n
aa
n
;

b
. 

A
p
ab
ila

ko
n
tr
ak

d
ila
ks
an
ak
an

le
b
ih

d
ar
i
sa
tu

ta
h
u
n

an
gg
ar
an

(k
o
n
tr
ak

ta
h
u
n
ja
m
ak
),
p
as
ti
ka
n
ap
ak
ah

an
gg
ar
an

ya
n
g

d
is
ed

ia
ka
n

se
ti
ap

ta
h
u
n
n
ya

te
la
h

se
su
ai
ta
rg
et

ya
n
g
h
ar
u
s
d
ic
ap
ai
.

3
. 

P
e
m
er
ik
sa
an

p
ad
a
ta
h
ap

te
n
d
er

a.
 
La
ku
ka
n
an
al
is
is
at
as

p
em

as
u
ka
n
se
lu
ru
h
p
en

aw
ar
an

p
en

ye
d
ia

ja
sa
,
ap

ak
ah

ad
a
in
d
ik
as
i
p
e
rs
ek
o
n
gk
o
la
n

at
au

ti
d
ak
;

b
. 

La
ku
ka
n

p
en

gu
jia
n

at
as

se
lu
ru
h

d
o
ku
m
en

p
en

aw
ar
an

p
en

ye
d
ia

ja
sa

te
rh
ad
ap

p
er
sy
ar
at
an

ya
n
g
ad
a
d
iD

o
ku
m
en

Te
n
d
er

m
au

p
u
n
K
A
K
.L
ak
u
ka
n

p
en

ila
ia
n
u
la
n
g
ap
ab

ila
ad
a
p
er
sy
ar
at
an

ya
n
g
ti
d
ak

se
su
ai
d
e
n
ga
n
ke
te
n
tu
an

.
D
ar
i
h
as
il
p
en

ila
ia
n
u
la
n
g

te
rs
e
b
u
t,

la
ku
ka
n

ko
n
fi
rm

as
i

d
en

ga
n

p
an

it
ia

p
en

ga
d
aa
n
u
n
tu
k
m
en

yi
m
p
u
lk
an

ap
ak
ah

p
em

en
an

g
te
n
d
er

ya
n
g

d
im

ak
su
d

se
h
ar
u
sn
ya

m
en

an
g

at
au

ti
d
ak
.

4
. 

P
e
m
er
ik
sa
an

p
ad
a
ta
h
ap

p
e
la
ks
an
aa
n

a.
 
La
ku
ka
n
p
en

gu
ku
ra
n
ap
ak
ah

lu
as
an

p
ek
er
ja
an

ya
n
g

d
ila
ks
an

ak
an
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m
a
d
e
n
ga
n
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as
an

p
ad
a
d
o
ku
m
e
n

p
er
e
n
ca
n
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n
d
an

d
o
ku
m
e
n
te
n
d
er
;

b
. 

La
ku
ka
n
p
e
n
gu
ku
ra
n
ap

ak
ah

ke
te
n
tu
an

-k
et
en

tu
an

ya
n
g
d
ip
er
sy
ar
at
ka
n
p
ad

a
K
A
K
te
la
h
d
ila
ks
an

ak
an

d
i

la
p
an
ga
n
.
M
is
al
n
ya

te
rk
ai
t

ju
m
la
h

d
an

u
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n

ru
an
ga
n
,
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e
si
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si

b
ah
an

,
ju
m
la
h

m
at
er
ia
l

te
rt
en

tu
,d
an

la
in
-l
ai
n
;

c.
 
D
ap
at
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n
R
A
B
Fi
n
a
l
A
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o
u
n
t
d
an

G
am

b
ar

A
s
B
u
ilt

D
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w
in
g
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n
g
d
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u
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h
P
e
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d
i-
a
p
p
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h
K
o
n
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M
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aj
e
m
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K
o
n
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i.
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ku
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n

p
en
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n

ke
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an

an
ta
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R
A
B

Fi
n
a
l

A
cc
o
u
n
t
d
an

G
am

b
ar

A
s
B
u
ilt

D
ra
w
in
g
.
A
p
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ila

te
rd
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at

p
er
b
ed

aa
n
,
la
ku
ka
n

ko
n
fi
rm
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i
d
e
n
ga
n

p
en

ye
d
ia
ja
sa

ap
ak
ah

ad
a
p
er
u
b
ah

an
an
ta
ra

ga
m
b
ar

re
n
ca
n
a
d
an

ga
m
b
ar

A
s
B
u
ilt

D
ra
w
in
g
.

d
. 

D
ap
at
ka
n

la
p
o
ra
n

h
ar
ia
n
,

m
in
gg
u
an

,
b
u
la
n
an
.

La
ku
ka
n

an
al
is
is

u
n
tu
k
m
e
n
ila
i
ap

ak
ah

p
e
n
ya
jia
n

an
gk
a

p
er
se
n
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se

ku
rv
a

S
re
n
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n
a

d
an

ku
rv
a

S
re
al
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it
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d
ila
ku
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n
b
er
d
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n
m
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st
o
n
e
ya
n
g

ak
u
ra
t.
A
p
ak
ah

ad
a
d
ev
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si
ya
n
g
te
rj
ad
i,
d
an

ap
ak
ah

d
ev
ia
si

te
rs
eb

u
t
te
rm

as
u
k
ko
n
tr
ak

kr
it
is
.
A
p
ab

ila
te
rm
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u
k,

ap
ak
ah

p
en

ye
d
ia

ja
sa

te
la
h

d
ik
e
n
ak
an

sa
n
ks
i
te
gu
ra
n
d
an
/a
ta
u
su
ra
t
p
er
in
ga
ta
n
d
an
/a
ta
u

Sh
o
w
C
a
u
se

M
ee
ti
n
g
(S
C
M
);

e.
 
P
e
ri
ks
a
ap
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ah

ke
m
aj
u
an

p
ek
er
ja
an

ya
n
g
d
ia
ju
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n

u
n
tu
k
p
en
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ir
an

te
rm

in
p
em

b
ay
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an

te
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h
se
su
ai

d
en
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n

ke
m
aj
u
an

p
ek
er
ja
an

ri
il

ya
n
g

d
ila
p
o
rk
an

p
ad
a
la
p
o
ra
n
h
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n
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in
gg
u
an
/b
u
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n
an
;

f.
 

D
ap
at
ka
n

in
fo
rm
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i

te
rk
ai
t

st
ru
kt
u
r

o
rg
an

is
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i

p
ro
ye
k,

p
er
so
n
il

d
i
la
p
an

ga
n
,
d
an

p
er
al
at
an

d
i

la
p
an
ga
n
.
B
an
d
in
gk
an

in
fo
rm
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i
te
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eb

u
t,

d
en

ga
n

in
fo
rm
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iy
an
g
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a
d
iK
A
K
d
an

D
o
ku
m
en

P
e
n
aw

ar
an

P
e
n
ye
d
ia
Ja
sa
.A

p
ab
ila

te
rd
ap
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p
er
b
e
d
aa
n
,l
ak
u
ka
n

ko
n
fi
rm
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i

ke
p
em

ili
k

p
ro
ye
k,

ap
ak
ah

ya
n
g

b
er
sa
n
gk
u
ta
n
te
la
h
m
e
n
er
im

a
la
p
o
ra
n
p
er
u
b
ah
an

te
rs
e
b
u
t
d
ar
i
p
e
n
ye
d
ia

ja
sa

d
an

te
la
h
m
em

b
er
ik
an

p
er
se
tu
ju
an

at
as

p
er
u
b
ah
an

te
rs
eb

u
t;

g.
 
D
ap
at
ka
n

in
fo
rm

as
i
te
rk
ai
t
d
af
ta
r
su
b
ko
n
tr
ak
to
r

ya
n
g

d
ig
u
n
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an

o
le
h

P
e
n
ye
d
ia

Ja
sa
.
B
an
d
in
gk
an

in
fo
rm

as
i
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eb

u
t,
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e
n
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n
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i
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n
g
ad

a
d
i

K
A
K

d
an

D
o
ku
m
en

P
e
n
aw

ar
an

P
e
n
ye
d
ia

Ja
sa
.

A
p
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ila

te
rd
ap

at
p
er
b
e
d
aa
n
,
la
ku
ka
n
ko
n
fi
rm

as
i
ke

p
em

ili
k
p
ro
ye
k,

ap
ak
ah

ya
n
g
b
er
sa
n
gk
u
ta
n

te
la
h

m
en

er
im

a
la
p
o
ra
n

p
er
u
b
ah
an

te
rs
eb

u
t

d
ar
i

p
en

ye
d
ia

ja
sa

d
an

te
la
h
m
em

b
er
ik
an

p
e
rs
et
u
ju
an

at
as

p
er
u
b
ah
an

te
rs
eb

u
t.
P
as
ti
ka
n
b
ah
w
a
p
ek
er
ja
an

ya
n
g

d
is
u
b
ko
n
tr
ak
ka
n

te
la
h

se
su
ai

d
en

ga
n

ya
n
g

d
ip
er
sy
ar
at
ka
n

p
ad

a
K
A
K

d
an

b
u
ka
n

m
er
u
p
ak
an

p
ek
er
ja
an

u
ta
m
a;

h
. 

D
ap
at
ka
n

B
e
ri
ta

A
ca
ra

Se
ra
h

Te
ri
m
a

P
e
rt
am

a
P
e
ke
rj
aa
n
.

P
e
ri
ks
a

ap
ak
ah

ad
a

ke
te
rl
am

b
at
an

p
en

ye
le
sa
ia
n
p
ek
er
ja
an

,
d
an

ap
ab
ila

ad
a,

ap
ak
ah

at
as

ke
te
rl
am

b
at
an

te
rs
e
b
u
t
te
la
h
d
ik
en

ak
an

sa
n
ks
i

d
en

d
a
ke
te
rl
am

b
at
an
.

5
. 

P
e
m
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ik
sa
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p
ad
a
ta
h
ap

p
em
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ih
ar
aa
n

P
as
ti
ka
n
b
ah
w
a
p
ek
er
ja
an

ya
n
g
d
ila
ks
an

ak
an

p
ad
a
sa
at

p
em

el
ih
ar
aa
n
b
u
ka
n
m
er
u
p
ak
an

p
ek
er
ja
an

u
ta
m
a
ya
n
g

se
h
ar
u
sn
ya

d
ila
ks
an
ak
an

p
ad
a

sa
at

p
em

el
ih
ar
aa
n
.
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ni
ve

rs
it

as
K

at
ol

ik
W
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a
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P
ra
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K
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n
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n
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3
1

B
e
rd
as
ar
ka
n

p
e
n
ga
la
m
an

p
e
n
u
lis
,
te
rd
ap

at
p
en

ye
d
ia

ja
sa

ya
n
g

p
ad
a

sa
at

p
em

el
ih
ar
aa
n

m
e
la
ks
an
ak
an

p
ek
er
ja
an

u
ta
m
a.

A
ta
s
h
al

te
rs
eb

u
t,

p
e
rl
u

d
it
el
u
su
ri

ke
m
b
al
i

ap
ak
ah

ad
a

ke
te
rl
am

b
at
an

p
en

ye
le
sa
ia
n

p
ek
er
ja
an

ya
n
g
te
rj
ad
i,
d
an

ap
ak
ah

at
as

ke
te
rl
am

b
at
an

te
rs
e
b
u
t
te
la
h
d
ik
e
n
ak
an

sa
n
ks
id
en

d
a
ke
te
rl
am

b
at
an
.

K
e
si
m
p
u
la
n

K
o
n
tr
ak

D
es
ig
n
-B
id
-B
u
ild

m
em

ili
ki
ka
ra
kt
er
is
ti
k
ya
n
g

b
er
b
ed

a
d
en

ga
n
K
o
n
tr
ak

D
es
ig
n
a
n
d
B
u
ild
.
K
o
n
tr
ak

D
es
ig
n

a
n
d
B
u
ild

ak
an

m
em

o
to
n
g
ja
lu
r
b
ir
o
kr
as
i
d
an

ko
m
u
n
ik
as
i

an
ta
ra

p
e
re
n
ca
n
a
d
e
n
ga
n
p
e
la
ks
an
a,

se
h
in
gg
a
m
en

gh
em

at
w
ak
tu

d
an

b
ia
ya
.K
ar
en

a
je
n
is
ko
n
tr
ak
n
ya

Lu
m
su
m
d
an
/a
ta
u

ga
b
u
n
ga
n
(L
u
m
su
m
d
an

u
n
it
p
ri
ce
),
ti
d
ak

ad
a
ga
m
b
ar

D
ED

d
i

aw
al
,
ti
d
ak

ad
a
En

g
in
ee
r
Es
ti
m
a
te

d
ia
w
al
,
m
ak
a
ti
ti
k
ra
w
an

au
d
it
le
b
ih

b
an
ya
k
b
er
ad
a
p
ad
a
p
ro
se
s
p
er
e
n
ca
n
aa
n
d
an

p
en

ga
n
gg
ar
an

.
A
u
d
it
o
r
p
er
lu

m
em

as
ti
ka
n
ap

ak
ah

o
u
tp
u
t

ya
n
g
d
ih
as
ilk
an

te
la
h

sa
m
a
d
e
n
ga
n

ke
te
n
tu
an

d
i
d
al
am

ko
n
tr
ak

d
an

te
rl
eb

ih
la
gi
se
su
ai
d
en

ga
n
K
et
e
n
tu
an

P
e
n
gg
u
n
a

Ja
sa

(E
m
p
lo
ye
r’
s

R
eq
u
ir
em

en
t)
.

A
d
ap
u
n

p
er
se
p
si

ke
d
ep

an
n
ya

ya
n
g

p
er
lu

d
ib
an
gu
n

o
le
h

au
d
it
o
r

te
rk
ai
t

p
em

er
ik
sa
an

ko
n
tr
ak

ra
n
ca
n
g
b
an
gu
n
an

ta
ra

la
in

b
ah
w
a

ke
gi
at
an

p
er
en

ca
n
aa
n

d
an

p
er
an
ca
n
ga
n

m
e
ru
p
ak
an

ta
h
ap
an

ya
n
g
ti
d
ak

te
rp
is
ah

ka
n
d
ar
ik
eg
ia
ta
n
p
em

b
an

gu
n
an

fi
si
k,

re
vi
ew

d
e
sa
in

p
as
ti

ak
an

te
rj
ad
i,

p
en

yu
su
n
an

K
et
en

tu
an

P
e
n
gg
u
n
a

ja
sa

ad
al
ah

fa
kt
o
r

u
ta
m
a

ya
n
g

te
rp
e
n
ti
n
g,
n
ila
ik
o
n
tr
ak

lu
m
su
m
ya
n
g
m
en

gi
ka
t
ad
al
ah

to
ta
l

h
ar
ga

ko
n
tr
ak
,d
an

d
o
ku
m
e
n
ta
si
p
ro
ye
k
ya
n
g
m
em

ad
ai
.

U
ca
p
an

T
e
ri
m
ak
as
ih

D
al
am

p
en

er
b
it
an

ju
rn
al

in
i,

p
ro
se
s

p
en

el
aa
h
an

d
an

p
en

e
rb
it
an

ju
rn
al
m
el
ib
at
ka
n
p
ar
a
p
ih
ak
.
U
n
tu
k
it
u
,
p
en

u
lis

m
en

gu
ca
p
ka
n
te
ri
m
ak
as
ih
ke
p
ad
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1
. 

D
r.
Ir
.I
va
n
G
u
n
aw

an
,S
.T
.,
M
.M

T.
,I
P
M
.,
C
SC
M
.;

2
. 

Ir
.R

as
io
n
al
Si
te
p
u
,M

.E
n
g.
,I
P
U
.,
A
SE
A
N
En

g.
;

3
. 

Ir
.A

n
d
re
w
Jo
ew

o
n
o
,S
.T
.,
M
.T
.,
IP
U
.,
A
SE
A
N
En

g.
;

4
. 

Ir
.H

ar
to
n
o
P
ra
n
jo
to
,M

.S
c.
,P
h
.D
.,
IP
U
.;

5
. 

D
ra
.I
r.
A
d
ri
an

a
A
n
te
n
g
A
n
gg
o
ro
w
at
i,
M
.S
i.,
IP
U
.;

6
. 

D
r.
Ir
.S
u
ra
tn
o
Lo
u
re
n
ti
u
s,
M
.S
.,
IP
M
.;

7
. 

Ir
.L
u
si
a
P
er
m
at
a
Sa
ri
H
ar
ta
n
ti
,S
.T
.,
M
.E
n
g.
,I
P
M
.;
d
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8
. 

Ir
.L
.M

.H
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iS
an
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.M
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IP
M
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u
b
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2
Ta
h
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n
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n
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n
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o
n
st
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K
em
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a
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b
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b
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e
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P
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a
n
d
u
n
g

d
a
la
m

d
a
ra

h
.

P
e
m
e
ri
k
sa

a
n
-p

e
m
e
ri
k
sa

a
n

te
rs
e
b
u
t

sa
n
g
a
tl
a
h

b
e
rg

a
n
tu

n
g

p
a
d
a

k
o
m
p
o
n
e
n

p
e
m
b
a
ca

a
n

a
ta
u

p
h
o
to

m
e
tr
ik
.
P
a
d
a
m
a
k
a
la
h
in

i
a
k
a
n
d
ib
a
h
a
s
te
n
ta
n
g

a
d
ju
st
m
e
n
t
k
o
m
p
o
n
e
n

p
e
m
b
a
ca

a
n

k
im

ia
k
li
n
ik

y
a
n
g

d
a
p
a
t

m
e
m
p
e
n
g
a
ru

h
i

k
e
st
a
b
il
a
n

d
a
n

k
e
a
k
u
ra

ta
n

p
e
m
b
a
ca

a
n
sa

m
p
e
l
p
a
si
e
n
.

K
a
ta

k
u
n
ci
:
k
im

ia
k
li
n
ik
,
p
h
o
to
m
et
ri
k
,
ak

u
ra
t.

B
e
n
e
d
ic
tu
s
Te
ja
B
ri
an

P
a
h
ar

1

1
P
ro
gr
am

St
u
d
iP
ro
fe
si
In
si
n
yu
r,
U
n
iv
e
rs
it
as

K
at
o
lik

W
id
ya

M
an
d
al
a
Su
ra
b
ay
a


te
ja
b
ri
an
@
gm

ai
l.c
o
m

P
e
n
d
ah

u
lu
an

A
n
al
is
a
ki
m
ia
d
ar
ah

ad
al
ah

sa
la
h
sa
tu

p
e
m
er
ik
sa
an

ya
n
g

d
ap
at

d
ila
ku
ka
n
p
ad
a
la
b
o
ra
to
ri
u
m

K
e
se
h
at
an

u
n
tu
k
d
ap
at

m
en

ge
ta
h
u
ik
o
n
d
is
iz
at

ki
m
ia
ya
n
g
te
rk
an
d
u
n
g
d
al
am

d
ar
ah

ve
n
a.

D
ar
ah

ve
n
a
ya
n
g
te
la
h
d
ia
m
b
il
ke
m
u
d
ia
n
d
is
im

p
an

p
ad
a
ta
b
u
n
g
p
en

yi
m
p
an
an

sa
m
p
e
ld
ar
ah

ya
n
g
m
e
n
ga
n
d
u
n
g

ge
ls
e
p
ar
at
o
r
ya
n
g
d
ap
at

m
em

is
ah
ka
n
an
ta
ra

se
ru
m

d
an

se
l

d
ar
ah

se
te
la
h

m
el
al
u
i

p
ro
se
s

ce
n
tr
if
u
ge
.

B
e
b
er
ap
a

p
e
m
er
ik
sa
an

ki
m
ia
d
ar
ah

an
ta
ra

la
in
ad
al
ah

ko
le
st
e
ro
l,
gu
la

d
ar
ah
,
as
am

u
ra
t,
kr
ea
ti
n
in
,
u
re
a,

SG
P
T,

SG
O
T,

Tr
ig
ly
ce
ri
d
e

(R
o
sd
ar
n
i,
2
0
2
2
).

P
ar
am

et
er
-p
ar
am

e
te
r

te
rs
eb

u
t

sa
n
ga
t

b
e
rp
en

ga
ru
h

p
ad
a

ko
n
d
is
i
K
es
eh

at
an

p
as
ie
n
.
K
e
sa
la
h
an

A
n
al
is
a

o
le
h

d
o
kt
e
r
d
e
n
ga
n
m
en

ga
cu

p
ad
a
h
as
il
p
e
m
e
ri
ks
aa
n
ki
m
ia
d
ar
ah

d
ap
at

m
en

ja
d
ik
an

ke
sa
la
h
an

te
ra
p
io
b
at
,y
an
g
b
er
p
en

ga
ru
h

p
ad
a
ko
n
d
is
iK
e
se
h
at
an

p
as
ie
n
.S
al
ah

sa
tu

ke
sa
la
h
an

A
n
al
is
a

ki
m
ia

d
ar
ah

d
ap
at

te
rj
ad
i
ka
re
n
a
se
n
so
r
p
e
m
b
ac
aa
n
u
n
su
r

ki
m
ia

d
al
am

d
ar
ah

ti
d
ak

d
al
am

ko
n
d
is
i
ya
n
g
b
ai
k
(D
e
d
d
y,

2
0
1
9
). Se
n
so
r

p
e
m
b
ac
aa
n

u
n
su
r

ki
m
ia

d
al
am

d
ar
ah

m
en

gg
u
n
ak
an

ko
n
se
p
p
en

ye
ra
p
an

ge
lo
m
b
an
g
ca
h
ay
a
ya
n
g

d
ih
as
ilk
an

o
le
h

su
m
b
er

ca
h
ay
a

b
e
ru
p
a

la
m
p
u

h
al
o
ge
n
.

Su
m
b
e
r
ca
h
ay
a
ya
n
g
d
is
er
ap

o
le
h
u
n
su
r
ki
m
ia
d
al
am

d
ar
ah

m
em

ili
ki

ka
ra
kt
er
is
ti
k

p
e
n
ye
ra
p
an

p
an
ja
n
g

ge
lo
m
b
an
g

w
ar
n
a
m
as
in
g-
m
as
in
g.
M
ak
a
se
n
so
r
p
e
m
b
ac
aa
n
u
n
su
r
ki
m
ia

d
ar
ah

te
rd
ir
id
ar
ib
e
b
e
ra
p
a
fi
lt
er

ca
h
ay
a
ya
n
g
d
if
ilt
er

d
e
n
ga
n

m
en

gg
u
n
ak
an

le
n
sa

d
en

ga
n

w
ar
n
a-
w
ar
n
a

te
rt
en

tu
ag
ar

ca
h
ay
a
ya
n
g
te
rf
ilt
ra
si

se
su
ai

d
e
n
ga
n
p
an
ja
n
g
ge
lo
m
b
an
g

ya
n
g
d
iin
gi
n
ka
n
(Y
ay
u
k,
2
0
1
7
).

M
e
to
d
e

M
et
o
d
e

ya
n
g
d
ig
u
n
ak
an

ad
al
ah

m
en

ga
tu
r
in
te
n
si
ta
s

ca
h
ay
a
m
el
al
u
i
p
o
te
n
si
o
m
e
te
r
ya
n
g
d
is
e
su
ai
ka
n
se
h
in
gg
a

ca
h
ay
a

ya
n
g

d
it
er
im

a
o
le
h

m
as
in
g-
m
as
in
g

fi
lt
er

ak
an

d
ip
ro
se
s
o
le
h

m
ik
ro
ko
n
tr
o
le
r
d
an

d
iu
b
ah

m
en

ja
d
i
n
ila
i

ab
so
rb
an
si
(A
B
S)
.

H
as
il
K
e
rj
a

P
e
n
ge
rj
aa
n
Q
u
al
it
y
C
o
n
tr
o
l

K
ar
ak
te
ri
st
ik

in
st
ru
m
e
n

at
au

al
at

ki
m
ia

kl
in
ik

au
to

d
e
n
ga
n
m
er
k
B
IO
TE
C
N
IC
A
d
e
n
ga
n
ti
p
e
B
T1
5
im

en
gg
u
n
ak
an

in
te
n
si
ta
s
ca
h
ay
a
p
e
n
ye
ra
p
an

at
au

ab
so
rb
an
si
(A
B
S)
d
en

ga
n

n
ila
i
se
ki
ta
r
+
-
1
2
0
0
0

A
b
s.

N
ila
i
te
rs
eb

u
t
ad
al
ah

n
ila
i

p
e
rh
it
u
n
ga
n

A
D
C

d
ar
i
su
m
b
e
r

ca
h
ay
a

b
e
ru
p
a

la
m
p
u

h
al
o
ge
n
.P
ad
a
fi
lt
e
r
ca
h
ay
a
ya
n
g
te
la
h
d
ia
tu
r
ad
al
ah

p
an
ja
n
g

ge
lo
m
b
an
g
3
4
0
n
m
,
3
8
0
n
m
,
4
0
5
n
m
,
4
3
6
n
m
,
7
0
0
n
m
,
5
1
0

n
m
,
5
4
6
n
m
,
5
7
8
n
m
,
6
3
0
n
m
,
4
8
0
n
m
.
D
en

ga
n
m
e
n
ga
tu
r

in
te
n
si
ta
s
ca
h
ay
a
ya
n
g
sa
m
a
ra
ta

m
ak
a,

h
as
il
p
e
m
b
ac
aa
n

u
n
su
r
ki
m
ia
d
al
am

d
ar
ah

ya
n
g
d
ib
ac
a
o
le
h
o
p
ti
k
m
el
al
u
if
ilt
e
r

ca
h
ay
a

d
ap
at

m
e
n
d
e
ka
ti

ke
ak
u
ra
ta
n

p
e
m
b
ac
aa
n
.

K
e
ak
u
ra
ta
n

h
as
il

p
e
m
b
ac
aa
n

d
ap
at

d
ili
h
at

d
ar
i

h
as
il

p
e
n
ge
rj
aa
n
Q
u
al
it
y
C
o
n
tr
o
l
d
e
n
ga
n
m
en

gg
u
n
ak
an

se
ru
m

kh
u
su
s
ya
n
g

d
ib
ac
a

d
an

h
as
il

p
e
m
b
ac
aa
n

m
as
u
k

p
ad
a

re
n
ta
n
g
n
ila
i
ya
n
g
su
d
ah

d
it
en

tu
ka
n
o
le
h
p
ab
ri
ka
n
se
ru
m

kh
u
su
s
te
rs
eb

u
t. G
am

b
ar

1
.H

as
il
Q
u
al
it
y
C
o
n
tr
o
l

La
n
d
as
an

Te
o
ri

P
e
m
b
ac
aa
n
ab
so
rb
an
si
ca
h
ay
a
ya
n
g
d
is
er
ap

o
le
h
u
n
su
r

ki
m
ia

ya
n
g
te
rk
an
d
u
n
g
d
al
am

m
as
in
g-
m
as
in
g
p
ar
am

e
te
r

ki
m
ia

d
ar
ah
.
P
e
n
ye
ra
p
an

ca
h
ay
a
p
ad
a
se
ti
ap

re
ak
si

ki
m
ia

an
ta
ra

re
ag
en

d
an

se
ru
m

d
ar
ah

m
en

en
tu
ka
n

p
an
ja
n
g

ge
lo
m
b
an
g

ya
n
g

d
ig
u
n
ak
an

u
n
tu
k

m
em

b
ac
a

ke
p
e
ka
ta
n

w
ar
n
a
ya
n
g
d
ih
as
ilk
an
.

Se
b
ag
ai

co
n
to
h

p
ar
am

e
te
r

ko
le
st
e
ro
l

m
er
u
p
ak
an

p
ar
am

e
te
r
ki
m
ia
d
ar
ah

ya
n
g
b
e
rf
u
n
gs
id
al
am

p
em

b
e
n
tu
ka
n

m
em

b
ra
n

se
l,

si
n
te
si
s
h
o
rm

o
n
-h
o
rm

o
n

st
e
ro
id
,
si
n
te
si
s

as
am

em
p
ed

u
.
P
e
n
ca
m
p
u
ra
n

re
ag
en

ko
le
st
er
o
l
d
e
n
ga
n

se
ru
m

ak
an

m
en

gh
as
ilk
an

p
er
u
b
ah
an

w
ar
n
a
m
en

ja
d
iw

ar
n
a

u
n
gu
,
te
ta
p
i
p
er
u
b
ah
an

w
ar
n
a

te
rs
e
b
u
t
ak
an

se
m
ak
in

m
en

ja
d
i
b
er
w
ar
n
a

h
ija
u

ke
ti
ka

su
d
ah

m
e
la
lu
i
p
ro
se
s

in
ku
b
as
i.

Se
h
in
gg
a

p
e
m
b
ac
aa
n

ko
le
st
e
ro
l
m
e
n
gg
u
n
ak
an

le
n
sa

fi
lt
er

b
e
rw

ar
n
a
h
ija
u
,d

e
n
ga
n
p
an
ja
n
g
ge
lo
m
b
an
g
5
4
6

n
m
. K
e
sa
la
h
an

d
al
am

ad
ju
st

n
ila
i
ab
so
rb
an
si

d
ar
i
su
m
b
er

ca
h
ay
a

ya
n
g

d
i
fi
lt
er

o
le
h

le
n
sa

d
ap
at

b
e
ra
ki
b
at

fa
ta
l

te
rh
ad
ap

d
ia
gn
o
sa

sa
m
p
e
l.
D
ap
at

m
en

ga
ki
b
at
ka
n
ke
sa
la
h
an

te
ra
p
i
o
b
at

d
an

b
is
a
b
e
rd
am

p
ak

p
ad
a
ke
se
h
at
an

p
as
ie
n
.

U
n
tu
k
m
en

ja
ga

ke
st
ab
ila
n
d
an

ke
ak
u
ra
ta
n
p
e
m
b
ac
aa
n
ki
m
ia
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
4
2

d
ar
ah
,
m
ak
a
p
er
lu

ad
an
ya

p
em

an
ta
u
an

n
ila
i
ab
so
rb
an
si

ya
n
g
te
rj
ad
w
al
.
A
ga
r
al
at

ki
m
ia

kl
in
ik

d
ap
at

m
em

b
an
tu

b
an
ya
k
o
ra
n
g
d
al
am

m
en

en
tu
ka
n
d
ia
gn
o
sa

ke
se
h
at
an

p
ad
a

m
as
ya
ra
ka
t
ya
n
g
b
er
o
b
at

(S
ac
h
e
r,
2
0
0
4
).

P
ro
se
s
A
d
ju
st
m
e
n
t

G
am

b
ar

3
m
en

je
la
sk
an

h
as
il
ad
ju
st

ge
lo
m
b
an
g
ca
h
ay
a

p
ad
a

fi
lt
er
.
K
o
lo
m

1
st

ch
an
n
el

ad
al
ah

fi
lt
er

ya
n
g

ak
an

d
ib
an
d
in
gk
an

d
en

ga
n
fi
lt
er

ke
d
u
a
p
ad
a
ko
lo
m

2
n
d
ch
an
n
e
l.

P
e
rb
an
d
in
ga
n
n
ila
i
d
ila
ku
ka
n
p
ad
a
se
ti
ap

fi
lt
er

ya
n
g
ad
a

p
ad
a
p
h
o
to
m
et
ri
k.
M
ac
am

-m
ac
am

fi
lt
er

d
ap
at

d
ili
h
at

p
ad
a

G
am

b
ar

2
.

P
e
n
ye
su
ai
an

n
ila
ia
b
so
rb
an

ya
n
g
te
rl
ih
at

p
ad
a
G
am

b
ar

3
ad
al
ah

ku
ra
n
g
le
b
ih
p
ad
a
n
ila
i1
3
0
0
0
.D

e
n
ga
n
ca
ra

m
em

u
ta
r

p
o
te
n
si
o
m
e
te
r
ya
n
g
ad
a
p
ad
a
p
h
o
to
m
et
ri
k.
P
o
te
n
si
o
m
e
te
r

d
ap
at

d
ili
h
at

p
ad
a
G
am

b
ar

4
.

P
ro
se
s
p
em

b
ac
aa
n
n
ila
i
ab
so
rb
an
si
d
ap
at

d
ili
h
at

p
ad
a

G
am

b
ar

5
.
P
e
m
an
ca
ra
n

su
m
b
er

ge
lo
m
b
an
g
ca
h
ay
a
d
ar
i

La
m
p
u

h
al
o
ge
n

p
ad
a

lo
ro
n
g

b
e
rb
e
n
tu
k

ke
ru
cu
t

d
an

m
en

em
b
ak
ka
n
ge
lo
m
b
an
g
ca
h
ay
a
se
ca
ra

fo
ku
s
p
ad
a
ku
ve
t

p
e
m
b
ac
aa
n
ya
n
g
b
e
ri
si
ai
r.
K
u
ve
t
p
e
m
b
ac
aa
n
te
rb
u
at

d
ar
i

b
ah
an

ka
ca
.D

ap
at

d
ili
h
at

p
ad
a
G
am

b
ar

6
.

P
e
m
b
ia
sa
n

ca
h
ay
a

ku
ve
t
ak
an

m
e
n
ga
ra
h

ke
b
ag
ia
n

b
aw

ah
ku
ve
t.

G
el
o
m
b
an
g
ca
h
ay
a
ya
n
g
d
ib
ia
sk
an

m
el
al
u
i

b
ag
ia
n

b
aw

ah
ku
ve
t

ak
an

d
it
er
im

a
o
le
h

ce
rm

in
,
d
an

ke
m
u
d
ia
n

fi
lt
er

ya
n
g

se
d
an
g

d
i
ad
ju
st

ak
an

m
en

er
im

a
p
an
tu
la
n
ca
h
ay
a
d
ar
i
ce
rm

in
d
an

in
te
n
si
ta
sn
ya

ak
an

d
ib
ac
a

o
le
h
se
n
so
r
o
p
ti
k.

H
as
il
p
e
m
b
ac
aa
n
d
ar
i
se
n
so
r
o
p
ti
k
ak
an

d
ik
o
n
ve
rs
ik
an

m
e
n
ja
d
in
ila
ia
b
so
rb
an
.

G
am

b
ar

2
.M

ac
am

-m
ac
am

fi
lt
e
r

G
am

b
ar

3
.H
as
il
A
d
ju
st
fi
lt
er

G
am

b
ar

4
.L
en

sa
Fi
lt
e
r

G
am

b
ar

5
.P

e
m
b
ac
aa
n
Fi
lt
e
r

G
am

b
ar

6
.K

u
ve
t
P
e
m
b
ac
aa
n

K
e
si
m
p
u
la
n

D
ar
i
h
as
il
p
e
ke
rj
aa
n
ya
n
g
te
la
h
d
ila
ku
ka
n
,
m
ak
a
d
ap
at

d
ia
m
b
il
ke
si
m
p
u
la
n
se
b
ag
ai
b
e
ri
ku
t:

1
. 

N
ila
ia
b
so
rb
an

fi
lt
er

p
e
rl
u
d
ip
an
ta
u
d
al
am

w
ak
tu

ya
n
g

te
rj
ad
w
al
,
ag
ar

p
e
m
er
ik
sa
an

d
ap
at

ak
u
ra
t
d
an

ti
d
ak

m
en

im
b
u
lk
an

ke
sa
la
h
an

te
ra
p
io
b
at

p
ad
a
p
as
ie
n
.

2
. 

P
e
rl
u
n
ya

ti
n
d
ak
an

ad
ju
st
m
en

t
te
rh
ad
ap

fi
lt
e
r

p
h
o
to
m
et
ri
k
ke
ti
ka

n
ila
ia
b
so
rb
an

d
ib
aw

ah
1
3
0
0
0
.

3
. 

K
e
st
ab
ila
n

n
ila
i
ya
n
g

te
rb
ac
a

p
ad
a

se
n
so
r
d
ap
at

b
e
rp
en

ga
ru
h
p
ad
a
h
as
il
p
e
m
b
ac
aa
n
p
ar
am

et
e
r
ki
m
ia

d
al
am

d
ar
ah
.

U
ca
p
an

Te
ri
m
ak
as
ih

P
ad
a
ke
se
m
p
at
an

ka
li
in
i
p
e
n
u
lis

m
e
n
gu
ca
p
ka
n
te
ri
m
a

ka
si
h

ke
p
ad
a

o
ra
n
g-
o
ra
n
g

ya
n
g

m
em

b
an
tu

d
al
am

m
en

ye
le
sa
ik
an

m
ak
al
ah

in
i.

1
. T
e
ri
m
a

ka
si
h

p
ad
a

P
T.

Se
ti
a

A
n
d
al
an

Su
ks
es
,
ya
n
g

m
em

b
e
ri
ka
n
ta
n
gg
u
n
g
ja
w
ab

d
an

ke
se
m
p
at
an

ke
p
ad
a

p
e
n
u
lis

u
n
tu
k
m
el
ak
u
ka
n
p
e
ke
rj
aa
n
in
i,
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m
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a
r
P
ra
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ik
K
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n
si
n
yu
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0
2
2
|
4
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2
. T
e
ri
m
a

ka
si
h

ke
p
ad
a

R
io

se
la
ku

re
ka
n

ke
rj
a

ya
n
g

m
en

su
p
p
o
rt
p
e
n
u
lis

d
al
am

m
e
n
u
lis
ka
n
m
ak
al
ah

in
i.

Se
m
o
ga

tu
lis
an

in
i
d
ap
at

b
e
rg
u
n
a
d
an

b
er
m
an
fa
at

b
ag
i

m
as
ya
ra
ka
t,

te
ru
ta
m
a

b
ag
i
p
en

gg
u
n
a

al
at

ki
m
ia

kl
in
ik

o
to
m
at
is
.

R
e
fe
re
n
si

R
o
sd
ar
n
i
d
kk
.
(2
0
2
2
).

”P
e
m
er
ik
sa
aa
n

ki
m
ia

d
ar
ah

p
ad
a

m
as
ya
ra
ka
t
p
e
rt
am

b
an
ga
n
d
e
sa

W
aw

at
u
ke
ca
m
at
an

M
o
ra
m
o

U
ta
ra
”.

P
ro
gr
am

St
u
d
i

D
4

Te
kn
o
lo
gi

La
b
o
ra
to
ri
u
m

M
ed

is
,

Fa
ku
lt
as

Ilm
u

Sa
in
s

d
an

Te
kn
o
lo
gi
,
U
n
iv
er
si
ta
s
M
an
d
al
a
W
al
u
ya
.

Ya
yu
k,
K
u
st
in
in
gs
ih
d
kk
.(
2
0
1
7
).
”P
e
n
ga
ru
h
va
ri
as
is
u
h
u
aw

al

re
ag
en

te
rh
ad
ap

ka
d
ar

gl
u
ko
sa

d
ar
ah

m
et
o
d
e

en
zi
m
at
ik
”.

Ju
ru
sa
n

A
n
al
is

K
es
eh

at
an

P
o
lt
ek
ke
s

K
e
m
e
n
ke
s
B
an
ja
rm

as
in
.

D
e
d
d
y,

M
.
M
.
S.
,
2
0
0
9
.
P
en

ga
n
ta
r
Ilm

u
G
iz
i.

A
lf
ab
e
ta
,

B
an
d
u
n
g.

Sa
ch
e
r,
R
.
A
.
an
d
M
cP
h
er
so
n
,
R
.
A
..
(2
0
0
4
).
Ti
n
ja
u
an

K
lin
is

H
as
il

P
e
m
er
ik
sa
an

La
b
o
ra
to
ri
u
m
,
ed

is
i
1
1
,
B
u
ku

K
e
d
o
kt
er
an

EG
C
,J
ak
ar
ta
.
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P
e
n
e
ra

p
a
n
T
e
k
n
o
lo
g
i

P
e
n
g
o
la
h
a
n
L
im

b
a
h
d
e
n
g
a
n

S
is
te
m

B
io
re

a
k
to

r
U
n
g
g
u
n

T
e
ta
p
A
e
ro

b
ik

m
e
n
g
g
u
n
a
k
a
n

M
e
d
ia

B
io
fi
lm

p
a
d
a
L
im

b
a
h

C
a
ir

P
ro

se
s
F
la
v
o
ri
n
g

P
e
n
ce

m
a
ra

n
a
ir

d
i
In

d
o
n
e
si
a
su

d
a
h

m
a
su

k
k
e
d
a
la
m

k
o
n
d
is
i
se

ri
u
s,

sa
la
h
sa

tu
p
e
n
y
e
b
a
b
n
y
a
a
d
a
la
h
li
m
b
a
h

ca
ir

y
a
n
g

d
ih

a
si
lk
a
n

o
le
h

in
d
u
st
ri

m
a
n
u
fa
k
tu

r
y
a
n
g

ti
d
a
k

m
e
la
lu
i

si
st
e
m

p
e
n
g
o
la
h
a
n

li
m
b
a
h

st
a
n
d
a
r

te
rl
e
b
ih

d
a
h
u
lu
.
P
a
d
a
p
e
rc
o
b
a
a
n
in

i
d
ik
a
ji
p
e
n
e
ra

p
a
n

te
k
n
o
lo
g
i

p
e
n
g
o
la
h
a
n

li
m
b
a
h

d
e
n
g
a
n

si
st
e
m

m
ik
ro

b
io
lo
g
i
y
a
k
n
i
si
st
e
m

B
io
re

a
k
to

r
U
n
g
g
u
n
A
e
ro

b
ik

m
e
n
g
g
u
n
a
k
a
n
m
e
d
ia

B
io
fi
lm

d
e
n
g
a
n
li
m
b
a
h
ca

ir
d
a
ri

p
ro

se
s
fl
a
v
o
ri
n
g

y
a
n
g

m
e
n
ja
d
i
o
b
je
k

p
e
rc
o
b
a
a
n
n
y
a
.

P
e
n
g
g
u
n
a
a
n

B
io
re

a
k
to

r
U
n
g
g
u
n

A
e
ro

b
ik

m
e
n
g
g
u
n
a
k
a
n

m
e
d
ia

B
io
fi
lm

se
b
a
g
a
i
a
g
e
n

p
e
n
g
u
ra

i

se
n
y
a
w
a

p
e
n
ce

m
a
r

a
ir

li
m
b
a
h

m
a
m
p
u

m
e
n
g
u
ra

n
g
i

k
o
n
se

n
tr
a
si

p
a
ra

m
e
te
r
m
u
tu

li
m
b
a
h

ca
ir

y
a
it
u

C
O
D

(C
h
e
m
ic
a
l
O
x
y
g
e
n
D
e
m
a
n
d
)
d
e
n
g
a
n

e
fi
si
e
n
si

se
b
e
sa

r

8
8
,6
5%

.
H
a
l
in

i
m
e
n
g
in

fo
rm

a
si
k
a
n

b
a
h
w
a
p
e
n
e
ra

p
a
n

te
k
n
o
lo
g
i

p
e
n
g
o
la
h
a
n

li
m
b
a
h

se
ca

ra
m
ik
ro

b
io
lo
g
i

d
e
n
g
a
n

si
st
e
m

b
io
re

a
k
to

r
U
n
g
g
u
n

T
e
ta
p

A
e
ro

b
ik

sa
n
g
a
t

p
o
te
n
si
a
l

u
n
tu

k
d
it
e
ra

p
k
a
n

p
a
d
a

in
d
u
st
ri

m
a
n
u
fa
k
tu

r.

K
a
ta

k
u
n
ci
:
A
ir

L
im

b
a
h
,
B
io
fi
lm

,
B
io
re

a
k
to

r,
A
e
ro

b
ik
,

C
O
D

D
im

as
D
am

ar
A
d
iK

ri
sn
a

1
P
ro
gr
am

St
u
d
iP
ro
fe
si
In
si
n
yu
r,
U
n
iv
e
rs
it
as

K
at
o
lik

W
id
ya

M
an
d
al
a
Su
ra
b
ay
a


p
sp
p
i.d
im

as
.d
.2
2
@
u
kw

m
s.
ac
.id

P
e
n
d
ah

u
lu
an

Sa
la
h

sa
tu

te
kn
o
lo
gi

p
e
n
go
la
h
an

lim
b
ah

ca
ir

ya
n
g
te
ru
s

b
e
rk
em

b
an
g

h
in
gg
a

sa
at

in
i
ad
al
ah

Te
kn
o
lo
gi

B
io
fi
lt
e
r.

B
io
fi
lt
e
r

ad
al
ah

se
b
u
ah

b
io
re
ak
to
r

d
e
n
ga
n

p
ri
n
si
p

p
e
n
u
m
b
u
h
an

m
ik
ro
b
a
ya
n
g
d
ik
em

b
an
gk
an

p
ad
a
m
ed

ia
fi
lt
er

ya
n
g

ke
m
u
d
ia
n

ak
an

m
em

b
e
n
tu
k

la
p
is
an

ya
n
g

d
is
e
b
u
t

B
io
fi
lm

(a
tt
ac
h
e
d
gr
o
w
th
).

Te
kn
o
lo
gi
p
e
n
go
la
h
an

lim
b
ah

ca
ir
d
e
n
ga
n
m
et
o
d
e
b
io
fi
lt
e
r

m
em

p
u
n
ya
i
ke
u
n
gg
u
la
n

d
ib
an
d
in
g

m
et
o
d
e

la
in

ka
re
n
a:

ti
d
ak

m
e
m
ak
an

te
m
p
at
,
lo
ka
si
d
e
n
ga
n
ai
r
ta
n
ah

ti
n
gg
i,
d
an

p
e
n
go
p
er
as
ia
n
n
ya

m
u
d
ah

ka
re
n
a

m
en

gh
as
ilk
an

lu
m
p
u
r

ya
n
g
le
b
ih
se
d
ik
it
.

B
e
rk
ai
ta
n
d
e
n
ga
n
p
e
rm

as
al
ah
an

d
ia
ta
s,

se
rt
a
p
e
n
ti
n
gn
ya

p
e
n
in
gk
at
an

ki
n
e
rj
a

p
ro
se
s
m
au
p
u
n

p
e
n
ge
lo
la
an

si
st
e
m

b
io
fi
lt
e
r,

m
ak
a

p
e
rl
u

d
ila
ku
ka
n

st
u
d
i
u
n
tu
k

p
en

gk
aj
ia
n

p
e
n
e
ra
p
an

b
io
fi
lt
e
r
p
ad
a

lim
b
ah

ca
ir

in
d
u
st
ri

te
ru
ta
m
a

ef
ek
ti
vi
ta
sn
ya

d
al
am

p
e
n
u
ru
n
an

C
O
D

u
n
tu
k

m
em

en
u
h
i

p
e
n
yu
su
n
an

b
ak
u
m
u
tu

ai
r
lim

b
ah
.

Ti
n
ja
u
an

P
u
st
ak
a

2
.1
.T
e
kn
o
lo
gi
p
e
n
go
la
h
an

lim
b
ah

ca
ir
d
e
n
ga
n
B
io
fi
lm

P
ro
se
s

p
en

go
la
h
an

ai
r

lim
b
ah

d
e
n
ga
n

si
st
em

b
io
fi
lt
e
r

(d
e
n
ga
n

m
ed

ia
B
io
fi
lm

)
se
ca
ra

ga
ri
s

b
es
ar

d
ap
at

d
ik
la
si
fi
ka
si
ka
n
se
p
er
ti
p
ad
a
G
am

b
ar

1
.P
ad
a
ko
n
d
is
ia
e
ro
b
ik

te
rj
ad
i
p
ro
se
s
n
it
ri
fi
ka
si
ya
kn
i
n
it
ro
ge
n
am

m
o
n
iu
m

d
iu
b
ah

m
en

ja
d
i
n
it
ra
t
(N
H
4

N
O
3
)
d
an

p
ad
a
ko
n
d
is
i
an
ae
ro
b
ik

te
rj
ad
i
p
ro
se
s

d
e
n
it
ri
fi
ka
si

ya
kn
i
n
it
ra
t
ya
n
g

te
rb
en

tu
k

d
iu
b
ah

m
e
n
ja
d
ig
as

n
it
ro
ge
n
(N
O
3
N
2
).

G
am

b
ar

1
.K

la
si
fi
ka
si
C
ar
a
P
e
n
go
la
h
an

A
ir
Li
m
b
ah

D
e
n
ga
n

P
ro
se
s
B
io
fi
lm
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
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 S
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m
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a
r
P
ra
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ik
K
ei
n
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n
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2
|
4
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G
am

b
ar

2
.K

la
si
fi
ka
si
ca
ra

p
e
n
go
la
h
an

ai
r
lim

b
ah

d
en

ga
n

p
ro
se
s
fi
lm

m
ik
ro
-b
io
lo
gi
s
(p
ro
se
s
b
io
fi
lm

).

2
.2
.P
ri
n
si
p
P
ro
se
s
Si
st
e
m

B
io
fi
lm

M
ek
an
is
m
e
p
ro
se
s
m
e
ta
b
o
lis
m
e
d
i
d
al
am

si
st
e
m

b
io
fi
lm

se
ca
ra

ae
ro
b
ik
se
ca
ra

se
d
e
rh
an
a
d
ap
at

d
it
e
ra
n
gk
an

se
p
er
ti

p
ad
a

G
am

b
ar

2
.
G
am

b
ar

te
rs
eb

u
t
m
e
n
u
n
ju
kk
an

su
at
u

si
st
e
m

b
io
fi
m

ya
n
g
ya
n
g
te
rd
ir
i
d
ar
i
m
ed

iu
m

p
en

ya
n
gg
a,

la
p
is
an

b
io
fi
lm

ya
n
g

m
el
ek
at

p
ad
a

m
ed

iu
m
,
la
p
is
an

ai
r

lim
b
ah

d
an

la
p
is
an

u
d
ar
a
ya
n
g
te
rl
et
ak

d
ilu
ar

[5
]:

G
am

b
ar

3
.M

ek
an
is
m
e
P
ro
se
s
M
et
ab
o
lis
m
e
D
iD

al
am

P
ro
se
s
D
en

ga
n
Si
st
em

B
io
fi
lm

P
ad
a
sa
at

ya
n
g
b
e
rs
am

aa
n
d
e
n
ga
n
m
en

gg
u
n
ak
an

o
ks
ig
e
n

ya
n
g
te
rl
ar
u
t
d
id
al
am

ai
r
lim

b
ah

se
n
ya
w
a
p
o
lu
ta
n
te
rs
eb

u
t

ak
an

d
iu
ra
ik
an

o
le
h

m
ik
ro
o
rg
an
is
m
e
ya
n
g
ad
a
d
i
d
al
am

la
p
is
an

b
io
fi
lm

d
an

en
er
gi

ya
n
g
d
ih
as
ilk
an

ak
an

d
iu
b
ah

m
en

ja
d
i
b
io
m
as
a.

Su
p
la
i
o
ks
ig
e
n

p
ad
a

la
p
is
an

b
io
fi
lm

d
id
ap
at

d
ar
i
b
lo
w
e
r
u
d
ar
a
at
au

p
o
m
p
a
si
rk
u
la
si
u
n
tu
k
je
n
is

b
io
re
ak
to
r
u
n
gg
u
n
te
ta
p
(S
o
lic
h
in
,2
0
1
2
).

2
.3
.K
e
u
n
gg
u
la
n
P
ro
se
s
B
io
fi
lm

P
e
n
go
la
h
an

ai
r
lim

b
ah

d
e
n
ga
n
p
ro
se
s
b
io
fi
m

m
em

p
u
n
ya
i

b
e
b
e
ra
p
a
ke
u
n
gg
u
la
n
an
ta
ra

la
in
(S
o
lic
h
in
,2
0
1
2
):

a.
P
e
n
go
p
e
ra
si
an
n
ya

m
u
d
ah

D
i

d
al
am

p
ro
se
s

p
e
n
go
la
h
an

ai
r
lim

b
ah

d
e
n
ga
n

si
st
e
m

b
io
fi
lm

,

ta
n
p
a

d
ila
ku
ka
n

si
rk
u
la
si

lu
m
p
u
r,

ti
d
ak

te
rj
ad

i

m
as
al
ah

"b
u
lk
in
g!
'
se
p
e
rt
i
p
ad
a
p
ro
se
s
lu
m
p
u
r

ak
ti
f
(A
ct
iv
at
ed

Sl
u
d
ge

P
ro
ce
ss
).
O
le
h
ka
re
n
a
it
u

p
e
n
ge
lo
la
an
n
ya

sa
n
ga
t
m
u
d
ah
.

b
. 

Lu
m
p
u
r

ya
n
g

d
ih
as
ilk
an

se
d
ik
it

D
ib
an
d
in
gk
an

d
e
n
ga
n

p
ro
se
s

lu
m
p
u
r

ak
ti
f,

lu
m
p
u
r

ya
n
g

d
ih
as
ilk
an

p
ad
a
p
ro
se
s
b
io
fi
lm

re
la
ti
fl
eb

ih
ke
ci
l.
D
i

d
al
am

p
ro
se
s
lu
m
p
u
r
ak
ti
f
an
ta
ra

3
0
-
6
0
%

d
ar
i

B
O
D

ya
n
g

d
ih
ila
n
gk
an

(r
e
m
o
va
l
B
O
D
)
d
iu
b
ah

m
en

ja
d
i
lu
m
p
u
r
ak
ti
f
(b
io
m
as
a)

se
d
an
gk
an

p
ad
a

p
ro
se
s
b
io
fi
lm

h
an

ya
se
ki
ta
r
1
0
-
3
0
%
.
H
al

in
i

d
is
eb

ab
ka
n

ka
re
n
a

p
ad
a

p
ro
se
s
b
io
fi
lm

ra
n
ta
i

m
ak
an
an

le
b
ih

p
an
ja
n
g
d
an

m
el
ib
at
ka
n
ak
ti
vi
ta
s

m
ik
ro
o
rg
an
is
m
e
d
e
n
ga
n

o
rd
e
ya
n
g
le
b
ih

ti
n
gg
i

d
ib
an
d
in
gk
an

p
ad
a
p
ro
se
s
lu
m
p
u
r
ak
ti
f.

c.
 

D
ap
at

d
ig
u
n
ak
an

u
n
tu
k
p
e
n
go
la
h
an

ai
r
lim

b
ah

d
e
n
ga
n
ko
n
se
n
tr
as
i
re
n
d
ah

m
au
p
u
n
ko
n
se
n
tr
as
i

ti
n
gg
i.
O
le
h
ka
re
n
a
d
id
al
am

p
ro
se
s
p
en

go
la
h
an

ai
r

lim
b
ah

d
e
n
ga
n

si
st
e
m

b
io
fi
lm

m
ik
ro
o
rg
an
is
m
e

at
au

m
ik
ro
b
a
m
el
ek
at

p
ad
a
p
er
m
u
ka
an

m
ed

iu
m

p
e
n
ya
n
gg
a

m
ak
a

p
e
n
go
n
tr
o
la
n

te
rh
ad
ap

m
ik
ro
o
rg
an
is
m
e

at
au

m
ik
ro
b
a

le
b
ih

m
u
d
ah
.

P
ro
se
s
b
io
fi
lm

te
rs
e
b
u
t
co
co
k
d
ig
u
n
ak
an

u
n
tu
k

m
en

go
la
h
ai
r
lim

b
ah

d
en

ga
n
ko
n
se
n
tr
as
i
re
n
d
ah

m
au
p
u
n
ko
n
se
n
tr
as
it
in
gg
i.

d
. 

Ta
h
an

te
rh
ad
ap

fl
u
kt
u
as
i

ju
m
la
h

ai
r

lim
b
ah

m
au
p
u
n

fl
u
kt
u
as
i
ko
n
se
n
tr
as
i.
D
i
d
al
am

p
ro
se
s

b
io
fi
lt
e
r

m
ik
ro
-o
rg
an
is
m
e

m
el
ek
at

p
ad
a

p
e
rm

u
ka
an

u
n
gg
u
n
m
gd
ip

ak
ib
at
n
ya

ko
n
se
n
tr
as
i

b
io
m
as
sa

m
ik
ro
o
rg
an
is
m
e

p
er

sa
tu
an

vo
lu
m
e

re
la
ti
f

b
e
sa
r

se
h
in
gg
a

re
la
ti
f

ta
h
an

te
rh
ad
ap

fl
u
kt
u
as
i
b
e
b
an

o
rg
an
ik

m
au
p
u
n
fl
u
kt
u
as
i
b
eb

an

h
id
ro
lik
.

2
.3
.B

io
re
ak
to
r
U
n
gg
u
n
Te
ta
p

R
e
ak
to
r
d
e
n
ga
n
m
ed

ia
te
ta
p
d
ip
e
rk
en

al
ka
n
o
le
h
Yo

u
n
g
&

M
c.

C
ar
ty

p
ad
a
ta
h
u
n
1
9
6
7
.
B
io
re
ak
to
r
in
i
ad
al
ah

re
ak
to
r

ya
n
g
te
rd
ir
id
ar
it
an
gk
ib
e
ri
si
b
ah
an

p
em

b
an
tu

b
er
u
p
a
b
ah
an

p
e
n
ya
n
gg
a

te
ta
p
.

St
ru
kt
u
r

b
io
re
ak
to
r

in
i

m
en

ye
ru
p
ai

sa
ri
n
ga
n
(f
ilt
er
)
ya
n
g
te
rd
ir
i
at
as

su
su
n
an

at
au

tu
m
p
u
ka
n

b
ah
an

p
en

ya
n
gg
a
ya
n
g
d
is
eb

u
t
d
e
n
ga
n
m
ed

ia
p
e
n
ya
n
gg
a

ya
n
g
d
is
u
su
n
b
ai
k
se
ca
ra

te
ra
tu
r
m
au
p
u
n
ac
ak

d
i
d
al
am

su
at
u
b
ej
an
a
(T
it
ir
e
sm

i,
2
0
0
6
).

M
e
to
d
e

P
e
rc
o
b
aa
n
in
im

en
gg
u
n
ak
an

b
io
re
ak
to
r
ae
ro
b
ik
ya
n
g
te
rd
ir
i

d
ar
i
3
ar
ea
,
ya
kn
i
ar
ea

p
e
n
ge
n
d
ap
an

aw
al
,
ae
ro
b
ik

d
an

p
e
n
ge
n
d
ap
an

ak
h
ir
.
Li
m
b
ah

ca
ir

ya
n
g

d
ig
u
n
ak
an

p
ad
a

p
e
rc
o
b
aa
n
in
i
b
er
as
al
d
ar
ia
ir
si
sa

p
en

cu
ci
an

si
lo
fl
av
o
u
ri
n
g

in
d
u
st
ri
m
ak
an
an

ya
n
g
d
it
am

p
u
n
g
d
i
d
al
am

su
at
u
ta
n
gk
i.

se
la
n
ju
tn
ya

d
ia
lir
ka
n
ke

ar
ea

p
e
n
ge
n
d
ap
an

aw
al
.D

ar
ir
u
an
g

p
e
n
ge
n
d
ap
an

aw
al
,
lim

b
ah

ca
ir
d
ia
lir
ka
n
ke

ar
ea

ae
ro
b
ik
,

ya
n
g
te
rd
ir
i
d
ar
i
b
io
fi
lt
e
r
d
e
n
ga
n
m
ed

ia
p
e
ca
h
an

ke
ra
m
ik

ya
n
g
d
ia
lir
ka
n

d
ar
i
at
as

ke
b
aw

ah
d
an

d
ia
er
as
i
d
e
n
ga
n
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Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
4
6

m
en

gg
u
n
ak
an

p
o
m
p
a
u
d
ar
a.
C
ai
ra
n
ya
n
g
ke
lu
ar
d
ar
ib
io
fi
lt
e
r

ae
ro
b
ik

se
la
n
ju
tn
ya

m
en

u
ju

ar
ea

p
e
n
ge
n
d
ap
an

ak
h
ir
ya
n
g

m
en

ga
lir

d
ar
i

b
aw

ah
ke

at
as
.

A
ir

ya
n
g

ke
lu
ar

d
ar
i

p
e
n
ge
n
d
ap
an

ak
h
ir

m
e
ru
p
ak
an

h
as
il

ak
h
ir

p
e
n
go
la
h
an

lim
b
ah
.

G
am

b
ar

4
.P
e
n
am

p
an
g
B
io
re
ak
to
r
U
n
gg
u
n
Te
ta
p
A
e
ro
b
ik

u
n
tu
k
p
e
n
go
la
h
an

ai
r
lim

b
ah

ya
n
g
d
ig
u
n
ak
an

u
n
tu
k

p
e
rc
o
b
aa
n

Fl
o
w

ra
te

p
ro
se
s
in
i
d
ia
tu
r
ag
ar

w
ak
tu

ti
n
gg
al

d
i
d
al
am

b
io
re
ak
to
r
b
e
rl
an
gs
u
n
g
se
la
m
a
ti
ga

h
ar
i.
Se
te
la
h

p
ro
se
s

b
e
rj
al
an

sa
tu

m
in
gg
u
,m

u
n
cu
ll
ap
is
an

m
ik
ro
o
rg
an
is
m
e
p
ad
a

p
e
rm

u
ka
an

m
ed

ia
p
ad
a
ar
ea

ae
ro
b
ik
ya
n
g
d
is
e
b
u
t
b
io
fi
lm

.

M
ik
ro
o
rg
an
is
m
e

in
i
ak
an

m
e
n
gu
ra
ik
an

b
ah
an

p
e
n
ce
m
ar

o
rg
an
ik
d
id
al
am

lim
b
ah

ca
ir
.

W
ak
tu

ti
n
gg
al
d
id

al
am

b
io
re
ak
to
r
d
iu
b
ah

m
en

ja
d
id

u
a
h
ar
i

se
te
la
h
d
u
a
m
in
gg
u
b
e
rj
al
an
,
ke
m
u
d
ia
n
w
ak
tu

ti
n
gg
al

d
i

d
al
am

b
io
re
ak
to
r

d
iu
b
ah

la
gi

m
en

ja
d
i
sa
tu

h
ar
i,

d
an

se
te
ru
sn
ya

w
ak
tu

ti
n
gg
al

te
ta
p

sa
tu

h
ar
i
h
in
gg
a

en
am

m
in
gg
u
b
e
rj
al
an
.S
am

p
lin
g
d
an

an
al
is
is
co
n
to
h
ai
r
b
ak
u
m
u
tu

lim
b
ah

d
an

ai
r
h
as
il
p
e
n
go
la
h
an

lim
b
ah

d
ila
ku
ka
n
se
te
la
h

m
in
gg
u
ke

p
er
ta
m
a
h
in
gg
a
ke

en
am

.
P
ar
am

et
e
r
ku
al
it
as

ai
r

lim
b
ah

ya
n
g
d
iu
ku
r
ya
kn
i
C
O
D
(C
h
e
m
ic
al

O
xy
ge
n
D
e
m
an
d
)

[5
].

H
as
il

Se
te
la
h
d
ila
ku
ka
n
p
e
rc
o
b
aa
n
,
d
ip
e
ro
le
h
h
as
il
an
al
is
is
m
u
tu

ai
r
lim

b
ah

b
er
ik
u
t
in
i:

Ta
b
e
l1
.H

as
il
A
n
al
is
a
K
o
n
se
n
tr
as
iC
O
D
Se
b
e
lu
m

d
an

Se
su
d
ah

P
en

go
la
h
an

P
e
m
b
ah

as
an

5
.1
.P
ro
se
s
P
e
rt
u
m
b
u
h
an

M
ik
ro
o
rg
an
is
m
e

K
e
b
er
h
as
ila
n

p
ro
se
s

p
e
rt
u
m
b
u
h
an

in
i
d
it
an
d
ai

d
e
n
ga
n

p
e
rm

u
ka
an

m
ed

ia
ya
n
g
b
e
ru
b
ah

m
e
n
ja
d
i
ag
ak

lic
in

d
an

b
e
rl
en

d
ir

ap
ab
ila

d
ip
e
ga
n
g.

P
ad
a

p
e
n
e
lit
ia
n

in
i,

p
ro
se
s

p
e
rt
u
m
b
u
h
an

m
ik
ro
o
rg
an
is
m
e
d
ia
m
at
i
se
la
m
a
7
h
ar
i.
P
ad
a

aw
al

p
ro
se
s
ya
it
u
p
e
ri
o
d
e
p
en

ge
n
d
ap
an

d
an

p
en

ya
ri
n
ga
n
,

b
e
lu
m

te
rl
ih
at

p
e
ru
b
ah
an

p
ad
a
ta
m
p
ila
n
fi
si
k
ai
r
lim

b
ah

m
as
u
k,

h
al

in
i
ka
re
n
a
m
ik
ro
o
rg
an
is
m
e
ya
n
g
te
rd
ap
at

d
i

b
io
re
ak
to
r
b
e
lu
m

tu
m
b
u
h

o
p
ti
m
al
.
Se
te
la
h

se
ki
ta
r
sa
tu

m
in
gg
u
,
la
p
is
an

ti
p
is

m
u
la
i
m
u
n
cu
l
d
i
p
e
rm

u
ka
an

m
e
d
ia

p
e
ca
h
an

ke
ra
m
ik
.
D
e
n
ga
n

m
u
n
cu
ln
ya

la
p
is
an

ti
p
is

ya
n
g

m
er
u
p
ak
an

m
ik
ro
o
rg
an
is
m
e
ya
n
g
tu
m
b
u
h
te
rs
eb

u
t
m
ak
a

p
ro
se
s
p
e
n
gu
ra
ia
n
b
ah
an

p
e
n
ce
m
ar

ya
n
g
ad
a
d
i
d
al
am

ai
r

lim
b
ah

se
ca
ra

b
io
lo
gi
s
ju
ga

su
d
ah

m
u
la
i
b
e
rj
al
an
.
H
al

in
i

se
ca
ra

fi
si
k
d
ap
at

d
ili
h
at

d
ar
i
ai
r
lim

p
as
an

ya
n
g
ke
lu
ar

d
ar
i

ar
ea

ae
ro
b
ik
d
i
b
ak

ae
ra
si
.
Se
d
an
gk
an

ai
r
h
as
il
p
en

go
la
h
an

lim
b
ah

ya
n
g

ke
lu
ar

su
d
ah

n
am

p
ak

je
rn
ih
.
K
eb

er
h
as
ila
n

p
ro
se
s
in
i
te
rg
an
tu
n
g
p
ad
a
su
b
st
ra
t,

ko
n
se
n
tr
as
i,
m
ed

ia
,

o
p
e
ra
si
,d
an

ko
n
d
is
il
in
gk
u
n
ga
n
.

5
.2
.
Fa
kt
o
r
ya
n
g

M
em

p
en

ga
ru
h
i
P
ro
se
s
B
io
fi
lt
e
r
Se
ca
ra

A
e
ro
b

a.
Su
h
u

P
ad
a

p
e
n
el
it
ia
n

in
i
te
rd
ap
at

p
e
n
in
gk
at
an

su
h
u

se
te
la
h

m
el
ew

at
im

ed
ia
b
io
fi
lt
er
,
n
am

u
n
su
h
u
m
as
ih

b
er
ad
a
d
al
am

re
n
ta
n
g
n
o
rm

al
,
m
es
ki
p
u
n
d
ila
ku
ka
n
p
en

gu
la
n
ga
n
se
ti
ap

h
ar
i
n
am

u
n
su
h
u
te
ta
p
st
ab
il
b
e
ra
d
a
p
ad
a
re
n
ta
n
g
2
4
,3

–

2
8
,1

o
C
.
Te
m
p
er
at
u
r
o
p
ti
m
u
m

b
ak
te
ri
d
al
am

p
ro
se
s
ae
ro
b

ya
it
u
b
e
rk
is
ar

an
ta
ra

5
o
C
-
5
5
o
C
(S
o
lih
in
,2
0
1
2
),
m
ak
a
su
h
u

ya
n
g
d
id
ap
at
d
ar
ih
as
il
p
e
n
gu
ku
ra
n
su
d
ah

m
as
u
k
d
al
am

su
h
u

o
p
ti
m
u
m

u
n
tu
k
p
e
rt
u
m
b
u
h
an

b
ak
te
ri
ae
ro
b
.

b
.p
H

p
H
m
en

ga
la
m
i
p
e
n
u
ru
n
an

se
te
la
h
d
ile
w
at
ka
n
p
ad
a
m
ed

ia

b
io
fi
lt
e
r,

ad
an
ya

p
e
ru
b
ah
an

p
H

d
al
am

lim
b
ah

ca
ir

d
is
eb

ab
ka
n
ka
re
n
a
p
ro
se
s
b
io
lo
gi
s
ya
it
u
fo
to
si
n
te
si
s
d
an

re
sp
ir
as
i.
p
H

m
en

ga
la
m
i
p
en

u
ru
n
an

ka
re
n
a
te
rj
ad
i
p
ro
se
s

re
sp
ir
as
i
d
im

an
a
m
ik
ro
o
rg
an
is
m
e

m
en

gu
b
ah

ka
rb
o
h
id
ra
t

m
en

ja
d
ie
n
er
gi
u
n
tu
k
m
en

ja
la
n
ka
n
p
ro
se
s
la
in
n
ya
.R

e
sp
ir
as
i

m
er
u
p
ak
an

ke
b
al
ik
an

d
ar
i
p
ro
se
s
fo
to
si
n
te
si
s
(T
it
ir
e
sm

i,

2
0
0
6
).
P
ro
se
s
in
i
te
rj
ad
i
se
p
an
ja
n
g
w
ak
tu

d
an

ce
n
d
e
ru
n
g

m
en

gu
ra
n
gi

p
H
ka
re
n
a
C
O
2
ya
n
g
d
ih
as
ilk
an

d
e
n
ga
n
re
ak
si

se
b
ag
ai
b
e
ri
ku
t
:

6
C
6
H
1
2
O
6
+
6
O
2
→

6
C
O
2
+
6
H
2
O
+
e
n
e
rg
i

5
.3
.P
en

gh
ila
n
ga
n
C
O
D
(C
h
e
m
ic
al
O
xy
ge
n
D
e
m
an
d
)

H
as
il
an
al
is
is
sa
m
p
e
ld
e
n
ga
n
w
ak
tu

ti
n
gg
al
ti
ga

h
ar
i,
se
te
la
h

sa
tu

m
in
gg
u

b
er
ja
la
n

ko
n
se
n
tr
as
i
C
O
D

ai
r
lim

b
ah

ya
n
g

m
as
u
k
7
4
8
,8

m
g/
L
tu
ru
n

m
en

ja
d
i
2
1
1
,0
5

m
g/
L
d
e
n
ga
n

ef
is
ie
n
si
p
e
n
gh
ila
n
ga
n
7
1
,8
1
%
.S
e
te
la
h
d
u
a
m
in
gg
u
b
e
rj
al
an

ko
n
se
n
tr
as
iC
O
D
ai
r
lim

b
ah

1
3
5
0
m
g/
L
tu
ru
n
m
e
n
ja
d
i9
5
,8
8

m
g/
L
d
e
n
ga
n
ef
is
ie
n
si
p
e
n
gh
ila
n
ga
n
9
3
,6
1
%
.
Se
te
la
h
d
u
a

m
in
gg
u
o
p
e
ra
si
,
w
ak
tu

ti
n
gg
al

ai
r
lim

b
ah

d
i
d
al
am

re
ak
to
r
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U
ni

ve
rs
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as

 K
at
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ik

 W
id

ya
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la
 S
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ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
4
7

d
iu
b
ah

m
en

ja
d
i
d
u
a

h
ar
i,

d
an

p
ad
a

m
in
gg
u

ke
ti
ga

ko
n
se
n
tr
as
i
C
O
D

d
i
d
al
am

ai
r
lim

b
ah

ya
n
g
m
as
u
k
ad
al
ah

1
1
0
8

m
g/
L,

d
an

ko
n
se
n
tr
as
i
C
O
D

d
i
d
al
am

ai
r

h
as
il

p
e
n
go
la
h
an

lim
b
ah

tu
ru
n

m
e
n
ja
d
i
1
3
3
,2
5

m
g/
L,

d
e
n
ga
n

ef
is
ie
n
si
p
en

gh
ila
n
ga
n
C
O
D
8
7
,9
7
%
.
D
i
m
in
gg
u
ke

em
p
at
,

ko
n
se
n
tr
as
i
C
O
D
ai
r
lim

b
ah

ya
n
g
m
as
u
k
1
2
0
1
,4
5
m
g/
L
d
an

ko
n
se
n
tr
as
i
C
O
D
ai
r
h
as
il
p
e
n
go
la
h
an

lim
b
ah

9
8
,4
1
m
g/
L,

ef
is
ie
n
si

p
e
n
gh
ila
n
ga
n

C
O
D

9
1
,8
1
%
.
Se
te
la
h

m
in
gg
u

ke

em
p
at

w
ak
tu

ti
n
gg
al

d
iu
b
ah

m
e
n
ja
d
i
sa
tu

h
ar
i.
Se
te
la
h

b
e
rj
al
an

p
ad
a
m
in
gg
u
ke

lim
a,

ko
n
se
n
tr
as
i
C
O
D
ai
r
lim

b
ah

ya
n
g
m
as
u
k
7
0
8
,5
4
m
g/
L
d
an

ko
n
se
n
tr
as
i
C
O
D
ai
r
o
la
h
an

5
0
,8
7
m
g/
L
,
ef
is
ie
n
si
p
e
n
gh
ila
n
ga
n
C
O
D
9
2
,8
2
%
.
Se
te
la
h

p
ro
se
s
b
er
ja
la
n
h
in
gg
a
m
in
gg
u
ke

en
am

,k
o
n
se
n
tr
as
iC
O
D
ai
r

lim
b
ah

m
as
u
k
4
0
4
,1
0
m
g/
L
d
an

ko
n
se
n
tr
as
iC

O
D
ai
r
o
la
h
an

4
5
,8
3
m
g/
L,
ef
is
ie
n
si
p
e
n
gh
ila
n
ga
n
C
O
D
8
8
,6
5
%
.
D
ar
i
h
as
il

te
rs
eb

u
t
d
ap
at

te
rl
ih
at

b
ah
w
a
d
e
n
ga
n
si
st
e
m

ae
ro
b
ik
to
ta
l

w
ak
tu

ti
n
gg
al
sa
tu

h
ar
im

en
u
n
ju
kk
an

ef
is
ie
n
si
p
en

gh
ila
n
ga
n

se
n
ya
w
a
o
rg
an
ik
(C
O
D
)
cu
ku
p
b
es
ar

d
an

re
la
ti
f
st
ab
il.

K
e
si
m
p
u
la
n

D
ar
i
h
as
il

p
e
rc
o
b
aa
n

in
i,

d
e
n
ga
n

m
en

gg
u
n
ak
an

si
st
e
m

b
io
re
ak
to
r
u
n
gg
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m
).
P
e
la
b
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o
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i
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b
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u
s
d
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d
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gk
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P
e
la
b
u
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P
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ra
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n
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d
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7
0
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et
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r,

se
h
in
gg
a
b
is
a
d
ig
u
n
ak
an

u
n
tu
k
ka
p
al
b
e
sa
r
b
e
rs
an
d
ar
.
Lo
ka
si
p
e
la
b
u
h
an

ya
n
g
d
e
ka
t

d
e
n
ga
n
st
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iu
n
ke
re
ta

ju
ga

m
en

ja
d
ik
e
u
n
gg
u
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n
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in

ka
re
n
a
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e
n
ya
m
b
u
n
ga
n
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lt
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ak

ak
an

m
e
m
ak
an

b
ia
ya

te
rl
al
u
b
e
sa
r.

K
o
n
se
p
re
ak
ti
va
si
ti
d
ak

p
e
rl
u
d
ila
ku
ka
n
se
ca
ra
to
ta
ld
is
e
m
u
a

b
e
ka
s
re
l
K
A
,
ka
re
n
a
fa
kt
a
ya
n
g
se
ka
ra
n
g
ad
a
ru
as

re
l
K
A

ya
n
g
su
d
ah

m
en

ja
d
i
p
e
m
u
ki
m
an

d
an

p
u
sa
t
p
er
d
ag
an
ga
n

d
an

te
m
p
at

ke
ra
m
ai
an
,
se
h
in
gg
a

jik
a

d
ip
ak
sa
ka
n

h
ar
u
s

m
em

ak
ai

ja
lu
r
d
i
re
l
la
m
a
se
m
u
a
ya
n
g
ak
an

m
en

im
b
u
lk
an

b
an
ya
k
m
as
al
ah

so
si
al
.
K
ep

u
tu
sa
n

M
en

te
ri

P
e
rh
u
b
u
n
ga
n

R
e
p
u
b
lik

In
d
o
n
es
ia

N
o
m
o
r
K
P
2
1
2
8
Ta
h
u
n
2
0
1
8
te
n
ta
n
g

R
e
n
ca
n
a
In
d
u
k
P
e
rk
er
e
ta
ap
ia
n
N
as
io
n
al

d
ije
la
sk
an

b
ah
w
a

sa
sa
ra
n

p
en

ge
m
b
an
ga
n

ja
ri
n
ga
n

d
an

la
ya
n
an

p
e
rk
er
et
aa
p
ia
n
ya
n
g
in
gi
n
d
ic
ap
ai

p
ad
a
ta
h
u
n
2
0
3
0
sa
la
h

sa
tu
n
ya

ya
it
u
ja
ri
n
ga
n
p
e
rk
er
et
aa
p
ia
n
n
as
io
n
al

m
e
n
ca
p
ai

1
0
.5
2
4

km
(t
e
rs
e
b
ar

d
i

p
u
la
u

Ja
w
a/
B
al
i,

Su
m
at
e
ra
,

K
al
im

an
ta
n
,
Su
la
w
es
i,
d
an

P
ap
u
a)

te
rm

as
u
k
ja
ri
n
ga
n
ke
re
ta

ap
i
ko
ta
/p
er
ko
ta
an

se
p
an
ja
n
g

3
.7
5
5

km
.
Li
n
ta
s
St
as
iu
n

P
ro
b
o
lin
gg
o

-
St
as
iu
n

P
el
ab
u
h
an

P
ro
b
o
lin
gg
o

m
as
u
k

ke
d
al
am

re
n
ca
n
a

P
en

ge
m
b
an
ga
n

P
e
rk
er
et
aa
p
ia
n

Ja
w
a

Ti
m
u
r.
N
am

u
n
d
e
m
ik
ia
n
ko
n
d
is
il
in
ta
s
te
rs
e
b
u
t
se
ca
ra

ka
sa
t

m
at
a

su
d
ah

ti
d
ak

la
ya
k

d
it
in
ja
u

d
ar
i
se
gi

o
p
e
ra
si
o
n
al

m
au
p
u
n

ke
se
la
m
at
an
.
Tu

ju
an

d
ar
i
p
e
n
e
lit
ia
n

in
i
ya
it
u

m
en

gi
d
e
n
ti
fi
ka
si

tr
as
e

ek
si
st
in
g

St
as
iu
n

P
ro
b
o
lin
gg
o

–
St
as
iu
n
P
e
la
b
u
h
an

P
ro
b
o
lin
gg
o
d
an

m
en

en
tu
ka
n
tr
as
e
ja
lu
r

ke
re
ta

ap
i

St
as
iu
n

P
ro
b
o
lin
gg
o

–
St
as
iu
n

P
e
la
b
u
h
an

P
ro
b
o
lin
gg
o
se
su
ai
d
e
n
ga
n
P
er
at
u
ra
n
M
en

te
ri
P
e
rh
u
b
u
n
ga
n

N
o
.1
1
Ta
h
u
n
2
0
1
2
.

M
e
to
d
e

P
e
n
e
lit
ia
n
in
ib
e
rl
o
ka
si
d
iK
o
ta

P
ro
b
o
lin
g
g
o
.D

a
ta
p
ri
m
e
r

b
e
ru
p
a
su
rv
e
y
ko
n
d
is
i
e
ks
is
ti
n
g
d
a
n
fo
to

se
ti
a
p
5
0
m
.

U
n
tu
k

d
a
ta

se
ku
n
d
e
r

b
e
ru
p
a

R
e
n
ca
n
a

In
d
u
k

P
e
n
g
e
m
b
a
n
g
a
n
P
e
rk
e
re
ta
a
p
ia
n
,
R
e
n
ca
n
a
T
a
ta

R
u
a
n
g

K
o
ta

P
ro
b
o
lin
g
g
o
ta
h
u
n
2
0
0
9
-
2
0
2
8
,P
e
ta
ja
lu
r
e
ks
is
ti
n
g

K
o
ta
P
ro
b
o
lin
g
g
o
,P
e
ta
p
e
n
g
g
u
n
a
a
n
la
h
a
n
,P
e
ta
ja
ri
n
g
a
n

ja
la
n
,
d
a
n

p
e
ta

ra
w
a
n

b
e
n
ca
n
a
d
a
ri

P
U

SD
A

T
A
R
U
.

A
n
a
lis
is
d
ila
ku
ka
n
d
e
n
g
a
n
m
e
to
d
e
p
e
rb
a
n
d
in
g
a
n
tr
a
se

e
ks
is
ti
n
g
d
a
n
tr
a
se

a
lt
e
rn
a
ti
f
d
e
n
g
a
n
a
sp
e
k
-a
sp
e
k
se
su
a
i

P
M

n
o
.
1
1
ta
h
u
n
2
0
1
2
.
P
ro
g
ra
m

ya
n
g
d
ig
u
n
a
ka
n
d
a
la
m

m
e
n
g
a
n
a
lis
is

a
d
a
la
h
Q
G
is

3
.1
8
u
n
tu
k
m
e
n
g
o
la
h
d
a
ta

tr
a
se

d
a
n
G
o
o
g
le

E
a
rt
h
u
n
tu
k
m
e
m
p
e
ro
le
h
d
a
ta

vi
su
a
l

m
a
u
p
u
n
u
n
tu
k
m
e
n
ye
su
a
ik
a
n
ti
ti
k
ko
o
rd
in
a
t
ya
n
g
te
la
h

d
io
la
h
.

H
as
il
K
e
rj
a

K
o
n
d
is
iT
ra
se

Ek
si
st
in
g

T
ra
se

e
ks
is
ti
n
g

ja
lu
r

ke
re
ta

a
p
i

lin
ta
s

St
a
si
u
n

P
ro
b
o
lin
g
g
o
–
St
a
si
u
n
P
e
la
b
u
h
a
n
P
ro
b
o
lin
g
g
o
m
e
m
ili
ki

p
a
n
ja
n
g

tr
a
se

2
,1
3

km
d
e
n
g
a
n

5
le
n
g
ku
n
g
.
K
o
n
d
is
i

St
a
si
u
n

P
e
la
b
u
h
a
n

P
ro
b
o
lin
g
g
o

su
d
a
h

ti
d
a
k
ta
m
p
a
k.

K
o
n
d
is
i
ja
la
n
re
l
te
la
h
b
e
ra
lih

fu
n
g
si
m
e
n
ja
d
i
ja
la
n
ra
ya

d
a
n

ka
w
a
sa
n

p
e
m
u
ki
m
a
n

p
a
d
a
t,

si
sa

re
l
h
a
m
p
ir

d
i

se
p
a
n
ja
n
g
tr
a
se

m
a
si
h
ta
m
p
a
k
n
a
m
u
n
su
d
a
h
ti
d
a
k
la
ya
k

p
a
ka
i.
D
ip
e
ro
le
h
h
a
si
l
ko
n
d
is
i
su
rv
e
i
h
a
m
p
ir
8
5
%

te
la
h

b
e
ra
lih

fu
n
g
si
,
1
3
%
ko
n
d
is
ir
u
sa
k,
2
%
ko
n
d
is
ib
a
ik
.

Ev
al
u
as
iT
ra
se

B
ar
u

P
e
n
e
lit
ia
n
in
i
m
e
n
g
g
u
n
a
ka
n
3
T
ra
se

a
lt
e
rn
a
ti
f
se
b
a
g
a
i

p
e
m
b
a
n
d
in
g
.

T
ra
se

a
lt
e
rn
a
ti
f

1
m
e
m
ili
ki

p
a
n
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n
g

te
rp
e
n
d
e
k
ya
it
u
1
,8
5
km

d
e
n
g
a
n
4
le
n
g
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n
g
se
p
e
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i

G
a
m
b
a
r
4
.
T
ra
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e
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a
ti
f
2
m
e
m
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ki
p
a
n
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n
g
2
,0
7
km

d
e
n
g
a
n
6
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n
g
ku
n
g
,
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a
se
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i
m
e
m
u
ta
r
m
e
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lu
i
b
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t
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a
se

e
ks
is
ti
n
g
.
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a
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f

3
m
e
m
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k
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a
n
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n
g
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u
2
,6
4
km

d
e
n
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7
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n
g
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n
g
,
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a
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i

m
e
m
u
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m
e
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lu
i
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b
e
la
h
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m
u
r
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a
se
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is
ti
n
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b
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m
in
im
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i
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e
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u
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d
a
n
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b
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a
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n
g
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m
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i
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b
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b
o
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n
g
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g
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a
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k

a
kh
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a
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u
n

P
e
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b
u
h
a
n
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b
o
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g
g
o
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a
e
ra
h
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n
a
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a
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b
a
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ra
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a
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p
e
m
u
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n
,
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b
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1
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o
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t
P
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a
K
o
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b
o
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o
d
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Tr
as
e
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si
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g
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a
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as
e
A
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n
at
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m
b
e
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A
n
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Q
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a
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n
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h
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an

d
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ga
n
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as
e

P
e
m
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h
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tr
as
e
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n
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re
ta

ap
i
ya
n
g
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an

d
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e
m
b
an
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an

d
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n
p
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a
b
e
b
e
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p
a
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it
e
ri
a,
d
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i
se
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te
kn
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,
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o
n
o
m
i

m
au
p
u
n
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u
n
ga
n

(P
al
ay
u
ka
n

&
A
d
is
as
m
it
a,

n
.d
.)
.
P
e
rb
an
d
in
ga
n

tr
as
e

d
ip
er
lu
ka
n

u
n
tu
k

m
en

en
tu
ka
n
tr
as
e
ya
n
g
la
ya
k
d
ig
u
n
ak
an

d
ar
i
4
tr
as
e
ya
n
g

te
la
h

d
ip
ili
h
.

M
en

ga
cu

p
ad
a

P
e
ra
tu
ra
n

M
en

te
ri

P
e
rh
u
b
u
n
ga
n

N
o
m
o
r

1
1

ta
h
u
n

2
0
1
2
,
kh
u
su
sn
ya

p
ad
a

p
e
m
b
ah
as
an

te
kn
is
n
ya
.
H
ar
u
s
ad
a

p
e
rb
an
d
in
ga
n

u
n
tu
k

tr
as
e
ek
si
st
in
g
d
an

tr
as
e
b
ar
u
u
n
tu
k
d
ija
d
ik
an

al
te
rn
at
if
tr
as
e

m
el
al
u
i
b
e
b
e
ra
p
a

as
p
e
k
ya
n
g

te
la
h

d
it
e
n
tu
ka
n

m
el
ip
u
ti

as
p
e
k
ta
ta

gu
n
a
la
h
an
,
as
p
e
k
te
kn
is
,
as
p
e
k
in
te
gr
as
i
ja
la
n
,

as
p
e
k
ak
se
si
b
ili
ta
s
m
o
b
ili
ta
s,

d
an

p
o
te
n
si

an
gk
u
ta
n
.
A
ga
r

d
ip
er
o
le
h

tr
as
e

ya
n
g

b
ai
k,

se
rt
a

u
n
tu
k

m
e
n
d
u
ku
n
g

p
e
m
b
an
gu
n
an

ya
n
g
le
b
ih
ef
is
ie
n
d
an

te
ri
n
te
gr
as
i.

1
. 

A
sp
e
k
Te
kn
is

A
sp
e
k

te
kn
is

re
ak
ti
va
si

ja
lu
r

ke
re
ta

ap
i

St
as
iu
n

P
ro
b
o
lin
gg
o

–
St
as
iu
n

P
el
ab
u
h
an

P
ro
b
o
lin
gg
o

d
e
n
ga
n

p
an
ja
n
g
ek
si
st
in
g
2
,1
3
km

d
en

ga
n
ju
m
la
h
ti
ku
n
ga
n
5
.
Tr
as
e

al
te
rn
at
if
1
m
em

ili
ki
p
an
ja
n
g
tr
as
e
te
rp
en

d
e
k
ya
it
u
1
,8
5
km

d
e
n
ga
n

ju
m
la
h

ti
ku
n
ga
n

3
.
Tr
as
e

al
te
rn
at
if

2
m
em

ili
ki

p
an
ja
n
g
tr
as
e
2
,0
7
km

d
e
n
ga
n
ju
m
la
h
ti
ku
n
ga
n
5
,
tr
as
e
in
i

m
em

u
ta
r

m
el
al
u
i
se
b
e
la
h

b
ar
at

tr
as
e

ek
si
st
in
g

u
n
tu
k

m
en

gh
in
d
ar
ik
aw

as
an

p
e
m
u
ki
m
an

ya
n
g
te
rl
al
u
p
ad
at
.T
ra
se

al
te
rn
at
if
3
m
em

ili
ki
tr
as
e
te
rp
an
ja
n
g
ya
it
u
2
,6
4
km

d
en

ga
n

ju
m
la
h
ti
ku
n
ga
n
6
,
tr
as
e
in
im

em
u
ta
r
m
el
al
u
is
eb

el
ah

ti
m
u
r

tr
as
e
ek
si
st
in
g
u
n
tu
k
m
e
n
gh
in
d
ar
ik
aw

as
an

p
e
m
u
ki
m
an

d
an

m
el
al
u
i
ka
w
as
an

p
e
rs
aw

ah
an
.
B
e
rd
as
ar
ka
n

d
at
a

ya
n
g

d
ip
er
o
le
h
d
ar
i
B
ad
an

N
as
io
n
al

P
e
n
an
gg
u
la
n
ga
n
B
e
n
ca
n
a,

in
d
ek
s
ra
w
an

b
e
n
ca
n
a
u
n
tu
k
K
o
ta

P
ro
b
o
lin
gg
o
te
rg
o
lo
n
g

se
d
an
g
d
e
n
ga
n
sk
o
r
in
d
ek
s
ra
w
an

b
e
n
ca
n
a
1
1
7
,4
1
(O
le
h
et

al
.,
n
.d
.)
.J
e
n
is
ko
n
st
ru
ks
iy
an
g
d
ig
u
n
ak
an

ya
it
u
at
gr
ad
e
,d
an

to
p
o
gr
af
i
K
o
ta

P
ro
b
o
lin
gg
o
te
rg
o
lo
n
g
cu
ku
p
d
at
ar

m
em

ili
ki

p
e
rm

u
ka
an

ta
n
ah

re
la
ti
f
d
at
ar

d
en

ga
n
ke
le
re
n
ga
n
an
ta
ra

0
-

8
%
.

2
. 

A
sp
e
k
In
te
gr
as
iJ
ar
in
ga
n

Tr
as
e
al
te
rn
at
if
1
d
an

2
m
em

ili
ki

ja
ra
k
±
8
km

u
n
tu
k

m
en

u
ju

Te
rm

in
al

B
an
yu
an
gg
a

P
ro
b
o
lin
gg
o
,

se
d
an
gk
an

u
n
tu
k
tr
as
e
ek
si
st
in
g
d
an

tr
as
e
al
te
rn
at
if
3
±
8
,5

km
.
Ja
ra
k

tr
as
e
al
te
rn
at
if
1
d
an

2
m
en

u
ju
w
is
at
a
P
an
ta
iD

ri
n
gu

se
ja
u
h

±
6
,1

km
,
se
d
an
gk
an

u
n
tu
k

tr
as
e

ek
si
st
in
g

d
an

tr
as
e

al
te
rn
at
if

3
se
ja
u
h

±
5
,8

km
.
U
n
tu
k

w
is
at
a

M
u
se
u
m

P
ro
b
o
lin
gg
o
ke
em

p
at

tr
as
e
m
em

ili
ki
ja
ra
k
se
ja
u
h
±
2
,6

km
.

P
e
la
b
u
h
an

P
ro
b
o
lin
gg
o
m
e
m
ili
ki

2
d
e
rm

ag
a
ya
n
g
se
b
ag
ai

te
m
p
at

u
n
tu
k
b
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t”

d
i

St
a
si
u
n

Y
o
g
ya
ka
rt
a
b
a
ik
se
ca
ra

ja
d
w
a
lm

a
u
p
u
n
p
o
la
p
e
rj
a
la
n
a
n
.

P
e
rj
a
la
n
a
n
m
e
n
e
ru
s
p
a
d
a
ke
d
u
a
n
ya

h
a
ru
s
m
e
la
ku
ka
n

p
e
rp
in
d
a
h
a
n
m
o
d
a
d
iS
ta
si
u
n
Y
o
g
ya
ka
rt
a
.

Sa
a
t
K
R
L
So
lo
-Y
o
g
ya

d
io
p
e
ra
si
ka
n
p
a
d
a
Fe
b
ru
a
ri
2
0
2
1
,

se
ca
ra

b
e
rs
a
m
a
a
n

K
R
D

P
ra
m
e
ks

d
ig
e
se
r
o
p
e
ra
si
n
ya

m
e
la
ya
n
i
lin
ta
s
K
u
to
a
rj
o
-Y
o
g
ya
.
D
a
ta

in
p
u
t
b
a
n
g
ki
ta
n

p
e
rj
a
la
n
a
n
K
R
L
d
id
a
p
a
t
d
a
ri
re
ka
p
ta
p
-i
n
d
a
n
ta
p
-o
u
t

se
d
a
n
g
ka
n
d
a
ta

in
p
u
t
b
a
n
g
ki
ta
n
p
e
rj
a
la
n
a
n
P
ra
m
e
ks

d
id
a
p
a
t
d
a
ri
re
ka
p
p
e
m
b
e
lia
n
ti
ke
t.
Ja
d
it
e
rd
a
p
a
t
3
M
A
T

d
a
la
m

sa
tu
a
n
o
ra
n
g
/b
u
la
n
ya
it
u
M
A
T
St
a
si
u
n
P
a
tu
ka
n
,

R
e
w
u
lu
d
a
n
Se
n
to
lo
,M

A
T
K
R
L
d
a
n
M
A
T
P
ra
m
e
ks
.U

n
tu
k

m
e
n
d
a
p
a
t

d
a
ta

b
a
n
g
ki
ta
n

p
e
rj
a
la
n
a
n
,
d
ij
u
m
la
h
ka
n

se
ti
a
p
se
l
a
sa
l
tu
ju
a
n
(T
ij
)
p
a
d
a
ke
ti
g
a
M
A
T
te
rs
e
b
u
t

se
h
in
g
g
a
m
e
n
g
h
a
si
lk
a
n
n
ila
iP
id
a
n
A
j
ya
n
g
le
b
ih
b
e
sa
r.

T
a
b
e
l
3
.
M
A
T
g
a
b
u
n
g
a
n
h
a
si
l
se
rv
e
iH

I,
K
R
L
d
a
n

P
ra
m
e
ks

(E
ks
is
ti
n
g
)
(o
ra
n
g
/b
u
la
n
)

D
a
m
p
a
k
“t
e
rs
e
ka
t”
te
rb
a
ca

d
id
a
la
m

M
A
T
d
ia
ta
s
a
d
a
la
h

p
e
rj
a
la
n
a
n
ya
n
g
b
e
ra
sa
l
d
a
ri
St
a
si
u
n
So
lo

B
a
la
p
a
n
s.
d

St
a
si
u
n

Le
m
p
u
ya
n
g
a
n

m
e
n
u
ju

ke
St
a
si
u
n

W
a
te
s
s.
d

St
a
si
u
n

K
u
to
a
rj
o

b
e
rn
ila
i
n
o
l
(0
)

a
ta
u

ti
d
a
k

a
d
a

p
e
rj
a
la
n
a
n
.
Se
b
a
lik
n
ya
,
p
e
rj
a
la
n
a
n

ya
n
g
b
e
ra
sa
l
d
a
ri

St
a
si
u
n
W
a
te
s
s.
d
St
a
si
u
n
K
u
to
a
rj
o
m
e
n
u
ju

ke
St
a
si
u
n

So
lo
B
a
la
p
a
n
s.
d
St
a
si
u
n
Le
m
p
u
ya
n
g
a
n
ju
g
a
b
e
rn
ila
in
o
l

(0
)
a
ta
u
ti
d
a
k
a
d
a
p
e
rj
a
la
n
a
n
.

D
e
n
g
a
n

ca
ra

se
ru
p
a

ke
m
u
d
ia
n

d
ila
ku
ka
n

a
n
a
lis
is

b
a
n
g
ki
ta
n
p
e
rj
a
la
n
a
n
u
n
tu
k
K
R
D
P
ra
m
e
ks

d
a
n
K
R
L
p
a
d
a

b
u
la
n
Fe
b
ru
a
ri
2
0
2
1
s.
d
Ja
n
u
a
ri
2
0
2
2
.
T
e
n
tu
n
ya
,
ta
n
p
a

m
e
lib
a
tk
a
n
St
a
si
u
n
P
a
tu
ka
n
,
R
e
w
u
lu
d
a
n
Se
n
to
lo
.

H
a
si
ln
ya
,∑
P
ip
a
d
a
b
u
la
n
Fe
b
ru
a
ri
s.
d
b
u
la
n
Ja
n
u
a
ri
2
0
2
2

b
e
rt
u
ru
t-
tu
ru
t

a
d
a
la
h

1
3
0
.0
9
7
,

2
3
2
.7
1
2
,

2
2
1
.2
8
8
,

2
2
7
.9
0
5
,
2
3
2
.1
7
8
,
6
0
.9
6
9
,
6
1
.5
7
0
,
1
2
8
.1
4
9
,
2
2
0
.4
0
1
,

2
6
1
.5
2
4
,
3
5
3
.8
1
5
,
d
a
n
3
4
3
.8
1
3
o
ra
n
g
/b
u
la
n
.

P
e
ra
m
a
la
n
B
a
n
g
k
it
a
n
P
e
rj
a
la
n
a
n

P
e
ra
m
a
la
n

b
a
n
g
ki
ta
n

p
e
rj
a
la
n
a
n

d
ila
ku
ka
n

m
e
n
g
g
u
n
a
ka
n
m
e
to
d
e
Si
n
g
le

E
ks
p
o
n
e
n
si
a
l
Sm

o
o
th
in
g

(S
E
S)
,
d
id
a
p
a
t
n
ila
i
α
te
rb
a
ik
0
,9

d
a
ri
h
a
si
l
p
e
rh
it
u
n
g
a
n

M
A
P
E
,
M
A
D
,
M
SD

te
rk
e
ci
l.

G
a
m
b
a
r
2
.
SE
S
P
lo
t
P
ro
d
u
ks
iP
e
rj
a
la
n
a
n

Fo
re
ca
st
in
g

u
n
tu
k
5
ta
h
u
n

ke
d
e
p
a
n

(F
e
b
ru
a
ri

2
0
2
7
)

a
ka
n

m
e
n
in
g
ka
t
m
e
n
ja
d
i
2
9
4
.6
2
3

o
ra
n
g
/h
a
ri
.
G
ra
fi
k

fo
re
ca
st
in
g

ya
n
g

d
ih
a
si
lk
a
n

b
e
rs
if
a
t

ko
n
st
a
n

d
ik
a
re
n
a
ka
n

d
in
a
m
ik
a
fl
u
kt
u
a
si

ya
n
g
si
g
n
if
ik
a
n

p
a
d
a

h
is
to
ri
ca
l
ti
m
e
se
ri
e
s
d
a
ta

a
ki
b
a
t
a
d
a
n
ya

p
e
m
b
a
ta
sa
n

p
e
rj
a
la
n
a
n

se
la
m
a
p
a
n
d
e
m
i
C
o
vi
d
-1
9

ya
n
g
te
n
tu
n
ya

m
e
m
p
e
n
g
a
ru
h
ih
a
si
lp
e
ra
m
a
la
n
.

G
a
m
b
a
r
3
.
G
ra
fi
k
Fo
re
ca
st
in
g

P
e
ra
m
al
an

Se
b
ar
an

P
e
rj
al
an

an

T
e
rd
a
p
a
t
b
e
b
e
ra
p
a

ta
h
a
p
a
n

d
a
la
m

m
e
n
e
n
tu
ka
n

se
b
a
ra
n
p
e
rj
a
la
n
a
n
.

1
.
Se
rv
e
iA

T
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 W
id
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la
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ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
5
6

Se
rv
e
i
A
T
d
ila
ku
ka
n
ke
m
b
a
li
d
i
se
ti
a
p
st
a
si
u
n
u
n
tu
k

m
e
n
a
n
ya
ka
n

a
sa
l

tu
ju
a
n

p
e
rj
a
la
n
a
n

p
e
n
u
m
p
a
n
g

d
e
n
g
a
n

p
e
n
g
ko
n
d
is
ia
n

p
e
m
a
h
a
m
a
n

ke
p
e
n
u
m
p
a
n
g

b
a
h
w
a
K
R
L
So
lo
-Y
o
g
ya

te
la
h
d
ip
e
rp
a
n
ja
n
g
m
e
n
ja
d
i
K
R
L

So
lo
-K
u
to
a
rj
o

a
.
Se
rv
e
iA

T
p
a
d
a
st
a
si
u
n
K
R
L
e
ks
is
ti
n
g

Se
rv
e
i
d
i
se
ti
a
p
st
a
si
u
n
p
e
m
b
e
rh
e
n
ti
a
n
K
R
L
e
ks
is
ti
n
g

d
ila
ku
ka
n

g
u
n
a

m
e
n
g
u
ku
r

a
sa
l
tu
ju
a
n

p
e
rj
a
la
n
a
n
,

u
ta
m
a
n
ya

u
n
tu
k

m
e
lih
a
t

e
ks
p
a
n
si

p
e
rj
a
la
n
a
n

p
e
n
u
m
p
a
n
g
ke

lin
ta
s
Y
o
g
ya
-K
u
to
a
rj
o
.
D
ia
m
b
il
sa
m
p
e
l

p
e
n
u
m
p
a
n
g
1
h
a
ri
ke
rj
a
p
e
r
st
a
si
u
n
d
e
n
g
a
n
m
e
la
ku
ka
n

se
rv
e
i
se
la
m
a
ja
m

o
p
e
ra
si

K
R
L,

d
e
n
g
a
n
h
a
si
l
se
b
a
g
a
i

b
e
ri
ku
t.

T
a
b
e
l
5
.
M
A
T
P
e
rj
a
la
n
a
n
a
n
ta
r
st
a
si
u
n
K
R
L
e
ks
is
ti
n
g

(o
ra
n
g
/h
a
ri
)

K
e
m
u
d
ia
n

M
A
T

d
ia
ta
s
d
ila
ku
ka
n

e
ks
p
a
n
si

d
a
ta

d
a
ri

b
e
rb
a
si
s
o
ra
n
g
/h
a
ri
m
e
n
ja
d
i
o
ra
n
g
/b
u
la
n
d
e
n
g
a
n
h
a
si
l

se
b
a
g
a
ib
e
ri
ku
t.

T
a
b
e
l
6
.
M
A
T
P
e
rj
a
la
n
a
n
a
n
ta
r
st
a
si
u
n
K
R
L
e
ks
is
ti
n
g

(o
ra
n
g
/b
u
la
n
)

b
.
Su
rv
e
iS
e
rv
e
iA

T
p
a
d
a
st
a
si
u
n
P
ra
m
e
ks

e
ks
is
ti
n
g

Su
rv
e
i

d
i

se
ti
a
p

st
a
si
u
n

p
e
m
b
e
rh
e
n
ti
a
n

P
ra
m
e
ks

e
ks
is
ti
n
g

d
ila
ku
ka
n

g
u
n
a

m
e
n
g
u
ku
r

a
sa
l

tu
ju
a
n

p
e
rj
a
la
n
a
n
,

u
ta
m
a
n
ya

u
n
tu
k

m
e
lih
a
t

e
ks
p
a
n
si

p
e
rj
a
la
n
a
n
p
e
n
u
m
p
a
n
g
ke

lin
ta
s
Y
o
g
ya
-S
o
lo
.
D
ia
m
b
il

sa
m
p
e
l
p
e
n
u
m
p
a
n
g
1
h
a
ri

ke
rj
a
p
e
r
st
a
si
u
n
d
e
n
g
a
n

m
e
la
ku
ka
n

se
rv
e
i

se
la
m
a

ja
m

o
p
e
ra
si

P
ra
m
e
ks
,

ke
m
u
d
ia
n

p
e
rj
a
la
n
a
n

o
ra
n
g
/h
a
ri

(s
a
m
p
e
l)

d
ie
ks
p
a
n
si

m
e
n
ja
d
io
ra
n
g
/b
u
la
n
,
d
e
n
g
a
n
h
a
si
ls
e
b
a
g
a
ib
e
ri
ku
t.

T
a
b
e
l
8
.
M
A
T
P
e
rj
a
la
n
a
n
a
n
ta
r
st
a
si
u
n
P
ra
m
e
ks

e
ks
is
ti
n
g
(o
ra
n
g
/b
u
la
n
)

2
.
M
A
T
g
a
b
u
n
g
a
n

K
R
L,

P
ra
m
e
ks

d
a
n

h
a
si
l
se
rv
e
i
H
I

(p
e
rp
a
n
ja
n
g
a
n
lin
ta
s)

La
n
g
ka
h
se
la
n
ju
tn
ya

a
d
a
la
h
m
e
n
yu
su
n
M
A
T
g
a
b
u
n
g
a
n

K
R
L,
P
ra
m
e
ks

d
a
n
h
a
si
ls
e
rv
e
iH

I
d
e
n
g
a
n
m
e
n
ju
m
la
h
ka
n

se
ti
a
p

se
I
a
sa
l
tu
ju
a
n

p
a
d
a
M
A
T

a
n
ta
r
st
a
si
u
n

K
R
L

e
ks
is
ti
n
g
(o
ra
n
g
/b
u
la
n
),

M
A
T

a
n
ta
r
st
a
si
u
n

P
ra
m
e
ks

e
ks
is
ti
n
g

(o
ra
n
g
/b
u
la
n
)
d
a
n

M
A
T

St
a
si
u
n

P
a
tu
ka
n
,

R
e
w
u
lu
d
a
n
Se
n
to
lo
(O
ra
n
g
/b
u
la
n
)
d
e
n
g
a
n
h
a
si
ls
e
b
a
g
a
i

b
e
ri
ku
t.

T
a
b
e
l
9
.
M
A
T
g
a
b
u
n
g
a
n
h
a
si
l
se
rv
e
iH

I,
K
R
L,
P
ra
m
e
ks

p
e
rp
a
n
ja
n
g
a
n
lin
ta
s
(o
ra
n
g
/b
u
la
n
)

D
a
m
p
a
k
ti
d
a
k
a
d
a
n
ya

“s
e
ka
t”

a
n
ta
ra

K
R
L
d
a
n
P
ra
m
e
ks

se
te
la
h
K
R
L
m
e
n
g
a
la
m
i
p
e
rp
a
n
ja
n
g
a
n
lin
ta
s,

te
rb
a
ca

p
a
d
a
M
A
T
d
ia
ta
s
a
d
a
la
h
te
rs
e
d
ia
n
ya
/t
e
ri
si
n
ya

se
l
a
sa
l

tu
ju
a
n
p
e
rj
a
la
n
a
n
u
ta
m
a
n
ya

ya
n
g
b
e
ra
sa
l
d
a
ri
St
a
si
u
n

So
lo

B
a
la
p
a
n

s.
d

St
a
si
u
n

Le
m
p
u
ya
n
g
a
n

m
e
n
u
ju

ke

St
a
si
u
n
W
a
te
s
s.
d
St
a
si
u
n
K
u
to
a
rj
o
d
a
n
se
b
a
lik
n
ya
.

P
re
d
ik
si
S
e
b
a
ra
n
P
e
rj
a
la
n
a
n

Se
te
la
h
d
id
a
p
a
t
M
A
T
g
a
b
u
n
g
a
n
h
a
si
l
se
rv
e
i
H
I,
K
R
L,

P
ra
m
e
ks

p
e
rp
a
n
ja
n
g
a
n

lin
ta
s

(o
ra
n
g
/b
u
la
n
)

se
rt
a

d
id
a
p
a
t
ju
m
la
h
b
a
n
g
ki
ta
n
p
e
rj
a
la
n
a
n
5
ta
h
u
n
ke
d
e
p
a
n

(b
u
la
n
Fe
b
ru
a
ri
2
0
2
7
),
m
a
ka

d
a
p
a
t
d
ip
re
d
ik
si
se
b
a
ra
n

p
e
rj
a
la
n
a
n
d
e
n
g
a
n
m
e
to
d
e
D
e
tr
o
it
.

La
n
g
k
a
h

p
e
rt
a
m
a
,
m
e
n
g
h
it
u
n
g
P
i’
d
a
n

A
j’
u
n
tu
k

se
ti
a
p
st
a
si
u
n
d
e
n
g
a
n
d
e
n
g
a
n
m
e
m
p
ro
p
o
rs
ik
a
n
P
i’
h
a
si
l

p
e
m
o
d
e
la
n
te
rh
a
d
a
p
P
i
ti
a
p
st
a
si
u
n
d
a
n
∑
P
i
st
a
si
u
n
.

M
is
a
lk
a
n

p
a
d
a

St
a
si
u
n

so
lo

B
a
la
p
a
n
,
P
i’
=

(7
7
.4
0
3

/

3
6
0
.3
5
8
)
*
2
9
4
.6
2
3
=
6
3
.2
7
6
o
ra
n
g
/b
u
la
n

se
d
a
n
g
ka
n

A
j’
=
(7
2
.1
4
4
/
3
6
0
.3
5
8
)
*
2
9
4
.6
2
3
=
5
8
.9
7
8
o
ra
n
g
/b
u
la
n
.
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Se
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r
P
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kt
ik
K
ei
n
si
n
yu
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n
,2
0
2
2
|
5
7

La
n
g
k
a
h

k
e
d
u
a
,
m
e
n
g
h
it
u
n
g
E
i
ya
n
g
m
e
ru
p
a
ka
n

ra
si
o
P
i’
/P
id
a
n
E
jy
a
n
g
m
e
ru
p
a
ka
n
ra
si
o
A
j’
/A
j.
M
is
a
lk
a
n

p
a
d
a
St
a
si
u
n
So
lo

B
a
la
p
a
n
,
E
i=
6
3
.2
7
6
/7
7
.4
0
3
=
0
.8
1
7

d
a
n
E
j=

5
8
.9
7
8
/7
2
.1
4
4
=

0
.8
1
7
.
se
te
la
h
se
lu
ru
h
n
ila
i
E
i

(∑
E
i)
d
a
n
E
j
(∑
E
j)
d
id
a
p
a
t,

m
a
ka

m
e
n
g
h
it
u
n
g
n
ila
i
E
,

d
im

a
n
a

E
=
(∑
E
i+
∑
E
j)
/∑
st
a
si
u
n

(1
8
).

Se
h
in
g
g
a

d
id
a
p
a
t

n
ila
iE
=
0
.8
1
7
.

La
n
g
k
a
h

k
e
ti
g
a
,
m
e
m
p
re
d
ik
si

se
b
a
ra
n

p
e
rj
a
la
n
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o
rd

:
K
C
IC

,
C
o
n
st
ru
ct
io
n
,
R
ai
lw

ay
,
M
ai
n
te
n
an

ce

W
aw

an
R
iy
an

ta

P
o
lit
ek
n
ik
P
e
rk
er
et
aa
p
ia
n
In
d
o
n
es
ia
M
ad
iu
n


w
aw

an
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n
ta
@
p
p
i.a
c.
id

Fi
gu

re
1
.K

C
IC
G
ir
d
e
r
B
o
x
In
fr
as
tr
u
ct
u
re

P
ro
je
ct

In
tr
o
d
u
ct
io
n

Th
e

Ja
ka
rt
a-
B
an
d
u
n
g

h
ig
h
-s
p
e
ed

ra
il

in
fr
as
tr
u
ct
u
re

d
e
ve
lo
p
m
en

t
co
o
p
e
ra
ti
o
n
p
ro
je
ct

al
so

en
co
u
n
te
re
d
m
an
y

o
b
st
ac
le
s.
N
o
t
ev
en

tw
o
ye
ar
s
si
n
ce

2
0
2
0
,
th
e
p
ro
je
ct

h
as

ex
p
er
ie
n
ce
d
a
co
st

o
ve
rr
u
n
fr
o
m

ID
R
8
6
.6
7
tr
ill
io
n
to

ID
R

1
1
4
.2
4
tr
ill
io
n
.
o
n
e
o
f
th
e
re
as
o
n
b
e
ca
u
se

o
f
th
e
co
st

o
f

fu
n
d
in
g
o
r
fi
n
an
ci
n
g
co
st
s.
P
ro
je
ct
d
e
la
ys

ca
u
se

th
e
fi
n
an
ci
al

b
u
rd
e
n
in

th
e
fo
rm

o
f
in
te
re
st
d
u
ri
n
g
co
n
st
ru
ct
io
n
to

sw
el
l.

K
C
IC

h
ad

to
im

p
ro
ve

p
ro
je
ct

p
er
fo
rm

an
ce

b
y
ca
rr
yi
n
g
o
u
t

co
n
st
ru
ct
io
n

at
n
ig
h
t.

Th
e

h
ig
h
-s
p
ee
d

ra
il
p
ro
je
ct

m
u
st

im
p
ro
ve

st
ra
te
gi
es

fo
r
d
ea
lin
g
w
it
h

In
d
o
n
e
si
an

ex
tr
e
m
e

w
e
at
h
e
r.
(V
o
i.i
d
;
2
0
2
2
).
N
ig
h
t
ti
m
e
co
n
st
ru
ct
io
n
h
as

b
e
en

w
id
e
ly
co
n
d
u
ct
e
d
in

m
an
y
co
n
st
ru
ct
io
n
sc
en

ar
io
s,
b
u
t
it
is

al
so

m
u
ch

ri
sk
ie
r
d
u
e
to

lo
w
lig
h
ti
n
g
co
n
d
it
io
n
s
an
d
fa
ti
gu
in
g

en
vi
ro
n
m
e
n
ts

(X
ia
o

B
o
,

2
0
2
1
).

Sc
h
e
d
u
lin
g

ef
fi
ci
en

cy

m
ea
su
re
s
p
h
as
e,
a
m
at
h
em

at
ic
al
p
ro
gr
am

m
in
g
ap
p
ro
ac
h
fo
r

o
p
ti
m
iz
in
g
an
d
sc
h
e
d
u
lin
g
m
ai
n
te
n
an
ce

m
ay

b
e
a
ve
ry
u
se
fu
l

to
o
l

fo
r

N
at
io
n
al

R
ai
lw
ay

A
d
m
in
is
tr
at
io
n
s

fo
r

th
e

m
ai
n
te
n
an
ce

o
p
er
at
io
n
s
m
an
ag
em

en
t.
(H
ei
n
ic
ke
;2
0
1
3
)

Th
e

co
n
st
ru
ct
io
n

o
f

la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y
in
vo
lv
es

re
le
va
n
t
u
n
it
s
an
d
d
ep

ar
tm

en
ts
su
ch

as
tr
ai
n
se
rv
ic
e,
ci
vi
le
n
gi
n
e
e
ri
n
g
w
o
rk
s,
el
ec
tr
ic
se
rv
ic
e,
p
o
w
e
r

su
p
p
ly
,
lo
co
m
o
ti
ve

an
d

ro
lli
n
g

st
o
ck
.
Th
e
re
fo
re
,
b
e
fo
re

co
n
st
ru
ct
io
n
,
th
e
ra
ilw

ay
b
u
re
au

sh
al
l
o
rg
an
iz
e
an
d
h
o
ld

a
co
n
st
ru
ct
io
n

co
o
rd
in
at
io
n

m
ee
ti
n
g
to

u
n
if
o
rm

ly
ar
ra
n
ge

sp
ec
if
ic

m
at
te
rs

su
ch

as
co
n
st
ru
ct
io
n
co
o
p
e
ra
ti
o
n
,
tr
af
fi
c

o
rg
an
iz
at
io
n
an
d
lo
gi
st
ic
s
su
p
p
o
rt
.
(J
ic
a
R
e
p
o
rt

C
h
ap
te
r
4
:

2
0
1
2
)
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U
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at
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ik

 W
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ur
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ay
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Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
6
0

A
go
o
d
an
d
st
ab
le
co
n
st
ru
ct
io
n
en

vi
ro
n
m
e
n
t
is
co
n
d
u
ci
ve

to
en

su
ri
n
g
th
e
sa
fe

an
d
sm

o
o
th

co
n
st
ru
ct
io
n
an
d
im

p
ro
vi
n
g

th
e
o
p
e
ra
ti
o
n
q
u
al
it
y
an
d
ef
fi
ci
e
n
cy
.
Si
n
ce

th
e
co
n
st
ru
ct
io
n

o
f
la
rg
e
-s
ca
le
ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
e
ry

is
ca
rr
ie
d
o
u
t

in
th
e
"w

o
rk
s
o
cc
u
p
at
io
n
ti
m
e"

ti
m
e,

th
at

is
,
in

th
e
st
at
e
o
f

lin
e
b
lo
ck
ad
e
,i
t
is
in
e
vi
ta
b
le
th
at

th
er
e
is
o
n
ly
tr
ai
n
ga
p
ti
m
e

in
a
ce
rt
ai
n
se
ct
io
n
at

n
ig
h
t
to

b
lo
ck

th
e
lin
e
(Z
h
an
gl
i,
2
0
2
1
).

th
e
P
ro
b
le
m

Sp
ac
e
Se
ar
ch

(P
SS
)
m
et
a-
h
e
u
ri
st
ic
ca
n
b
e
u
se
d

fo
r
la
rg
e
sc
al
e
p
ro
b
le
m
s
to

cr
ea
te

q
u
al
it
y
ti
m
et
ab
le
s
in

w
h
ic
h

b
o
th

tr
ai
n

m
o
ve
m
en

ts
an
d

sc
h
e
d
u
le
d

tr
ac
k

m
ai
n
te
n
an
ce

ar
e

si
m
u
lt
an
eo

u
sl
y

co
n
si
d
e
re
d

(A
lb
re
ch
t,
2
0
1
3
).
Th

e
re
fo
re
,
th
e
co
n
st
ru
ct
io
n
o
f
la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y
at

n
ig
h
t
is

in
ev
it
ab
le
.
In

ad
d
it
io
n
,
if

se
ve
re

w
e
at
h
e
r
su
ch

as
st
o
rm

an
d

sn
o
w

is
en

co
u
n
te
re
d
d
u
ri
n
g
th
e
co
n
st
ru
ct
io
n
p
ro
ce
ss
,
it
w
ill

al
so

in
cr
ea
se

th
e

co
n
st
ru
ct
io
n

d
if
fi
cu
lt
y

an
d

b
ri
n
g

ce
rt
ai
n

d
if
fi
cu
lt
ie
s
to

th
e
co
n
st
ru
ct
io
n
an
d
co
o
rd
in
at
io
n
p
e
rs
o
n
n
el
.

In
o
rd
er

to
en

su
re

th
at

la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y

ca
n

co
m
p
le
te

th
e

o
p
e
ra
ti
o
n

w
it
h

q
u
al
it
y,

q
u
an
ti
ty

an
d

sa
fe
ty
,
it

is
n
e
ce
ss
ar
y

to
st
re
n
gt
h
e
n

th
e

co
n
st
ru
ct
io
n
m
an
ag
em

en
t
at

n
ig
h
t
an
d
in
st
o
rm

s

R
e
se
ar
ch

M
e
th
o
d

Q
u
al
it
at
iv
e
re
se
ar
ch

is
a
re
se
ar
ch

m
et
h
o
d
to

ex
p
lo
re

an
d

u
n
d
e
rs
ta
n
d
th
e
m
ea
n
in
g
th
at

so
m
e
in
d
iv
id
u
al
s
o
r
gr
o
u
p
s
o
f

p
e
o
p
le

th
in
k

co
m
e

fr
o
m

so
ci
al

o
r

h
u
m
an

p
ro
b
le
m
s

(C
re
sw

e
ll,

2
0
1
3
).

Lo
ca
ti
o
n

o
f
th
is

st
u
d
y:

K
e
re
ta

C
e
p
at

In
d
o
n
e
si
a

C
in
a

(K
C
IC
).

D
at
a

co
lle
ct
io
n

st
ra
te
gy

u
se

Q
u
al
it
at
iv
e
o
b
se
rv
at
io
n
,
Q
u
al
it
at
iv
e
in
te
rv
ie
w

an
d
Q
u
al
it
y

d
o
cu
m
e
n
ts
.

A
cc
o
rd
in
g
to

M
ile
s
an
d
H
u
b
er
m
an
,
3
p
h
as
e
d
at
a
an
al
ys
is
1
)

D
at
a
R
e
d
u
ct
io
n
,
2
)
D
at
a
P
re
se
n
ta
ti
o
n
an
d
3
)
C
o
n
cl
u
si
o
n

D
ra
w
in
g.

C
o
n
cl
u
si
o
n
D
ra
w
in
g
D
at
a
A
n
al
ys
is

B
e
fo
re

C
o
n
st
ru
ct
io
n
A
t
N
ig
h
t

Fi
gu

re
2
.K

C
IC
m
ai
n
te
n
an
ce

m
ac
h
in
er
y
e
q
u
ip
p
ed

w
it
h

ge
n
e
ra
to
r
an
d
lig
h
ti
n
g
gr
o
u
p

B
e
fo
re

C
o
n
st
ru
ct
io
n
at

N
ig
h
t

B
e
fo
re

co
n
st
ru
ct
io
n
at

n
ig
h
t,
in

ad
d
it
io
n
to

in
sp
e
ct
in
g
al
l

p
ar
ts

o
f

la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y

ac
co
rd
in
g

to
re
gu
la
ti
o
n
s,

st
ri
ct

in
sp
e
ct
io
n

sh
al
l
al
so

b
e

fo
cu
se
d

o
n

lig
h
ti
n
g
la
m
p
s.

C
o
n
st
ru
ct
io
n

p
e
rs
o
n
n
el

sh
al
l

p
re
p
ar
e

fl
as
h
lig
h
ts
,

se
ar
ch
lig
h
ts
,

et
c.

La
rg
e

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
e
ry

sh
al
l
b
e
eq

u
ip
p
ed

w
it
h
ge
n
e
ra
to
r

an
d
lig
h
ti
n
g
gr
o
u
p
b
e
fo
re

co
n
st
ru
ct
io
n
at

n
ig
h
t,
so

as
to

p
ro
vi
d
e
em

er
ge
n
cy

lig
h
ti
n
g
in
ca
se

o
f
em

er
ge
n
cy

B
e
fo
re

co
n
st
ru
ct
io
n
at

n
ig
h
t,
th
e
ro
u
te

in
ve
st
ig
at
o
rs

sh
al
l

re
p
o
rt
th
e
sp
ec
if
ic
p
o
si
ti
o
n
s
o
f
b
ri
d
ge
s,
tu
n
n
el
s,
d
an
ge
ro
u
s

ro
ck
s,

cr
o
ss
in
gs
,
sm

al
l
ra
d
iu
s
cu
rv
e
s
an
d

o
th
e
r
sp
ec
ia
l

se
ct
io
n
s
in

th
e
co
n
st
ru
ct
io
n

se
ct
io
n

to
th
e
co
n
st
ru
ct
io
n

d
ir
ec
to
r
cl
ea
rl
y,

an
d

in
d
ic
at
e

th
em

o
n

th
e

co
n
st
ru
ct
io
n

o
p
e
ra
ti
o
n
o
rd
e
r
so

th
at

al
lp
e
rs
o
n
n
el
ca
n
h
av
e
a
cl
ea
r
id
ea
.

B
e
fo
re

th
e
o
p
er
at
io
n
in

fl
o
o
d
se
as
o
n
an
d
at

n
ig
h
t,
al
l
p
ar
ts

an
d

co
m
p
o
n
en

ts
sh
al
l
b
e

ca
re
fu
lly

in
sp
e
ct
ed

in
st
ri
ct

ac
co
rd
an
ce

w
it
h
re
le
va
n
t
re
gu
la
ti
o
n
s
to

en
su
re

th
e
n
o
rm

al
o
p
e
ra
ti
o
n

o
f
th
e

eq
u
ip
m
en

t.
It

is
st
ri
ct
ly

p
ro
h
ib
it
ed

to
o
p
e
ra
te

th
e
eq

u
ip
m
e
n
t
w
it
h
d
e
fe
ct
s.

D
u
ri
n
g
Th

e
O
p
er
at
io
n
In

Fl
o
o
d
Se
as
o
n
A
n
d
A
t
N
ig
h
t

D
u
ri
n
g
co
n
st
ru
ct
io
n
at

n
ig
h
t,
in

ad
d
it
io
n
to

re
q
u
ir
in
g
th
e

tr
ac
k
d
iv
is
io
n
to

se
t
d
o
o
r
cl
o
si
n
g
p
ro
te
ct
io
n
at

b
o
th

en
d
s,
an

in
sp
e
ct
o
r
sh
al
lb
e
ar
ra
n
ge
d
1
0
0
m
in
fr
o
n
t
o
f
ea
ch

ve
h
ic
le
so

as
to

in
fo
rm

th
e
cr
ew

ta
ke

m
ea
su
re
s
in

ti
m
e
in

ca
se

o
f

o
b
st
ac
le
s
su
ch

as
m
ag
n
e
ti
c
h
ea
d
s,

ax
le

co
u
n
te
rs
,
in
fr
ar
ed

d
e
te
ct
o
rs
o
r
o
th
er

em
er
ge
n
ci
es

D
u
ri
n
g
th
e
o
p
e
ra
ti
o
n
in

fl
o
o
d
se
as
o
n
an
d
at

n
ig
h
t,

it
is

n
e
ce
ss
ar
y

to
d
ri
ve

at
th
e

sp
ec
if
ie
d

sp
ee
d

w
it
h
o
u
t

in
te
rr
u
p
ti
o
n
,
ke
ep

an
ey
e
o
n
th
e
si
gn
al
,
an
d
co
n
fi
rm

th
e

si
gn
al
.I
f
th
e
si
gn
al
d
is
p
la
y
is
in
co
rr
ec
t
o
r
u
n
cl
ea
r,
it

w
ill
b
e
re
ga
rd
ed

as
a
st
o
p
si
gn
al

an
d
st
o
p
im

m
ed

ia
te
ly
.
A
t

th
e
sa
m
e
ti
m
e,

it
is
re
q
u
ir
ed

to
ca
ll
an
d
an
sw

e
r
th
e
st
at
io
n

o
r
th
e

p
u
b
lic

w
o
rk
s

w
at
ch

(P
at
ro
l)

gu
ar
d

(c
al
l
p
o
in
t)

p
e
rs
o
n
n
el
ac
co
rd
in
g
to

th
e
p
ro
vi
si
o
n
s
o
f
th
e
jo
in
t
co
n
tr
o
lo
f

ve
h
ic
le
s,
m
ac
h
in
es

an
d
w
o
rk
e
rs
.8
.D

u
ri
n
g
th
e
fl
o
o
d
se
as
o
n
,

th
e

co
n
st
ru
ct
io
n

p
er
so
n
n
el

o
f

la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y

sh
al
l

st
ri
ct
ly

im
p
le
m
e
n
t

th
e

m
ea
su
re
s
fo
r
sa
fe

d
ri
vi
n
g
in

th
e
fl
o
o
d
se
as
o
n
is
su
e
d
b
y
th
e

M
in
is
tr
y
o
f
ra
ilw

ay
s,

an
d
h
av
e
a
go
o
d
id
e
a
o
f
th
e
"f
lo
o
d

p
as
si
n
g
d
an
ge
ro
u
s
se
ct
io
n
",

"f
lo
o
d
co
n
tr
o
l
w
at
ch

p
o
in
t"
,

"c
ro
ss
in
g"

an
d

"k
ey

d
is
ea
se

co
n
st
ru
ct
io
n

p
o
in
t"

in
th
e

co
n
st
ru
ct
io
n
se
ct
io
n
.

D
u
ri
n
g
th
e
co
n
st
ru
ct
io
n
an
d
o
p
e
ra
ti
o
n
o
f
la
rg
e
-s
ca
le
ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
e
ry
,
th
e
co
n
st
ru
ct
io
n
st
af
f
sh
al
l
re
p
o
rt

th
e
d
is
as
te
r
an
d
d
an
ge
ro
u
s
si
tu
at
io
n
to

th
e
at
te
n
d
an
t
o
f
th
e

n
e
ar
es
t
st
at
io
n
th
ro
u
gh

th
e
tr
ai
n
d
is
p
at
ch
in
g
st
at
io
n
in
ti
m
e.

C
o
n
st
ru
ct
io
n
In

St
o
rm

W
h
e
n

la
rg
e
-s
ca
le

ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y

en
co
u
n
te
rs

st
ro
n
g

w
in
d
,
ra
in
st
o
rm

,
B
liz
za
rd

an
d

o
th
e
r

d
if
fi
cu
lt
ie
s
o
r
u
n
kn
o
w
n
co
n
d
it
io
n
s
d
u
ri
n
g
co
n
st
ru
ct
io
n
an
d

o
p
e
ra
ti
o
n
,
it
sh
al
l
im

m
e
d
ia
te
ly
st
o
p
co
n
st
ru
ct
io
n
an
d
sl
o
w

d
o
w
n
,a
n
d
ti
m
el
y
re
p
o
rt
th
e
si
tu
at
io
n
to

th
e
st
at
io
n
.F
o
r
th
e

lin
e

th
at

d
o
e
s
n
o
t
fo
llo
w

th
e

sl
o
p
e
,
th
e

m
ai
n
te
n
an
ce

p
e
rs
o
n
n
el
sh
al
lb
e
n
o
ti
fi
ed

to
d
e
al
w
it
h
th
e
lin
e
,a
n
d
th
e
tr
ai
n

re
le
as
e
co
n
d
it
io
n
s
sh
al
lb
e
n
e
go
ti
at
e
d
w
it
h
th
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e
la
rg
e
-s
ca
le
ra
ilw

ay
m
ai
n
te
n
an
ce

m
ac
h
in
er
y
en

te
ri
n
g
th
e

Eq
u
ip
m
e
n
t
M
an
ag
em

e
n
t
B
u
re
au

sh
al
l
h
av
e

th
e

an
n
u
al

in
sp
e
ct
io
n
ce
rt
if
ic
at
e
is
su
e
d
b
y
th
e
Tr
an
sp
o
rt
at
io
n
B
u
re
au

o
f

th
e

M
in
is
tr
y
o
f
ra
ilw

ay
s.

D
u
ri
n
g
co
n
st
ru
ct
io
n
,
al
l
sa
fe
ty

re
gu
la
ti
o
n
s
in

ra
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p
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ra
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at
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ra
ilw

ay
p
u
b
lic

w
o
rk
sa
fe
ty
ru
le
s
sh
al
lb
e
st
ri
ct
ly
o
b
se
rv
e
d
.T
h
e
p
u
b
lic

w
o
rk
s
m
ac
h
in
er
y
se
ct
io
n
o
f
th
e
C
o
n
st
ru
ct
io
n
B
u
re
au
,
th
e

co
n
st
ru
ct
io
n

co
o
p
er
at
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p
ro
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ra
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re
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p
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at
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p
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b
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.
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P
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P
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P
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S b
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b
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p
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b
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P
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P
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n
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n
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d
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s
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ra
te
ga
n
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b
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p
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p
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m
o
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s
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E
=
m
o
d
u
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s
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ta
s
b
e
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n
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)
I

=
m
o
m
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e
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b
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n
b
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o
n
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=
b
aw
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b

=
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n
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h
b
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n
)

c.
 

Ti
n
ja
u
an

K
e
ku
at
an

B
an
ta
la
n

Ti
n
ja
u
an

te
rh
ad
ap

m
o
m
en

d
i
b
aw

ah
re
l
d
en

ga
n

p
e
rs
am

aa
n
b
e
ri
ku
t:



/
=

 



1












[







( 







+









)
−








( 







+









)
−









( 




+






)
−







(








+







)]

…
…
…
…
…
…
…
…
…
..
…
…
(1
4
)

Ti
n
ja
u
an

te
rh
ad
ap

m
o
m
e
n
d
it
e
n
ga
h
b
an
ta
la
n
d
en

ga
n

p
e
rs
am

aa
n
b
e
ri
ku
t:



=

 



1












[



(






+






( 

−
)
)
−




(








+








( 

−
)
)
−





( 

−
)

−





( 

−
)
]

…
…
…
…
…
…
…
…
…
..
…
…
(1
5
)

H
as
il
K
e
rj
a

A
n
al
is
a
D
im

e
n
si
P
ro
fi
lR

e
l

D
im

e
n
si
p
ro
fi
l
re
l
d
ir
en

ca
n
ak
an

u
n
tu
k
ke
la
s
ja
la
n
V
d
e
n
ga
n

p
ro
fi
lR
4
2
d
an

ke
la
s
ja
la
n
Id
e
n
ga
n
p
ro
fi
lr
e
lR
5
4
.

a.
 
A
n
al
is
a
P
ro
fi
lR

e
lR

4
2

K
ar
ak
te
ri
st
ik
P
ro
fi
lR
e
lR
4
2
(P
e
rh
u
b
u
n
ga
n
e
t
al
.,
2
0
1
2
):

G
am

b
ar

2
.P
ro
fi
lr
e
lR
4
2

M
o
d
u
lu
s
El
as
ti
si
ta
s
(E
)

=
2
1
0
0
0
0
0
kg
/c
m

2

M
o
m
en

In
er
si
a
R
e
l(
Ix
)

=
1
3
6
9
cm

4

Ja
ra
k
Te
p
iB
aw

ah
ke

G
ar
is
N
et
ra
l(
Yb
)
=
6
8
,5
m
m

M
o
d
u
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s
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ti
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n
R
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(k
)
=
1
8
0
kg
/c
m

2

B
e
b
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D
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am
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R
o
d
a

K
e
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p
at
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m
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m
u
m
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n
a
p
ad
a
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la
s
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la
n
V
ad
al
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V
m
ak
s

=
8
0
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/j
am

d
an

b
e
b
an

G
an
d
ar

1
8
to
n
(P
e
rh
u
b
u
n
ga
n
et

al
.,

2
0
1
2
),
o
le
h
ka
re
n
a
it
u
n
ila
ik
e
ce
p
at
an
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n
ca
n
a
V
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n
ca
n
a
=
1
0
0

km
/j
am

.
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/

=
1
8
0
0
0
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=
9
0
0
0
kg

P
d
=
1
3
0
2
4
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2
9
1
kg

D
u
m
p
in
g
Fa
kt
o
r
d
an

M
o
m
e
n
M
ak
si
m
u
m

A
n
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a

D
u
m
p
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g
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o
r
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)
m
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gg
u
n
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an

p
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m
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n

5
d
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at
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h
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0
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1
1
1
9
,
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d
u
m
p
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g
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d
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at
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m
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a
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o
m
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m
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m
u
m
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m
)
d
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d
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i
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u
n
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p
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m
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n

6
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d
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u
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i
8
5
%
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h
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gg
a

n
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2
4
7
4
4
7
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5
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m

P
e
n
ge
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n
K
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P
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n
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n
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u
n
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k
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4
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n
g
d
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e
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u
n
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k
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n
V
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d
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h
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b
e
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r
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m
a
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2
0
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n
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n
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n
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σ
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in
)
d
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e
n
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n
p
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m
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n
9

d
id
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at
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n
h
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1
2
3
8
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4
3
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m
2
<
2
0
0
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m
2
…
O
.K
.
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b
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n
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t
u
n
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k
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n
ga
n
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p
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a
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s
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V
d
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at
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n
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d
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o
le
h
m
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d
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n
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1
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3
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2
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e
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n
ga
n
d
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e
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o
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h
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u
n
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p
e
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0
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e
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e
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4
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o
d
u
lu
s
El
as
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0
0
0
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p
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P
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ro
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e
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e
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0
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0
7
7
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1
0
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6
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is
a
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n
B
e
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D
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n
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b
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al
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n
g

d
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u
n
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d
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is
ti
k
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b
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p
e
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n
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n
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ra
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n
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A
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=
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0
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D
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d
)
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n
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3
0
2
4
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9
1
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e
b
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D
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d
)
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s
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n
I=
1
5
2
6
2
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4
3
6
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M
o
m
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a
B
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ta
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n

D
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R
e
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A
)

=
1
3
4
6
5
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2
9
7
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4

D
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e
n
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h
B
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)

=
9
6
4
4
,9
6
8
5
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4

M
o
m
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D
e
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gn

B
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ta
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n

M
o
m
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p
o
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f
b
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l

=
1
5
0
0
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M
o
m
en

n
e
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f
b
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l

=
7
5
0
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M
o
m
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p
o
si
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f
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n
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h
b
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n
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6
6
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M
o
m
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n
e
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f
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n
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h
b
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3
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n
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D
u
m
p
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g
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)
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u
n
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p
e
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am

aa
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1
3
d
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n
d
u
m
p
in
g
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o
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0
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1
2
0
8
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d
u
m
p
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g
fa
kt
o
r
(λ
b
)
te
n
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h
b
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0
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1
3
1
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5
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b
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b
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u
n
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b
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a
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s
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4
,8
9
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u
n
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k
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b
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a
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s
ja
la
n
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b
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5
7
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m
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k
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o
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p
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P
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e
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D
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R
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P
e
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b
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d
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o
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h
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b
es
ar

sa
m
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d
e
n
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m
o
m
e
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d
e
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p
o
si
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0
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m
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d
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a
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n
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0
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p
e
n
ge
ce
ka
n
m
o
m
en

d
i
te
n
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b
an
ta
la
n
ti
d
ak

b
o
le
h

le
b
ih

b
e
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d
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o
m
e
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b
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p
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0
0
0
…
O
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p
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n
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n
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h
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b
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e
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ar

1
2
3
8
,1
4
3

kg
/c
m

2
<
2
0
0
0
kg
/c
m

2
,
se
h
in
gg
a
P
ro
fi
l
R
e
l
R
4
2
ya
n
g

d
ig
u
n
ak
an

p
ad
a

ja
lu
r
K
e
re
ta

A
p
i
lin
ta
s
M
ad
iu
n

–
D
o
lo
p
o

d
e
n
ga
n

p
e
re
n
ca
n
aa
n

ke
la
s
ja
la
n

V
d
ap

at
d
ig
u
n
ak
an

.
b
. 

N
ila
i
te
ga
n
ga
n
iz
in

P
ro
fi
l
R
e
l
R
5
4
se
b
es
ar

1
2
3
7
,2
3
9

kg
/c
m

2
<
1
3
4
3
,5

kg
/c
m

2
,
se
h
in
gg
a
P
ro
fi
lR

e
lR

5
4
ya
n
g

d
ig
u
n
ak
an

p
ad
a

ja
lu
r
K
e
re
ta

A
p
i
lin
ta
s
M
ad
iu
n

–
D
o
lo
p
o

d
e
n
ga
n

p
e
re
n
ca
n
aa
n

ke
la
s

ja
la
n

I
d
ap

at
d
ig
u
n
ak
an

.
c.

 
N
ila
i
m
o
m
e
n
d
i
b
aw

ah
re
l
(M

C
/D
)
u
n
tu
k
p
e
re
n
ca
n
aa
n

ke
la
s
ja
la
n
V
ja
lu
r
ke
re
ta

ap
i
lin
ta
s
M
ad
iu
n
D
o
lo
p
o

se
b
es
ar

M
C
/D

=
7
8
5
0
3
,0
4
3
9
kg
.c
m

<
1
5
0
0
0
0
kg
.c
m
,
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0
2
2
|
7
0

se
d
an
gk
an

m
o
m
e
n
te
n
ga
h
b
an
ta
la
n
se
b
es
ar

M
o
=
-

3
8
8
7
1
,1
6
5
kg
.c
m

<
-9
3
0
0
0
kg
.c
m
,
se
h
in
gg
a
b
an
ta
la
n

b
e
to
n
d
ap
at

d
ig
u
n
ak
an
.

d
. 

N
ila
i
m
o
m
e
n
d
i
b
aw

ah
re
l
(M

C
/D
)
u
n
tu
k
p
e
re
n
ca
n
aa
n

ke
la
s
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la
n
I
ja
lu
r
ke
re
ta

ap
i
lin
ta
s
M
ad
iu
n
D
o
lo
p
o

se
b
es
ar

M
C
/D

=
7
8
5
0
3
,0
4
3
9
kg
.c
m

<
1
5
0
0
0
0
kg
.c
m
,

se
d
an
gk
an

m
o
m
e
n
te
n
ga
h
b
an
ta
la
n
se
b
es
ar

M
o
=
-

3
8
8
7
1
,1
6
5
kg
.c
m

<
-9
3
0
0
0
kg
.c
m
,
se
h
in
gg
a
b
an
ta
la
n

b
e
to
n
d
ap
at

d
ig
u
n
ak
an
.

R
e
fe
re
n
si

A
st
u
ti
,
W
.
S.
,
K
u
rn
ia
w
an
,
M
.
A
.,
&

A
gh
as
ty
a,

A
.
(2
0
2
1
).

Te
ch
n
iq
u
e
an
d
Te
ch
n
o
lo
gy

o
f
La
n
d
Tr
an
sp
o
rt

in
C
o
n
st
ru
ct
io
n

A
H
P

(A
n
al
yt
ic

H
ie
ra
rc
h
y

P
ro
ce
ss
)

M
ET
H
O
D
.

2
0
1
0
,

6
3
–
6
9
.

h
tt
p
s:
//
d
o
i.o
rg
/1
0
.2
3
9
6
8
/2
5
0
0
-0
0
5
5
-2
0
2
1
-6
-2
-

6
3
-6
9

M
ia
s,
F.
,
R
o
sy
id
i,
S.
A
.
P
.,
&
M
u
n
to
h
ar
,
A
.
S.
(2
0
1
5
).
A
n
al
is
is

st
ru
kt
u
r
ja
la
n
re
l.
Se
p
te
m
b
er
,1
–
1
0
.

M
u
n
aw

w
ar
ah
,C
.,
&
H
er
ija
n
to
,W

.(
2
0
2
0
).
P
e
ra
n
ca
n
ga
n
Ja
la
n

R
e
l
d
an

G
e
o
m
et
ri
Tr
as
e
d
ar
i
P
o
n
o
ro
go

-
Sl
ah
u
n
g

u
n
tu
k
R
ea
kt
iv
as
i.
9
(1
),
0
–
5
.

P
e
rh
u
b
u
n
ga
n
,
P
.
M
.,
In
d
o
n
es
ia
,
R
.,
Te
kn
is
,
P
.,
&

K
e
re
ta
,
J.

(2
0
1
2
).
P
e
ra
tu
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n
M
en

te
ri
P
e
rh
u
b
u
n
ga
n
R
e
p
u
b
lik

In
d
o
n
e
si
a
N
o
m
o
r
P
m
.
6
0
Ta
h
u
n

2
0
1
2
Te
n
ta
n
g

P
e
rs
ya
ra
ta
n
Te
kn
is

Ja
lu
r
K
e
re
ta

A
p
i
(p
p
.
1
–
4
2
).

w
w
w
.d
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p
.k
e
m
en

ku
m
h
am

.g
o
.id

R
o
sy
id
i,
S.
A
.
P
.
(2
0
1
6
).
R
e
ka
ya
sa

Ja
la
n
K
e
re
ta

A
p
i
Ti
n
ja
u
an

St
ru
kt
u
r
Ja
la
n
R
e
l.
LP
3
M

d
an

Ju
ru
sa
n
Te
kn
ik
Si
p
il

U
n
iv
e
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it
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M
u
h
am

m
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Yo
gy
ak
ar
ta
.

Yu
d
h
a,
A
.W

.,
A
gh
as
ty
a,
A
.,
&
A
d
i,
W
.T
.(
2
0
2
0
).
P
e
re
n
ca
n
aa
n

R
e
ak
ti
va
si
Ja
lu
r
K
e
re
ta

A
p
iL
in
ta
s
M
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iu
n
-
D
o
lo
p
o

Ju
d
u
l:

P
e
re
n
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n
aa
n

R
e
ak
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si
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lu
r
ke
re
ta
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i

K
e
d
u
n
gj
at
i
–
Tu
n
ta
n
g
M
en

gg
u
n
ak
an

G
o
o
gl
e.

6
0
,

2
3
–
2
4
.

Zu
lk
ar
n
ai
n
,
A
.,

B
u
d
i,

H
.,

&
P
ri
w
ar
d
an
a,

F.
R
.
(2
0
1
7
).

P
e
n
ge
m
b
an
ga
n

P
o
te
n
si

D
e
sa

d
i

K
ec
em

at
an

Sl
ah
u
n
g
d
en

ga
n
R
e
ak
ti
va
si
Ja
lu
r
Ek
si
st
in
g
M
ad
iu
n
-

Sl
ah
u
n
g.
I(
4
),
4
1
–
5
0
.
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E
v
a
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K
o
n
d
is
i
K
e
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sa
k
a
n

B
a
n
g
u
n
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n
S
a
b
o
D
a
n
G
u
n
u
n
g

M
e
ra

p
i

G
u
n
u
n
g
M
e
ra

p
i
m
e
ru

p
a
k
a
n
sa

la
h
sa

tu
g
u
n
u
n
g
b
e
ra

p
i

y
a
n
g

a
k
ti
v
it
a
s

e
ru

p
si
n
y
a

te
rg

o
lo
n
g

ti
n
g
g
i.

U
n
tu

k

m
e
n
g
a
n
ti
si
p
a
si

e
fe
k

y
a
n
g

d
it
im

b
u
lk
a
n

d
a
ri

e
ru

p
si

y
a
it
u

b
e
ru

p
a

b
a
n
ji
r
la
h
a
r
d
in

g
in

m
a
k
a

d
ib
a
n
g
u
n
la
h

b
a
n
g
u
n
a
n

p
e
n
g
e
n
d
a
li

la
h
a
r

y
a
n
g

d
is
e
b
u
t

d
e
n
g
a
n

is
ti
la
h

S
a
b
o

D
a
m
.

B
a
n
g
u
n
a
n

S
a
b
o

y
a
n
g

a
d
a

d
i

Y
o
g
y
a
k
a
rt
a
te
la
h

d
ib
a
n
g
u
n

se
ja
k

ta
h
u
n

19
6
9
.
Ju

m
la
h

S
a
b
o

d
a
m

y
a
n
g

te
rc
a
ta
t

h
in

g
g
a

ta
h
u
n

20
15

a
d
a
la
h

se
ju
m
la
h
25
4
b
a
n
g
u
n
a
n
.
B
e
b
e
ra

p
a
su

n
g
a
i
y
a
n
g
d
il
a
lu
i

la
h
a
r

d
in

g
in

a
k
ib
a
t
a
k
ti
v
it
a
s

G
u
n
u
n
g

M
e
ra

p
i
y
a
it
u

S
u
n
g
a
i
B
e
b
e
n
g
,
B
o
y
o
n
g
,
G
e
n
d
o
l,
d
a
n

O
p
a
k
.
T
e
rd

a
p
a
t

9
8
b
a
n
g
u
n
a
n

S
a
b
o

d
e
n
g
a
n

u
m
u
r
ra

ta
-r
a
ta

b
a
n
g
u
n
a
n

y
a
n
g
te
la
h

le
b
ih

d
a
ri

30
ta
h
u
n

in
i
te
n
tu

b
e
rp

e
n
g
a
ru

h

te
rh

a
d
a
p
fu

n
g
si

d
a
n
k
in

e
rj
a
b
a
n
g
u
n
a
n
te
rs
e
b
u
t.

O
le
h

k
a
re

n
a

it
u
,

p
e
rl
u

d
il
a
k
u
k
a
n

p
e
n
il
a
ia
n

ti
n
g
k
a
t

k
e
ru

sa
k
a
n
b
a
n
g
u
n
a
n
S
a
b
o
y
a
n
g
a
d
a
u
n
tu

k
m
e
n
g
e
ta
h
u
i

k
o
n
d
is
i

a
k
tu

a
l

b
a
n
g
u
n
a
n

y
a
n
g

a
d
a
.

M
e
to

d
e

p
e
n
g
u
m
p
u
la
n

d
a
ta

d
il
a
k
u
k
a
n

d
e
n
g
a
n

ca
ra

o
b
se

rv
a
si

la
n
g
su

n
g
k
e
lo
k
a
si

d
a
n
w
a
w
a
n
ca

ra
k
e
p
a
d
a
m
a
sy

a
ra

k
a
t

se
k
it
a
r.

D
ip
e
ro

le
h
h
a
si
l
e
v
a
lu
a
si

k
e
ru

sa
k
a
n
b
a
n
g
u
n
a
n

sa
b
o
d
a
m

se
b
a
n
y
a
k
3
b
a
n
g
u
n
a
n
y
a
n
g
m
e
n
g
a
la
m
i
ru

sa
k

b
e
ra

t,
4
b
a
n
g
u
n
a
n

ru
sa

k
se

d
a
n
g
,
18

b
a
n
g
u
n
a
n

ru
sa

k

ri
n
g
a
n
,
d
a
n
74

b
a
n
g
u
n
a
n
d
a
la
m

k
o
n
d
is
i
b
a
ik
.

K
a
ta

k
u
n
ci
:
K
er
u
sa
k
an

,
L
ah

ar
,
M
er
ap

i,
S
ab

o
D
am

C
ah

yo
D
it
a
Sa
p
u
tr
o

P
ro
gr
am

St
u
d
i
P
ro
fe
si
In
si
n
yu
r,
U
n
iv
e
rs
it
as

K
at
o
lik

W
id
ya

M
an
d
al
a
Su
ra
b
ay
a


ca
h
yo
d
it
as
tm

t@
gm

ai
l.c
o
m

P
e
n
d
ah

u
lu
an

A
lir
an

la
h
ar

d
in
gi
n
ya
n
g
b
e
rm

u
ar
a
d
ar
ih
u
lu
G
u
n
u
n
g
M
e
ra
p
i,

te
n
tu
n
ya

m
en

im
b
u
lk
an

ke
ru
sa
ka
n
p
ad
a
su
n
ga
i-
su
n
ga
i
ya
n
g

d
ila
lu
in
ya
.
A
lir
an

la
h
ar

ya
n
g

m
em

b
aw

a
m
at
er
ia
l,

b
ai
k

m
at
e
ri
al
p
as
ir
d
an

b
at
u
an

m
au
p
u
n
ta
n
ah

ya
n
g
lo
n
gs
o
r
ak
an

m
en

ja
d
ia
lir
an

d
e
b
ri
s
(d
e
b
ri
s
fl
o
w
)
ya
n
g
ak
an

m
en

im
b
u
lk
an

ke
ru
sa
ka
n

le
b
ih

p
ar
ah

d
ar
i

b
an
jir

b
ia
sa
.

B
an
gu
n
an

p
e
n
ge
n
d
al
il
ah
ar
at
au

d
is
eb

u
t
d
en

ga
n
is
ti
la
h
sa
b
o
d
am

,t
e
la
h

d
ib
an
gu
n

u
n
tu
k

m
en

an
gg
u
la
n
gi

d
an

m
em

in
im

al
is
ir

ke
ru
sa
ka
n
ya
n
g
d
ia
ki
b
at
ka
n
o
le
h
b
e
n
ca
n
a
la
h
ar

d
in
gi
n
d
ar
i

G
u
n
u
n
g

M
e
ra
p
i.

P
e
m
b
an
gu
n
an

b
an
gu
n
an

p
e
n
ge
n
d
al
i

se
d
im

e
n
at
au

ya
n
g
d
is
e
b
u
t
d
en

ga
n
Sa
b
o
,y
an
g
te
la
h
d
im

u
la
i

d
ar
it
ah
u
n
1
9
6
9
h
in
gg
a
sa
at

in
it
e
la
h
b
e
ru
m
u
r
le
b
ih

d
ar
i3
0

ta
h
u
n
.
H
al

in
i
te
n
tu

p
e
rl
u

d
ip
e
rh
at
ik
an

m
en

u
ru
t
fu
n
gs
i

la
ya
n
an

se
b
u
ah

b
an
gu
n
an
.
P
ad
a

ta
h
u
n

2
0
1
0

ak
ti
vi
ta
s

G
u
n
u
n
g
M
er
ap
i
m
en

ga
la
m
i
p
en

in
gk
at
an

h
in
gg
a
ak
h
ir
n
ya

te
rj
ad
i
le
tu
sa
n

d
an

er
u
p
si

ya
n
g

cu
ku
p

b
es
ar

se
h
in
gg
a

m
en

im
b
u
lk
an

b
en

ca
n
a
ya
n
g
cu
ku
p
b
e
sa
r
te
rc
at
at

ad
a
2
5
4

b
an
gu
n
an

Sa
b
o
ya
n
g
te
rs
eb

ar
p
ad
a
1
5
su
n
ga
iy
an
g
b
e
rh
u
lu

d
ar
i
G
u
n
u
n
g
M
er
ap
i.
A
d
ap
u
n
se
b
ar
an

ju
m
la
h
sa
b
o
d
am

m
as
in
g-
m
as
in
g
su
n
ga
id
ap
at

d
ili
h
at

p
ad
a
Ta
b
el
1
.

Ta
b
e
l1
.J
u
m
la
h
Sa
b
o
D
am

d
iW

ila
ya
h
G
u
n
u
n
g
M
er
ap
i

N
o
.

Su
n
ga
i
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m
la
h
Sa
b
o
D
am

1
A
p
u
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2
P
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e
la
n

1
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3
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is
in
g
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4
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n
o
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8

N
o
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n
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m
la
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b
o
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5
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m
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1
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6
B
lo
n
gk
e
n
g

1
7

7
P
u
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h

2
4

8
B
at
an
g

1
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9
B
e
b
en

g
1
3

1
0

K
ra
sa
k

2
3

1
1

B
o
yo
n
g

5
6

1
2

K
u
n
in
g

1
8

1
3

O
p
ak

6

1
4

G
e
n
d
o
l

2
3

1
5

W
o
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1
2
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l

2
5
4

B
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n
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b
o
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n
g
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h
b
e
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a
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b
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d
ar
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0
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h
u
n
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d
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n
d
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i
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k
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n
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d
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p
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ra
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d
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b
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n
g
m
as
u
k
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k
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d
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b
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m
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d
al
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n
d
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ai
k
d
an
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k
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n
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n
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u
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o
,
2
0
1
9
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O
le
h
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n
a
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u

p
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a
p
e
n
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n
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i
d
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d
ka
n

u
n
tu
k

m
en
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o
n
d
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e
ru
sa
ka
n
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n
g
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rj
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a
b
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n
an
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b
o
d
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te
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eb

u
t.
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ya
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b
e
ra
rt
i
p
as
ir

(s
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p
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b
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at
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h
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b
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p
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p
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p
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b
an
jir

la
h
ar

d
i
d
ae
ra
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d
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p
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ra
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b
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p
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d
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p
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b
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p
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d
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at
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p
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b
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b
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p
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p
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b
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b
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p
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b
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d
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b
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b
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b
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d
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b
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b
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b
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b
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b
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b
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d
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b
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b
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b
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p
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d
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ra
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d
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d
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d
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d
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ra
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b
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b
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b
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d
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R
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R
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R
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p
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n
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b
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b
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ka
n

d
an

fu
n
gs
i
la
ya
n

b
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P
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p
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b
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b
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p
e
ta

m
u
ar
a
su
n
ga
i

d
an

se
b
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b
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b
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b
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b
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b
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b
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b
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b
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b
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p
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d
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d
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b
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b
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n
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ta

ko
n
d
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i
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b
an
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n
an
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b
o

d
i

Su
n
ga
i
B
o
yo
n
g

se
b
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ia
n
b
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ar

m
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m
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u
k
d
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n
d
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d
e
n
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n
n
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i
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e
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b
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2
.
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b
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o
n
d
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e
ru
sa
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b
o
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n
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iB
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n
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o
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b
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n
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n
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b
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n
ga
i
B
e
b
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b
e
rj
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d
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an
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n
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b
e
n
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b
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.S
e
p
e
rt
it
e
rl
ih
at

p
ad
a
G
am

b
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b
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d
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d
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d
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b
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b
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b
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b
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b
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b
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b
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d
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d
is
iS
ab

o
D
am

Su
n
ga
iO

p
ak

H
as
il
ya
n
g
d
ip
er
o
le
h
d
ar
ia
n
al
is
is
ke
ru
sa
ka
n
b
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d
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b
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b
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b
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b
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b
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d
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p
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b
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b
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p
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R
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R
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ra
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p
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d
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b
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p
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b
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b
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b
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an

b
ak
u

U
ru
ta
n

W
h
e
n

(K
ap
an
)

P
ad
a

sa
at

b
ah
an

b
ak
u

d
ik
ir
im

at
au

d
at
an
g

d
ar
i

su
p
p
lie
r.

O
ra
n
g

W
h
o
(S
ia
p
a)

Ta
n
gg
u
n
g
ja
w
ab

d
is
e
ra
h
ka

ke
p
ad
a

b
ag
ia

p
e
n
e
ri
m
a

b
ar
an
g.

M
et
o
d
e

H
o
w

(B
ag
ai
m
an
a)

M
en

ga
d
ak
an

p
e
n
yo
rt
ir
an

at
au

in
sp
e
ks
i
b
ah
an

b
ak
u

p
ad
a
sa
at
b
ah
an

d
at
an
g
d
ar
i

su
p
p
lie
r

u
n
tu
k

d
ip
ila
h

ke
m
b
al
i.

K
e
si
m
p
u
la
n

B
e
rd
as
ar
ka
n

h
as
il
d
ar
i
p
e
n
e
lit
ia
n

d
i
at
as

p
ad
a
IK
M

C
o
r

A
lu
m
in
iu
m

A
sn
aw

ip
ad
a
p
ro
d
u
k
ce
ta
ka
n
co
o
ie
s
m
ak
a
d
ap
at

d
ip
er
o
le
h
ke
si
m
p
u
la
n
se
b
ag
ai
b
er
ik
u
t
:

1
. 

P
ad
a
IK
M

C
o
r
A
lu
m
in
iu
m

A
sn
aw

iy
an
g
m
em

p
ro
d
u
ks
i

ce
ta
ka
n
co
o
ki
es

te
rd
ap
at

d
u
a
je
n
is
d
ef
ec
t
at
au

ca
ca
t

p
ro
d
u
k
p
ad
a
ce
ta
ka
n
co
o
ki
es

ya
it
u
ca
ca
t
b
e
rl
u
b
an
g

d
an

re
ta
k.

P
er
se
n
ta
se

ke
se
lu
ru
h
an

ca
ca
t
p
ro
d
u
k

te
rs
eb

u
t

d
ili
h
at

b
e
rd
as
ar
ka
n

h
as
il

p
e
rh
it
u
n
ga
n

p
e
n
go
la
h
an

d
at
a
d
ia
ta
s
d
en

ga
n

p
e
rs
en

ta
se

ca
ca
t

te
rt
in
gg
ip

ad
a
je
n
is
ca
ca
t
b
e
rl
u
b
an
g
se
b
e
sa
r
3
8
,5

%
,

je
n
is
ca
ca
t
re
ta
k
se
b
es
ar

3
3
,6
%
.

2
. 

Fa
kt
o
r
-
fa
kt
o
r
ya
n
g
m
en

ye
b
ab
ka
n
d
ef
ec
t
at
au

ca
ca
t

p
ro
d
u
k
IK
M

C
o
r
A
lu
m
in
iu
m

A
sn
aw

i
fa
kt
o
r
m
at
e
ri
al
.

P
ad
a

fa
kt
o
r

m
at
er
ia
l

ya
n
g

d
is
e
b
ab
ka
n

ka
re
n
a

ke
sa
la
h
an

ka
ry
aw

an
p
ad
a
sa
at

b
ah
an

b
ak
u
d
at
an
g

d
ar
is
u
p
p
lie
r
ku
ra
n
g
p
en

ge
ce
ka
n
at
au

in
sp
e
ks
ib
ah
an

al
u
m
in
iu
m

p
ad
at

ya
n
g
sa
at

in
i
b
ah
an

b
ak
u
te
rs
eb

u
t

m
er
u
p
ak
an

b
ah
an

b
e
ka
s
ya
n
g
d
id
al
am

n
ya

m
as
ih

te
rd
ap
at
ko
m
p
o
n
e
n
la
in
se
la
in
al
u
m
in
iu
m
it
u
se
n
d
ir
i.
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
7
5

3
. 

B
e
rd
as
ar
ka
n

h
as
il

p
e
n
go
la
h
an

d
at
a

d
ia
ta
s

m
en

gg
u
n
ak
an

M
et
o
d
e

Le
a
n

Si
x

Si
g
m
a

(D
M
A
I)

d
id
ap
at
ka
n
h
as
il
u
su
la
n
p
e
rb
ai
ka
n
u
n
tu
k
m
en

ce
ga
h

te
rj
ad
in
ya

ke
ca
ca
ta
n
p
ro
d
u
k
ce
ta
ka
n
co
o
ki
es

p
ad

a
IK
M

C
o
r

A
lu
m
in
iu
m

A
sn
aw

i
d
e
n
ga
n

m
e
la
ku
ka
n

p
e
rb
ai
ka
n

te
rh
ad
ap

se
m
u
a

fa
kt
o
r

ya
n
g

m
en

ye
b
ab
ka
n
ca
ca
t
p
ro
d
u
k
se
p
er
ti
fa
kt
o
r
m
at
er
ia
l.

4
. 

K
e
b
u
tu
h
an

p
ro
se
s
te
rs
ta
n
d
ar

ju
ga

h
ar
u
s
d
ib
ar
en

gi
d
e
n
ga
n

m
at
e
ri
al
/b
ah
an

b
ak
u

te
rs
ta
n
d
ar

u
n
tu
k

m
en

gh
as
ilk
an

p
ro
d
u
k
b
e
rk
u
al
it
as

ti
n
gg
i.

U
ca
p
an

Te
ri
m
ak
as
ih

Te
ri
m
a
ka
si
h
at
as

ke
se
m
p
at
an

ya
n
g
te
la
h
d
ib
er
ik
an

u
n
tu
k

m
en

gi
ku
ti
ke
gi
at
an

in
i.
K
ep

ad
a
ke
lu
ar
ga

te
rc
in
ta

se
rt
a
p
ih
ak

–
p
ih
ak

ya
n
g

te
la
h

m
e
m
b
an
tu

d
iu
ca
p
ka
n

b
an
ya
k

te
ri
m
ak
as
ih
.K
e
b
ai
ka
n
ka
lia
n
ak
an

se
la
lu
te
rk
en

an
g.

R
e
fe
re
n
si

A
h
m
ad
,
F.

(2
0
1
9
).

Si
x

Si
gm

a
D
M
A
IC

Se
b
ag
ai

M
et
o
d
e

P
e
n
ge
n
d
al
ia
n
K
u
al
it
as

P
ro
d
u
ks
i
K
u
rs
i
p
ad
a
U
K
M
.

Ju
rn
al
In
te
gr
as
iS
is
te
m

In
d
u
st
ri
.1
(1
).
1
1
-1
7
.

Ek
aw

at
i,
R
.d
an

R
ac
h
m
an
,R
.A

.(
2
0
1
7
).
A
n
al
is
a
P
en

ge
n
d
al
ia
n

K
u
al
it
as

P
ro
d
u
k
H
o
rn

P
T.

M
I
M
e
n
gg
u
n
ak
an

Si
x

Si
gm

a.
Ju
rn
al
In
d
u
st
ri
al
Se
rv
ic
es
.3
(1
a)
.3
2
-3
8
.

H
ar
ah
ap
,B

.,
P
ar
in
d
u
ri
,L
.,
d
an

Fi
tr
ia
,
A
.
A
.
L.
(2
0
1
8
).
A
n
al
is
is

P
e
n
ge
n
d
al
ia
n

K
u
al
it
as

d
e
n
ga
n

M
en

gg
u
n
ak
an

M
et
o
d
e

Si
x

Si
gm

a
(S
tu
d
i
K
as
u
s:

P
T.

G
ro
w
th

Su
m
at
ra

In
d
u
st
ry
).
B
u
le
ti
n
U
ta
m
a
Te
kn
ik
.
1
3
(3
).

2
1
1
-2
1
9
.

K
e
m
it
,
N
.,

Su
am

b
a,

I.
K
.,

&
Yu
d
h
ar
i,
I.

D
.
A
.
S.

(2
0
1
6
).

P
e
n
ge
n
d
al
ia
n
M
u
tu

K
o
p
i
Lu
w
ak

p
ad
a
P
e
ru
sa
h
aa
n

C
V
Sa
ri

A
la
m

P
eg
u
n
u
n
ga
n
d
i
K
ab
u
p
at
e
n
B
an
gl
i.

5
(3
),
5
0
9
–
5
1
6
.

K
u
ls
u
m
,
K
.,

R
ah
m
an
,
R
.
F.
,
d
an

Fe
b
ia
n
ti
,
E.

(2
0
2
1
).

Id
en

ti
fi
ca
ti
o
n

an
d

p
ro
p
o
se
d

st
ra
te
gy

fo
r

m
in
im

iz
in
g

d
e
fe
ct
s

u
si
n
g

th
e

le
an

si
x

si
gm

a
m
et
h
o
d
in
th
e
p
al
le
t
p
ro
d
u
ct
io
n
p
ro
ce
ss
.T
e
kn
ik
a:

Ju
rn
al
Sa
in
s
d
an

Te
kn
o
lo
gi
.1
7
(1
).
8
9
-9
4
.

Sa
ri
p
u
d
in
,
A
.A
.
d
an

Sa
ta
r,
M
.
(2
0
1
4
).
A
n
al
is
is
P
en

ge
n
d
al
ia
n

K
u
al
it
as

P
ro
d
u
k

B
ra
ck
et

El
ec
tr
ic

A
ir

B
u
s

3
8
0

d
e
n
ga
n
M
et
o
d
e
Si
x
Si
gm

a
p
ad
a
A
re
a
P
ro
fi
le
P
re
ss

Fo
rm

in
g

d
i
P
T

X
.
Ju
rn
al

In
d
u
st
ri

El
ek
tr
o

d
an

P
e
n
e
rb
an
ga
n
IN
D
EP
T.

4
(3
).
2
5
-3
7
.

Su
h
ar
ti
n
i
d
an

R
am

ad
h
an
,
M
.
(2
0
2
1
).
A
n
al
is
is
P
e
n
ge
n
d
al
ia
n

K
u
al
it
as

P
ro
d
u
ks
iU
n
tu
k
M
en

gu
ra
n
gi

C
ac
at

P
ad
a

P
ro
d
u
k

Se
p
at
u

M
en

gg
u
n
ak
an

M
e
to
d
e

Si
x

Si
gm

ad
an

K
ai
ze
n
.
M
at
ri
x:

Ju
rn
al

M
an
aj
e
m
en

d
an

Te
kn
ik
In
d
u
st
ri
P
ro
d
u
ks
i.
2
2
(1
).
5
5
-6
4
.

U
to
m
o
,A

.S
.B
.,
V
it
as
ar
i,
P
.,
d
an

K
is
w
an
d
o
n
o
.(
2
0
2
0
).
A
n
al
is
a

P
e
n
ge
n
d
al
ia
n

K
u
al
it
as

P
ro
d
u
k

K
e
ri
p
ik

d
e
n
ga
n

M
et
o
d
e
Si
x
Si
gm

a
G
u
n
a
M
e
n
gu
ra
n
gk
an

K
e
ca
ca
ta
n

p
ad
a
K
e
ri
p
ik

P
is
an
g
d
i
U
M
K
M

In
d
o
ch
ip
s
A
le
sh
a

Tr
im

u
ly
a.
Ju
rn
al
V
al
te
ch

(J
u
rn
al
M
ah
as
is
w
a
Te
kn
ik

In
d
u
st
ri
).
3
(2
).
1
3
7
-1
4
3
.
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ik
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id

ya
 M

an
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la
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ab

ay
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S
e
m
in
a
r
P
ra
k
ti
k
K
e
in
si
n
y
u
ra
n
,
2
0
2
2
|
7
6

A
ss
e
ss
m
e
n
t
o
f
th

e
V
u
ln

e
ra
b
il
it
y
o
f
C
a
m
p
u
s

B
u
il
d
in

g
s
fr
o
m

E
a
rt
h
q
u
a
k
e
s

D
is
a
st
e
r
b
a
se

d
o
n
A
n
d
ro

id
A
p
p
li
ca

ti
o
n
s

O
n
e

o
f

th
e

n
a
tu

ra
l

d
is
a
st
e
rs

th
a
t

a
re

p
ro

n
e

to
e
a
rt
h
q
u
a
k
e
s
in

In
d
o
n
e
si
a
is

e
a
rt
h
q
u
a
k
e
,
th

is
is

ca
u
se

d
b
y

th
re

e
p
la
te
s

o
f

th
e

w
o
rl
d
.

T
h
e

p
ro

v
in
ce

o
f

D
.J
.Y
o
g
y
a
k
a
rt
a
is

cr
o
ss
e
d
b
y
th

e
In

d
o
-A

u
st
ra

li
a
n
P
la
te

w
h
ic
h

is
o
n
e
o
f
th

e
th

re
e
w
o
rl
d

p
la
te
s
in

In
d
o
n
e
si
a
.

T
h
e
im

p
a
ct

th
a
t
o
cc

u
rs

w
h
e
n
a
n
e
a
rt
h
q
u
a
k
e
is

d
a
m
a
g
e

to
ls
il
d
in

g
s
is

n
o
t
o
n
ly

si
m
p
le

b
u
il
d
in

g
s,
b
u
t
a
ls
o
m
u
lt
i-

st
o
re

y
b
u
il
d
in

g
s,

su
ch

a
s:

S
ch

o
o
l

B
u
il
d
in

g
s

a
n
d

E
d
u
ca

ti
o
n
a
l

F
a
ci
li
ti
e
s.

T
h
e

ca
m
p
u
s

in
th

e
ci
ty

o
f

Y
o
g
y
a
k
a
rt
a

is
lo
ca

te
d

o
n

JI
.
G
la
g
a
h
sa

ri
N
o

6
3
h
a
s
6

b
u
il
d
in

g
s
w
it
h

a
h
e
ig
h
t
o
f
3
to

4
fl
o
o
rs
.
T
h
e
b
u
il
d
in

g
h
a
s
a

h
ig
h

le
v
e
l
o
f
ri
sk

o
f
e
a
rt
h
q
u
a
k
e
s.

P
re

v
e
n
ti
o
n

ta
k
e
n

to
d
e
te
rm

in
e
th

e
v
u
ln

e
ra

b
il
it
y
o
f
b
u
il
d
in

g
s
to

e
a
rt
h
q
u
a
k
e
s
is

to
u
se

th
e
g
u
id
e
li
n
e
s
fr
o
m

F
E
M
A
P
-1
54

w
h
ic
h
h
a
v
e
b
e
e
n
a
d
a
p
te
d
to

re
g
u
la
ti
o
n
s
in

In
d
o
n
e
si
a
.

T
h
e
re

su
lt
s
o
b
ta
in

e
d
fr
o
m

fi
ll
in

g
o
u
t
th

e
R
V
S
fo
rm

a
re

th
e

F
in

a
l
S
co

re
s
o
n

e
a
ch

a
ss
e
ss
m
e
n
t
th

a
t
h
a
s
b
e
e
n

ca
rr
ie
d
o
u
t.
T
h
e
re

se
a
rc
h
m
e
th

o
d
u
se

d
is

q
u
a
n
ti
ta
ti
v
e

a
n
a
ly
si
s,

te
n
d
s
to

fo
cu

s
o
n
n
u
m
e
ri
ca

l
d
a
ta

(n
u
m
e
ri
c)
.

B
a
se

d
o
n

ch
e
ck

in
g

th
e

v
u
ln

e
ra

b
il
it
y

o
f
th

e
ca

m
p
u
s

b
u
il
d
in

g
u
si
n
g
th

e
R
V
S
H
ig
h
S
e
is
m
ic
it
y
fo
rm

.
T
h
e
ty
p
e

o
f
so

il
a
ro

u
n
d
th

e
ca

m
p
u
s
b
u
il
d
in

g
is

H
a
rd

S
o
il

(S
C
).

A
ll

ca
m
p
u
s

b
u
il
d
in

g
s

a
re

o
f
th

e
ty
p
e

o
f
re

in
fo
rc
e
d

co
n
cr
e
te

fr
a
m
e
a
n
d
th

e
ir

fu
n
ct
io
n

is
S
ch

o
o
l
(S
ch

o
o
l)
.

T
h
e

co
n
cl
u
si
o
n

fr
o
m

th
e

re
su

lt
s

o
b
ta
in

e
d

th
a
t

o
n

a
v
e
ra

g
e
a
ll

b
u
il
d
in

g
s
g
e
t
a
v
a
lu
e
o
f
2.
8
o
r
le
ss

th
a
n

2,
th

e
n
st
o
p
a
t
L
e
v
e
l
1.
In

co
n
cl
u
si
o
n
,
a
ll
b
u
il
d
in

g
s
h
a
v
e
a

ri
sk

th
a
t
is

n
o
t
d
a
n
g
e
ro

u
s,

a
lt
h
o
u
g
h

th
e
re

m
u
st

b
e

fu
rt
h
e
r
su

p
e
rv
is
io
n
.

K
e
y
W

o
rd

s:
A
n
d
ro
id
,
A
p
p
li
ca
ti
o
n
,
B
u
il
d
in
g
,
R
V
S
.

D
w
iK

u
rn
ia
ti

1
,2

1
P
ro
gr
am

St
u
d
iP

ro
fe
si
In
si
n
yu
r,
U
n
iv
e
rs
it
as

K
at
o
lik

W
id
ya

M
an
d
al
a
Su
ra
b
ay
a,
In
d
o
n
e
si
a

2
P
ro
gr
am

St
u
d
i

Te
kn
ik

Si
p
il,

U
n
iv
e
rs
it
as

Te
kn
o
lo
gi

Yo
gy
ak
ar
ta
,D

IY
o
gy
ak
ar
ta
,I
n
d
o
n
es
ia


D
w
i.K
u
rn
ia
ti
@
st
af
f.
u
ty
.a
c.
id

In
tr
o
d
u
ct
io
n

Ea
rt
h
q
u
ak
e
s
o
cc
u
r
d
u
e
to

a
su
d
d
en

sh
if
t
o
f
th
e
ea
rt
h
's

p
la
te
s
b
e
n
e
at
h
th
e
ea
rt
h
's
su
rf
ac
e
(R
if
a
et

al
.,
2
0
1
9
).
Th
e

sh
if
t
o
cc
u
rs
,
d
u
e
to

th
e
em

e
rg
e
n
ce

o
f
vi
b
ra
ti
o
n
s
ca
lle
d

se
is
m
ic

w
av
e
s.

Th
e
se

w
av
es

p
ro
p
ag
at
e

aw
ay

fr
o
m

th
e

ep
ic
en

te
r
in
al
ld
ir
ec
ti
o
n
s,
w
h
e
n
th
e
w
av
e
s
p
ro
p
ag
at
e
to

th
e

gr
o
u
n
d
su
rf
ac
e
,
th
e
vi
b
ra
ti
o
n
s
ca
n
b
e
d
e
st
ru
ct
iv
e
o
r
n
o
t,

d
e
p
e
n
d
in
g
o
n
h
o
w
b
ig
th
e
so
u
rc
e
st
re
n
gt
h
an
d
d
is
ta
n
ce

is
,

as
w
el
la
s
th
e
in
fl
u
e
n
ce

o
f
o
th
er

th
in
gs

su
ch

as
th
e
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in
gs
.
Th

e
b
u
ild
in
g
w
as

b
u
ilt

in
1
9
9
5
's
.
C
o
m
p
le
te

d
at
a

ca
n
b
e
se
en

in
Ta
b
le
8
.

7
. 

M
o
sq
u
e

Th
e
la
st

b
u
ild
in
g
th
at

w
as

ev
al
u
at
e
d
w
as

th
e
m
o
sq
u
e
.
Th
e

b
u
ild
in
gs

ar
e
se
p
ar
at
e
d
an
d
h
av
e
a
co
n
si
d
e
ra
b
le

d
is
ta
n
ce
.

Th
e
b
u
ild
in
g
w
as

b
u
ilt

in
1
9
9
5
's
.C

o
m
p
le
te

d
at
a
ca
n
b
e
se
en

in
Ta
b
le
9
.

B
u
ild

in
g
A
p
p
ra
is
al

In
th
is
an
al
ys
is
o
f
th
e
ca
m
p
u
s
b
u
ild
in
g,
a
va
lu
e
w
ill
b
e
gi
ve
n

(b
as
ic
sc
o
re
,m

o
d
if
ie
r,
fi
n
al
sc
o
re
),
fr
o
m
th
e
re
su
lt
s
o
b
ta
in
e
d

it
is
kn
o
w
n
th
at

th
e
re
lia
b
ili
ty

o
f
th
e
ca
m
p
u
s
b
u
ild
in
g
w
ill
b
e

d
e
te
rm

in
e
d
w
h
ic
h
ca
n
b
e
se
en

in
Ta
b
le
1
0
.

Ta
b
le
3
.B

u
ild

in
g
B
lo
ck

A

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
0

Fl
o
o
r

3

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

8
7
1
,5
5
m

2

To
ta
lF
lo
o
r

A
re
a

2
.6
1
4
,6
5
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
ev
er

H
ap
p
en

ed

A
d
ja
ce
n
cy

B
e
tw

ee
n
b
u
ild
in
gs

cl
o
se

to
ea
ch

o
th
er

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
4
.B

u
ild

in
g
B
lo
ck

B

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
1

Fl
o
o
r

3

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

3
3
7
,0
8
m

2

To
ta
lF
lo
o
r

A
re
a

1
.3
4
8
,3
2
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
ev
er

H
ap
p
en

ed

A
d
ja
ce
n
cy

B
e
tw

ee
n
b
u
ild
in
gs

cl
o
se

to
ea
ch

o
th
er

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
5
.B

u
ild

in
g
B
lo
ck

C

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
0

Fl
o
o
r

4

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

2
4
4
,7
7
m

2

To
ta
lF
lo
o
r

A
re
a

9
7
9
,0
8
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
e
ve
r
H
ap
p
e
n
ed

A
d
ja
ce
n
cy

B
e
tw

ee
n
b
u
ild
in
gs

cl
o
se

to
ea
ch

o
th
er

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
6
.B

u
ild

in
g
B
lo
ck

D

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
0

Fl
o
o
r

4

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

3
6
9
,2
0
m

2

To
ta
lF
lo
o
r

A
re
a

1
.4
7
6
,8
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
e
ve
r
H
ap
p
e
n
ed

A
d
ja
ce
n
cy

B
e
tw

ee
n
b
u
ild
in
gs

cl
o
se

to
ea
ch

o
th
er

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
7
.B

u
ild

in
g
G
ra
h
a

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
1

Fl
o
o
r

3

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

3
8
6
,3
7
m

2

To
ta
lF
lo
o
r

A
re
a

1
.5
4
5
,4
8
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
e
ve
r
H
ap
p
e
n
ed

A
d
ja
ce
n
cy

Th
e
re

is
st
ill
a
d
is
ta
n
ce

b
e
tw

e
e
n
b
u
ild
in
gs

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
8
.L
ib
ra
ry

B
u
ild

in
g

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
1

Fl
o
o
r

3

B
u
ild

in
g

A
re
a

Fl
o
o
r
A
re
a

4
0
5
,8
1
m

2

To
ta
lF
lo
o
r

A
re
a

1
.6
2
3
,2
4
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
e
ve
r
H
ap
p
e
n
ed

A
d
ja
ce
n
cy

Th
e
re

is
st
ill
a
d
is
ta
n
ce

b
e
tw

e
e
n
b
u
ild
in
gs

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
9
.M

o
sq
u
e

N
u
m
b
e
r
o
f

Fl
o
o
rs

B
a
se
m
en

t
1

Fl
o
o
r

2

Fl
o
o
r
A
re
a

1
2
3
,9
7
m

2
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
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an
da

la
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ur
ab

ay
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Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
8
0

B
u
ild

in
g

A
re
a

To
ta
lF
lo
o
r

A
re
a

3
7
1
,9
1
m

2

B
u
ild

in
g
Fu
n
ct
io
n

Sc
h
o
o
l

Ty
p
e
O
f
So
il

H
ar
d
So
il
(S
C
)
at
au

(D
en
se

So
il)

G
e
o
lo
gi
c
H
az
ar
d
s

N
ev
er

H
ap
p
en

ed

A
d
ja
ce
n
cy

Th
e
re

is
st
ill
a
d
is
ta
n
ce

b
e
tw

e
e
n
b
u
ild
in
gs

Ex
te
ri
o
r
Fa
lli
n
g
H
az
ar
d
s

A
p
p
en

d
ag
es

Ta
b
le
1
0
.M

o
d
if
ie
r
Sc
o
re

O
b
je
ct

P
ar
am

et
er
s
fo
r
A
ss
e
ss
m
en

t
o
f
R
ap
id
V
is
u
al
Sc
re
e
n
in
g

(R
V
S)

BuildingType

BasicScore

Savere

Irregularity

Moderate

Irregularity

PlanIrregularity

Pre-Code

Post-

Benchmark

Min.Score

FinalScore

B
u
ild
in
g

B
lo
ck

A
C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

B
u
ild
in
g

B
lo
ck

B
C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

B
u
ild
in
g

B
lo
ck

C
C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

B
u
ild
in
g

B
lo
ck

D
C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

B
u
ild
in
g

G
ra
h
a

C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

Li
b
ra
ry

B
u
ild
in
g

C
1

1
.5

-
-0
.5

- 0
.6

-
1
.9

0
.3

2
.3

M
o
sq
u
e

C
1

1
.5

-
-

- 0
.6

-
1
.9

0
.3

2
.8

Ta
b
le
1
0
ab
o
ve

ca
n
b
e
re
ad

as
fo
llo
w
s:

1
. 

Th
e
B
lo
ck

A
b
u
ild
in
g
ge
ts
a
fi
n
al
sc
o
re

o
f2
.8
,b
e
ca
u
se

th
e

b
u
ild
in
g
is
a
m
o
m
e
n
t-
b
e
ar
in
g
co
n
cr
et
e
ty
p
e
.T
h
e
p
la
n
fo
r

ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s
af
te
r
th
e

re
gu
la
ti
o
n
s
ap
p
ly
.

2
. 

Th
e
B
lo
ck

B
b
u
ild
in
g
ge
ts
a
fi
n
al
sc
o
re

o
f2
.8
,b
e
ca
u
se

th
e

b
u
ild
in
g
is
a
m
o
m
e
n
t-
b
e
ar
in
g
co
n
cr
et
e
ty
p
e
.T
h
e
p
la
n
fo
r

ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s
af
te
r
th
e

re
gu
la
ti
o
n
s
ap
p
ly
.

3
. 

Th
e
B
lo
ck

C
b
u
ild
in
g
ge
ts
a
fi
n
al
sc
o
re

o
f2
.8
,b
e
ca
u
se

th
e

b
u
ild
in
g
is
a
m
o
m
e
n
t-
b
e
ar
in
g
co
n
cr
et
e
ty
p
e
.T
h
e
p
la
n
fo
r

ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s
af
te
r
th
e

re
gu
la
ti
o
n
s
ap
p
ly
.

4
. 

Th
e
B
lo
ck

D
b
u
ild
in
g
ge
ts
a
fi
n
al
sc
o
re

o
f2
.8
,b
e
ca
u
se

th
e

b
u
ild
in
g
is
a
m
o
m
e
n
t-
b
e
ar
in
g
co
n
cr
et
e
ty
p
e
.T
h
e
p
la
n
fo
r

ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s
af
te
r
th
e

re
gu
la
ti
o
n
s
ap
p
ly
.

5
. 

Th
e
G
ra
h
a
B
u
ild
in
g
re
ce
iv
ed

a
fi
n
al
sc
o
re

o
f
2
.8
,b
e
ca
u
se

th
e
b
u
ild
in
g
is

a
m
o
m
e
n
t-
b
ea
ri
n
g
co
n
cr
et
e
ty
p
e.

Th
e

p
la
n
fo
r
ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s

af
te
r
th
e
re
gu
la
ti
o
n
s
ap
p
ly
.

6
. 

Th
e

Li
b
ra
ry

B
u
ild
in
g

re
ce
iv
ed

a
fi
n
al

sc
o
re

o
f
2
.3
,

b
e
ca
u
se

th
e

b
u
ild
in
g
is

a
m
o
m
en

t-
b
e
ar
in
g
co
n
cr
et
e

ty
p
e
.
Th
e
p
la
n
fo
r
ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
Th
e
ve
rt
ic
al

d
e
vi
at
io
n
o
f
th
e
b
u
ild
in
g
in
cl
u
d
e
s
m
o
d
e
ra
te

ir
re
gu
la
ri
ty
.

A
n
d
co
n
st
ru
ct
io
n
b
eg
in
s
af
te
r
th
e
re
gu
la
ti
o
n
s
ap
p
ly
.

7
. 

Th
e
m
o
sq
u
e
b
u
ild
in
g
ge
ts

a
fi
n
al

sc
o
re

o
f
2
.8
,
b
ec
au
se

th
e
b
u
ild
in
g
is

a
m
o
m
e
n
t-
b
ea
ri
n
g
co
n
cr
et
e
ty
p
e.

Th
e

p
la
n
fo
r
ea
ch

fl
o
o
r
is
d
if
fe
re
n
t.
A
n
d
co
n
st
ru
ct
io
n
b
e
gi
n
s

af
te
r
th
e
re
gu
la
ti
o
n
s
ap
p
ly
.

D
ig
it
al
C
h
ar
gi
n
g
u
si
n
g
A
rG
is
A
p
p
(S
u
rv
e
y
1
2
3
)

Th
e
A
rG
is
ap
p
(S
u
rv
e
y
1
2
3
)
is
a
si
m
p
le
ye
t
h
ig
h
-p
er
fo
rm

an
ce

fo
rm

d
at
a

co
lle
ct
io
n

so
lu
ti
o
n

fo
r
cr
ea
ti
n
g,

sh
ar
in
g

an
d

an
al
yz
in
g
su
rv
ey
s
in
th
re
e
ea
sy

st
ep

s:
1
. 

A
sk

Q
u
e
st
io
n
s
-D

e
si
gn

an
d
p
u
b
lis
h
ef
fe
ct
iv
e
sm

ar
t
fo
rm

s
to

th
e
B
u
ild
in
g
V
u
ln
e
ra
b
ili
ty

A
p
p
lic
at
io
n
.

2
. 

G
e
t
A
n
sw

e
rs

-
Ea
si
ly
re
tr
ie
ve

an
sw

e
rs

fr
o
m

th
e
w
e
b
o
r

m
o
b
ile

d
ev
ic
es

in
an
y
en

vi
ro
n
m
e
n
t.

3
. 

M
ak
e
B
e
st

D
e
ci
si
o
n
s
-
A
n
al
yz
e
an
sw

e
rs

in
re
al

ti
m
e
to

h
e
lp
d
ec
is
io
n
m
ak
in
g.

Th
e
A
rG
is
A
p
p
lic
at
io
n
Fo
rm

(S
u
rv
ey

1
2
3
)
al
lo
w
s
yo
u
to

ap
p
ly

ad
va
n
ce
d

ru
le
s
fo
r
va
lid
at
in
g

u
se
r
in
p
u
t,

co
n
tr
o
l
w
h
en

q
u
es
ti
o
n
s
ar
e
sh
o
w
n
o
r
h
id
d
e
n
fr
o
m

u
se
rs
,
an
d
ca
lc
u
la
te

q
u
es
ti
o
n

re
sp
o
n
se
s
u
si
n
g

ad
va
n
ce
d

sc
ri
p
ti
n
g

lo
gi
c.

Th
e

cr
ea
ti
o
n
o
f
th
is
ap
p
,
al
lo
w
s
an
yo
n
e
w
it
h
a
sm

ar
tp
h
o
n
e
to

p
e
rf
o
rm

d
at
a
co
lle
ct
io
n
in

an
o
n
lin
e
o
r
o
ff
lin
e
en

vi
ro
n
m
e
n
t

w
it
h
lit
tl
e
o
r
n
o
tr
ai
n
in
g.

Fo
rm

s
ca
n
b
e
d
is
tr
ib
u
te
d
q
u
ic
kl
y

an
d
ea
si
ly
,a
n
d
re
su
lt
s
ca
n
b
e
ea
si
ly
sh
ar
e
d
.

C
o
n
cl
u
si
o
n

B
as
e
d
o
n
th
e
re
su
lt
s
o
f
th
e
ev
al
u
at
io
n
o
f
th
e
vu
ln
er
ab
ili
ty
o
f

ca
m
p
u
s
b
u
ild
in
gs

to
ea
rt
h
q
u
ak
es

u
si
n
g
th
e
R
V
S
fo
rm

w
it
h

m
an
u
al
o
r
d
ig
it
al
fi
lli
n
g,
it
ca
n
b
e
co
n
cl
u
d
ed

as
fo
llo
w
s:

1
. 

Th
e

re
su
lt
s

o
f
th
e

fi
n
al

sc
o
re

o
n

th
e

R
V
S

(H
IG
H

Se
is
m
ic
it
y)

Le
ve
l
1
fo
rm

o
n
th
e
ca
m
p
u
s
b
u
ild
in
g
ge
t
an

av
e
ra
ge

o
f
2
.8
o
r
m
o
re

fr
o
m

th
e
st
an
d
ar
d
w
h
ic
h
is
2
.S
o

th
e
ca
m
p
u
s
b
u
ild
in
g
ca
n
b
e
sa
id
to

h
av
e
a
ri
sk

th
at

is
n
o
t

d
an
ge
ro
u
s,

al
th
o
u
gh

th
e
re

m
u
st

st
ill

b
e

fu
rt
h
e
r

su
p
e
rv
is
io
n
.

2
. 

Fi
lli
n
g
in
u
si
n
g
an

ap
p
lic
at
io
n
ca
n
m
ak
e
it
ea
si
er

to
w
o
rk

in
th
e
fi
e
ld

an
d
p
re
-f
ie
ld
,
w
h
en

co
m
p
ar
e
d
to

m
an
u
al

fi
lli
n
g,
fr
o
m

th
e
re
se
ar
ch
e
r'
s
p
o
in
t
o
f
vi
ew

.

R
e
fe
re
n
ce
s

A
d
e
sw

a
st
o
to
,
H
.,

&
Se
ti
a
w
a
n
,
B
.
(2
0
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n
tu
n
gg
ak

ja
ti
ya
n
g
ke
m
u
d
ia
n
ak
an

d
ir
ak
it

m
en

ja
d
i
sa
tu

p
ro
d
u
k
d
i
ak
h
ir
p
ro
se
sn
ya
.
P
ro
se
s
p
e
n
ge
rj
aa
n

lo
ga
m

d
ila
ku
ka
n

d
e
n
ga
n

p
e
n
ga
p
lik
as
ia
n

p
ro
se
s

p
e
n
ya
m
b
u
n
ga
n
d
e
n
ga
n
te
kn
ik
m
et
al

a
ct
iv
e
ga
s
d
an

p
ro
se
s

fi
n
is
h
in
g
d
e
n
ga
n
m
e
n
gg
u
n
ak
an

p
o
w
d
er

co
a
ti
n
g
d
an

p
ro
se
s

p
e
n
ge
rj
aa
n
b
ag
ia
n
tu
n
ga
k
ja
ti
d
ila
ku
ka
n
d
en

ga
n
ca
ra

p
ro
se
s

p
e
m
b
e
n
tu
ka
n
ka
yu

se
ca
ra

m
an
u
al
.

P
ro
se
s
p
ro
d
u
ks
if
u
rn
it
u
re

b
e
rb
ah
an

d
as
ar

lo
ga
m

d
an

tu
n
ga
k

ja
ti
d
i
U
D

X
YZ

m
as
ih

d
in
ila
i
b
el
u
m

ef
ek
ti
f
te
ru
ta
m
a
p
ad
a

p
ro
se
s
p
e
n
ge
rj
aa
n
b
ag
ia
n
lo
ga
m
.
P
ro
se
s
p
e
n
ge
rj
aa
n
b
ag
ia
n

lo
ga
m

ku
ra
n
g

ef
ek
ti
f

p
ad
a

p
ro
se
s

fi
n
is
h
in
g

d
e
n
ga
n

m
en

gg
u
n
ak
an

p
o
w
d
er

co
a
ti
n
g
.
P
ro
se
s
fi
n
is
h
in
g

d
e
n
ga
n

p
o
w
d
er

co
a
ti
n
g
m
as
ih

m
em

er
lu
ka
n
w
ak
tu

ya
n
g
la
m
a
d
an

h
as
il
p
e
ke
rj
aa
n

d
e
n
ga
n

p
o
w
d
er

co
a
ti
n
g

m
as
ih

te
rd
ap
at

b
an
ya
k
p
ro
d
u
k
ca
ca
t
ya
n
g
d
is
eb

ab
ka
n
ka
re
n
a
p
ro
se
s
o
ve
n

ya
n
g
d
ila
ku
ka
n
.
O
ve
n
ya
n
g
d
ig
u
n
ak
an

d
in
ila
i
ku
ra
n
g
ef
ek
ti
f

ka
re
n
a
p
an
as

ya
n
g
d
ih
as
ilk
an

ku
ra
n
g
m
e
ra
ta

d
an

la
m
a
ya
n
g

m
en

ye
b
ab
ka
n
b
eb

er
ap
a
p
ro
d
u
k
m
en

ga
la
m
ic
ac
at

p
ro
d
u
k.

P
an
as

ya
n
g
d
ih
as
ilk
an

(k
al
o
r)

p
ad
a
o
ve
n
sa
n
ga
t
b
e
rk
ai
ta
n

d
e
n
ga
n
su
m
b
er

p
an
as
,
lu
as

ru
an
ga
n
d
an

ju
ga

b
ah
an

ya
n
g

d
ig
u
n
ak
an

se
b
ag
ai

d
in
d
in
g
/
p
e
m
b
at
as

p
ad
a
o
ve
n

ya
n
g

d
ig
u
n
ak
an
.
Ji
ka

su
h
u
n
ya

ti
n
gg
i
m
ak
a
ka
lo
r
ya
n
g
d
ik
an
d
u
n
g
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
8
3

o
le
h
b
e
n
d
a
sa
n
ga
t
b
e
sa
r,
b
e
gi
tu

ju
ga

se
b
al
ik
n
ya

jik
a
su
h
u

re
n
d
ah

m
ak
a
ka
lo
r
ya
n
g
d
ik
an
d
u
n
g
se
d
ik
it
(R
o
h
m
ah
,2
0
1
5
).

Lu
as

ru
an
ga
n

d
an

je
n
is

b
ah
an

ya
n
g

d
ig
u
n
ak
an

u
n
tu
k

p
e
m
b
at
as

d
in
d
in
g
o
ve
n
ju
ga

sa
n
ga
t
b
e
rp
en

ga
ru
h
te
rh
ad
ap

ka
lo
r

ya
n
g

d
ih
as
ilk
an

ka
re
n
a

ka
lo
r

p
ad
a

d
as
ar
n
ya

m
er
u
p
ak
an

en
er
gi

ya
n
g
b
e
rp
in
d
ah

d
ar
i
su
h
u
ya
n
g
ti
n
gg
i

m
e
n
u
ju
su
h
u
ya
n
g
re
n
d
ah
.P
er
p
in
d
ah
an

ka
lo
r
te
rj
ad
id
e
n
ga
n

ca
ra

ko
n
d
u
ks
i,
ko
n
ve
ks
i,
d
an

ra
d
ia
si
(A
n
gg
a
R
ia
n
sy
ah
,2
0
1
3
).

Su
m
b
e
r
p
an
as

u
n
tu
k
o
ve
n
d
ap
at
d
ip
er
o
le
h
d
e
n
ga
n
b
e
b
e
ra
p
a

ca
ra

d
im

an
a
se
ti
ap

su
m
b
e
r
p
an
as

ya
n
g
d
ig
u
n
ak
an

te
n
tu
n
ya

m
em

ili
ki

ke
le
b
ih
an

d
an

ke
ku
ra
n
ga
n
.
Se
la
in

su
m
b
er

p
an
as

ya
n
g

d
ig
u
n
ak
an

p
e
le
ta
ka
n

su
m
b
e
r
p
an
as

te
n
tu
n
ya

ju
ga

d
ap
at

b
e
rp
en

ga
ru
h

te
rh
ad
ap

p
an
as

at
au

ka
lo
r

ya
n
g

d
ih
as
ilk
an

d
al
am

o
ve
n
.S
al
ah

sa
tu

su
m
b
e
r
p
an
as

ya
n
g
d
ap
at

d
ig
u
n
ak
an

se
b
ag
ai
su
m
b
e
r
p
an
as

u
n
tu
k
o
ve
n
ad
al
ah

p
an
as

ya
n
g

d
ih
as
ilk
an

d
ar
i
p
e
m
b
ak
ar
an

Li
q
u
id

P
et
ro
le
u
m

G
a
s

(L
P
G
).
Su
m
b
er

p
an
as

d
ar
i
p
e
m
b
ak
ar
an

ga
s
LP
G

te
n
tu
n
ya

m
em

b
u
tu
h
ka
n

te
kn
ik

p
e
ra
n
ca
n
ga
n

u
n
tu
k

d
ap
at

m
en

ge
fe
kt
if
ka
n

b
e
sa
rn
ya

p
an
as

ya
n
g

d
ih
as
ilk
an

d
al
am

ru
an
g
o
ve
n
.

M
e
to
d
e

M
et
o
d
e

ya
n
g

d
ig
u
n
ak
an

d
al
am

p
e
n
e
lit
ia
n

in
i
ad
al
ah

p
e
ra
n
ca
n
ga
n
/r
an
ca
n
g

b
an
gu
n

d
al
am

o
p
ti
m
as
i

p
ro
se
s

p
o
w
d
er

co
a
ti
n
g

m
el
al
u
i
ra
n
ca
n
g

b
an
gu
n

o
ve
n

u
n
tu
k

p
ro
d
u
ks
i
fu
rn
it
u
re

b
e
rb
ah
an

d
as
ar

lo
ga
m

d
an

tu
n
ga
k
ja
ti

ya
n
g
d
ije
la
sk
an

p
ad
a
se
ti
ap

ta
h
ap
an

ad
al
ah

se
b
ag
ai
b
er
ik
u
t.

1
. 

P
e
n
gu
m
p
u
la
n
d
at
a

Ta
h
ap

p
en

gu
m
p
u
la
n
d
at
a
m
e
lip
u
ti
d
at
a
ke
b
u
tu
h
an

at
au

d
im

en
si
d
ar
i
o
ve
n
ya
n
g
ak
an

d
i
b
u
at
,
d
at
a
in
i
m
el
ip
u
ti

p
an
ja
n
g,
le
b
ar
,t
in
gg
id
ar
im

o
d
e
lo
ve
n
,u
ku
ra
n
ce
ro
b
o
n
g

m
el
ip
u
ti
p
an
ja
n
g
d
an

d
ia
m
et
e
r
d
ar
ic
er
o
b
o
n
g.

2
. 

D
e
sa
in
O
ve
n

D
e
sa
in

o
ve
n
m
en

gi
ku
ti
d
im

en
si
ya
n
g
te
la
h
d
it
en

tu
ka
n

d
ar
i
h
as
il
p
e
n
gu
m
p
u
la
n
d
at
a.

D
e
sa
in

o
ve
n
in
i
te
rm

as
u
k

p
e
le
ta
ka
n
d
an

d
es
ai
n
d
ar
is
u
m
b
er

p
an
as

ya
n
g
d
ig
u
n
ak
an

u
n
tu
k
o
ve
n
p
o
w
d
er

co
a
ti
n
g
.

3
. 

P
ro
se
s
P
e
n
ge
rj
aa
n

a.
 
P
ro
se
s
P
e
m
ili
h
an

B
ah
an

P
ro
se
s
p
e
m
ili
h
an

b
ah
an

u
n
tu
k
ra
n
ca
n
g
b
an
gu
n
o
ve
n

p
o
w
d
er

co
a
ti
n
g
in
i
m
em

p
e
rh
at
ik
an

b
e
b
e
ra
p
a
h
al

an
ta
ra

la
in

ad
al
ah
;
m
as
sa

b
ah
an
,
m
at
e
ri
al
,
d
an

si
fa
t

b
ah
an

d
al
am

m
en

ga
h
an
ta
rk
an

p
an
as
.

b
. 

P
ro
se
s
M
a
rk
in
g
d
an

P
em

o
to
n
ga
n

P
ro
se
s
m
a
rk
in
g
d
ib
u
at

m
e
n
gi
ku
ti
d
e
sa
in

ya
n
g
te
la
h

d
ib
u
at

ya
n
g
m
en

ye
su
ai
ka
n
ju
ga

p
ad
a
ke
te
rs
ed

ia
an

b
ah
an

ya
n
g
ak
an

d
ig
u
n
ak
an
.p
em

o
to
n
ga
n
d
ila
ku
ka
n

d
e
n
ga
n

m
en

gg
u
n
ak
an

al
at

p
o
to
n
g

ko
n
ve
n
si
o
n
al

se
p
e
rt
ig
e
ri
n
d
a
ta
n
ga
n
at
au

ge
ri
n
d
a
d
u
d
u
k.

c.
 
P
ro
se
s
B
en
d
in
g

P
ro
se
s

b
en
d
in
g

d
ila
ku
ka
n

u
n
tu
k

m
em

b
en

tu
k

m
at
e
ri
al

ya
n
g

d
ig
u
n
ak
an

se
su
ai

b
e
n
tu
k

ya
n
g

d
iin
gi
n
ka
n
d
al
am

d
e
sa
in

ya
n
g
te
la
h
d
ib
u
at
.
P
ro
se
s

b
en
d
in
g
d
ila
ku
ka
n
m
e
n
gg
u
n
ak
an

m
es
in

p
re
s
at
au

b
en
d
in
g
.

d
. 

P
ro
se
s
P
e
n
ya
m
b
u
n
ga
n

P
ro
se
s

p
en

ya
m
b
u
n
ga
n

d
ila
ku
ka
n

d
e
n
ga
n

m
en

gg
u
n
ak
an

te
kn
ik
p
e
n
ge
la
sa
n
p
e
la
t.

e
. 

P
ro
se
s
A
ss
em

b
lin
g

P
ro
se
s
a
ss
em

b
lin
g

m
el
ip
u
ti

p
e
ra
ki
ta
n

ko
m
p
o
n
en

ko
m
p
o
n
e
n
ya
n
g
ad
a
d
al
am

ko
n
st
ru
ks
i
o
ve
n
ya
n
g

d
ib
u
at
.
K
o
m
p
o
n
en

ko
m
p
o
n
e
n
ya
n
g
d
ir
ak
it
m
e
lip
u
ti

ko
n
st
ru
ks
i/

co
ve
r
d
ar
io
ve
n
,t
e
rm

o
m
et
er
,c
er
o
b
o
n
g

d
an

b
ag
ia
n
p
e
n
d
u
ku
n
g
o
p
e
ra
si
o
n
al
p
o
w
d
er

co
a
ti
n
g

se
p
e
rt
ip
in
tu

o
ve
n
,d
an

ja
lu
r
u
n
tu
k
p
e
le
ta
ka
n
p
ro
d
u
k

p
o
w
d
er

co
a
ti
n
g
.

4
. 

P
e
n
gu
jia
n
m
as
a
d
an

w
ak
tu

p
an
as

P
e
n
gu
jia
n
m
as
a
d
an

w
ak
tu

p
an
as

in
i
d
ila
ku
ka
n
u
n
tu
k

m
en

ge
ta
h
u
i
p
an
as

ef
ek
ti
f
ya
n
g
d
ih
as
ilk
an

d
ar
i
d
e
sa
in

p
e
ra
n
ca
n
ga
n
ya
n
g
te
la
h
d
ila
ku
ka
n

H
as
il
K
e
rj
a

D
e
sa
in
o
ve
n

D
e
sa
in

m
o
d
e
lo

ve
n
u
n
tu
k
p
o
w
d
er

co
a
ti
n
g
ya
n
g
d
is
es
u
ai
ka
n

d
e
n
ga
n
ke
b
u
tu
h
an

p
ro
se
s
co
a
ti
n
g
ad
al
ah

se
b
ag
ai
b
e
ri
ku
t:

1
. 

D
im

en
si
M
o
d
e
lO

ve
n

a.
 
P
an
ja
n
g

:4
0
0
cm

b
. 

Le
b
ar

:2
0
0
cm

c.
 
Ti
n
gg
i

:2
0
0
cm

2
. 

D
im

en
si
ce
ro
b
o
n
g
su
m
b
e
r
p
an
as

a.
 
D
ia
m
e
te
r

:8
cm

b
. 

P
an
ja
n
g

:1
7
5
cm

G
am

b
ar

1
.D

im
e
n
si
o
ve
n
p
o
w
d
e
r
C
o
at
in
g

V
o
lu
m
e
at
au

ru
an

g
o
ve
n

V
o
lu
m
e
at
au

ru
an
g
o
ve
n
m
er
u
p
ak
an

vo
lu
m
e
ru
an
g
ef
e
kt
if

ya
n
g

p
an
as

ak
an

d
it
ah
an

u
n
tu
k

m
e
n
ge
ri
n
gk
an

p
o
w
d
er

co
a
ti
n
g

p
ad
a
b
e
n
d
a
ke
rj
a.

V
o
lu
m
e

at
au

ru
an
g
o
ve
n

in
i

d
ih
it
u
n
g
b
e
rd
as
ar
ka
n
vo
lu
m
e
ke
se
lu
ru
h
an

/
lu
ar

d
ik
u
ra
n
gi

d
ar
i
ke
te
b
al
an

la
p
is
an

ya
n
g

d
ig
u
n
ak
an

d
an

ke
te
b
al
an

m
at
e
ri
al
u
n
tu
k
m
e
n
ah
an

p
an
as

ag
ar

ti
d
ak

ke
lu
ar
.K

et
eb

al
an

b
ah
an

yg
d
ig
u
n
ak
an

ad
al
ah

1
.5
m
m

P
e
n
gu
ji
an

p
an

as
ya
n
g
d
ih
as
ilk
an

P
an
as

ya
n
g
d
ih
as
ilk
an

d
an

w
ak
tu

m
e
ru
p
ak
an

p
ar
am

e
te
r

u
ta
m
a

d
al
am

m
e
n
en

tu
ka
n

n
ila
i
ef
ek
ti
fi
ta
s
d
ar
i
ra
n
ca
n
g

b
an
gu
n
ya
n
g
te
la
h
d
ila
ku
ka
n
.
H
as
il
p
e
n
gu
jia
n
p
an
as

ya
n
g

d
ih
as
ilk
an

d
ar
i
ra
n
ca
n
g
b
an
gu
n
o
ve
n
b
e
rd
as
ar
ka
n
w
ak
tu

p
e
m
an
as
an

ad
al
ah

se
b
ag
ai
b
e
ri
ku
t

Ta
b
e
l1
.H

as
il
U
ji
P
an
as

ya
n
g
d
ih
as
ilk
an

p
ad
a
ru
an
g

o
ve
n

W
ak
tu

P
an
as

Ya
n
g
D
ih
as
ilk
an

5
M
en

it
9
2

0
C

1
0
M
en

it
1
3
0

0
C

1
5
M
en

it
1
6
8

0
C

2
0
M
en

it
1
8
4

0
C

2
5
M
en

it
2
1
5

0
C

P
an
as

ya
n
g
d
ip
er
lu
ka
n
u
n
tu
k
p
ro
se
s
p
e
n
ge
ri
n
ga
n
p
o
w
d
er

co
a
ti
n
g
p
ad
a
ap
lik
as
in
ya

d
is
es
u
ai
ka
n
d
e
n
ga
n
ke
te
b
al
an

d
an
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
8
4

je
n
is

b
ah
an

ya
n
g
d
ip
ro
se
s
d
en

ga
n
p
o
w
d
e
r
co
at
in
g,

u
n
tu
k

je
n
is
b
ah
an

d
ar
ib

aj
a
d
ip
e
rl
u
ka
n
su
h
u
an
ta
ra

1
8
0

0
C
sa
m
p
ai

2
1
0

0
C
se
la
m
a
ku
ra
n
g
le
b
ih
1
5
sa
m
p
ai
1
8
m
e
n
it
.

K
e
si
m
p
u
la
n

K
e
si
m
p
u
la
n

d
ar
i
ra
n
ca
n
g

b
an
gu
n

o
ve
n

d
en

ga
n

su
m
b
e
r

p
an
as

m
en

gg
u
n
ak
an

LP
G
ad
al
ah

se
b
ag
ai
b
e
ri
ku
t:

1
. 

D
im

e
n
si

M
o
d
el

o
ve
n
ya
n
g
d
ib
u
at

ad
al
ah

P
an
ja
n
g
4
0
0

cm
,
Le
b
ar

2
0
0
cm

,
Ti
n
gg
i
2
0
0
cm

d
e
n
ga
n
p
en

gg
u
n
aa
n

b
ah
an

b
e
ru
p
a
p
el
at

b
aj
a
as
tm

d
e
n
ga
n
ke
te
b
al
an

0
,1
5

cm
,
ce
ro
b
o
n
g

ya
n
g

d
ig
u
n
ak
an

b
e
rj
u
m
la
h

2
b
u
ah

ce
ro
b
o
n
g
ya
n
g
d
is
es
u
ai
ka
n
d
e
n
ga
n
su
m
b
er

p
an
as

ya
n
g

d
ig
u
n
ak
an
,d
im

en
si
ce
ro
b
o
n
g
p
an
as

ya
n
g
d
ih
as
ilk
an

d
ar
i

p
e
m
b
ak
ar
an

ga
s
LP
G
ya
n
g
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p
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r
p
ro
ye
k,

d
e
n
ga
n

ti
n
gg
i

ti
m
b
u
n
an

re
n
ca
n
a

ad
al
ah

3
m
e
te
r.

P
e
rm

as
al
ah
an

u
ta
m
a
ya
n
g
ti
m
b
u
ld
ar
ip
e
m
b
an
gu
n
an

p
ab
ri
k

in
ia
d
al
ah

ko
n
d
is
ip
e
m
am

p
at
an

ta
n
ah

ya
n
g
b
es
ar

d
an

w
ak
tu

p
e
m
am

p
at
an

ya
n
g
la
m
a
se
rt
a
d
ay
a
d
u
ku
n
g
ta
n
ah

re
n
d
ah

m
en

gi
n
ga
t
b
er
d
as
ar
ka
n

h
as
il
u
ji
te
s
ta
n
ah

m
en

u
n
ju
kk
an

b
ah
w
a
ko
n
d
is
i
ta
n
ah

d
i
ar
ea

re
kl
am

as
i
te
rs
eb

u
t
m
e
m
ili
ki

je
n
is
la
p
is
an

ta
n
ah

lu
n
ak
.

M
e
to
d
e

P
T
B
SN

Te
ch
n
o
lo
gi
e
s
In
d
o
n
e
si
a
(B
TI
)
b
e
rt
em

p
at

d
i
Ta
m
b
ak
,

W
o
n
o
re
jo
,K
al
iw
u
n
gu
,K
e
n
d
al
R
eg
e
n
cy
,J
aw

a
Te
n
ga
h
5
1
3
7
2
.

D
al
am

p
e
re
n
ca
n
aa
n
n
ya

m
en

gg
u
n
ak
an

la
h
an

re
kl
am

as
iy
an
g

lu
as

to
ta
l
ar
en

ya
se
b
e
sa
r

3
,2

h
a.

M
at
er
ia
l
ti
m
b
u
n
an

re
kl
am

as
i

ya
n
g

d
ir
en

ca
n
ak
an

d
ip
e
ro
le
h

d
ar
i

ar
ea

p
e
n
ge
ru
ka
n

p
ad
a

lo
ka
si

d
ae
ra
h

se
ki
ta
r
p
ro
ye
k,

d
e
n
ga
n

ti
n
gg
i
ti
m
b
u
n
an

re
n
ca
n
a
ad
al
ah

3
m
et
er
.
P
e
rm

as
al
ah
an

u
ta
m
a
ya
n
g
ti
m
b
u
l
d
ar
i
p
e
m
b
an
gu
n
an

p
ab
ri
k
in
i
ad
al
ah

ko
n
d
is
i

p
e
m
am

p
at
an

ta
n
ah

ya
n
g

b
e
sa
r

d
an

w
ak
tu

p
e
m
am

p
at
an

ya
n
g
la
m
a
se
rt
a
d
ay
a
d
u
ku
n
g
ta
n
ah

re
n
d
ah

m
en

gi
n
ga
t
b
er
d
as
ar
ka
n

h
as
il
u
ji
te
s
ta
n
ah

m
en

u
n
ju
kk
an

b
ah
w
a
ko
n
d
is
i
ta
n
ah

d
i
ar
ea

re
kl
am

as
i
te
rs
eb

u
t
m
e
m
ili
ki

je
n
is
la
p
is
an

ta
n
ah

lu
n
ak
.

D
al
am

m
en

an
ga
n
i
p
e
rb
ai
ka
n

ta
n
ah

d
as
ar

m
en

gg
u
n
ak
an

m
et
o
d
e
p
re
-l
o
a
d
in
g
ya
n
g
d
ig
u
n
ak
an

se
b
ag
ai

b
eb

an
ta
n
ah

d
as
ar

u
n
tu
k
m
en

in
gk
at
ka
n
d
ay
a
d
u
ku
n
g
d
an

m
em

p
e
rc
ep

at
p
ro
se
s

p
em

am
p
at
an

ta
n
ah

(D
am

,
2
0
0
6
).

Ta
n
ah

lu
n
ak

ce
n
d
e
ru
n
g
m
em

ili
ki

ti
n
gk
at

p
e
rm

ea
b
ili
ta
s
ya
n
g
ke
ci
l
d
an
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P
ra
kt
ik
K
ei
n
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n
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n
,2
0
2
2
|
9
3

ko
m
p
re
si
b
ili
ta
s
re
n
d
ah

se
h
in
gg
a
d
al
am

m
e
n
ga
lir
ka
n
ai
r
p
o
ri

m
e
m
er
lu
ka
n

ko
m
b
in
as
i

an
ta
ra

p
re
-l
o
a
d
in
g

d
e
n
ga
n

P
re
fa
b
ri
ca
te
d

V
er
ti
ca
l
D
ra
in

(P
V
D
).

D
e
n
ga
n

p
e
m
as
an
ga
n

P
V
D
in
im

ak
a
p
ro
se
s
ko
n
so
lid
as
ia
ka
n
ce
p
at

se
le
sa
is
e
h
in
gg
a

p
e
m
b
an
gu
n
an

d
ap
at

se
ge
ra

d
ila
ks
an
ak
an
.

Se
la
in

p
e
rm

as
al
ah
an

se
tt
le
m
en
t,

d
al
am

p
e
re
n
ca
n
aa
n

re
kl
am

as
i
h
ar
u
s
m
e
m
p
e
rt
im

b
an
gk
an

st
ab
ili
ta
s.

St
ab
ili
ta
s

d
al
am

h
al

in
i
se
la
in

p
e
re
n
ca
n
aa
n

re
kl
am

as
i
ju
ga

h
ar
u
s

m
er
en

ca
n
ak
an

st
ab
ili
ta
s
le
re
n
g
se
h
in
gg
a
d
ap
at

m
el
in
d
u
n
gi

ta
n
ah

ti
m
b
u
n
an

d
ar
i
b
e
b
an

d
o
ro
n
ga
n

ai
r
ya
n
g

d
ap
at

m
en

ye
b
ab
ka
n
ke
lo
n
gs
o
ra
n
p
ad
a
ti
m
b
u
n
an

te
rs
eb

u
t.
H
al
in
i

m
en

ye
b
ab
ka
n
p
er
lu
n
ya

p
e
m
as
an
ga
n
p
e
rk
u
at
an

ta
n
ah

p
ad
a

le
re
n
g

re
kl
am

as
i

d
an

m
en

go
n
tr
o
l

ke
st
ab
ila
n

le
re
n
g

re
kl
am

as
i.

Je
n
is

p
e
rk
u
at
an

ta
n
ah

ya
n
g

d
ip
ili
h

ad
al
ah

g
eo
te
xt
ile

(D
as
,1
9
8
8
).

St
u
d
i
in
i
m
e
re
n
ca
n
ak
an

p
e
rb
ai
ka
n
ta
n
ah

d
i
ar
ea

ti
m
b
u
n
an

re
kl
am

as
id
e
n
ga
n
m
e
n
gg
u
n
ak
an

m
et
o
d
e
ko
m
b
in
as
iP
V
D
d
an

m
er
en

ca
n
ak
an

p
e
rk
u
at
an

ta
n
ah

p
ad
a

le
re
n
g

ti
m
b
u
n
an

m
en

gg
u
n
ak
an

g
eo
te
xt
ile

d
e
n
ga
n

h
as
il

ak
h
ir

ad
al
ah

m
e
m
b
an
d
in
gk
an

ke
d
u
a

m
e
to
d
e

ya
n
g

d
ip
ak
ai

u
n
tu
k

m
e
n
d
ap
at
ka
n
m
e
to
d
e
ya
n
g
e
fi
si
e
n
(D
as
,1
9
8
8
).

H
as
il
K
e
rj
a

1
. 

P
e
rh
it
u
n
ga
n
B
e
b
an

Ta
b
e
l1
.P

er
h
it
u
n
ga
n
b
e
b
an

b
er
d
as
ar
ka
n
va
ri
as
i

ke
ti
n
gg
ia
n
ti
m
b
u
n
an

B
e
b
an

ak
ib
at

p
o
m
p
a
va
cu
u
m
d
ap
at

d
ih
it
u
n
g
se
p
er
ti
b
e
ri
ku
t:

B
e
sa
rn
ya

te
ka
n
an

at
m
o
sf
er

d
i

lo
ka
si

p
ro
ye
k

ya
n
g

m
er
u
p
ak
an

lo
ka
si

d
at
ar
an

re
n
d
ah

m
e
m
ili
ki

ke
ti
n
gg
ia
n
+5

D
P
L.

2
. 

P
e
n
u
ru
n
an

Ta
b
e
l2
.P

en
u
ru
n
an

u
n
tu
k
ti
ap

b
eb

an
ti
m
b
u
n
an

P
e
re
n
ca
n
aa
n
m
en

gg
u
n
ak
an

m
e
to
d
e
p
re
-l
o
a
d
in
g
d
e
n
ga
n

ti
n
gg
i
re
n
ca
n
a
ad
al
ah

3
m
.
D
ap
at

d
ih
it
u
n
g
m
en

gg
u
n
ak
an

p
e
rs
am

aa
n
b
e
ri
ku
t:



=




1
+
 0




′ 


′ 
+




1
+
 0




′ 
+
∆



′ 

B
e
ri
ku
t
ad
al
ah

h
as
il
p
e
rh
it
u
n
ga
n
to
ta
ls
et
tl
em

en
t
ak
ib
at

p
o
m
p
a
va
cu
u
m

8
t/
m

3
d
an

b
eb

an
ti
m
b
u
n
an

3
m

ya
n
g

d
is
aj
ik
an

d
al
am

Ta
b
e
l3

b
e
ri
ku
t

Ta
b
e
l3
.T
o
ta
lS
et
tl
em

e
n
t
A
ki
b
at

P
o
m
p
a
V
ac
u
u
m

d
an

Ti
m
b
u
n
an
.
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U
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it

as
 K

at
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ik
 W

id
ya

 M
an

da
la

 S
ur

ab
ay

a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
9
4

G
am

b
ar

1
.h
u
b
u
n
ga
n
G
ra
fi
k
H
u
b
u
n
ga
n
an
ta
ra

H
fi
n
al

d
an

Sc
ak
ib
at

b
eb

an
ti
m
b
u
n
an

Sc
=
-0
,0
2
2
5
x2

+
0
,5
3
5
x
+
0
,3
8
5

=
-0
,0
2
2
5
(3
)2

+
0
,5
3
5
(3
)
+
0
,3
8
5

=
1
,0
1
7
5
m

Ta
b
e
l4
.P

er
h
it
u
n
ga
n
U
re
ra
ta

u
n
tu
k
P
V
D
p
o
la

p
e
m
as
an
ga
n
se
gi
ti
ga

d
e
n
ga
n
ja
ra
k
s=
1
,5
m

3
. 

P
e
n
im

b
u
n
an

B
er
ta
h
ap

P
e
la
ks
an
aa
n
p
en

im
b
u
n
an

d
il
ap
an
ga
n
u
n
tu
k
m
en

ca
p
ai
ti
n
gg
i

ti
m
b
u
n
an

aw
al
p
ad
a
m
et
o
d
e
p
re
-l
o
a
d
in
g
ad
al
ah

4
,2

m
d
an

d
ila
ku
ka
n
se
ca
ra

b
e
rt
ah
ap

d
e
n
ga
n
m
en

gg
u
n
ak
an

ke
ce
p
at
an

p
e
n
im

b
u
n
an

3
0

cm
/m

in
gg
u
,
d
al
am

m
en

en
tu
ka
n

ja
d
w
al

p
e
n
ah
ap
an

p
e
rl
u
d
ila
ku
ka
n
an
al
is
is

te
rl
eb

ih
d
ah
u
lu

ti
n
gg
i

ti
m
b
u
n
an

kr
it
is
(H

cr
).
H
as
il
an
al
is
is
st
ab
ili
ta
s
m
en

gg
u
n
ak
an

b
an
tu
an

so
ft
w
a
re

G
e
o
St
u
d
io
u
n
tu
k
ti
m
b
u
n
an

1
-3

m
.

Ta
b
e
l5
.N

ila
iS
F
p
ad
a
Se
ti
ap

Ti
n
gg
iT
im

b
u
n
an

H
ti
m

b
u
n
a

n
(m )

Sa
fe
ty

Fa
ct
o
r

(S
F)

1
1
,4
3
2

2
1
,0
7
0

3
0
,7
9
3

G
am

b
ar

2
.G

ra
fi
k
H
u
b
u
n
ga
n
Ti
n
gg
iT
im

b
u
n
an

d
an

SF

M
et
o
d
e
P
re
-l
o
a
d
in
g

B
e
rd
as
ar
ka
n
gr
af
ik
,
d
id
ap
at
ka
n
p
e
rs
am

aa
n
ya
n
g
d
ap
at

d
ig
u
n
ak
an

u
n
tu
k
m
e
n
ca
ri
ti
n
gg
i
ti
m
b
u
n
an

kr
it
is
d
e
n
ga
n

m
en

gg
u
n
ak
an

(S
F)
=
1
,5
:

H
cr

=
-3
,1
1
1
5
x
+
5
,4
1
7
5

=
-3
,1
1
1
5
(1
,5
)
+
5
,4
1
7
5

=
0
,7
5
0
m

4
. 

P
e
re
n
ca
n
aa
n

P
e
rk
u
at
an

Le
re
n
g

Ti
m
b
u
n
an

M
en

gg
u
n
ak
an

G
e
o
te
xt
ile

P
e
rk
u
at
an

le
re
n
g
ti
m
b
u
n
an

d
ila
ku
ka
n
ag
ar

le
re
n
g
ti
m
b
u
n
an

m
em

p
u
n
ya
i
SF

se
su
ai

d
en

ga
n
ya
n
g
d
ir
en

ca
n
ak
an
.
D
al
am

m
er
en

ca
n
ak
an

ge
o
te
ks
ti
l
d
ila
ku
ka
n
5
va
ri
as
i
p
em

o
d
e
la
n
d
i

G
e
o
Sl
o
p
e
d
e
n
ga
n
sl
ip
su
rf
a
ce

ya
n
g
b
er
b
e
d
a
–
b
e
d
a.

H
as
il

ru
n
n
in
g

p
ro
gr
am

G
e
o
St
u
d
io

m
et
o
d
e

p
re
-l
o
a
d
in
g

b
e
rt
u
ru
t-
tu
ru
t
d
id
ap
at
ka
n
SF

se
b
e
sa
r
1
,0
3
1
d
an

0
,7
9
4
d
an

d
ar
i
an
al
is
is

h
it
u
n
ga
n

u
n
tu
k
SF

re
n
ca
n
a
1
,5

d
ib
u
tu
h
ka
n

ta
m
b
ah
an

m
o
m
en

p
en

ah
an

se
b
es
ar

2
6
2
,4
9
0
kN

m
.
U
n
tu
k

G
eo
te
xt
ile

U
n
w
o
ve
n
(U
W

2
5
0
)
d
e
n
ga
n
Te
n
si
le

St
re
n
gt
h
5
2

kN
/m

d
an

5
5
kN

/m
.

Ta
b
e
l6
.K

eb
u
tu
h
an

G
eo

te
xt
ile

H
i(
m
)

Ti
(m

)
Le
(m

)
M
r(
kN

m
)

ΣM
r

(k
N
m
)

La
p
is

3
1
1
,6

0
,2
5

1
2
1
,9
1
1

1
2
1
,9
1

1

2
,5

1
1
,1

0
,2
8

1
1
6
,6
5
9

2
3
8
,5
7

1

2
1
0
,7

0
,3
2

1
1
1
,4
0
6

3
4
9
,9
7

1

K
e
si
m
p
u
la
n

K
e
si
m
p
u
la
n
h
as
il
p
e
n
e
lit
ia
n
ad
al
ah

se
b
ag
ai
b
e
ri
ku
t:

1
. 

B
e
sa
r

to
ta
l

se
tt
le
m
en
t

ya
n
g

te
rj
ad
i

p
ad
a

ar
ea

re
kl
am

as
i
d
e
n
ga
n
m
e
to
d
e
p
re
-l
o
a
d
in
g
d
e
n
ga
n
b
eb

an
ti
m
b
u
n
an

ad
al
ah

se
b
e
sa
r
1
,0
1
7
5
m
.

2
. 

Ti
n
gg
i

ti
m
b
u
n
an

aw
al

ya
n
g

d
ib
u
tu
h
ka
n

u
n
tu
k

m
en

ca
p
ai
el
ev
as
it
im

b
u
n
an

ak
h
ir
re
n
ca
n
a
m
et
o
d
e
p
re
-

lo
a
d
in
g
ad
al
ah

se
ti
n
gg
i4
,2
m
.

3
. 

P
e
re
n
ca
n
aa
n

P
V
D

m
en

gg
u
n
ak
an

p
o
la

p
e
m
as
an
ga
n

se
gi
ti
ga

d
e
n
ga
n
ja
ra
k
an
ta
r
P
V
D

ad
al
ah

1
,5

m
ya
n
g

d
ip
as
an
g

h
in
gg
a

ke
d
al
am

an
1
8

m
.

D
e
n
ga
n

p
e
m
as
an
ga
n

p
o
la

te
rs
e
b
u
t,

m
e
n
d
ap
at

w
ak
tu

ya
n
g

d
ib
u
tu
h
ka
n
m
et
o
d
e
p
re
-l
o
a
d
in
g
d
an

u
n
tu
k
m
en

ca
p
ai

d
e
ra
ja
t
ko
n
so
lid
as
i9
0
%
(U

=
9
0
%
)
ad
al
ah

9
m
in
gg
u
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Se
m
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a
r
P
ra
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ik
K
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n
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ra
n
,2
0
2
2
|
9
5

4
. 

G
eo
te
xt
ile

ya
n
g
d
ib
u
tu
h
ka
n
se
b
an
ya
k
3
la
p
is
p
ad
a
si
si

ki
ri
d
an

ka
n
an

le
re
n
g
ti
m
b
u
n
an
,
d
e
n
ga
n
p
e
m
as
an
ga
n

ja
ra
k
p
ad
a
se
ti
ap

la
ye
rn
ya

se
b
e
sa
r
0
,3
m
.

5
. 

D
e
n
ga
n
m
en

gg
u
n
ak
an

b
an
tu
an

p
ro
gr
am

G
e
o
St
u
d
io
,

u
n
tu
k

m
e
n
ge
ta
h
u
i
n
ila
i
fa
kt
o
r

am
an

le
re
n
g

sa
at

se
te
la
h

p
e
rb
ai
ka
n

ta
n
ah

d
id
ap
at
ka
n

b
eb

er
ap
a

p
ar
am

e
te
r
u
n
tu
k
m
em

en
u
h
i
se
lis
ih

m
o
m
e
n
ta
h
an
an

re
n
ca
n
a
m
et
o
d
e
p
re
-l
o
a
d
in
g
se
b
e
sa
r
2
6
2
,4
9
0
kN

m
.

D
e
n
ga
n

se
lis
ih

m
o
m
e
n

te
rs
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b
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b
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u
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b
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ra
ta
n

P
e
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).
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at
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ra
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R
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ra
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ra
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R
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b
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ra
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R
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b
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P
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P
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P
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P
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ra
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P
ek
e
rj
aa
n

U
m
u
m

d
an

P
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b
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at
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d
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.
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ra
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ra
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P
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P
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b
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b
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.
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o
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2
).
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r
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e
P
e
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ai
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n
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n
ah
.S
u
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b
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ru
sa
n
Te
kn
ik
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FT
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.
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S
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r
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ra
k
ti
k
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e
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ra
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d
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P
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p
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u
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i.

K
u
rs
i
y
a
n
g
ti
d
a
k
e
rg

o
n
o
m
is

se
ri
n
g
m
e
m
b
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p
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e
li
ti
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n
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k
u
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p
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rk
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li
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u
k
u
ra
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b
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tu
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b
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.
M
e
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e
P
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p
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p
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p
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p
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P
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d
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b
a
r
d
a
n
ti
n
g
g
i
b
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p
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d
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p
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ra
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p
e
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p
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d
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d
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m
e
tr
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u
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p
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e
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P
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b
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p
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b
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b
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p
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b
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in
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e
t.
Se
h
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g
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a
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n
ya
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sw
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p
e
n
u
n
ja
n
g
d
a
la
m
m
e
n
u
n
tu
t
ilm

u
.
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i
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g

su
d
a
h

m
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i
b
a
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m
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b
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m

m
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p
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p
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m
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p
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rk
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b
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b
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p
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d
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p
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a
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u
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b
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b
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ra
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b
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b
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m
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ra
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h
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p
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n
d
u
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n
g

ke
b
e
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n

b
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r
m
a
h
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b
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h
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a
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n
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a
n
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d
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p
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p
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m
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ra
n
ca
n
g
su
a
tu

si
st
e
m

ke
rj
a
se
h
in
g
g
a
m
a
n
u
si
a
d
a
p
a
t

h
id
u
p
d
a
n
b
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m
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p
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d
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a
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p
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r
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p
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d
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d
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p
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p
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b
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ra
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e
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p
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b
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ra
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)
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n
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b
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u
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b
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ra
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b
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d
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ke
te
rb
a
ta
sa
n

m
a
h
a
si
sw

a
p
a
d
a

p
o
si
si

d
u
d
u
kn
y
a
.

K
e
ti
d
a
kn
ya
m
a
n
a
n
m
a
u
p
u
n
ke
le
la
h
a
n
fi
si
k
a
ki
b
a
t
ti
d
a
k

e
rg
o
n
o
m
is
n
ya

ku
rs
i
ku
lia
h
m
a
h
a
si
sw

a
a
n
ta
ra

la
in

n
ye
ri

p
in
g
g
a
n
g

ya
n
g

ti
m
b
u
l
a
ki
b
a
t

d
u
d
u
k

te
rl
a
lu

la
m
a
.

K
e
ti
d
a
kn
ya
m
a
n
a
n
d
a
la
m

p
e
n
g
g
u
n
a
a
n
ku
rs
i
ku
lia
h
in
i

a
ka
n

m
e
m
p
e
n
g
a
ru
h
i
ko
n
se
n
tr
a
si

m
a
h
a
si
sw

a
d
a
la
m

b
e
la
ja
r.

Fe
n
o
m
e
n
a
te
rs
e
b
u
t
ju
g
a
se
ri
n
g
te
rj
a
d
i
p
a
d
a

m
a
h
a
si
sw

a
d
ik
a
re
n
a
ka
n
la
m
a
n
ya

ja
m

p
e
rk
u
lia
h
a
n
ya
n
g

h
a
ru
s
d
iik
u
ti
m
a
h
a
si
sw

a
,
Se
la
in

it
u
p
a
d
a
sa
a
t
p
ro
se
s

ku
lia
h
d
i
ru
a
n
g
ke
la
s
se
ri
n
g
ka
li
m
a
h
a
si
sw

a
m
e
ra
sa
ka
n

ke
ti
d
a
kn
ya
m
a
n
a
n
p
a
d
a
sa
a
t
d
u
d
u
k,

d
ik
a
re
n
a
ka
n
ja
ra
k

a
la
s
m
e
n
u
lis

d
e
n
g
a
n
ku
rs
it
e
rl
a
lu
d
e
ka
t,
se
d
a
n
g
ka
n
sa
a
t

d
u
d
u
k
d
e
n
g
a
n

a
la
s
m
e
n
u
lis

ya
n
g
ku
ra
n
g
le
b
a
r
a
ka
n

m
e
m
b
u
a
t
m
a
h
a
si
sw

a
ku
ra
n
g
le
lu
a
sa

u
n
tu
k
m
e
n
u
lis

d
a
n

m
e
le
ta
kk
a
n

la
p
to
p
.

T
id
a
k

a
d
a
n
ya

te
m
p
a
t

u
n
tu
k

m
e
n
a
ru
h
a
la
t
tu
lis

b
e
g
it
u
ju
g
a
d
e
n
g
a
n
te
m
p
a
t
ta
s
ya
n
g

b
e
ra
lih

fu
n
g
si
m
e
n
ja
d
i
te
m
p
a
t
p
ij
a
ka
n
ka
ki
se
h
in
g
g
a
ta
s

d
it
a
ru
h

d
i
la
n
ta
i
d
a
n

te
rl
ih
a
t
m
e
n
ja
d
i
b
e
ra
n
ta
ka
n
.

K
e
lu
h
a
n
la
in

ya
n
g
ti
m
b
u
l
a
ki
b
a
t
p
e
le
ta
ka
n
la
p
to
p
d
a
n



P
ro

si
di

ng
 S

em
in

ar
 P

ra
kt

ik
 K

ei
ns

in
yu

ra
n 

1 
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98

7-
67

7X
 

U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
9
7

a
la
t

tu
lis

ya
n
g

ti
d
a
k

e
rg
o
n
o
m
is

a
n
ta
ra

la
in

m
e
n
ye
b
a
b
ka
n
m
ig
ra
n
,
p
a
n
d
a
n
g
a
n
m
a
ta

ka
b
u
r,

n
ye
ri

p
a
d
a

le
h
e
r,

p
u
n
d
a
k,

se
rt
a

p
in
g
g
a
n
g
.

Se
h
in
g
g
a

d
ip
e
rl
u
ka
n
ko
n
se
p
e
rg
o
n
o
m
i
u
n
tu
k
ku
rs
i
ku
li
a
h
.
P
ro
se
s

in
i
d
ia
n
ta
ra
n
ya

a
d
a
la
h
m
e
n
d
e
sa
in

u
la
n
g
ku
rs
i
ku
lia
h

ya
n
g
se
su
a
i
d
e
n
g
a
n
a
n
a
to
m
i
tu
b
u
h
ya
n
g
b
e
n
a
r
se
p
e
rt
i

ku
rs
i
ya
n
g

m
e
m
ili
ki

a
la
s

m
e
n
u
lis

a
ta
u

m
e
le
ta
kk
a
n

la
p
to
p
ya
n
g
le
b
a
r
a
g
a
r
b
is
a
m
e
n
ya
n
g
g
a
la
p
to
p
d
e
n
g
a
n

te
p
a
t,
ku
rs
i
d
e
n
g
a
n
sa
n
d
a
ra
n
ya
n
g
m
a
m
p
u
m
e
n
ya
n
g
g
a

tu
la
n
g

b
e
la
ka
n
g

se
ca
ra

b
e
n
a
r

a
g
a
r

b
a
d
a
n

ti
d
a
k

ce
n
d
e
ru
n
g

b
u
n
g
ku
k,

se
rt
a

p
e
n
ya
n
g
g
a

ta
n
g
a
n

d
a
n

p
ij
a
kk
a
n
ka
ki
ya
n
g
te
p
a
t
se
h
in
g
g
a
ku
rs
im

e
n
ja
d
in
ya
m
a
n

sa
a
t
d
ig
u
n
a
ka
n
u
n
tu
k
p
ro
se
s
b
e
la
ja
r
m
a
h
a
si
sw

a
d
ik
e
la
s.

D
e
sk
ri
p
si
d
i
a
ta
s
m
e
n
u
n
ju
kk
a
n
b
a
h
w
a
m
a
sa
la
h

ya
n
g
d
iid
e
n
ti
fi
ka
si
p
e
n
u
lis

b
e
rk
a
it
a
n
d
e
n
g
a
n
:

1
. 
A
p
a
ka
h

ku
rs
i
ku
lia
h

d
i
ST
T

M
a
la
n
g

su
d
a
h

e
rg
o
n
o
m
is

d
a
n

se
su
a
i

d
e
n
g
a
n

ke
in
g
in
a
n

m
a
h
a
si
sw

a
2
. 
B
a
g
a
im

a
n
a
d
e
sa
in

ku
rs
i
ya
n
g
le
b
ih

e
rg
o
n
o
m
is

d
a
n
se
su
a
id
e
n
g
a
n
a
n
tr
o
p
o
m
e
tr
im

a
h
a
si
sw

a
T
u
ju
a
n
d
a
ri
p
e
n
e
lit
ia
n
in
i
a
d
a
la
h
M
e
ra
n
ca
n
g
ke
m
b
a
li

ku
rs
i
p
e
rk
u
lia
h
a
n

ya
n
g
sa
a
t
in
i
d
ig
u
n
a
ka
n

m
e
n
ja
d
i

le
b
ih

e
rg
o
n
o
m
is

se
su
a
i
d
e
n
g
a
n

u
ku
ra
n

tu
b
u
h

d
a
n

ke
b
u
tu
h
a
n

m
a
h
a
si
sw

a
a
g
a
r

d
a
p
a
t

m
e
m
b
e
ri
ka
n

ke
n
ya
m
a
n
a
n

sa
a
t
p
ro
se
s
p
e
rk
u
lia
h
a
n

b
e
rl
a
n
g
su
n
g
.

P
e
n
g
a
m
a
ta
n

te
rh
a
d
a
p

fa
kt
o
r
e
rg
o
n
o
m
i
p
a
d
a

ku
rs
i

ku
lia
h

ya
n
g

a
d
a

d
i
ST
T

M
a
la
n
g

d
ila
ku
ka
n

d
a
la
m

b
a
ta
sa
n
ke
te
p
a
ta
n
p
e
n
g
g
u
n
a
a
n
fa
si
lit
a
s
d
u
d
u
k
d
a
n

d
a
m
p
a
kn
ya

te
rh
a
d
a
p
ke
n
ya
m
a
n
a
n
p
e
n
g
g
u
n
a
d
a
la
m

p
ro
se
s
b
e
la
ja
r
m
e
n
g
a
ja
r.

M
e
to
d
e

M
e
to
d
e
P
e
n
e
lit
ia
n
ya
n
g
d
ig
u
n
a
ka
n
ya
it
u
p
e
n
g
a
m
a
ta
n
,

p
e
n
g
u
ku
ra
n
d
a
n
p
e
n
ca
ta
ta
n
la
n
g
su
n
g
te
rh
a
d
a
p
o
b
ye
k
-

o
b
ye
k
ya
n
g
d
ib
u
tu
h
ka
n
d
a
la
m
p
e
n
e
lit
ia
n
in
id
ia
n
ta
ra
n
ya

d
a
ta

a
n
tr
o
p
o
m
e
tr
i
d
a
ri

b
e
b
e
ra
p
a

m
a
h
a
si
sw

a
d
a
n

d
ia
m
b
il
se
su
a
ip
e
rs
e
n
ti
l5

d
a
n
p
e
rs
e
n
ti
l9
5
.O

b
se
rv
a
si
in
i

d
ila
ku
ka
n
d
e
n
g
a
n
m
e
n
g
u
ku
r
d
im

e
n
si

fi
si
k
p
a
d
a
ku
rs
i

ku
lia
h
d
a
n
m
e
n
e
n
tu
ka
n
b
a
g
ia
n
m
a
n
a
sa
ja

ya
n
g
a
ka
n

d
id
e
sa
in
u
la
n
g
se
h
in
g
g
a
m
e
n
g
h
a
si
lk
a
n
ku
rs
ik
u
lia
h
ya
n
g

e
rg
o
n
o
m
is

u
n
tu
k

d
ip
a
ka
i
m
a
h
a
si
sw

a
d
a
la
m

p
ro
se
s

b
e
la
ja
r.

D
a
ta

a
n
tr
o
p
o
m
e
tr
i
tu
b
u
h

m
a
h
a
si
sw

a
d
iu
ku
r
d
e
n
g
a
n

m
e
la
ku
ka
n
p
e
n
g
a
m
a
ta
n
st
u
d
i
g
e
ra
k
te
rh
a
d
a
p
p
o
st
u
r

tu
b
u
h
sa
a
t
d
u
d
u
k
d
a
n
b
e
ra
kt
if
it
a
s.
A
la
t
ya
n
g
d
ig
u
n
a
ka
n

d
a
la
m

p
e
n
g
u
ku
ra
n

a
n
tr
o
p
o
m
e
tr
i
in
i
a
d
a
la
h

m
e
te
ra
n

p
la
st
ik
d
a
n
p
e
n
g
g
a
ri
s
b
e
si
3
0
cm

.D
ila
ku
ka
n
p
e
n
g
a
m
a
ta
n

d
a
n
p
e
n
g
u
ku
ra
n
je
n
is
ku
rs
i
d
a
n
b
a
h
a
n
b
a
ku
n
ya
.
D
a
ta

a
n
tr
o
p
o
m
e
tr
i

ya
n
g

d
iu
ku
r

a
ka
n

d
ig
u
n
a
ka
n

u
n
tu
k

m
e
m
b
u
a
t
d
im

e
n
si

u
ku
ra
n

ku
rs
i
se
p
e
rt
i:

Le
b
a
r
b
a
h
u

d
ig
u
n
a
ka
n
u
n
tu
k
m
e
n
e
n
tu
ka
n
le
b
a
r
sa
n
d
a
ra
n
,
T
in
g
g
i

b
a
h
u

d
ig
u
n
a
ka
n

u
n
tu
k

m
e
n
g
e
ta
h
u
i
ti
n
g
g
i
m
a
ks
im

a
l

sa
n
d
a
ra
n
,
T
in
g
g
i
si
ku

d
ig
u
n
a
ka
n

u
n
tu
k
m
e
n
e
n
tu
ka
n

ti
n
g
g
im

e
ja
,h
e
n
d
a
kn
ya

ti
d
a
k
te
rl
a
lu
re
n
d
a
h
ka
re
n
a
a
ka
n

m
e
n
g
a
ki
b
a
tk
a
n
b
e
rt
a
m
b
a
h
n
ya

b
e
b
a
n
p
a
d
a
b
a
h
u
,T
in
g
g
i

lu
tu
t
d
ig
u
n
a
ka
n

u
n
tu
k
m
e
n
e
n
tu
ka
n

ti
n
g
g
i
m
a
ks
im

a
l

p
ij
a
ka
n

ka
ki
,

Le
b
a
r

p
in
g
g
u
l

d
ig
u
n
a
ka
n

u
n
tu
k

m
e
n
e
n
tu
ka
n
b
e
sa
rn
ya

ke
d
a
la
m
a
n
d
a
n
le
b
a
r
a
la
s
ku
rs
i,

P
a
n
ja
n
g
p
in
g
g
u
l
d
ig
u
n
a
ka
n
u
n
tu
k
m
e
n
e
n
tu
ka
n
p
a
n
ja
n
g

a
la
s
ku
rs
i
d
a
n
P
a
n
ja
n
g
p
a
h
a
ke

ka
ki

ku
rs
i
d
ig
u
n
a
ka
n

u
n
tu
k
m
e
n
e
n
tu
ka
n
le
b
a
r
p
ij
a
ka
n
ka
ki
.

H
as
il
K
e
rj
a

E
rg
o
n
o
m
i
se
b
a
g
a
i
su
a
tu

ca
b
a
n
g

ilm
u

a
ka
n

sa
n
g
a
t

b
e
rm

a
n
fa
a
t
b
a
g
im

a
n
u
si
a
ya
n
g
b
e
ke
rj
a
,d
im

a
n
a
sa
ja
d
a
n

ka
p
a
n
sa
ja
.
E
rg
o
n
o
m
i
se
b
a
g
a
i
su
a
tu

p
e
n
d
e
ka
ta
n
ya
n
g

m
e
m
u
n
g
ki
n
ka
n

m
a
n
u
si
a
b
e
ke
rj
a
se
ca
ra

o
p
ti
m
a
l
d
a
n

e
fi
si
e
n
(A
rd
ia
n
sy
a
h
,
2
0
1
0
).
P
e
n
e
ra
p
a
n
ilm

u
e
rg
o
n
o
m
i

b
e
rt
u
ju
a
n
(A
lf
a
ti
ya
h
,d
kk
,2
0
1
3
):

(a
)
p
e
n
ce
g
a
h
a
n
te
rh
a
d
a
p
ce
d
e
ra

d
a
n
p
e
n
ya
ki
t
a
ki
b
a
t

ke
rj
a
,
m
e
m
in
im

a
lk
a
n
b
e
b
a
n
ke
rj
a
fi
si
k
d
a
n
m
e
n
ta
l,

ju
g
a
m
e
n
g
u
p
a
ya
ka
n
p
ro
m
o
si
se
rt
a
ke
p
u
a
sa
n
ke
rj
a

(b
)

m
e
n
in
g
ka
tk
a
n

ku
a
lit
a
s

so
si
a
l,

m
e
n
g
e
lo
la

d
a
n

m
e
n
g
ko
o
rd
in
a
si
ke
rj
a
se
ca
ra

te
p
a
t
d
a
n
te
rc
ip
ta
n
ya

p
e
n
in
g
ka
ta
n
ja
m
in
a
n
so
si
a
lb
a
g
ip
e
ke
rj
a
d
a
n

(c
)

m
e
n
g
h
a
si
lk
a
n

ke
se
im

b
a
n
g
a
n

ya
n
g

ra
si
o
n
a
l
d
a
ri

a
sp
e
k
te
kn
ik
,
e
ko
n
o
m
is
,
a
n
tr
o
p
o
lo
g
is
se
rt
a
b
u
d
a
ya

si
st
e
m

ke
rj
a

a
g
a
r
d
a
p
a
t
m
e
n
in
g
ka
tk
a
n

ku
a
lit
a
s

h
id
u
p
p
e
ke
rj
a
.

A
n
tr
o
p
o
m
e
tr
i
a
d
a
la
h
se
ku
m
p
u
la
n
d
a
ta

n
u
m
e
ri
k
ya
n
g

b
e
rh
u
b
u
n
g
a
n

d
e
n
g
a
n

ka
ra
kt
e
ri
st
ik

tu
b
u
h

m
a
n
u
si
a
,

b
e
n
tu
k

d
a
n

ke
ku
a
ta
n
,
se
rt
a

p
e
n
e
ra
p
a
n

d
a
ri

d
a
ta

te
rs
e
b
u
t
d
a
la
m

p
e
n
a
n
g
a
n
a
n

m
a
sa
la
h

d
e
sa
in
.
H
a
si
l

p
e
n
g
u
ku
ra
n
in
i
b
e
rg
u
n
a
u
n
tu
k
m
e
ra
n
ca
n
g
te
m
p
a
t
ke
rj
a

a
ta
u
p
u
n

p
ro
d
u
k

ya
n
g

se
su
a
i
d
e
n
g
a
n

u
ku
ra
n

tu
b
u
h

o
p
e
ra
to
r
a
ta
u
p
e
n
g
u
n
a
,
ka
re
n
a
ti
d
a
k
m
e
m
u
n
g
ki
n
ka
n

u
n
tu
k

m
e
ra
n
ca
n
g

te
m
p
a
t

ke
rj
a

ya
n
g

m
a
m
p
u

m
e
n
g
a
ko
m
o
d
a
si
se
m
u
a
u
ku
ra
n
d
im

e
n
si
tu
b
u
h
p
e
ke
rj
a

(t
e
rb
e
sa
r

te
rk
e
ci
l)
,

m
a
ka

d
a
ri

it
u

p
e
n
ti
n
g

u
n
tu
k

m
e
ra
n
ca
n
g

te
m
p
a
t
ke
rj
a

ya
n
g

m
e
n
ca
ku
p

m
a
yo
ri
ta
s

p
e
n
g
g
u
n
a
(D
in
d
a
d
h
ik
a
,2
0
1
8
).

D
a
ta

a
n
tr
o
p
o
m
e
tr
i

d
ip
e
rl
u
ka
n

u
n
tu
k

p
e
ra
n
ca
n
g
a
n

d
e
sa
in
ya
n
g
m
e
lip
u
ti
d
e
sa
in
b
a
g
io
ra
n
g
e
ks
tr
im

(t
e
rk
e
ci
l

a
ta
u

te
rb
e
sa
r)
,
d
e
sa
in

ti
a
p

in
d
iv
id
u
,
d
e
sa
in

u
n
tu
k

ki
sa
ra
n

ya
n
g

d
a
p
a
t

d
ia
tu
r

d
e
n
g
a
n

m
e
n
g
g
u
n
a
ka
n

p
e
rs
e
n
ti
l
5
d
a
n
p
e
rs
e
n
ti
l
9
5
d
a
ri
p
o
p
u
la
si
.
P
e
rh
it
u
n
g
a
n

5
0
p
e
rs
e
n
ti
l
ju
g
a
d
a
p
a
t
d
ig
u
n
a
ka
n
u
n
tu
k
m
e
n
d
a
p
a
tk
a
n

re
ra
ta

d
im

e
n
si

d
a
ri

re
ra
ta

a
n
tr
o
p
o
m
e
tr
i
p
e
n
g
g
u
n
a
.

P
e
rs
e
n
ti
l
m
e
ru
p
a
ka
n

n
ila
i
ya
n
g

m
e
n
ya
ta
ka
n

b
a
h
w
a

p
e
rs
e
n
ta
se

te
rt
e
n
tu

d
a
ri

se
ke
lo
m
p
o
k

o
ra
n
g

ya
n
g

d
im

e
n
si
n
ya

sa
m
a
d
e
n
g
a
n
a
ta
u
le
b
ih

re
n
d
a
h
d
a
ri
n
ila
i

te
rs
e
b
u
t.
B
e
n
tu
k
ku
rs
is
a
n
g
a
t
d
ip
e
n
g
a
ru
h
io
le
h
a
n
a
to
m
i

tu
b
u
h

d
a
n

ke
b
u
tu
h
a
n

a
ka
n

ko
m
p
o
n
e
n
-k
o
m
p
o
n
e
n

p
e
n
ya
n
g
g
a
o
rg
a
n

tu
b
u
h
.
K
u
rs
i
ya
n
g
b
a
ik

h
a
ru
s
b
is
a

m
e
n
o
p
a
n
g
p
u
n
g
g
u
n
g
d
a
n

p
a
n
ta
t,

in
i
b
e
rt
u
ju
a
n

a
g
a
r

b
e
b
a
n

tu
b
u
h

d
a
p
a
t
te
rd
is
tr
ib
u
si

se
ca
ra

m
e
ra
ta

ke
b
id
a
n
g
sa
n
d
a
ra
n
d
a
n
a
la
s
d
u
d
u
k.

Se
ca
ra

ke
se
lu
ru
h
a
n
d
im

e
n
si

a
n
tr
o
p
o
m
e
tr
i
m
a
h
a
si
sw

a
u
n
tu
k
m
e
n
d
e
sa
in

ku
rs
i
ku
lia
h

d
a
p
a
t
d
ic
e
rm

a
ti

p
a
d
a

g
a
m
b
a
r
d
ib
a
w
a
h
in
i.

G
a
m
b
a
r
1
.
P
e
d
o
m
a
n
D
im

e
n
si
A
n
tr
o
p
o
m
e
tr
i
u
n
tu
k

D
is
a
in
K
u
rs
iK
u
lia
h
(S
u
m
b
e
r:
N
o
vi
a
,
2
0
1
5
)

K
e
te
ra
n
g
a
n
:

1
. 

T
in
g
g
il
ip
a
ta
n
d
a
la
m

p
e
ru
t
(p
o
p
lit
e
a
l)

2
. 

Ja
ra
k

p
a
n
ta
t-
lip
a
ta
n

d
a
la
m

lu
tu
t

(j
a
ra
k

b
u
tt
o
ck
-p
o
p
lit
e
a
l)

3
. 

Le
b
a
r
p
in
g
g
u
l

4
. 

T
in
g
g
ib
a
h
u
p
o
si
si
d
u
d
u
k
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Se
m
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r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
9
8

5
.

Le
b
a
r
b
a
h
u

6
. 

T
in
g
g
is
ik
u
p
o
si
si
d
u
d
u
k

M
e
n
u
ru
t
P
a
n
e
ro

d
a
n
Z
e
ln
ik
d
a
la
m
W
ir
a
n
a
ta
,2
0
1
1
p
o
si
si

d
u
d
u
k
ya
n
g
sa
la
h
a
ka
n
m
e
n
g
a
ki
b
a
tk
a
n
d
a
m
p
a
k
n
e
g
a
ti
f,

d
a
n

a
ka
n

b
e
rp
e
n
g
a
ru
h

b
u
ru
k

p
a
d
a

ke
n
ya
m
a
n
a
n

m
is
a
ln
ya
:

a
. 

Ji
ka

ku
rs
i
te
rl
a
lu

ti
n
g
g
i
d
a
ri

la
n
ta
i
m
a
ka

m
e
n
ye
b
a
b
ka
n

b
a
g
ia
n

b
a
w
a
h

p
a
h
a

a
ka
n

te
rt
e
ka
n
.

H
a
l

in
i

a
ka
n

m
e
n
im

b
u
lk
a
n

ke
ti
d
a
kn
ya
m
a
n
a
n

b
a
g
i

p
e
n
g
g
u
n
a
,

d
a

p
e
re
d
a
ra
n
d
a
ra
h
a
ka
n
te
rh
a
m
b
a
t,

se
la
in

it
u

m
e
n
ye
b
a
b
ka
n

te
la
p
a
k

ka
ki

m
e
le
m
a
h
n
ya

st
a
b
ili
ta
s
tu
b
u
h
.
Se
p
e
rt
i
ta
m
p
a
k
p
a
d
a
g
a
m
b
a
r

d
ib
a
w
a
h
in
i

G
a
m
b
a
r
2
.
A
ki
b
a
t
ku
rs
it
e
rl
a
lu
ti
n
g
g
i

(s
u
m
b
e
r:
N
o
vi
a
,
2
0
1
5
)

b
. 

Se
b
a
ik
n
ya

ji
ka

ti
n
g
g
i
a
la
s
ku
rs
i
te
rl
a
lu

re
n
d
a
h

d
a
ri
la
n
ta
i
m
a
ka

m
e
n
ye
b
a
b
ka
n
ka
ki

co
n
d
o
n
g

ke
d
e
p
a
n
,
m
e
n
ja
u
h
ka
n

tu
b
u
h

d
a
ri

ke
a
d
a
a
n

st
a
b
il.

Se
la
in

it
u
p
e
rg
e
ra
ka
n
tu
b
u
h
ke

d
e
p
a
n

a
ka
n

m
e
n
ja
u
h
ka
n

p
u
n
g
g
u
n
g

d
a
ri

sa
n
d
a
ra
n

se
h
in
g
g
a

p
e
n
o
m
p
a
n
g

lu
m
b
a
r
ti
d
a
k

te
rj
a
g
a

d
e
n
g
a
n

te
p
a
t,

se
p
e
rt
i

d
it
u
n
ju
kk
a
n

p
a
d
a

g
a
m
b
a
r
d
ib
a
w
a
h
in
i.

G
a
m
b
a
r
3
.
A
ki
b
a
t
a
la
s
ku
rs
iy
a
n
g
te
rl
a
lu

re
n
d
a
h
(S
u
m
b
e
r:
N
o
vi
a
,
2
0
1
5
)

c.
 

P
a
n
ja
n
g

a
la
s

ku
rs
i
(k
e
d
a
la
m
a
n

ku
rs
i)

ju
g
a

fa
kt
o
r

p
e
n
ti
n
g

ya
n
g

d
a
p
a
t

m
e
n
im

b
u
lk
a
n

ke
ti
d
a
kn
ya
m
a
n
a
n
d
u
d
u
k.
B
ila

a
la
s
ku
rs
it
e
rl
a
lu

p
a
n
ja
n
g

m
a
ka

b
a
g
ia
n

u
ju
n
g

d
a
ri

a
la
s
ku
rs
i

m
e
n
e
ka
n

d
a
e
ra
h

te
p
a
t

d
ib
e
la
ka
n
g

lu
tu
t

(p
o
p
lit
e
a
l)
.
H
a
l
in
i
a
ka
n
m
e
n
g
h
a
m
b
a
t
a
lir
a
n

d
a
ra
h

ke
ka
ki

se
h
in
g
g
a

m
e
n
im

b
u
lk
a
n

ke
ti
d
a
kn
ya
m
a
n
a
n
,s
e
p
e
rt
ig
a
m
b
a
r
d
ib
a
w
a
h
in
i

G
a
m
b
a
r
4
.
A
ki
b
a
t
a
la
s
te
rl
a
lu
p
a
n
ja
n
g

(S
u
m
b
e
r:
N
o
vi
a
,
2
0
1
5
)

d
. 

P
a
n
ja
n
g
a
la
s
ku
rs
i
ya
n
g
te
rl
a
lu

p
e
n
d
e
k
ju
g
a

ti
d
a
k

b
a
ik

ka
re
n
a

se
se
o
ra
n
g

ce
n
d
e
ru
n
g

m
e
ra
sa
ka
n

ja
tu
h

ke
d
e
p
a
n
,

d
is
e
b
a
b
ka
n

ke
ci
ln
ya

d
a
e
ra
h

p
a
d
a

b
a
g
ia
n

b
a
w
a
h

p
a
h
a
.

A
ki
b
a
t
ya
n
g
la
in
,a
la
s
ku
rs
iy
a
n
g
te
rl
a
lu
p
e
n
d
e
k

a
ka
n
m
e
n
im

b
u
lk
a
n
te
ka
n
a
n
p
a
d
a
p
e
rt
e
n
g
a
h
a
n

p
a
h
a
,
se
p
e
rt
i
d
it
u
n
ju
kk
a
n

p
a
d
a

g
a
m
b
a
r
d
i

b
a
w
a
h
in
i

G
a
m
b
a
r
5
.
A
ki
b
a
t
a
la
s
ku
rs
it
e
rl
a
lu
p
e
n
d
e
k

(S
u
m
b
e
r:
N
o
vi
a
,
2
0
1
5
)

e
. 

B
ila

m
e
ja

b
e
la
ja
r
te
rl
a
lu

ti
n
g
g
i
,m

a
ka

b
a
h
u

a
ka
n
le
b
ih

se
ri
n
g
te
ra
n
g
ka
t
p
a
d
a
sa
a
t
m
e
n
u
lis

a
ta
u
m
e
le
ta
kk
a
n
ta
n
g
a
n
d
ia
ta
s
m
e
ja
.B
ila

m
e
ja

te
rl
a
lu

re
n
d
a
h

m
a
ka

si
ka
p

tu
b
u
h

a
ka
n

m
e
m
b
u
n
g
ku
k
p
a
d
a
sa
a
t
m
e
n
u
lis
.
Si
ka
p
tu
b
u
h

ya
n
g
se
p
e
rt
i
it
u

d
a
p
a
t
m
e
n
g
a
ki
b
a
tk
a
n

sa
ki
t

p
a
d
a
o
to
t-
o
to
t
p
in
g
g
a
n
g
a
ta
u
p
u
n
g
g
u
n
g
d
a
n

sa
ki
t
o
to
t-
o
to
t
le
h
e
r
d
a
n
b
a
h
u
.

f.
 

B
ila

ku
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i
ku
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a
h
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d
a
k
p
u
n
ya

sa
n
d
a
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n
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n
g

p
a
s,
m
a
ka

ti
d
a
k
d
a
p
a
t
m
e
m
b
e
ri
ka
n
d
u
ku
n
g
a
n

p
a
d
a

lu
m
b
a
r.

K
u
rs
i
ku
lia
h

ya
n
g

b
a
ik

h
a
ru
s

d
a
p
a
t
m
e
n
o
p
a
n
g
tu
la
n
g
b
e
la
ka
n
g
(t
e
ru
ta
m
a

d
a
e
ra
h
lu
m
b
a
r)

d
e
n
g
a
n
p
o
si
si
ya
n
g
b
a
ik

d
a
n

se
su
a
i
b
e
n
tu
k
a
la
m
i
tu
la
n
g
b
e
la
ka
n
g
.a
p
a
b
ila

ku
rs
i
ti
d
a
k

m
e
m
ili
ki

sa
n
d
a
ra
n

m
a
ka

a
ka
n

m
e
m
p
e
rc
e
p
a
t

p
ro
se
s

te
rj
a
d
in
ya

ke
le
la
h
a
n

se
rt
a
m
e
n
in
g
ka
tk
a
n
ra
sa

sa
ki
t
a
ta
u
p
e
g
a
l
ya
n
g

ti
m
b
u
l
p
a
d
a
b
a
g
ia
n
p
u
n
g
g
u
n
g
d
a
n
p
in
g
g
a
n
g

a
ki
b
a
t
p
o
si
si
d
u
d
u
k
ya
n
g
ku
ra
n
g
te
p
a
t.

D
a
la
m

p
e
m
b
e
la
ja
ra
n
m
a
h
a
si
sw

a
sa
ra
n
a
p
ra
sa
ra
n
a
ya
n
g

d
ig
u
n
a
ka
n
a
d
a
la
h
ku
rs
i
m
a
h
a
si
sw

a
se
p
e
rt
i
g
a
m
b
a
r
d
i

b
a
w
a
h
in
i.

G
a
m
b
a
r
6
.
K
o
n
d
is
ik
u
rs
ik
u
lia
h
d
ir
u
a
n
g
ST
T

m
a
la
n
g

D
ili
h
a
t

d
a
ri

g
a
m
b
a
r

d
ia
ta
s,

d
a
la
m

p
ro
se
s

b
e
la
ja
r

m
a
h
a
si
sw

a
sa
n
g
a
t
m
e
m
b
u
tu
h
ka
n
ke
n
ya
m
a
n
a
n
,
te
ta
p
i

ti
d
a
k
d
id
u
ku
n
g
n
ya

d
e
n
g
a
n

te
rs
e
d
ia
n
ya

fa
si
lit
a
s
ku
rs
i

ku
lia
h
ya
n
g
e
rg
o
n
o
m
is

d
a
la
m

ru
a
n
g
ke
la
s.

K
u
rs
i
ya
n
g

d
im

a
ks
u
d
a
d
a
la
h
ti
d
a
k
se
su
a
i
d
e
n
g
a
n
b
e
sa
rn
ya

la
p
to
p

se
h
in
g
g
a
m
e
n
g
a
ki
b
a
tk
a
n
ke
le
la
h
a
n
fi
si
k
m
a
h
a
si
sw

a
sa
a
t

p
ro
se
s
b
e
la
ja
r
d
i
ke
la
s.

Se
la
in

it
u

m
a
h
a
si
sw

a
ju
g
a

m
e
ra
sa
ka
n
b
e
b
e
ra
p
a
ke
lu
h
a
n
la
in
d
ia
n
ta
ra
n
ya
:

1
)

K
e
lu
h
a
n
ya
n
g
ti
m
b
u
l
a
ki
b
a
t
p
e
le
ta
ka
n
la
p
to
p
p
a
d
a

m
e
ja

ku
rs
i

ya
n
g

ti
d
a
k

e
rg
o
n
o
m
is

m
e
m
b
u
a
t

m
a
h
a
si
sw

a
m
e
n
d
a
p
a
ti

ke
lu
h
a
n

d
ia
n
ta
ra
n
ya

p
a
n
d
a
n
g
a
n

m
a
ta

ka
b
u
r
ka
re
n
a
ku
ra
n
g
te
p
a
tn
ya

p
e
le
ta
ka
n
la
p
to
p
ya
n
g
d
ig
u
n
a
ka
n
cu
ku
p
la
m
a
sa
a
t

p
e
m
b
e
la
ja
ra
n
b
e
rl
a
n
g
su
n
g
.K
e
lu
h
a
n
la
in
ya
it
u
n
ye
ri

p
a
d
a
ta
n
g
a
n
,
le
h
e
r,
p
u
n
d
a
k
se
rt
a
p
u
n
g
g
u
n
g
.

2
)

A
la
s

m
e
n
u
lis

ya
n
g

ku
ra
n
g

le
b
a
r

m
e
m
b
u
a
t

m
a
h
a
si
sw

a
ku
ra
n
g

le
lu
a
sa

u
n
tu
k

m
e
n
u
lis

d
a
n

m
e
le
ta
kk
a
n
la
p
to
p
m
a
u
p
u
n
a
la
t
tu
lis
.
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0
2
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9
9

3
)

T
id
a
k
a
d
a
n
ya

te
m
p
a
t
u
n
tu
k
m
e
n
a
ru
h
ta
s,

ka
re
n
a

te
m
p
a
t
u
n
tu
k
m
e
n
a
ru
h
ta
s
ya
n
g
b
e
ra
d
a
d
i
b
a
w
a
h

ku
rs
i
d
ij
a
d
ik
a
n

se
b
a
g
a
i
p
ij
a
ka
n

ka
ki

m
a
h
a
si
sw

a
.

Se
h
in
g
g
a
ta
s
b
e
rs
e
ra
ka
n
d
i
la
n
ta
i
d
a
n
m
e
m
b
u
a
t

b
e
ra
n
ta
ka
n
.

Ji
ka

d
ili
h
a
t
d
a
ri
ilm

u
e
rg
o
n
o
m
i
m
a
ka

sa
n
g
a
t
d
ip
e
rl
u
ka
n

ku
rs
i
ya
n
g
n
ya
m
a
n
u
n
tu
k
m
a
h
a
si
sw

a
p
a
d
a
sa
a
t
ku
lia
h
,

se
h
in
g
g
a

d
i

d
e
sa
in
ka
n

ku
rs
i

ya
n
g

n
ya
m
a
n

b
a
g
i

m
a
h
a
si
sw

a
se
b
a
g
a
ia
la
t
p
e
n
u
n
ja
n
g
b
e
la
ja
r
m
a
h
a
si
sw

a
.

B
e
rd
a
sa
rk
a
n

p
e
rh
it
u
n
g
a
n

ya
n
g

te
la
h

d
ila
ku
ka
n
,

d
id
a
p
a
tk
a
n

a
tr
ib
u
t
p
ro
d
u
k
ya
n
g
te
la
h

d
ik
e
lo
m
p
o
ka
n

ke
d
a
la
m

7
va
ri
a
b
e
ls
e
b
a
g
a
ib
e
ri
ku
t:

1
.K
u
rs
i

2
.M

e
ja
ya
n
g
le
b
a
r

3
.S
a
n
d
a
ra

P
u
n
g
g
u
n
g

4
.S
a
n
d
a
ra
n
K
a
ki

5
.S
a
n
d
a
ra
n
T
a
n
g
a
n

6
.T
e
m
p
a
t
a
la
t
tu
lis

7
.T
e
m
p
a
t
ta
s

H
a
si
lp
e
rh
it
u
n
g
a
n
p
e
rs
e
n
ti
ld
a
ri
d
a
ta

a
n
tr
o
p
o
m
e
tr
iy
a
n
g

te
la
h

d
ia
m
b
il

se
la
n
ju
tn
ya

a
ka
n

d
ig
u
n
a
ka
n

u
n
tu
k

m
e
n
e
n
tu
ka
n
d
im

e
n
si
ku
rs
i
ku
lia
h
ra
n
ca
n
g
a
n
ya
n
g
b
a
ru
.

P
a
d
a
fa
se

in
i
ko
m
p
o
n
e
n
p
ro
d
u
k,

b
e
n
tu
k
d
a
n
d
im

e
n
si

d
a
ri

se
ti
a
p

ko
m
p
o
n
e
n

p
ro
d
u
k

d
it
e
ta
p
k
a
n
.
A
d
a
p
u
n

va
ri
a
b
e
l

re
d
e
sa
in

ku
rs
i

ku
lia
h

se
ca
ra

e
rg
o
n
o
m
is

b
e
rd
a
sa
rk
a
n

d
im

e
n
si

a
n
tr
o
p
o
m
e
tr
i
ya
n
g

d
ip
e
ro
le
h

a
d
a
la
h
se
b
a
g
a
ib
e
ri
ku
t
(H
a
ra
h
a
p
,
2
0
1
3
)

-
T
in
g
g
i
M
e
ja

m
e
n
g
g
u
n
a
ka
n

p
e
rs
e
n
ti
l
ke
-9
5

d
a
n

p
e
rs
e
n
ti
l
ke

-5
a
d
a
la
h
6
2
5
m
m
.
P
a
n
e
ro

d
a
n
Z
e
ln
ik

(d
a
la
m

W
ir
a
n
a
ta
,

2
0
1
1
)

m
e
n
ya
ta
ka
n

b
a
h
w
a

p
e
n
g
g
u
n
a
a
n
p
e
rs
e
n
ti
l
ke

-5
a
g
a
r
se
m
u
a
p
e
n
g
g
u
n
a

b
is
a
m
e
n
ja
n
g
ka
u

m
e
ja
d
e
n
g
a
n
n
ya
m
a
n
d
a
n
p
o
si
si

d
u
d
u
k
p
e
n
g
g
u
n
a
ti
d
a
k
te
rl
a
lu
m
e
m
b
u
n
g
ku
k.

-
P
a
n
ja
n
g
m
e
ja

d
it
e
n
tu
ka
n
o
le
h
p
a
n
ja
n
g
si
ku

d
a
n

d
is
e
su
a
ik
a
n
d
e
n
g
a
n
d
im

e
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n
g

ad
a

ak
an

d
ip
ec
ah

m
e
n
ja
d
i
su
b
-p
ro
se
s.
D
a
ta

st
o
re

ya
n
g

d
ig
u
n
ak
an

d
al
am

p
ro
se
s-
p
ro
se
s
u
ta
m
a
ju
ga

d
iid
e
n
ti
fi
ka
si

d
al
am

D
FD

le
ve
l1
.

G
am

b
ar

2
.D

a
ta

Fl
o
w
D
ia
gr
am

Le
ve
l1

Si
st
e
m

P
e
rp
u
st
ak
aa
n

U
su
la
n

K
e
si
m
p
u
la
n

1
.
P
e
ra
n
ca
n
ga
n
si
st
e
m

in
fo
rm

as
i
m
er
u
p
ak
an

la
n
gk
ah

n
ya
ta

ya
n
g
d
ip
ak
ai
u
n
tu
k
m
em

b
en

tu
k
su
at
u
al
ir
an

si
st
em

te
rt
en

tu

ya
n
g
d
ap
at

d
ik
e
n
d
al
ik
an

d
e
n
ga
n
m
en

gu
ta
m
ak
an

fu
n
gs
i
-

fu
n
gs
i

ya
n
g

ad
a

ya
n
g

te
rk
ai
t

d
e
n
ga
n

si
st
e
m

ya
n
g

ke
m
u
ta
m
ak
an

se
ca
ra

b
e
rt
ah
ap
,

p
ad
a

p
e
n
el
it
ia
n

in
i

p
e
ra
n
ca
n
ga
n

si
st
e
m

in
fo
rm

as
i
d
ir
an
ca
n
g

m
en

gg
u
n
ak
an

m
et
o
d
e
Sy
st
em

D
ev
el
o
p
m
en
t
Li
fe

C
yc
le
(S
D
LC
).

2
.
Sa
at

in
i
b
e
lu
m

ad
a
p
ro
se
s
b
is
n
is
u
n
tu
k
p
en

er
b
it
an

b
u
ku

at
au

b
ah
an

la
in

ka
re
n
a

ku
ra
n
gn
ya

d
a
ta
b
a
se
,

si
st
e
m

in
fo
rm

as
i

Te
kn
ik

In
d
u
st
ri

ya
n
g

ad
a

ti
d
ak

m
em

ili
ki

fu
n
gs
io
n
al
it
as

ya
n
g
d
ip
e
rl
u
ka
n
ag
ar

p
ro
se
s
te
rs
eb

u
t
d
ap
at

b
e
ro
p
e
ra
si
d
e
n
ga
n
se
b
ai
k-
b
ai
kn
ya
.
A
ki
b
at
n
ya
,
p
e
rl
u
u
n
tu
k

m
en

gi
m
p
le
m
en

ta
si
ka
n
si
st
e
m

se
p
er
ti
ap
lik
as
i
ya
n
g
d
ap
at

m
em

as
o
k

b
as
is

d
at
a

se
h
in
gg
a

p
ro
se
s

in
i

d
ap
at

d
ip
u
b
lik
as
ik
an

se
m
en

ta
ra

b
as
is

d
at
a
te
rs
eb

u
t
te
ri
n
te
gr
as
i

d
an

b
e
rf
u
n
gs
id
en

ga
n
b
ai
k.
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
1
1
3

3
.
P
e
ra
n
ca
n
ga
n

si
st
e
m

ya
n
g
se
d
an
g
d
iu
p
ay
ak
an

d
im

u
la
i

d
e
n
ga
n
m
e
n
gu
m
p
u
lk
an

d
at
a
d
an

ke
b
u
tu
h
an

p
en

gg
u
n
a
p
ad
a

si
st
e
m

p
e
rp
u
st
ak
an
,

m
en

ga
n
al
is
is

p
ro
se
s

b
is
n
is

ya
n
g

b
e
rj
al
an

sa
at

in
i
d
i
d
al
am

si
st
em

in
fo
rm

as
i
p
er
p
u
st
ak
aa
n
,

m
en

ga
n
al
is
is
ke
b
u
tu
h
an

ya
n
g
d
ip
er
lu
ka
n
u
n
tu
k
m
en

u
n
ja
n
g

fu
n
gs
id
ar
is
ys
te
m

p
e
rp
u
st
ak
aa
n
se
ca
ra

o
n
lin
e
d
an

te
ra
ra
h
.

U
ca
p
an

Te
ri
m
ak
as
ih

Se
ca
ra

kh
u
su
s,

p
e
n
u
lis

m
en

gu
ca
p
ka
n
te
ri
m
ak
as
ih

ke
p
ad
a

O
ra
n
g
Tu

a,
K
e
lu
ar
ga

d
an

d
o
se
n

p
e
m
b
im

b
in
g
ya
n
g
te
la
h

sa
b
ar
,
m
el
u
an
gk
an

w
ak
tu
,
m
er
el
ak
an

te
n
ag
a
d
an

p
ik
ir
an

se
rt
a

tu
ru
t

m
em

b
e
ri

p
er
h
at
ia
n

d
al
am

m
em

b
e
ri
ka
n

p
e
n
d
am

p
in
ga
n

se
la
m
a

p
ro
se
s

p
e
n
u
lis
an

in
i.

Te
ri
m
ak
as
ih

ju
ga

ke
p
ad
a

St
ik
es

M
ah
ar
an
i
M
al
an
g

at
as

d
ib
er
ik
an
n
ya

ke
se
m
p
at
an

u
n
tu
k

d
ap
at

m
el
ak
u
ka
n

p
e
n
e
lit
ia
n
.

Se
ga
la

ke
ku
ra
n
ga
n
d
an

ke
ti
d
ak
se
m
p
u
rn
aa
n
p
e
n
el
it
ia
n
in
i,

p
e
n
u
lis

sa
n
ga
t
m
en

gh
ar
ap
ka
n
m
as
u
ka
n
,
kr
it
ik
an
,
d
an

sa
ra
n

ya
n
g

b
er
si
fa
t

m
em

b
an
gu
n

ke
ar
ah

p
er
b
ai
ka
n

d
an

p
e
n
ye
m
p
u
rn
aa
n
.

C
u
ku
p

b
an
ya
k

ke
su
lit
an

ya
n
g

p
e
n
u
lis

al
am

i
d
al
am

p
e
n
yu
su
n
an
,t
e
ta
p
id
ap
at

te
rs
el
es
ai
ka
n
d
en

ga
n
b
ai
k.

A
kh
ir
ka
ta
,
p
e
n
u
lis

b
e
rh
ar
ap

se
m
o
ga

p
en

el
it
ia
n
in
i
d
ap
at

b
e
rm

an
fa
at

b
ag
i
se
m
u
a
p
ih
ak

d
an

se
m
o
ga

am
al

b
ai
k
ya
n
g

te
la
h
d
ib
er
ik
an

m
e
n
d
ap
at
ka
n
b
al
as
an

d
ar
iT
u
h
an
.A

m
in
.

R
e
fe
re
n
si

B
af
ad
al
,Ib

ra
h
im

.(
2
0
0
1
).
P
en

ge
lo
la
an

P
er
p
u
st
ak
aa
n
Se
ko
la
h
.

M
al
an
g:
B
u
m
iA

ks
ar
a.

B
u
rc
h
,
Jo
h
n
,
G
.,

G
ru
d
n
it
sk
i,

G
ar
y.

(1
9
8
6
).

In
fo
rm

at
io
n

Sy
st
e
m

Th
eo

ry
an
d

P
ra
ct
ic
e

5
th

Ed
it
io
n
.
Jo
h
n

W
ile
y
&
So
n
s,
In
c.

D
av
is
,G

.B
.(
1
9
9
5
).
Si
st
e
m
In
fo
rm

as
iM

an
aj
e
m
en

.P
re
ss
in
d
o
:

P
T
P
u
st
ak
a
B
in
am

an
P
re
ss
in
d
o
.

Fa
tt
a,

H
an
if
A
l.
(2
0
0
7
).

A
n
al
is
is

d
an

P
e
ra
n
ca
n
ga
n
Si
st
e
m

In
fo
rm

as
iu
n
tu
k
K
eu

n
gg
u
la
n
B
er
sa
in
g
P
e
ru
sa
h
aa
n

d
an

O
rg
an
is
as
iM

o
d
e
rn
.Y
o
gy
ak
ar
ta
:A

n
d
i

Jo
gi
ya
n
to
,H

.M
.(
2
0
0
9
).
A
n
al
is
a
d
an

D
e
sa
in
Si
st
e
m

In
fo
rm

as
i

P
e
n
d
ek
at
an

Te
rs
tr
u
kt
u
r
Te
o
ri
d
an

P
ra
kt
ik
A
p
lik
as
i

B
is
n
is
.Y
o
gy
ak
ar
ta
:A

n
d
iO

ff
se
t.

Jo
gi
ya
n
to
,

H
.M

.
(2
0
0
5
).

A
n
al
is
is

d
an

D
e
sa
in

Si
st
e
m

In
fo
rm

as
i:

P
en

d
ek
at
an

Te
rs
tr
u
kt
u
r.

Yo
gy
ak
ar
ta
:

A
n
d
i

Su
ta
rn
o
N
.S
.
(2
0
0
6
).
M
an
aj
e
m
en

P
e
rp
u
st
ak
aa
n
.
Ja
ka
rt
a:

C
V

Sa
gu
n
g
Se
to
.
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4

 P
e
n
g
a
ru

h
E
rg

o
n
o
m
i
D
a
la
m

P
e
m
b
e
la
ja
ra

n
M
e
n
u
n
ja
n
g

P
ro

fe
si
o
n
a
li
sm

e
G
u
ru

d
i
E
ra

G
lo
b
a
l

D
i
e
ra

g
lo
b
a
l
p
e
rs
a
in

g
a
n
se

m
a
k
in

k
e
ra

s
d
a
n
k
e
ta
t
y
a
n
g

d
is
e
rt
a
i
d
e
n
g
a
n
m
u
n
cu

ln
y
a
p
e
rm

a
sa

la
h
a
n
y
a
n
g
se

m
a
k
in

k
o
m
p
le
k
s.

H
a
l

y
a
n
g

sa
m
a

ju
g
a

te
rj
a
d
i

p
a
d
a

p
ro

se
s

p
e
m
b
e
la
ja
ra

n
,

se
h
in

g
g
a

p
ro

fe
si
o
n
a
li
sm

e
g
u
ru

p
e
rl
u

d
it
in

g
k
a
tk

a
n
.
S
a
la
h

sa
tu

ca
ra

y
a
n
g

d
a
p
a
t

d
it
e
m
p
u
h

a
d
a
la
h

m
e
la
lu
i
p
e
m
a
h
a
m
a
n

te
rh

a
d
a
p

p
ri
n
si
p
-p
ri
n
si
p

e
rg

o
n
o
m
i

d
a
la
m

p
e
m
b
e
la
ja
ra

n
.

T
u
ju
a
n

p
e
n
u
li
sa

n

a
d
a
la
h
:

(1
)

m
e
n
g
k
a
ji

p
e
m
a
h
a
m
a
n

te
rh

a
d
a
p

p
ri
n
si
p
-

p
ri
n
si
p

e
rg

o
n
o
m
i

d
a
la
m

p
e
m
b
e
la
ja
ra

n
sa

n
g
a
t

d
ip
e
rl
u
k
a
n

d
i

d
a
la
m

u
p
a
y
a

m
e
n
in

g
k
a
tk

a
n

p
ro

fe
si
o
n
a
li
sm

e
g
u
ru

;
(2
)
m
e
n
g
k
a
ji

p
e
ra

n
a
n

p
ri
n
si
p
-

p
ri
n
si
p

e
rg

o
n
o
m
i

d
a
la
m

p
e
m
b
e
la
ja
ra

n
y
a
n
g

h
a
ru

s

d
ip
a
h
a
m
i

o
le
h

se
o
ra

n
g

g
u
ru

u
n
tu

k
m
e
n
in

g
k
a
tk

a
n

p
ro

fe
si
o
n
a
li
sm

e
n
y
a
;
d
a
n

(3
)
m
e
n
g
e
ta
h
u
i
k
e
n
d
a
la

y
a
n
g

d
ih

a
d
a
p
i

d
a
la
m

m
e
n
so

si
a
li
sa

si
k
a
n

p
ri
n
si
p
-p
ri
n
si
p

e
rg

o
n
o
m
i

d
a
la
m

p
e
m
b
e
la
ja
ra

n
g
u
n
a

m
e
n
in

g
k
a
tk

a
n

p
ro

fe
si
o
n
a
li
sm

e
g
u
ru

.H
a
si
l
k
a
ji
a
n
m
e
n
u
n
ju
k
k
a
n
b
a
h
w
a

p
a
ra

g
u
ru

sa
a
t
in

i
b
e
lu
m

m
e
m
a
h
a
m
i
p
ri
n
si
p
-p
ri
n
si
p

e
rg

o
n
o
m
i

y
a
n
g

re
le
v
a
n

d
a
la
m

p
e
m
b
e
la
ja
ra

n
.

A
k
a
n

te
ta
p
i
m
e
la
lu
i
tu

li
sa

n
in

i
d
ii
n
g
a
tk

a
n

a
g
a
r

p
a
ra

g
u
ru

w
a
ji
b

m
e
n
e
ra

p
k
a
n

p
ri
n
si
p
-p
ri
n
si
p

e
rg

o
n
o
m
i

d
a
la
m

p
e
m
b
e
la
ja
ra

n
a
g
a
r
si
sw

a
y
a
n
g
b
e
la
ja
r
te
ta
p
se

h
a
t,
a
m
a
n
,

n
y
a
m
a
n
,
e
fe
k
ti
f,
d
a
n
e
fi
si
e
n
e
n
e
rg

i.

K
a
ta

k
u
n
ci
:
E
rg
o
n
o
m
i,

P
em

b
el
aj
ar
an

,
d
an

P
ro
fe
si
o
n
al
is
m
e

G
u
ru

R
ia
Y
u
n
it
a

P
ro
gr
am

St
u
d
i
P
ro
fe
si

In
si
n
yu
r,

U
n
iv
e
rs
it
as

K
at
o
lik

W
id
ya

M
an
d
al
a
Su
ra
b
ay
a


yu
n
it
ar
ia
1
5
@
gm

ai
l.c
o
m

P
e
n
d
ah

u
lu
an

D
i
er
a
gl
o
b
al

p
e
rs
ai
n
ga
n

se
m
ak
in

ke
ra
s
d
an

ke
ta
t
ya
n
g

d
is
er
ta
i
d
e
n
ga
n

m
u
n
cu
ln
ya

p
er
m
as
al
ah
an

ya
n
g

se
m
ak
in

ko
m
p
le
ks
,

kh
u
su
sn
ya

d
al
am

p
e
m
b
e
la
ja
ra
n

m
en

u
n
tu
t

p
ro
fe
si
o
n
al
is
m
e

gu
ru

ya
n
g

se
m
ak
in

m
en

in
gk
at
.
U
n
tu
k

m
en

yi
as
at
i
ko
m
p
e
ti
si
ya
n
g
se
m
ak
in

ke
ta
t
d
an

ko
m
p
le
ks
n
ya

p
e
rm

as
al
ah
an

m
e
n
gh
ar
u
sk
an

se
o
ra
n
g
gu
ru

m
au
,
m
am

p
u
,

d
an

b
er
an
i

b
er
u
b
ah
.

U
n
tu
k

it
u

d
ip
er
lu
ka
n

u
p
ay
a

p
e
n
in
gk
at
an

p
ro
fe
si
o
n
al
is
m
e

kh
u
su
sn
ya

ya
n
g

b
e
rk
ai
ta
n

d
e
n
ga
n
p
em

ah
am

an
te
rh
ad
ap

p
ri
n
si
p
-p
ri
n
si
p
er
go
n
o
m
iy
an
g

d
ap
at

d
it
er
ap
ka
n

d
al
am

p
ro
se
s
p
e
m
b
el
aj
ar
an
.
Er
go
n
o
m
i

ad
al
ah

ilm
u
,
te
kn
o
lo
gi
,
d
an

se
n
i
u
n
tu
k
m
en

se
ra
si
ka
n
al
at
,

ca
ra

ke
rj
a
d
an

lin
gk
u
n
ga
n
p
ad
a
ke
m
am

p
u
an
,k
eb

o
le
h
an

d
an

b
at
as
an

m
an
u
si
a,

se
h
in
gg
a

d
ip
er
o
le
h

ko
n
d
is
i
ke
rj
a

d
an

lin
gk
u
n
ga
n
ya
n
g
se
h
at
,
am

an
,
n
ya
m
an
,
ef
ek
ti
f
d
an

ef
is
ie
n

d
e
m
i
te
rc
ap
ai
n
ya

p
ro
d
u
kt
iv
it
as

ya
n
g

se
ti
n
gg
i-
ti
n
gg
in
ya

(M
an
u
ab
a,
2
0
0
4
a)
.
R
u
an
g
b
el
aj
ar

ya
n
g
er
go
n
o
m
is
te
n
tu
n
ya

ak
an

m
e
m
b
u
at

se
se
o
ra
n
g

m
er
as
a

n
ya
m
an

d
i

d
al
am

m
el
ak
u
ka
n
ak
ti
vi
ta
sn
ya

d
ir
u
an
g
te
rs
e
b
u
t.

su
at
u
ra
n
ca
n
ga
n
h
e
n
d
ak
n
ya

m
em

p
e
rh
at
ik
an

fa
kt
o
r
m
an
u
si
a

se
b
ag
ai

p
e
n
gg
u
n
a
ya
n
g
m
em

p
u
n
ya
i
b
e
rb
ag
ai

ke
te
rb
at
as
an

se
ca
ra

in
d
iv
id
u

d
an

ju
ga

m
em

ili
ki

va
ri
as
i
an
ta
r
in
d
iv
id
u

(I
ri
d
ia
st
ad
i,
2
0
1
4
).
A
ka
n
te
ta
p
i
sa
at

in
i
ta
m
p
ak
n
ya

ka
id
ah

-
ka
id
ah

er
go
n
o
m
ib
e
lu
m

d
it
er
ap
ka
n
d
al
am

m
en

d
es
ai
n
ru
an
g

b
e
la
ja
r
d
e
n
ga
n
 p

e
ra
n
gk
at

p
e
n
d
u
ku
n
gn
ya
,
b
ai
k
d
i
se
ko
la
h
-

se
ko
la
h
.
P
ad
ah
al

b
e
b
e
ra
p
a
la
p
o
ra
n
p
e
n
el
it
ia
n
m
e
la
p
o
rk
an

b
ah
w
a

p
e
n
er
ap
an

er
go
n
o
m
i

d
i

ru
an
g

b
el
aj
ar

d
ap
at

m
en

in
gk
at
ka
n
h
as
il
b
e
la
ja
r.

D
al
am

h
al

in
i
Su
ta
ja
ya

(2
0
0
1
)

m
el
ap
o
rk
an

b
ah
w
a
p
e
n
er
ap
an

er
go
n
o
m
i
p
ar
ti
si
p
at
o
ri
ya
n
g

sa
la
h

sa
tu
n
ya

ad
al
ah

m
en

gu
b
ah

ko
n
d
is
i
st
at
is

m
en

ja
d
i

d
in
am

is
p
ad
a

p
ro
se
s

p
e
m
b
el
aj
ar
an

an
at
o
m
i

fi
si
o
lo
gi

m
an
u
si
a
d
ap
at

m
en

in
gk
at
ka
n
h
as
il
b
e
la
ja
r
m
ah
as
is
w
a
d
ar
i

re
ra
ta

n
ila
i
6
,5

m
e
n
ja
d
i
7
,0
.
Su
tj
an
a,

Su
ta
ja
ya
,
Tu
n
as
,
&

Su
ar
d
an
a
(2
0
0
4
)
m
el
ap
o
rk
an

b
ah
w
a
h
as
il
b
e
la
ja
r
m
ah
as
is
w
a

m
en

in
gk
at

d
ar
ir
er
at
a
n
ila
i5
8
,7
1
p
ad
a
si
kl
u
s
Im

en
ja
d
i6
2
,0
6

p
ad
a
si
kl
u
s
II
at
au

m
e
n
in
gk
at

se
b
es
ar

5
,7
0
%

(p
<
0
,0
5
)

se
te
la
h

d
it
er
ap
ka
n

p
e
m
b
e
la
ja
ra
n

ya
n
g

m
en

ga
cu

as
p
e
k

er
go
n
o
m
i.

B
e
rt
o
la
k
d
ar
i
la
ta
r
b
e
la
ka
n
g
m
as
al
ah

d
i
at
as

d
ap
at

d
ib
u
at

ru
m
u
sa
n
m
as
al
ah
:

1
. 

M
en

ga
p
a

p
em

ah
am

an
te
rh
ad
ap

p
ri
n
si
p
-p
ri
n
si
p

er
go
n
o
m
i
d
al
am

p
e
m
b
e
la
ja
ra
n
sa
n
ga
t
d
ip
er
lu
ka
n

d
id
al
am

u
p
ay
a

m
en

in
gk
at
ka
n

p
ro
fe
si
o
n
al
is
m
e
gu
ru
?

2
. 

B
ag
ai
m
an
ak
ah

p
e
ra
n
an

p
ri
n
si
p
-p
ri
n
si
p
er
go
n
o
m
i

d
al
am

p
e
m
b
e
la
ja
ra
n

ya
n
g
h
ar
u
s
d
ip
ah
am

i
o
le
h

se
o
ra
n
g

gu
ru

u
n
tu
k

m
en

in
gk
at
ka
n

p
ro
fe
si
o
n
al
is
m
en

ya
?

3
. 

A
p
ak
ah

ke
n
d
al
a

ya
n
g

d
ih
ad
ap
i

d
al
am

m
en

so
si
al
is
as
ik
an

p
ri
n
si
p
-p
ri
n
si
p

er
go
n
o
m
i

d
al
am

p
e
m
b
el
aj
ar
an

gu
n
a

m
en

in
gk
at
ka
n

p
ro
fe
si
o
n
al
is
m
e
gu
ru
.

M
e
to
d
e

P
e
n
e
lit
ia
n
d
e
sk
ri
p
ti
f
in
i
m
en

ga
cu

ke
p
ad
a
b
eb

e
ra
p
a

lit
e
ra
tu
r
ya
n
g
re
le
va
n
d
an

d
ik
aj
i
b
e
rd
as
ar
ka
n
ac
u
an

-a
cu
an

te
rk
in
i

ya
n
g

d
ik
ai
tk
an

d
e
n
ga
n

u
p
ay
a

p
en

in
gk
at
an

p
ro
fe
si
o
n
al
is
m
e

gu
ru
.
D
al
am

h
al

in
i
d
ib
ah
as

m
e
n
ge
n
ai

ka
id
ah
-
ka
id
ah

er
go
n
o
m
iy
an
g
p
er
lu
d
ip
ah
am

io
le
h
se
o
ra
n
g

gu
ru

se
b
ag
ai

su
at
u
p
e
n
ge
ta
h
u
an

ya
n
g
ak
an

d
ia
p
lik
as
ik
an



P
ro

si
di

ng
 S

em
in

ar
 P

ra
kt

ik
 K

ei
ns

in
yu

ra
n 

1 
(2

02
2)

 
 

IS
SN

 2
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7-
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7X
 

U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
1
1
5

d
al
am

p
e
m
b
el
aj
ar
an
.
K
aj
ia
n
lit
e
ra
tu
r
in
i
le
b
ih

d
if
o
ku
sk
an

p
ad
a

u
p
ay
a

ek
sp
lo
ra
si

p
e
n
ge
ta
h
u
an

ya
n
g

re
le
va
n

d
an

ef
ek
ti
f
se
rt
a
ef
is
ie
n
u
n
tu
k
d
it
er
ap
ka
n
d
is
e
ko
la
h
m
au
p
u
n
d
i

te
m
p
at
-t
em

p
at

p
e
m
b
e
la
ja
ra
n
la
in
n
ya
.

M
et
o
d
e

ya
n
g

d
ig
u
n
ak
an

ad
al
ah

ka
jia
n

p
u
st
ak
a

ya
n
g

d
ip
er
o
le
h
m
el
al
u
i
b
e
rb
ag
ai

su
m
b
e
r.

A
rg
u
m
e
n
ta
si

p
e
n
u
lis

d
ia
ra
h
ka
n

ke
p
ad
a

u
p
ay
a

m
e
m
ad
u
ka
n

p
en

ga
la
m
an

p
e
m
b
e
la
ja
ra
n

ya
n
g

d
ig
e
lu
ti

p
e
n
u
lis

se
la
m
a

in
i

d
an

d
is
in
kr
o
n
ka
n
d
en

ga
n
te
o
ri
ya
n
g
ad
a.

B
e
rb
ag
ai

ke
n
d
al
a
d
i

la
p
an
ga
n
ya
n
g
se
ri
n
g
d
iju
m
p
ai
p
e
n
u
lis

d
al
am

p
em

b
e
la
ja
ra
n

b
e
ru
sa
h
a
d
ic
ar
ik
an

al
te
rn
at
if
so
lu
si
n
ya

m
el
al
u
ik
aj
ia
n
in
i.

H
as
il
K
e
rj
a

Er
go
n
o
m
i
b
e
ra
sa
l
d
ar
i
ka
ta

Yu
n
an
i
ya
it
u
er
g
o
n
(k
e
rj
a)

d
an

n
o
m
o
s
(a
tu
ra
n
).
D
e
fi
n
is
i
er
go
n
o
m
i
ad
al
ah

ilm
u
,
te
kn
o
lo
gi

d
an

se
n
iu
n
tu
k
m
en

ye
ra
si
ka
n
al
at
,c
ar
a
ke
rj
a
d
an

lin
gk
u
n
ga
n

p
ad
a

ke
m
am

p
u
an
,

ke
b
o
le
h
an

d
an

b
at
as
an

m
an
u
si
a

se
h
in
gg
a
d
ip
e
ro
le
h
ko
n
d
is
ik
e
rj
a
d
an

lin
gk
u
n
ga
n
ya
n
g
se
h
at
,

am
an
,
n
ya
m
an

d
an

ef
is
ie
n
se
h
in
gg
a
te
rc
ap
ai
p
ro
d
u
kt
iv
it
as

ya
n
g
se
ti
n
gg
i-
ti
n
gg
in
ya

(M
an
u
ab
a,
2
0
0
3
a)
.E
rg
o
n
o
m
is
an
ga
t

d
ip
er
lu
ka
n

d
i
d
al
am

su
at
u

ke
gi
at
an

ya
n
g

m
el
ib
at
ka
n

m
an
u
si
a

d
id
al
am

n
ya

d
e
n
ga
n

m
em

p
e
rh
it
u
n
gk
an

ke
m
am

p
u
an

d
an

tu
n
tu
ta
n
tu
ga
s.

P
e
m
an
fa
at
an

p
ri
n
si
p
-p
ri
n
si
p

er
go
n
o
m
i
d
al
am

m
en

d
es
ai
n

su
at
u

p
ro
d
u
k

m
em

b
u
at

p
ro
d
u
k

te
rs
e
b
u
t
m
en

ja
d
i
le
b
ih

se
su
ai

d
en

ga
n

p
e
m
ak
ai

(u
se
rs

fr
ie
n
d
ly
),

m
em

u
as
ka
n
,

n
ya
m
an

d
an

am
an

(V
e
la
sc
o
,2
0
0
2
).
U
n
tu
k
m
em

u
d
ah
ka
n
d
an

m
en

gu
ra
n
gi

d
am

p
ak

n
e
ga
ti
f

ya
n
g

m
u
n
gk
in

ti
m
b
u
l,

p
e
n
e
ra
p
an

er
go
n
o
m
ih
e
n
d
ak
n
ya

m
en

gg
u
n
ak
an

b
ah
as
a
ya
n
g

se
d
e
rh
an
a,

b
ah
as
a
p
e
ru
sa
h
aa
n

at
au

b
ah
as
a
m
as
ya
ra
ka
t.

P
e
n
d
ek
at
an

si
st
e
m
ik
,

h
o
lis
ti
k,

in
te
rd
is
ip
lin
e
r

d
an

p
ar
ti
si
p
at
o
ri
(S
H
IP
)
h
en

d
ak
n
ya

se
la
lu

d
im

an
fa
at
ka
n
d
al
am

se
ti
ap

p
e
m
ec
ah
an

m
as
al
ah

at
au

m
er
en

ca
n
ak
an

se
su
at
u

se
h
in
gg
a
ti
d
ak

ad
a
la
gi
m
as
al
ah

ya
n
g
te
rt
in
gg
al
at
au

m
u
n
cu
l

d
ik
e
m
u
d
ia
n
h
ar
i(
M
an
u
ab
a,
2
0
0
4
b
).

D
ar
i
b
e
b
e
ra
p
a
p
e
rb
ai
ka
n
er
go
n
o
m
i
ya
n
g
te
la
h
d
ila
ku
ka
n

o
le
h
p
ar
a
ah
li
d
il
u
ar

n
e
ge
ri
ya
n
g
p
e
n
ca
ta
ta
n
d
at
an
ya

su
d
ah

b
ai
k,

ra
p
i
d
an

te
ra
tu
r,
te
rb
u
kt
i
b
ah
w
a
d
e
n
ga
n
p
e
n
e
ra
p
an

er
go
n
o
m
i

m
am

p
u

m
e
m
b
e
ri
ka
n

ke
u
n
tu
n
ga
n

se
ca
ra

ek
o
n
o
m
i,

m
en

in
gk
at
ka
n

ke
se
la
m
at
an

d
an

ke
n
ya
m
an
an

ke
rj
a.
M
al
ah

te
la
h
sa
m
p
ai
p
ad
a
ke
si
m
p
u
la
n
G
o
o
d
er
g
o
n
o
m
ic

is
g
o
o
d

ec
o
n
o
m
ic
.
M
ak
su
d
n
ya

ad
al
ah
,
ap
ab
ila

er
go
n
o
m
i

d
ap
at

d
it
er
ap
ka
n

d
e
n
ga
n

b
ai
k

d
an

b
e
n
ar

ak
an

d
ap
at

m
em

b
e
ri
ka
n
ke
u
n
tu
n
ga
n
ek
o
n
o
m
i
ya
n
g
le
b
ih

b
ai
k.

In
i
b
is
a

d
it
e
ri
m
a
d
an

d
ip
e
rt
an
gg
u
n
g-
ja
w
ab
ka
n
,
ka
re
n
a
h
as
il
ya
n
g

d
ic
ap
ai

m
e
la
lu
i
p
e
n
e
ra
p
an

er
go
n
o
m
i
ya
n
g
b
ai
k
d
an

b
en

ar
m
em

b
e
ri
ka
n
m
an
fa
at
:
(a
)
p
em

ak
ai
an

te
n
ag
a
o
to
t
b
is
a
le
b
ih

ef
is
ie
n
;
(b
)
p
em

an
fa
at
an

w
ak
tu

le
b
ih

ef
is
ie
n
;
(c
)
ke
le
la
h
an

b
e
rk
u
ra
n
g;

(d
)
ke
ce
la
ka
an

ke
rj
a

b
e
rk
u
ra
n
g

at
au

d
ap
at

d
it
ia
d
ak
an
;(
e)

p
e
n
ya
ki
t

ak
ib
at

ke
rj
a

b
e
rk
u
ra
n
g;

(f
)

ke
n
ya
m
an
an

d
an

ke
p
u
as
an

ke
rj
a
m
en

in
gk
at
;
(g
)
ef
is
ie
n
si

ke
rj
a
m
e
n
in
gk
at
;(
h
)
m
u
tu

p
ro
d
u
k
d
an

p
ro
d
u
kt
iv
it
as

ke
rj
a

m
en

in
gk
at
;
(i
)
ke
sa
la
h
an

ke
rj
a
b
e
rk
u
ra
n
g
d
an

ke
ru
sa
ka
n

d
ap
at

d
im

in
im

al
ka
n
;
d
an

(j
)
p
e
n
ge
lu
ar
an

u
n
tu
k
m
en

ga
ta
si

ak
ib
at

d
ar
i
ke
ce
la
ka
an

d
an

p
en

ya
ki
t
ak
ib
at

ke
rj
a

d
ap
at

d
ik
u
ra
n
gi

ya
n
g

ko
n
se
ku
en

si
n
ya

b
ia
ya

o
p
e
ra
si
o
n
al

d
ap
at

d
it
e
ka
n
(M

an
u
ab
a,
2
0
0
0
c)
.

P
e
m
b
ak
u
an

te
rh
ad
ap

u
ku
ra
n
-u
ku
ra
n
tu
b
u
h
(a
n
tr
o
p
o
m
e
tr
i)

o
ra
n
g-
o
ra
n
g
In
d
o
n
e
si
a
p
ad
a
u
m
u
m
n
ya

at
au

o
ra
n
g-

o
ra
n
g

B
al
i
p
ad
a
kh
u
su
sn
ya
,
se
h
in
gg
a
d
al
am

m
en

d
es
ai
n
te
m
p
at

d
u
d
u
k

(k
u
rs
i)

d
ap
at

m
en

ga
cu

ke
p
ad
a

u
ku
ra
n
-u
ku
ra
n

te
rs
eb

u
t.
Se
an
d
ai
n
ya

u
ku
ra
n
-u
ku
ra
n
b
ak
u
te
rs
eb

u
t
b
e
lu
m

ad
a,

d
ap
at

d
ila
ku
ka
n
p
e
n
gu
ku
ra
n
te
rh
ad
ap

an
tr
o
p
o
m
e
tr
i

si
sw

a
at
au

m
ah
as
is
w
a
ya
n
g
ak
an

m
en

gg
u
n
ak
an

te
m
p
at

d
u
d
u
k
te
rs
e
b
u
t.
Ta
p
ij
ik
a
d
at
a
an
tr
o
p
o
m
et
ri
si
sw

a
te
rs
e
b
u
t

ju
ga

ti
d
ak

ad
a,
m
ak
a
d
ap
at

d
ig
u
n
ak
an

p
e
rs
ya
ra
ta
n
te
m
p
at

d
u
d
u
k
se
b
ag
ai
b
er
ik
u
t
(N
al
a,
1
9
9
4
).

1
. 

Ti
n
gg
ia
la
s
d
u
d
u
k
d
ar
il
an
ta
i3
8
–
5
4
cm

(s
e
ti
n
gg
it
el
ap
ak

ka
ki
sa
m
p
ai
b
e
la
ka
n
g
lu
tu
t
at
au

p
o
p
lit
ea
l)
.

2
. 

A
la
s
d
u
d
u
k
h
e
n
d
ak
n
ya

ag
ak

m
ir
in
g
ke

b
e
la
ka
n
g
(1
4
o
–

2
4
o
d
ar
ib

id
an
g
h
o
ri
zo
n
ta
la
ta
u
d
ar
il
an
ta
i)
.
K
e
m
ir
in
ga
n

in
id
ip
e
rl
u
ka
n
,a
ga
r
tu
b
u
h
ti
d
ak

m
el
o
ro
t
ke

d
e
p
an

p
ad
a

sa
at

d
u
d
u
k

3
. 

U
ju
n
g
te
p
i
d
e
p
an

al
as

d
u
d
u
k
d
ib
u
at

ag
ak

b
u
la
t
u
n
tu
k

m
en

gh
in
d
ar
i
te
ka
n
an

p
ad
a
b
ag
ia
n
b
aw

ah
p
ah
a.

U
ju
n
g

b
ag
ia
n
d
e
p
an

in
i
d
ap
at

d
it
in
gg
ik
an

4
o
–
6
o
d
ar
i
al
as

d
u
d
u
k.

4
. 

Lu
as

al
as

d
u
d
u
k
se
b
ai
kn
ya

d
is
es
u
ai
ka
n
d
e
n
ga
n
u
ku
ra
n

p
an
ta
t
ya
it
u
:
4
0
–
4
5
cm

m
el
in
ta
n
g
d
an

3
8
–
4
2
cm

m
e
m
b
u
ju
r.

5
. 

Sa
n
d
ar
an

p
in
gg
an
g

d
an

p
u
n
gg
u
n
g

h
e
n
d
ak
n
ya

ag
ak

m
ir
in
g
ke

b
e
la
ka
n
g
d
e
n
ga
n
su
d
u
t
1
0
5
o
–
1
1
0
o
te
rh
ad
ap

al
as

d
u
d
u
k.

B
e
n
tu
k
sa
n
d
ar
an

p
in
gg
an
g
d
an

p
u
n
gg
u
n
g

se
b
ai
kn
ya

d
is
es
u
ai
ka
n
d
e
n
ga
n
le
n
gk
u
n
g
ve
rt
eb

ra
p
ad
a

tu
b
u
h

m
an
u
si
a.

Sa
n
d
ar
an

te
rs
eb

u
t
ak
an

m
e
n
o
p
an
g

p
u
n
gg
u
n
g

d
an

p
in
gg
an
g

d
e
n
ga
n

b
ai
k

b
ila

u
ku
ra
n

ti
n
gg
in
ya

4
8
–
5
0
cm

d
an

le
b
ar
n
ya

3
2
–
3
6
cm

.
P
e
n
ge
ta
h
u
an

te
rs
e
b
u
t

m
em

eg
an
g

p
e
ra
n
an

p
e
n
ti
n
g

d
i

d
al
am

m
en

in
gk
at
ka
n

p
e
m
ah
am

an
gu
ru

te
n
ta
n
g

ka
id
ah

ya
n
g
h
ar
u
s
d
iik
u
ti
te
rk
ai
t
d
e
n
ga
n
te
m
p
at

d
u
d
u
k
si
sw

a.
M
ej
a
b
e
la
ja
r
ad
al
ah

m
ej
a
ya
n
g
d
ig
u
n
ak
an

se
b
ag
ai
al
as

p
ad
a

sa
at

m
el
ak
u
ka
n
ak
ti
vi
ta
s
b
e
la
ja
r.
B
ila

m
e
ja

b
e
la
ja
r
te
rl
al
u

ti
n
gg
i
m
ak
a
b
ah
u
ak
an

le
b
ih

se
ri
n
g
te
ra
n
gk
at

p
ad
a
sa
at

m
en

u
lis

at
au

m
el
et
ak
ka
n

ta
n
ga
n

d
i
at
as

m
ej
a
d
an

b
ila

te
rl
al
u
re
n
d
ah

m
ak
a
si
ka
p
tu
b
u
h
ak
an

m
em

b
u
n
gk
u
k
p
ad
a

sa
at

m
en

u
lis
.

Si
ka
p

tu
b
u
h

ya
n
g

se
p
er
ti

it
u

d
ap
at

m
en

ga
ki
b
at
ka
n

sa
ki
t
p
in
gg
an
g
at
au

p
u
n
gg
u
n
g
d
an

sa
ki
t

p
ad
a
o
to
t-
o
to
t
le
h
er

d
an

b
ah
u
.
Te
rk
ai
t
d
e
n
ga
n
m
as
al
ah

te
rs
eb

u
t,
Su
ta
ja
ya

&
C
it
ra
w
at
h
i
(2
0
0
1
)
m
el
ap
o
rk
an

b
ah
w
a

p
e
rb
ai
ka
n

ko
n
d
is
i
ke
rj
a

ya
n
g

m
en

ga
cu

ke
p
ad
a

ka
id
ah

-
ka
id
ah

er
go
n
o
m
i

d
al
am

m
e
n
gg
u
n
ak
an

m
ik
ro
sk
o
p

d
i

La
b
o
ra
to
ri
u
m
B
io
lo
gi
ST
K
IP
Si
n
ga
ra
ja
m
en

gu
ra
n
gi
ga
n
gg
u
an

p
ad
a
si
st
em

m
u
sk
u
lo
sk
el
et
al

se
b
e
sa
r
5
4
,0
3
%

(p
<
0
,0
5
).

U
n
tu
k
m
e
n
ga
ta
si
m
as
al
ah

te
rs
e
b
u
t
m
ak
a
p
e
rl
u
d
ip
ili
h
m
e
ja

b
e
la
ja
r
ya
n
g
se
su
ai

d
e
n
ga
n
si
p
em

ak
ai
n
ya
.
D
al
am

h
al

in
i,

G
ra
n
d
je
an

(1
9
88
)
m
en

ya
ta
ka
n
b
ah
w
a
ti
n
gg
i
m
ej
a
u
n
tu
k

m
e
n
u
lis

d
an

m
em

b
ac
a
d
al
am

p
o
si
si
d
u
d
u
k
ad
al
ah

an
ta
ra

7
4

–
7
8
cm

u
n
tu
k
la
ki
-l
ak
id
an

an
ta
ra

7
0
–
7
4
cm

u
n
tu
k
w
an
it
a.

Se
d
an
gk
an

D
u
l&

W
ee
rd
m
ee
st
er

(2
0
0
3
)m

en
ya
ta
ka
n
b
ah
w
a

u
n
tu
k
ke
gi
at
an

ya
n
g
se
ri
n
g
m
en

gg
u
n
ak
an

m
at
a,
ta
n
ga
n
d
an

le
n
ga
n
se
b
ai
kn
ya

b
id
an
g
ke
rj
a
b
er
ad
a
p
ad
a
0
–
1
5
cm

d
ia
ta
s

ti
n
gg
is
ik
u
.
P
e
n
ge
ta
h
u
an

in
im

em
eg
an
g
p
e
ra
n
an

p
e
n
ti
n
g
d
i

d
al
am

u
p
ay
a

p
e
n
in
gk
at
an

p
em

ah
am

an
gu
ru

te
n
ta
n
g

m
an
fa
at

m
ej
a
b
el
aj
ar

ya
n
g
er
go
n
o
m
is
b
ag
i
ke
se
h
at
an

d
an

ke
n
ya
m
an
an

si
sw

a
d
al
am

p
ro
se
s
p
e
m
b
el
aj
ar
an
.

P
ap
an

tu
lis

ya
n
g
d
ig
u
n
ak
an

se
b
ag
ai
sa
ra
n
a
b
e
la
ja
r,
ka
d
an
g-

ka
d
an
g
d
it
em

p
at
ka
n
p
ad
a
te
m
p
at

ya
n
g
ti
d
ak

er
go
n
o
m
is
,

se
h
in
gg
a

d
ap
at

m
em

u
n
cu
lk
an

ga
n
gg
u
an

fi
si
o
lo
gi
s
p
ad
a

si
sw

a
at
au

m
ah
as
is
w
a
sa
at

m
em

b
ac
a
tu
lis
an

at
au

p
e
sa
n

ya
n
g

d
ib
u
at

d
i
p
ap
an

tu
lis

te
rs
e
b
u
t.

U
n
tu
k

m
en

ga
ta
si

m
as
al
ah

te
rs
eb

u
t
p
e
rl
u
d
ik
e
ta
h
u
i
ka
id
ah

-k
ai
d
ah

er
go
n
o
m
i

ya
n
g
d
ap
at

d
ig
u
n
ak
an

se
b
ag
ai
ac
u
an

d
id
al
am

p
en

em
p
at
an

p
ap
an

tu
lis

te
rs
e
b
u
t.

D
al
am

h
al

in
i
G
ra
n
d
je
an

(1
9
8
8
)

m
en

ga
n
ju
rk
an

ag
ar

ro
ta
si
m
at
a
sa
at

m
e
lih
at

su
at
u
o
b
je
k,

ti
d
ak

le
b
ih
d
ar
i5

o
d
ia
ta
s
h
o
ri
zo
n
ta
lp
la
n
e
d
an

3
0
o
d
ib
aw

ah



P
ro

si
di

ng
 S

em
in

ar
 P

ra
kt

ik
 K

ei
ns

in
yu

ra
n 

1 
(2

02
2)

 
 

IS
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U
ni

ve
rs

it
as

 K
at

ol
ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
1
1
6

h
o
ri
zo
n
ta
l
p
la
n
e.

D
e
n
ga
n

d
e
m
ik
ia
n

b
e
ra
rt
i
p
e
n
e
m
p
at
an

p
ap
an

tu
lis

h
e
n
d
ak
n
ya

m
em

p
e
rh
it
u
n
gk
an

si
sw

a
ya
n
g

d
u
d
u
k
p
al
in
g
d
ep

an
d
an

p
al
in
g
b
e
la
ka
n
g,

se
h
in
gg
a
ro
ta
si

m
at
a
m
er
ek
a
te
ta
p
b
e
ra
d
a
p
ad
a
re
n
ta
n
ga
n
te
rs
eb

u
t
d
ia
ta
s.

D
e
n
ga
n
ka
ta

la
in
,
ti
n
gg
ip
ap

an
tu
lis

h
ar
u
s
m
e
n
ga
cu

ke
p
ad
a

ti
n
gg
i
m
at
a

si
sw

a
d
al
am

p
o
si
si

d
u
d
u
k.

D
i
sa
m
p
in
g

it
u

m
as
al
ah

si
la
u

ju
ga

h
ar
u
s

d
ip
er
h
it
u
n
gk
an
,
ka
re
n
a

si
la
u

m
em

b
u
at

ra
sa

ti
d
ak

n
ya
m
an

d
an

m
en

gu
ra
n
gi
ke
m
am

p
u
an

m
at
a
u
n
tu
k
m
e
lih
at
.S
ila
u
m
u
n
cu
lk
ar
en

a
ad
a
b
ag
ia
n
-b
ag
ia
n

la
p
an
g
p
an
d
an
g
ya
n
g
te
rl
al
u
te
ra
n
g
d
ib
an
d
in
gk
an

d
e
n
ga
n

ti
n
gk
at

p
e
n
e
ra
n
ga
n
u
m
u
m

d
i
te
m
p
at

te
rs
e
b
u
t.
Si
la
u
d
ap
at

d
ih
in
d
ar
id
e
n
ga
n
ja
la
n
:

1
. 

M
en

e
m
p
at
ka
n
d
en

ga
n
te
p
at

su
m
b
er

p
e
n
e
ra
n
ga
n

te
rh
ad
ap

te
m
p
at

ke
rj
a
at
au

se
b
al
ik
n
ya

2
. 

M
en

u
ru
n
ka
n
in
te
n
si
ta
s
p
en

e
ra
n
ga
n
su
m
b
e
r

3
. 

M
en

gg
an
ti
b
ah
an

ya
n
g
m
en

gk
ila
t

4
. 

M
em

b
er
i
p
e
n
e
ra
n
ga
n
ya
n
g
m
em

ad
ai

p
ad
a
la
ta
r

b
e
la
ka
n
g
p
en

ye
b
ab

si
la
u
te
rs
eb

u
t

5
. 

M
en

gh
ila
n
gk
an

ko
n
tr
as

(M
an
u
ab
a,

2
0
0
4
a)
.

P
e
m
ah
am

an
gu
ru

te
rh
ad
ap

ka
jia
n

er
go
n
o
m
i

d
al
am

p
e
n
e
m
p
at
an

p
ap
an

tu
lis

d
an

fa
kt
o
r
si
la
u

ya
n
g

d
ap
at

m
en

gg
an
gg
u

p
ro
se
s
p
e
m
b
el
aj
ar
an

d
ap
at

d
im

an
fa
at
ka
n
se
b
ag
ai

u
p
ay
a
p
en

in
gk
at
an

p
ro
fe
si
o
n
al
is
m
e

gu
ru

d
al
am

m
e
n
ge
lo
la

sa
ra
n
a

p
e
m
b
e
la
ja
ra
n
.

P
e
n
e
ra
n
ga
n
ya
n
g
b
ai
k
sa
n
ga
t
p
en

ti
n
g,
ag
ar

p
e
ke
rj
aa
n
d
ap
at

d
ila
ku
ka
n

d
e
n
ga
n

b
e
n
ar

d
an

d
al
am

si
tu
as
i
n
ya
m
an
.
D
i

sa
m
p
in
g
it
u
p
ad
a
sa
at

m
e
la
ku
ka
n
ak
ti
vi
ta
s
d
ap
at

m
el
ih
at

o
b
je
k
d
e
n
ga
n
je
la
s
d
an

ce
p
at
,
se
h
in
gg
a
ti
d
ak

m
el
el
ah
ka
n

m
at
a.
P
ri
n
si
p
p
e
n
e
ra
n
ga
n
ya
n
g
b
ai
k
ad
al
ah
:

1
. 

Ju
m
la
h

at
au

in
te
n
si
ta
s

p
en

er
an
ga
n

ya
n
g

d
ip
er
lu
ka
n
h
e
n
d
ak
n
ya

d
is
e
su
ai
ka
n
d
e
n
ga
n
je
n
is

p
e
ke
rj
aa
n
,

ta
ja
m

lih
at

se
se
o
ra
n
g

d
an

lin
gk
u
n
ga
n
n
ya

2
. 

D
iu
p
ay
ak
an

ag
ar

m
e
n
d
ap
at
ka
n

p
en

am
p
ila
n

p
e
n
gl
ih
at
an

se
b
es
ar

1
0
0
%

3
. 

D
i
d
al
am

m
er
en

ca
n
ak
an

p
e
n
er
an
ga
n
,
d
i
sa
m
p
in
g

ef
is
ie
n
si

p
e
n
gl
ih
at
an
,

fa
kt
o
r

ke
am

an
an
,

ke
n
ya
m
an
an

d
an

ke
se
la
m
at
an

p
er
lu

d
ip
er
h
it
u
n
gk
an

4
. 

In
te
n
si
ta
s
p
e
n
er
an
ga
n
ya
n
g
b
ai
k
ad
al
ah

m
in
im

al
2
0
0
lu
x,
at
au

d
is
es
u
ai
ka
n
d
en

ga
n
je
n
is
ak
ti
vi
ta
s
d
i

te
m
p
at

te
rs
eb

u
t

5
. 

P
e
n
e
ra
n
ga
n

h
ar
u
s
d
iu
ta
m
ak
an

p
ad
a
p
e
ke
rj
aa
n

p
o
ko
k,

ke
m
u
d
ia
n

p
ad
a

la
ta
r
b
e
la
ka
n
gn
ya

d
an

te
ra
kh
ir
p
ad
a
lin
gk
u
n
ga
n
n
ya

(d
in
d
in
g,
at
ap
,l
an
ta
i

d
an

la
in
-l
ai
n
)
(M

an
u
ab
a,
2
0
0
4
a)
.

U
n
tu
k

ke
gi
at
an

b
e
la
ja
r

(m
em

b
ac
a

d
an

m
en

u
lis
)

d
ip
er
lu
ka
n
in
te
n
si
ta
s
p
e
n
e
ra
n
ga
n
se
b
es
ar

3
5
0
–
7
0
0
lu
x

(G
ra
n
d
je
an
,
1
9
8
8
).
D
at
a
in
i
d
it
u
n
ja
n
g
o
le
h
h
as
il
te
m
u
an

A
n
ta
ri

(2
0
0
4
)

ya
n
g

m
el
ap
o
rk
an

b
ah
w
a

in
te
n
si
ta
s

p
e
n
ca
h
ay
aa
n

d
i
ru
an
g
m
ik
ro

ko
n
se
lin
g
IK
IP

Si
n
ga
ra
ja

ad
al
ah

3
9
8
,7
5
lu
x
p
ad
a
ke
lo
m
p
o
k
p
e
rl
ak
u
an

d
an

4
0
2
,5
6

lu
x

p
ad
a

ke
lo
m
p
o
k

ko
n
tr
o
l.

U
n
tu
k

m
em

p
e
ro
le
h

p
e
n
e
ra
n
ga
n
se
b
es
ar

6
0
0
lu
x,
b
e
ra
p
a
d
ip
e
rl
u
ka
n
la
m
p
u
TL

“b
”
w
at
t
d
al
am

ru
an
ga
n
se
lu
as

“a
”
m

2
,d
ap
at

d
ili
h
at

p
ad
a

ru
m
u
s
se
b
ag
ai
b
er
ik
u
t
(M

an
u
ab
a,
2
0
0
4
a)
.

X
=
(a

x
6
0
x
1
/1
5
w
a
tt
)
:b

C
o
n
to
h
:

B
e
ra
p
ak
ah

d
ip
e
rl
u
ka
n
la
m
p
u
TL

4
0
w
at
t
d
al
am

ru
an
ga
n

se
lu
as

1
0
0
m

2

X
=
(1
0
0
x
6
0
x
1
/1
5
w
at
t)
:4
0
w
at
t

=
(6
0
0
0
/1
5
w
at
t
)
:4
0
w
at
t

=
4
0
0
:4
0
=
1
0

Ja
d
i
d
ip
er
lu
ka
n

1
0

la
m
p
u

TL
D
al
am

h
al

in
i
p
e
n
gg
u
n
aa
n

la
m
p
u
n
e
o
n
(T
L)

le
b
ih

b
ai
k
d
ar
ip
ad
a
la
m
p
u
p
ija
r,

ka
re
n
a

la
m
p
u

TL
m
em

b
e
ri

p
e
n
e
ra
n
ga
n

se
b
es
ar

7
5
%

d
an

p
an
as

h
an
ya

2
5
%
.
Se
d
an
gk
an

la
m
p
u
p
ija
r
m
en

ge
lu
ar
ka
n
p
an
as

7
5
%

d
an

m
em

b
e
ri

p
e
n
e
ra
n
ga
n

h
an
ya

2
5
%
.
D
i
sa
m
p
in
g

ke
le
b
ih
an

te
rs
eb

u
t,

la
m
p
u

TL
ju
ga

m
e
m
ili
ki

ke
ku
ra
n
ga
n

ya
it
u
:a
d
an
ya

ef
ek

ge
ta
ra
n
.M

as
al
ah

in
id
ap
at
d
ia
ta
si
d
e
n
ga
n

ja
la
n
m
en

u
tu
p
u
ju
n
g-
u
ju
n
g
la
m
p
u
TL
,
jik
a
d
ig
u
n
ak
an

h
an
ya

sa
tu

la
m
p
u
,
ta
p
i
jik
a
d
ig
u
n
ak
an

le
b
ih

d
ar
i
sa
tu

la
m
p
u
TL
,

h
e
n
d
ak
n
ya

d
ip
as
an
g
d
en

ga
n
T
si
st
e
m
.

Ji
ka

m
e
n
gg
u
n
ak
an

p
e
n
er
an
ga
n

al
am

i,
h
e
n
d
ak
n
ya

m
em

p
e
rh
at
ik
an

lu
as

je
n
d
el
a

1
/5

x
lu
as

la
n
ta
i

d
an

d
iu
p
ay
ak
an

ag
ar

la
n
ta
i
d
an

p
la
fo
n
b
e
rw

ar
n
a
le
m
b
u
t
at
au

p
u
ti
h
u
n
tu
k
m
em

b
an
tu

re
fl
e
ks
is
in
ar

d
an

u
n
tu
k
m
e
n
gu
ra
n
gi

ko
n
tr
as
.

D
e
n
ga
n

d
e
m
ik
ia
n

d
ap
at

d
ik
at
ak
an

b
ah
w
a

p
e
n
e
ra
n
ga
n

d
i
ru
an
g

b
e
la
ja
r
d
ap
at

d
iu
p
ay
ak
an

d
e
n
ga
n

m
en

ye
su
ai
ka
n
in
te
n
si
ta
s
p
e
n
er
an
ga
n
d
en

ga
n
je
n
is
ke
gi
at
an

ya
n
g

d
ila
ku
ka
n

d
i
ru
an
g

b
e
la
ja
r.

H
al

in
i
ak
an

sa
n
ga
t

m
em

b
an
tu

u
n
tu
k

m
e
n
ga
ta
si

ke
le
la
h
an

m
at
a

ya
n
g

d
ia
ki
b
at
ka
n

o
le
h

in
te
n
si
ta
s

p
e
n
e
ra
n
ga
n

ya
n
g

ti
d
ak

m
em

ad
ai
.O

ls
ze
w
sk
i(
1
9
9
8
)m

e
la
p
o
rk
an

b
ah
w
a
p
en

er
an
ga
n

ya
n
g
ti
d
ak

cu
ku
p
p
ad
a
te
m
p
at

ke
rj
a
o
p
e
ra
to
r
ko
m
p
u
te
r

m
en

ga
ki
b
at
ka
n
7
7
,8
%

o
p
e
ra
to
r
m
en

ge
lu
h
sa
ki
t
m
at
a.

Ji
ka

h
al
in
i
te
rj
ad
i
p
ad

a
ru
an
g
b
e
la
ja
r,
te
n
tu

ak
an

m
en

gg
an
gg
u

p
ro
se
s
p
em

b
el
aj
ar
an

ya
n
g
p
ad
a
ak
h
ir
n
ya

ak
an

m
en

u
ru
n
ka
n

p
re
st
as
i

b
e
la
ja
r.

D
i

sa
m
p
in
g

it
u

P
ar
ta
d
ja
ja

(2
0
0
4
)

m
el
ap
o
rk
an

b
ah
w
a

p
e
rb
ai
ka
n

si
st
e
m

p
en

ca
h
ay
aa
n

d
an

m
ed

ia
p
e
m
b
el
aj
ar
an

m
en

in
gk
at
ka
n
ke
ce
p
at
an

ke
rj
a
si
sw

a
se
b
es
ar

7
0
,4
6
%
,
ke
te
lit
ia
n
se
b
es
ar

5
6
,3
6
%

d
an

ko
n
st
an
si

ke
rj
a
se
b
e
sa
r
9
0
,9
5
%
.
P
e
n
ge
ta
h
u
an

in
i
d
ap
at

d
ia
p
lik
as
ik
an

o
le
h
se
o
ra
n
g
gu
ru

ke
ti
ka

in
gi
n
m
en

d
ap

at
ka
n
p
en

er
an
ga
n

ya
n
g

m
em

ad
ai

d
al
am

p
ro
se
s
p
e
m
b
el
aj
ar
an

d
an

ke
ti
ka

m
er
ek
a

m
en

en
tu
ka
n

p
ili
h
an

te
rh
ad
ap

je
n
is

su
m
b
e
r

p
e
n
e
ra
n
ga
n
ya
n
g
co
co
k
u
n
tu
k
p
ro
se
s
p
em

b
el
aj
ar
an
.

K
e
ti
ka

d
ig
u
n
ak
an

p
o
w
er

p
o
in
t
d
al
am

p
e
m
b
e
la
ja
ra
n
u
n
tu
k

m
en

am
p
ilk
an

in
fo
rm

as
i
ya
n
g
in
gi
n
d
is
am

p
ai
ka
n
ke

an
ak

d
id
ik
,
ka
d
an
g-
ka
d
an
g
ti
d
ak

d
ip
er
h
at
ik
an

se
b
er
ap
a
b
es
ar

h
u
ru
f
ya
n
g

d
ig
u
n
ak
an

d
an

b
er
ap
a

b
ar
is

ka
lim

at
ya
n
g

se
h
ar
u
sn
ya

d
it
u
lis

p
ad
a

sa
tu

sl
id
e
.

K
e
ti
d
ak
-p
e
d
u
lia
n

te
rh
ad
ap

h
al
it
u
m
en

ga
ki
b
at
ka
n
ta
m
p
ila
n
tu
lis
an

-t
u
lis
an

d
i

la
ya
r
ya
n
g
ti
d
ak

te
rb
ac
a
o
le
h
p
eb

el
aj
ar

ya
n
g
d
u
d
u
k
p
al
in
g

b
e
la
ka
n
g.

M
as
al
ah

in
i
se
ri
n
g

m
u
n
cu
l,

ka
re
n
a

b
e
lu
m

d
ip
er
h
at
ik
an
n
ya

ka
id
ah

-k
ai
d
ah

er
go
n
o
m
i,
se
h
in
gg
a
d
ap
at

m
en

ga
ki
b
at
ka
n

re
sp
o
n

fi
si
o
lo
gi
s

ya
n
g

ti
d
ak

m
en

gu
n
tu
n
gk
an
,
se
p
e
rt
i
m
is
al
n
ya

te
rj
ad
i
ak
o
m
o
d
as
i
m
at
a

ya
n
g
ti
d
ak

al
am

ia
h
ya
n
g
su
d
ah

te
n
tu

ak
an

m
em

p
e
rc
ep

at
m
u
n
cu
ln
ya

ke
le
la
h
an

p
ad
a

m
at
a

(G
ra
n
d
je
an
,

1
9
8
8
).

P
e
n
d
ap
at

in
i
d
id
u
ku
n
g
o
le
h
G
am

ez
&

C
yb
is

(1
9
9
8
)
ya
n
g

m
en

ya
ta
ka
n

b
ah
w
a

sa
ra
n
a

p
e
m
b
e
la
ja
ra
n

ya
n
g

ti
d
ak

m
em

en
u
h
i
sy
ar
at

er
go
n
o
m
i
m
en

ga
ki
b
at
ka
n
at
au

m
er
u
sa
k

ku
al
it
as

p
e
m
b
e
la
ja
ra
n
ya
n
g
b
er
ka
it
an

d
e
n
ga
n
tu
ju
an

ya
n
g

in
gi
n
d
ic
ap
ai
.

U
n
tu
k
m
en

ga
ta
si

m
as
al
ah

te
rs
eb

u
t
d
i
at
as
,
d
al
am

h
al

in
i

p
e
rl
u
d
ik
aj
i
te
n
ta
n
g
ka
id
ah

-k
ai
d
ah

er
go
n
o
m
i
ya
n
g
d
ap
at

d
it
e
ra
p
ka
n

d
al
am

p
em

ak
ai
an

h
u
ru
f

te
rs
e
b
u
t

d
e
n
ga
n

ke
te
n
tu
an

se
b
ag
ai
b
e
ri
ku
t
(M

an
u
ab
a,
1
9
9
8
).

Ti
n
gg
ih
u
ru
f
(d
al
am

m
m
)
=
ja
ra
k
b
ac
a
(d
al
am

m
m
)/
2
0
0

Le
b
ar

h
u
ru
f
=
2
/3

x
ti
n
gg
i
h
u
ru
f
Te
b
al
h
u
ru
f
=
1
/6

x
ti
n
gg
i

h
u
ru
f

Ja
ra
k
an
ta
ra

2
h
u
ru
f
=
1
/5

x
ti
n
gg
i
h
u
ru
f

Ja
ra
k
an
ta
ra

2
ka
ta

=
2
/3

x
ti
n
gg
i
h
u
ru
f
Ja
ra
k
an
ta
ra

2
b
ar
is
ka
lim

at
=
1
x
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U
ni
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as

 K
at
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ik

 W
id

ya
 M

an
da

la
 S

ur
ab

ay
a 

Se
m
in
a
r
P
ra
kt
ik
K
ei
n
si
n
yu
ra
n
,2
0
2
2
|
1
1
7

ti
n
gg
ih
u
ru
f

D
al
am

h
al

in
i
h
u
ru
f
ya
n
g

ge
la
p

d
i
at
as

la
ta
r
b
e
la
ka
n
g

(b
a
ck
g
ro
u
n
d
)
ya
n
g
te
ra
n
g
le
b
ih

er
go
n
o
m
is

d
ib
an
d
in
gk
an

d
e
n
ga
n
h
u
ru
f
ya
n
g
te
ra
n
g
d
ia
ta
s
la
ta
r
b
e
la
ka
n
g
ya
n
g
ge
la
p

jik
a
ti
d
ak

ad
a
ef
ek

p
an
tu
la
n
ca
h
ay
a,

se
p
e
rt
i
tu
lis
an

p
ad
a

w
h
it
e
b
o
a
rd
.
A
ka
n
te
ta
p
i
jik
a
la
ta
r
b
e
la
ka
n
gn
ya

b
e
rw

ar
n
a

h
ija
u
tu
a
at
au

b
ir
u
tu
a
m
ak
a
tu
lis
an

se
b
ai
kn
ya

b
e
rw

ar
n
a

te
ra
n
g
(p
u
ti
h
)
ka
re
n
a
ad
a
ef
ek

ca
h
ay
a
ya
n
g
ke
lu
ar

d
ar
iL
C
D

d
an

d
ip
an
tu
lk
an

d
i
la
ya
r

(s
cr
ee
n
).

Ji
ka

la
ta
r

b
e
la
ka
n
g

b
e
rw

ar
n
a
p
u
ti
h

m
ak
a
tu
lis
an

se
b
ai
kn
ya

b
er
w
ar
n
a
h
it
am

at
au

b
ir
u
tu
a.
H
in
d
ar
ip

e
n
gg
u
n
aa
n
w
ar
n
a
m
er
ah

at
au

u
n
gu

u
n
tu
k
la
ta
r
b
e
la
ka
n
g
at
au

tu
lis
an

ya
n
g
in
gi
n
d
it
am

p
ilk
an

d
al
am

p
o
w
er

p
o
in
t
ka
re
n
a

w
ar
n
a

m
e
ra
h

m
em

ili
ki

ef
ek

p
si
ko
fi
si
o
lo
gi
s
ya
n
g
si
fa
tn
ya

m
en

gg
an
gg
u
d
an

w
ar
n
a
u
n
gu

b
e
rs
if
at

ag
re
si
f

se
h
in
gg
a

d
ap
at

m
en

im
b
u
lk
an

ke
lu
h
an

se
p
e
rt
i:
(a
)
sa
ki
t
ke
p
al
a;

(b
)
sa
ki
t
d
i
se
ki
ta
r
m
at
a;

(c
)
n
e
k
d
i

se
ki
ta
r
m
at
a;
(d
)
m
at
a
b
e
ra
ir
;(
e)
m
at
a
p
e
ri
h
;(
f)
p
en

gl
ih
at
an

ka
b
u
r;
(g
)
p
en

gl
ih
at
an

ga
n
d
a;

d
an

(h
)
m
at
a
le
la
h
(f
re
ku
e
n
si

ke
d
ip
an

m
at
a
m
en

in
gk
at
)
(S
u
ta
ja
ya
,
2
0
0
9
b
).
D
is
am

p
in
g
it
u

p
e
rl
u
d
ip
e
rt
im

b
an
gk
an

p
en

gg
u
n
aa
n
w
ar
n
a
la
in
n
ya

ka
re
n
a

m
em

ili
ki
si
fa
t
se
p
er
ti
ya
n
g
te
rt
er
a
p
ad
a
ta
b
e
l1

Ta
b
e
l1
.E
fe
k
P
si
ko
fi
si
o
lo
gi
s
W
ar
n
a

W
ar

n
a

Ef
e k ja
r

ak

Ef
e
k

Su
h
u

Ef
e
k

P
si
ko

fi
si
o
lo
gi
s

B
ir
u

ja
u
h

d
in
g

in
le
m
b
u
t

H
ija

u
ja
u
h

sa
n

ga
t

d
in
g

in

sa
n
ga
t

le
m
b
u
t

M
er

ah
d
e
ka
t

h
an
ga

t/
p
an as

m
en

gg
an
gg
u

O
ra

n
ye

sa
n
ga
t

d
e
ka
t

sa
n

ga
t

p
an as

m
er
an
gs
an
g

K
u
n
i

n
g

d
e
ka
t

sa
n

ga
t

p
an as

m
er
an
gs
an
g

C
o
kl

at
sa
n
ga
t

d
e
ka
t

n
e
tr

al
m
er
an
gs
an
g

U
n
g

u
sa
n
ga
t

d
e
ka
t

d
in
g

in
ag
re
si
f

A
n
im

as
i

su
ar
a

d
al
am

e-
le
a
rn
in
g

h
e
n
d
ak
n
ya

m
em

p
e
rh
at
ik
an

in
te
n
si
ta
s

ke
b
is
in
ga
n
n
ya
.

K
ar
e
n
a

in
te
n
si
ta
s
b
is
in
g
ya
n
g
ti
d
ak

ad
e
ku
at

d
ap
at

m
en

im
b
u
lk
an

b
e
rb
ag
ai

m
as
al
ah

fi
si
o
lo
gi
s
d
al
am

tu
b
u
h

se
p
er
ti
:
(a
)

a
u
d
it
o
ry

ef
fe
ct

ya
it
u
p
e
n
ga
ru
h
b
is
in
g
te
rh
ad
ap

o
rg
an

p
e
n
d
en

ga
ra
n

se
h
in
gg
a

d
ap
at

b
e
ra
ki
b
at

te
rj
ad
i
tu
li

te
m
p
o
re
r
at
au

tu
li
p
e
rm

an
e
n
d
an

(b
)
n
o
n
a
u
d
it
o
ry
ef
fe
ct

ya
it
u
:

(1
)

te
ka
n
an

d
ar
ah

m
en

in
gk
at
;

(2
)

si
st
e
m

ka
rd
io
va
sk
u
le
r

at
au

d
e
n
yu
t

n
ad
i/

d
e
n
yu
t

ja
n
tu
n
g

m
en

in
gk
at
;
(3
)
te
rj
ad
i
ga
n
gg
u
an

o
rg
an

p
e
n
ce
rn
aa
n
;
(4
)

te
rj
ad
i
ga
n
gg
u
an

p
ad
a
si
st
e
m

u
ri
n
ar
ia

(p
o
liu
re
a)
;
(5
)

to
n
u
s

o
to
t

m
en

in
gk
at

se
h
in
gg
a

te
rj
ad
i

ke
lu
h
an

m
u
sk
u
lo
sk
el
et
al
;
d
an

(6
)
b
e
rp
en

ga
ru
h
te
rh
ad
ap

fa
ko
r

p
si
ko
lo
gi
s

b
e
ru
p
a

in
so
m
n
ia
/s
u
ka
r

ti
d
u
r,

su
sa
h

ko
n
se
n
tr
as
i,
ke
te
n
an
ga
n
te
rg
an
gg
u
,d
an

ge
lis
ah
.

Se
b
ag
ai

ac
u
an

d
al
am

m
e
n
en

tu
ka
n
an
im

as
i
su
ar
a
ya
n
g

in
gi
n

d
ia
p
lik
as
ik
an

d
al
am

e-
le
a
rn
in
g

d
ap
at

d
ili
h
at

ke
te
n
tu
an

b
is
in
g
p
ad
a
Ta
b
e
l2
.

Ta
b
e
l2
.I
n
te
n
si
ta
s
B
is
in
g
se
su
ai
P
e
ke
rj
aa
n

N o

Ti
p
e

P
e
ke
rj
aa
n

N
ila
i

A
m
b
an

g

B
at
as

(N
A
B
)

B
is
in
g

(d
B
(A
))

1
P
e
ke
rj
aa
n
fi
si
k
n
o
n
ke
ah
lia
n

8
0

2
K
e
rj
a

fi
si
k

d
e
n
ga
n

se
d
ik
it

ke
ah
lia
n

7
5

3
K
e
rj
a
fi
si
k
d
e
n
ga
n
ke
te
lit
ia
n

7
0

4
K
e
rj
a
ad
m
in
is
tr
as
ir
u
ti
n

7
0

5
K
e
rj
a

ad
m
in
is
tr
as
i

d
e
n
ga
n

ke
te
lit
ia
n
ti
n
gg
i

6
0

6
K
e
rj
a
ad
m
in
is
tr
as
i+

ko
m
u
n
ik
as
i

5
5

7
K
e
rj
a
m
e
n
ta
ld
en

ga
n
ko
n
se
n
tr
as
i

ti
n
gg
i

4
5

8
B
ac
a
d
ip
e
rp
u
st
ak
aa
n

3
5

A
n
im

as
i
m
u
si
k
d
al
am

e-
le
a
rn
in
g

ju
ga

se
ri
n
g
d
im

an
fa
at
ka
n

d
al
am

p
e
m
b
e
la
ja
ra
n
.
D
al
am

h
al

in
i,
P
as
ia
k
&

O
th
e
rs

(2
0
0
7
)

m
en

ya
ta
ka
n
b
ah
w
a
al
u
n
an

m
u
si
k
m
em

b
e
ri
ka
n
n
u
an
sa

p
ad
a

jiw
a
ya
n
g
m
am

p
u
m
e
m
b
aw

a
p
e
ru
b
ah
an
.
B
eb

er
ap
a
p
e
n
e
lit
ia
n

m
en

gu
n
gk
ap
ka
n
b
ah
w
a
m
u
si
k
te
rt
e
n
tu

d
ap
at

m
em

p
e
rb
ai
ki

ke
ke
b
al
an

tu
b
u
h
,m

e
n
in
gk
at
ka
n

vi
ta
lit
as
,

d
an

m
en

in
gk
at
ka
n

ke
ge
m
b
ir
aa
n

at
au

ke
ri
an
ga
n

h
at
i
se
p
an
ja
n
g

h
ar
i.
Tu

b
u
h

b
an
ya
k
m
er
ek
am

b
e
rb
ag
ai

h
al

ya
n
g
m
em

b
er
i

n
u
an
sa

p
ad
a
jiw

a.
M
is
al
n
ya

ke
ti
ka

m
e
n
gh
ad
ap
i
u
jia
n

at
au

m
at
e
ri
p
e
m
b
e
la
ja
ra
n
ya
n
g
ag
ak

b
e
ra
t,
ak
an

m
u
n
cu
l
re
sp
o
n

fi
si
o
lo
gi
s

b
e
ru
p
a:

(a
)

d
e
n
yu
t

n
ad
i
at
au

d
e
n
yu
t

ja
n
tu
n
g

m
en

in
gk
at
;
(b
)
fr
e
ku
e
n
si

p
e
rn
ap
as
an

b
e
rt
am

b
ah

ce
p
at
;
(c
)

p
e
n
ge
lu
ar
an

ke
ri
n
ga
t
b
e
rt
am

b
ah
;
(c
)
va
so
ko
n
tr
ik
si
p
e
m
b
u
lu
h

d
ar
ah
;
(d
)
al
ir
an

d
ar
ah

b
er
ta
m
b
ah

ce
p
at
;
(e
)
p
u
p
il

m
at
a

m
el
eb

ar
;d
an

(f
)t
u
b
u
h
se
m
ak
in
le
m
as
.D

is
in
id
ip
er
lu
ka
n
m
u
si
k

ya
n
g

te
p
at

ya
n
g

d
it
er
ap
ka
n

d
al
am

e
-l
ea
rn
in
g

d
e
n
ga
n

m
em

p
e
rh
at
ik
an

ke
te
n
tu
an

p
ad
a
Ta
b
e
l3
.

K
e
si
m
p
u
la
n

D
ar
ih
as
il
ka
jia
n
te
rs
eb

u
t
d
ap
at

d
is
im

p
u
lk
an

se
b
ag
ai
b
e
ri
ku
t.

1
. 

P
e
n
ge
ta
h
u
an

gu
ru

m
en

ge
n
ai

p
ri
n
si
p
-

p
ri
n
si
p

er
go
n
o
m
i
d
al
am

p
e
m
b
el
aj
ar
an

sa
n
ga
t
re
le
va
n
d
i

d
al
am

u
p
ay
a
m
en

in
gk
at
ka
n
p
ro
fe
si
o
n
al
is
m
e
gu
ru

2
. 

P
e
m
ah
am

an
gu
ru

m
en

ge
n
ai

p
e
ra
n
an

p
ri
n
si
p
-

p
ri
n
si
p

er
go
n
o
m
i

d
al
am

p
em

b
e
la
ja
ra
n

d
an

d
am

p
ak

ya
n
g

d
it
im

b
u
lk
an

o
le
h

sa
ra
n
a

d
an

p
ra
sa
ra
n
a
ya
n
g
ti
d
ak

er
go
n
o
m
ik
d
ap
at

m
en

am
b
ah

w
aw

as
an
n
ya

d
al
am

u
p
ay
a
p
e
n
ge
lo
la
an

ke
la
s

3
. 

K
e
n
d
al
a
ya
n
g
d
ih
ad
ap
i
d
al
am

m
en

so
si
al
is
as
ik
an

p
ri
n
si
p
-p
ri
n
si
p

er
go
n
o
m
i

d
al
am

p
e
m
b
el
aj
ar
an

d
ap
at

d
ija
d
ik
an

ta
n
ta
n
ga
n

se
ka
lig
u
s

p
e
lu
an
g

d
al
am

p
en

er
ap
an

e
rg
o
n
o
m
id
is
ek
o
la
h
.

Sa
ra
n

ya
n
g
ta
m
p
ak
n
ya

p
en

ti
n
g
u
n
tu
k
d
is
am

p
ai
ka
n

p
ad
a

ka
jia
n
in
ia
d
al
ah
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 K
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ra
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ra
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1
1
8

1
. 

D
al
am

m
e
n
d
es
ai
n
at
au

m
en

d
e
sa
in

ru
an
g
b
el
aj
ar
,

d
is
ar
an
ka
n

u
n
tu
k

se
la
lu

m
en

er
ap
ka
n

ka
id
ah

-
ka
id
ah

e
rg
o
n
o
m
ic

2
. 

K
ai
d
ah
-k
ai
d
ah

er
go
n
o
m
i
h
ar
u
s
d
it
er
ap
ka
n

se
ja
k

d
in
i,
se
h
in
gg
a
ti
d
ak

m
em

er
lu
ka
n
b
ia
ya

ya
n
g
b
es
ar

at
au

ti
d
ak

ad
a
b
ia
ya

ya
n
g
te
rb
u
an
g
p
e
rc
u
m
a
ya
n
g

h
an
ya

d
ap
at

d
ila
ku
ka
n
o
le
h
gu
ru

ya
n
g
in
o
va
ti
f,

p
ro
ak
ti
f,
d
an

p
ro
d
u
kt
if

3
. 

P
ro
fe
si
o
n
al
is
m
e

gu
ru

h
en

d
ak
n
ya

d
ile
n
gk
ap
i

d
e
n
ga
n

ko
m
p
et
en

si
d
al
am

b
id
an
g

er
go
n
o
m
i

se
h
in
gg
a
m
er
ek
a
m
am

p
u
m
en

ge
lo
la

ke
la
s
se
ca
ra

ef
ek
ti
f,
n
ya
m
an
,a
m
an
,s
e
h
at
,d
an

ef
is
ie
n
.

U
ca
p
an

Te
ri
m
ak
as
ih

U
ca
p
an

te
ri
m
ak
as
ih
d
it
u
ju
ka
n
ke
p
ad
a
(1
)
U
n
iv
er
si
ta
s
K
at
o
lik

W
id
ya

M
an
d
al
a
kh
u
su
sn
ya

b
ag
ia
n

A
ka
d
e
m
ik

ya
n
g
te
la
h

m
em

p
e
rs
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