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llectio
n

s 

3
. W

o
rk

in
g
 w

ith
 co

llectio
n
s 

4
. L

earn
 ab

o
u
t lam

b
d
as an

d
 h

ig
h
er-o

rd
er fu

n
ctio

n
s 

5
. M

ak
e w

o
rd

 lists 

6
. S

u
m

m
ary

 

7
. L

earn
 m

o
re 

 A
b

o
u

t th
is c

o
d

ela
b

 

su
b
jectL

ast u
p
d

ated
 O

ct 2
0
, 2

0
2
3

 

a
cco

u
n
t_

circleW
ritten

 b
y
 G

o
o
g
le D

ev
elo

p
ers T

rain
in

g
 team

 

1
. B

efo
re y

o
u

 b
eg

in
 

C
a
u

tio
n

: T
h

is co
d
elab

 is o
u
t o

f d
ate an

d
 n

o
 lo

n
g
er m

ain
tain

ed
. In

stead
, p

lease refer to
 th

e 

A
n
d
ro

id
 B

asics w
ith

 C
o
m

p
o
se co

u
rse fo

r th
e latest reco

m
m

en
d
ed

 p
ractices. 

In
 th

is co
d

elab
 y

o
u
 w

ill learn
 m

o
re ab

o
u
t co

llectio
n
s, an

d
 ab

o
u
t lam

b
d
as an

d
 h

ig
h
er-o

rd
er 

fu
n
ctio

n
s in

 K
o
tlin

. 

P
r
ere

q
u

isite
s 

• 
A

 b
asic u

n
d
erstan

d
in

g
 o

f K
o
tlin

 co
n
cep

ts as p
resen

ted
 in

 th
e p

rio
r co

d
elab

s. 

• 
F

am
iliar w

ith
 u

sin
g
 th

e K
o
tlin

 P
lay

g
ro

u
n
d

 fo
r creatin

g
 an

d
 ed

itin
g
 K

o
tlin

 p
ro

g
ram

s. 

W
h

a
t y

o
u

'll lea
rn

 

• 
H

o
w

 to
 w

o
rk

 w
ith

 co
llectio

n
s in

clu
d
in

g
 sets an

d
 m

ap
s 

• 
T

h
e b

asics o
f lam

b
d

as 

• 
T

h
e b

asics o
f h

ig
h
er-o

rd
er fu

n
ctio

n
s 

W
h

a
t y

o
u

 n
ee

d
 

• 
A

 co
m

p
u
ter w

ith
 an

 in
tern

et co
n
n
ectio

n
 to

 access th
e K

o
tlin

 P
lay

g
ro

u
n
d

 

https://developer.android.com/codelabs/basic-android-kotlin-training-collections
https://developer.android.com/codelabs/basic-android-kotlin-training-collections?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-collections#0
https://developer.android.com/courses/android-basics-compose/course
https://developer.android.com/training/kotlinplayground
https://developer.android.com/training/kotlinplayground


2
. L

ea
rn

 a
b

o
u

t co
llectio

n
s 

A
 co

llectio
n

 is a g
ro

u
p
 o

f related
 item

s, lik
e a list o

f w
o
rd

s, o
r a set o

f em
p

lo
y
ee reco

rd
s. T

h
e 

co
llectio

n
 can

 h
av

e th
e item

s o
rd

ered
 o

r u
n
o
rd

ered
, an

d
 th

e item
s can

 b
e u

n
iq

u
e o

r n
o
t. Y

o
u
'v

e 

alread
y
 learn

ed
 ab

o
u
t o

n
e ty

p
e o

f co
llectio

n
, lists. L

ists h
av

e an
 o

rd
er to

 th
e item

s, b
u
t th

e item
s 

d
o
n
't h

av
e to

 b
e u

n
iq

u
e. 

A
s w

ith
 lists, K

o
tlin

 d
istin

g
u
ish

es b
etw

een
 m

u
tab

le an
d
 im

m
u
tab

le co
llectio

n
s. K

o
tlin

 p
ro

v
id

es 

n
u
m

ero
u
s fu

n
ctio

n
s fo

r ad
d
in

g
 o

r d
eletin

g
 item

s, v
iew

in
g
, an

d
 m

an
ip

u
latin

g
 co

llectio
n
s. 

C
rea

te a
 list 

In
 th

is task
 y

o
u
'll rev

iew
 creatin

g
 a list o

f n
u
m

b
ers an

d
 so

rt th
em

. 

1
. 

O
p
en

 th
e K

o
tlin

 P
lay

g
ro

u
n
d

. 

2
. 

R
ep

lace an
y
 co

d
e w

ith
 th

is co
d
e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
n
u
m
b
e
r
s
 
=
 
l
i
s
t
O
f
(
0
,
 
3
,
 
8
,
 
4
,
 
0
,
 
5
,
 
5
,
 
8
,
 
9
,
 
2
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
l
i
s
t
:
 
 
 
$
{
n
u
m
b
e
r
s
}
"
)
 

}
 

3
. 

R
u
n

 th
e p

ro
g
ram

 b
y
 tap

p
in

g
 th

e g
reen

 arro
w

, an
d
 lo

o
k
 at th

e resu
lts th

at ap
p
ear: 

l
i
s
t
:
 
 
 
[
0
,
 
3
,
 
8
,
 
4
,
 
0
,
 
5
,
 
5
,
 
8
,
 
9
,
 
2
]
 

4
. 

T
h
e list co

n
tain

s 1
0

 n
u
m

b
ers fro

m
 0

 to
 9

. S
o
m

e o
f th

e n
u
m

b
ers ap

p
ear m

o
re th

an
 o

n
ce 

w
h
ile so

m
e d

o
n
't ap

p
ear at all. 

5
. 

T
h
e o

rd
er o

f th
e item

s in
 th

e list m
atters: th

e first item
 is 0

, th
e seco

n
d
 item

 is 3
, an

d
 so

 

o
n
. T

h
e item

s w
ill stay

 in
 th

at o
rd

er u
n
less y

o
u
 ch

an
g
e th

em
. 

6
. 

R
ecall fro

m
 earlier co

d
elab

s th
at lists h

av
e m

an
y
 b

u
ilt-in

 fu
n
ctio

n
s, lik

e s
o
r
t
e
d
(
)
, w

h
ich

 

retu
rn

s a co
p
y

 o
f th

e list so
rted

 in
 ascen

d
in

g
 o

rd
er. A

fter th
e p

r
i
n
t
l
n
(
)

, ad
d
 a lin

e to
 

y
o
u
r p

ro
g
ram

 to
 p

rin
t a so

rted
 co

p
y
 o

f th
e list: 

p
r
i
n
t
l
n
(
"
s
o
r
t
e
d
:
 
$
{
n
u
m
b
e
r
s
.
s
o
r
t
e
d
(
)
}
"
)
 

7
. 

R
u
n

 y
o
u
r p

ro
g
ram

 ag
ain

 an
d
 lo

o
k
 at th

e resu
lts: 

l
i
s
t
:
 
 
 
[
0
,
 
3
,
 
8
,
 
4
,
 
0
,
 
5
,
 
5
,
 
8
,
 
9
,
 
2
]
 

s
o
r
t
e
d
:
 
[
0
,
 
0
,
 
2
,
 
3
,
 
4
,
 
5
,
 
5
,
 
8
,
 
8
,
 
9
]
 

W
ith

 th
e n

u
m

b
ers so

rted
, it's easier to

 see h
o
w

 m
an

y
 tim

es each
 n

u
m

b
er ap

p
ears in

 y
o
u
r list, o

r if 

it d
o
esn

't ap
p
ear at all. 

L
ea

r
n

 a
b

o
u

t sets 

https://developer.android.com/codelabs/basic-android-kotlin-training-collections?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-collections#1
https://kotlinlang.org/docs/reference/collections-overview.html
https://developer.android.com/training/kotlinplayground


A
n
o
th

er ty
p

e o
f co

llectio
n
 in

 K
o
tlin

 is a set. It's a g
ro

u
p
 o

f related
 item

s, b
u
t u

n
lik

e a list, th
ere 

can
't b

e an
y

 d
u
p
licates, an

d
 th

e o
rd

er d
o

esn
't m

atter. A
n
 item

 can
 b

e in
 th

e set o
r n

o
t, b

u
t if it's in

 

th
e set, th

ere is o
n

ly
 o

n
e co

p
y
 o

f it. T
h
is is sim

ilar to
 th

e m
ath

em
atical co

n
cep

t o
f a set. F

o
r 

ex
am

p
le, th

ere is a set o
f b

o
o
k
s th

at y
o
u
'v

e read
. R

ead
in

g
 a b

o
o
k
 m

u
ltip

le tim
es d

o
esn

't ch
an

g
e 

th
e fact it is in

 th
e set o

f b
o
o
k
s th

at y
o
u
'v

e read
. 

1
. 

A
d
d
 th

ese lin
es to

 y
o
u
r p

ro
g
ram

 to
 co

n
v
ert th

e list to
 a set: 

v
a
l
 
s
e
t
O
f
N
u
m
b
e
r
s
 
=
 
n
u
m
b
e
r
s
.
t
o
S
e
t
(
)
 

p
r
i
n
t
l
n
(
"
s
e
t
:
 
 
 
 
$
{
s
e
t
O
f
N
u
m
b
e
r
s
}
"
)
 

2
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e resu
lts: 

l
i
s
t
:
 
 
 
[
0
,
 
3
,
 
8
,
 
4
,
 
0
,
 
5
,
 
5
,
 
8
,
 
9
,
 
2
]
 

s
o
r
t
e
d
:
 
[
0
,
 
0
,
 
2
,
 
3
,
 
4
,
 
5
,
 
5
,
 
8
,
 
8
,
 
9
]
 

s
e
t
:
 
 
 
 
[
0
,
 
3
,
 
8
,
 
4
,
 
5
,
 
9
,
 
2
]
 

T
h
e resu

lt h
as all th

e n
u

m
b
ers in

 th
e o

rig
in

al list, b
u

t each
 o

n
ly

 ap
p

ears o
n

ce. N
o
te th

at th
ey

 are 

in
 th

e sam
e o

rd
er as in

 th
e o

rig
in

al list, b
u

t th
at o

rd
er isn

't sig
n
ifican

t fo
r a set. 

3
. 

D
efin

e a m
u
tab

le set an
d
 an

 im
m

u
tab

le set, an
d
 in

itialize th
em

 w
ith

 th
e sam

e set o
f 

n
u
m

b
ers b

u
t in

 a d
ifferen

t o
rd

er b
y
 ad

d
in

g
 th

ese lin
es: 

v
a
l
 
s
e
t
1
 
=
 
s
e
t
O
f
(
1
,
2
,
3
)
 

v
a
l
 
s
e
t
2
 
=
 
m
u
t
a
b
l
e
S
e
t
O
f
(
3
,
2
,
1
)
 

4
. 

A
d
d
 a lin

e to
 p

rin
t w

h
eth

er th
ey

 are eq
u

al: 

p
r
i
n
t
l
n
(
"
$
s
e
t
1
 
=
=
 
$
s
e
t
2
:
 
$
{
s
e
t
1
 
=
=
 
s
e
t
2
}
"
)
 

5
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e n
ew

 resu
lts: 

[
1
,
 
2
,
 
3
]
 
=
=
 
[
3
,
 
2
,
 
1
]
:
 
t
r
u
e
 

E
v
en

 th
o
u
g
h
 o

n
e is m

u
tab

le an
d
 o

n
e isn

't, an
d
 th

ey
 h

av
e th

e item
s in

 a d
ifferen

t o
rd

er, th
ey

're 

co
n
sid

ered
 eq

u
al b

ecau
se th

ey
 co

n
tain

 ex
actly

 th
e sam

e set o
f item

s. 

O
n
e o

f th
e m

ain
 o

p
eratio

n
s y

o
u
 m

ig
h
t p

erfo
rm

 o
n
 a set is ch

eck
in

g
 if a p

articu
lar item

 is in
 th

e 

set o
r n

o
t w

ith
 th

e c
o
n
t
a
i
n
s
(
)

 fu
n
ctio

n
. Y

o
u
'v

e seen
 c
o
n
t
a
i
n
s
(
)
 b

efo
re, b

u
t u

sed
 it o

n
 a list. 

6
. 

A
d
d
 th

is lin
e to

 y
o
u
r p

ro
g
ram

 to
 p

rin
t if 7

 is in
 th

e set: 

p
r
i
n
t
l
n
(
"
c
o
n
t
a
i
n
s
 
7
:
 
$
{
s
e
t
O
f
N
u
m
b
e
r
s
.
c
o
n
t
a
i
n
s
(
7
)
}
"
)
 

7
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e ad
d
itio

n
al resu

lts: 

c
o
n
t
a
i
n
s
 
7
:
 
f
a
l
s
e
 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/-set/
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/-set/#functions


Y
o
u
 can

 try
 testin

g
 it w

ith
 a v

alu
e th

at is in
 th

e set, to
o
. 

A
ll o

f th
e co

d
e ab

o
v

e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
n
u
m
b
e
r
s
 
=
 
l
i
s
t
O
f
(
0
,
 
3
,
 
8
,
 
4
,
 
0
,
 
5
,
 
5
,
 
8
,
 
9
,
 
2
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
l
i
s
t
:
 
 
 
$
{
n
u
m
b
e
r
s
}
"
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
s
o
r
t
e
d
:
 
$
{
n
u
m
b
e
r
s
.
s
o
r
t
e
d
(
)
}
"
)
 

 
 
 
 
v
a
l
 
s
e
t
O
f
N
u
m
b
e
r
s
 
=
 
n
u
m
b
e
r
s
.
t
o
S
e
t
(
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
s
e
t
:
 
 
 
 
$
{
s
e
t
O
f
N
u
m
b
e
r
s
}
"
)
 

 
 
 
 
v
a
l
 
s
e
t
1
 
=
 
s
e
t
O
f
(
1
,
2
,
3
)
 

 
 
 
 
v
a
l
 
s
e
t
2
 
=
 
m
u
t
a
b
l
e
S
e
t
O
f
(
3
,
2
,
1
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
$
s
e
t
1
 
=
=
 
$
s
e
t
2
:
 
$
{
s
e
t
1
 
=
=
 
s
e
t
2
}
"
)
 

 
 
 
 
p
r
i
n
t
l
n
(
"
c
o
n
t
a
i
n
s
 
7
:
 
$
{
s
e
t
O
f
N
u
m
b
e
r
s
.
c
o
n
t
a
i
n
s
(
7
)
}
"
)
 

}
 

A
s w

ith
 m

ath
em

atical sets, in
 K

o
tlin

 y
o
u
 can

 also
 p

erfo
rm

 o
p
eratio

n
s lik

e th
e in

tersectio
n
 (∩

) o
r 

th
e u

n
io

n
 (∪

) o
f tw

o
 sets, u

sin
g
 i
n
t
e
r
s
e
c
t
(
)
 o

r u
n
i
o
n
(
)

. 

L
ea

r
n

 a
b

o
u

t m
a
p

s 

T
h
e last ty

p
e o

f co
llectio

n
 y

o
u
'll learn

 ab
o
u
t in

 th
is co

d
elab

 is a m
a
p
 o

r d
ictio

n
a
ry. A

 m
ap

 is a set 

o
f key-va

lu
e p

a
irs, d

esig
n
ed

 to
 m

ak
e it easy

 to
 lo

o
k
 u

p
 a v

alu
e g

iv
en

 a p
articu

lar k
ey

. K
ey

s are 

u
n
iq

u
e, an

d
 each

 k
ey

 m
ap

s to
 ex

actly
 o

n
e v

alu
e, b

u
t th

e v
alu

es can
 h

av
e d

u
p
licates. V

alu
es in

 a 

m
ap

 can
 b

e strin
g
s, n

u
m

b
ers, o

r o
b
jects—

ev
en

 an
o
th

er co
llectio

n
 lik

e a list o
r a set. 

 

A
 m

ap
 is u

sefu
l w

h
en

 y
o

u
 h

av
e p

airs o
f d

ata, an
d
 y

o
u
 can

 id
en

tify
 each

 p
air b

ased
 o

n
 its k

ey
. 

T
h
e k

ey
 "m

ap
s to

" th
e co

rresp
o
n
d
in

g
 v

alu
e. 

1
. 

In
 th

e K
o
tlin

 p
lay

g
ro

u
n
d
, rep

lace all th
e co

d
e w

ith
 th

is co
d
e th

at creates a m
u
tab

le m
ap

 to
 

sto
re p

eo
p
le's n

am
es an

d
 th

eir ag
es: 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/intersect.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/union.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/-map/


f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
p
e
o
p
l
e
A
g
e
s
 
=
 
m
u
t
a
b
l
e
M
a
p
O
f
<
S
t
r
i
n
g
,
 
I
n
t
>
(
 

 
 
 
 
 
 
 
 
"
F
r
e
d
"
 
t
o
 
3
0
,
 

 
 
 
 
 
 
 
 
"
A
n
n
"
 
t
o
 
2
3
 

 
 
 
 
)
 

 
 
 
 
p
r
i
n
t
l
n
(
p
e
o
p
l
e
A
g
e
s
)
 

}
 

T
h
is creates a m

u
tab

le m
ap

 o
f a S

t
r
i
n
g
 (k

ey
) to

 an
 I
n
t
 (v

alu
e), in

itializes th
e m

ap
 w

ith
 tw

o
 

en
tries, an

d
 p

rin
ts th

e item
s. 

2
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e resu
lts: 

{
F
r
e
d
=
3
0
,
 
A
n
n
=
2
3
}
 

3
. 

T
o
 ad

d
 m

o
re en

tries to
 th

e m
ap

, y
o
u
 can

 u
se th

e p
u
t
(
)

 fu
n
ctio

n
, p

assin
g
 in

 th
e k

ey
 an

d
 

th
e v

alu
e: 

p
e
o
p
l
e
A
g
e
s
.
p
u
t
(
"
B
a
r
b
a
r
a
"
,
 
4
2
)
 

4
. 

Y
o
u
 can

 also
 u

se a sh
o
rth

an
d
 n

o
tatio

n
 to

 ad
d
 en

tries: 

p
e
o
p
l
e
A
g
e
s
[
"
J
o
e
"
]
 
=
 
5
1
 

H
ere is all th

e o
f th

e co
d

e ab
o
v
e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
p
e
o
p
l
e
A
g
e
s
 
=
 
m
u
t
a
b
l
e
M
a
p
O
f
<
S
t
r
i
n
g
,
 
I
n
t
>
(
 

 
 
 
 
 
 
 
 
"
F
r
e
d
"
 
t
o
 
3
0
,
 

 
 
 
 
 
 
 
 
"
A
n
n
"
 
t
o
 
2
3
 

 
 
 
 
)
 

 
 
 
 
p
e
o
p
l
e
A
g
e
s
.
p
u
t
(
"
B
a
r
b
a
r
a
"
,
 
4
2
)
 

 
 
 
 
p
e
o
p
l
e
A
g
e
s
[
"
J
o
e
"
]
 
=
 
5
1
 

 
 
 
 
p
r
i
n
t
l
n
(
p
e
o
p
l
e
A
g
e
s
)
 

}
 

5
. 

R
u
n

 y
o
u
r p

ro
g
ram

, an
d
 lo

o
k
 at th

e resu
lts: 

{
F
r
e
d
=
3
0
,
 
A
n
n
=
2
3
,
 
B
a
r
b
a
r
a
=
4
2
,
 
J
o
e
=
5
1
}
 

A
s n

o
ted

 ab
o
v
e, th

e k
ey

s (n
am

es) are u
n
iq

u
e, b

u
t th

e v
alu

es (ag
es) can

 h
av

e d
u
p
licates. W

h
at d

o
 

y
o
u
 th

in
k
 h

ap
p
en

s if y
o
u
 try

 to
 ad

d
 an

 item
 u

sin
g
 o

n
e o

f th
e sam

e k
ey

s?
 

6
. 

B
efo

re th
e p

r
i
n
t
l
n
(
)

, ad
d
 th

is lin
e o

f co
d
e: 

p
e
o
p
l
e
A
g
e
s
[
"
F
r
e
d
"
]
 
=
 
3
1
 

7
. 

R
u
n

 y
o
u
r p

ro
g
ram

, an
d
 lo

o
k
 at th

e resu
lts: 

{
F
r
e
d
=
3
1
,
 
A
n
n
=
2
3
,
 
B
a
r
b
a
r
a
=
4
2
,
 
J
o
e
=
5
1
}
 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/-mutable-map/put.html


T
h
e k

ey
 "
F
r
e
d
"
 d

o
esn

't g
et ad

d
ed

 ag
ain

, b
u
t th

e v
alu

e it m
ap

s to
 is u

p
d
ated

 to
 3
1
. 

A
s y

o
u
 can

 see, m
ap

s are u
sefu

l as a q
u
ick

 w
ay

 to
 m

ap
 k

ey
s to

 v
alu

es in
 y

o
u
r co

d
e! 

3
. W

o
rk

in
g
 w

ith
 co

llectio
n

s 

A
lth

o
u
g
h
 th

ey
 h

av
e d

ifferen
t q

u
alities, d

ifferen
t ty

p
es o

f co
llectio

n
s h

av
e a lo

t o
f b

eh
av

io
r in

 

co
m

m
o
n
. If th

ey
're m

u
tab

le, y
o
u
 can

 ad
d
 o

r rem
o

v
e item

s. Y
o
u
 can

 en
u
m

erate all th
e item

s, fin
d
 

a p
articu

lar item
, o

r so
m

etim
es co

n
v
ert o

n
e ty

p
e o

f co
llectio

n
 to

 an
o
th

er. Y
o
u
 d

id
 th

is earlier 

w
h
ere y

o
u
 co

n
v
erted

 a L
i
s
t

 to
 a S

e
t
 w

ith
 t
o
S
e
t
(
)
. H

ere are so
m

e h
elp

fu
l fu

n
ctio

n
s fo

r w
o
rk

in
g
 

w
ith

 co
llectio

n
s. 

fo
rE

a
ch

 

S
u
p
p
o
se y

o
u
 w

an
ted

 to
 p

rin
t th

e item
s in

 p
e
o
p
l
e
A
g
e
s

, an
d
 in

clu
d
e th

e p
erso

n
's n

am
e an

d
 ag

e. 

F
o
r ex

am
p
le, "

F
r
e
d
 
i
s
 
3
1
,
 
A
n
n
 
i
s
 
2
3
,
.
.
.
"

 an
d
 so

 o
n
. Y

o
u
 learn

ed
 ab

o
u
t f

o
r

 lo
o
p
s in

 an
 

earlier co
d
elab

, so
 y

o
u
 co

u
ld

 w
rite a lo

o
p
 w

ith
 f
o
r
 
(
p
e
o
p
l
e
 
i
n
 
p
e
o
p
l
e
A
g
e
s
)
 
{
 
.
.
.
 
}

. 

H
o
w

ev
er, en

u
m

eratin
g
 all th

e o
b
jects in

 a co
llectio

n
 is a co

m
m

o
n
 o

p
eratio

n
, so

 K
o
tlin

 p
ro

v
id

es 

f
o
r
E
a
c
h
(
)
, w

h
ich

 g
o
es th

ro
u
g
h
 all th

e item
s fo

r y
o
u
 an

d
 p

erfo
rm

s an
 o

p
eratio

n
 o

n
 each

 o
n
e. 

1
. 

In
 th

e p
lay

g
ro

u
n
d
, ad

d
 th

is co
d

e after th
e p

r
i
n
t
l
n
(
)

: 

p
e
o
p
l
e
A
g
e
s
.
f
o
r
E
a
c
h
 
{
 
p
r
i
n
t
(
"
$
{
i
t
.
k
e
y
}
 
i
s
 
$
{
i
t
.
v
a
l
u
e
}
,
 
"
)
 
}
 

It's sim
ilar to

 th
e f

o
r
 lo

o
p
, b

u
t a little m

o
re co

m
p
act. In

stead
 o

f y
o
u
 sp

ecify
in

g
 a v

ariab
le fo

r th
e 

cu
rren

t item
, th

e f
o
r
E
a
c
h

 u
ses th

e sp
ecial id

en
tifier i

t
. 

N
o
te th

at y
o

u
 d

id
n
't n

eed
 to

 ad
d
 p

aren
th

eses w
h
en

 y
o
u
 called

 th
e f

o
r
E
a
c
h
(
)

 m
eth

o
d
, ju

st p
ass 

th
e co

d
e in

 cu
rly

 b
races {

}
. 

2
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e ad
d
itio

n
al resu

lts: 

F
r
e
d
 
i
s
 
3
1
,
 
A
n
n
 
i
s
 
2
3
,
 
B
a
r
b
a
r
a
 
i
s
 
4
2
,
 
J
o
e
 
i
s
 
5
1
,
 

T
h
at's v

ery
 clo

se to
 w

h
at y

o
u
 w

an
t, b

u
t th

ere's an
 ex

tra co
m

m
a o

n
 th

e en
d
. 

C
o
n
v
ertin

g
 a co

llectio
n
 in

to
 a strin

g
 is a co

m
m

o
n
 o

p
eratio

n
, an

d
 th

at ex
tra sep

arato
r at th

e en
d
 is 

a co
m

m
o
n
 p

ro
b
lem

, to
o
. Y

o
u
'll learn

 h
o
w

 to
 d

eal w
ith

 th
at in

 th
e step

s ah
ead

. 

m
a

p
 

T
h
e m

a
p
(
)
 fu

n
ctio

n
 (w

h
ich

 sh
o
u
ld

n
't b

e co
n
fu

sed
 w

ith
 a m

ap
 o

r d
ictio

n
ary

 co
llectio

n
 ab

o
v
e) 

ap
p
lies a tran

sfo
rm

atio
n
 to

 each
 item

 in
 a co

llectio
n
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-collections?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-collections#2
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.sequences/to-set.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/for-each.html
https://kotlinlang.org/docs/reference/collection-transformations.html#mapping


Y
o
u
 co

u
ld

 ev
en

 sto
re a lam

b
d
a in

to
 a v

ariab
le, as sh

o
w

n
 in

 th
e b

elo
w

 d
iag

ram
. T

h
e sy

n
tax

 is 

sim
ilar to

 h
o
w

 y
o
u
 d

eclare a v
ariab

le o
f a b

asic d
ata ty

p
e lik

e an
 I
n
t
. O

b
serv

e th
e v

ariab
le n

am
e 

(y
ello

w
 b

o
x

), v
ariab

le ty
p
e (b

lu
e b

o
x
), an

d
 v

ariab
le v

alu
e (g

reen
 b

o
x
). T

h
e t

r
i
p
l
e

 v
ariab

le 

sto
res a fu

n
ctio

n
. Its ty

p
e is a fu

n
ctio

n
 ty

p
e (

I
n
t
)
 
-
>
 
I
n
t
, an

d
 th

e v
alu

e is a lam
b
d
a ex

p
ressio

n
 

{
 
a
:
 
I
n
t
 
-
>
 
a
 
*
 
3
}
. 

1
. 

T
ry

 th
is co

d
e in

 th
e p

lay
g
ro

u
n
d
. D

efin
e an

d
 call th

e t
r
i
p
l
e
 fu

n
ctio

n
 b

y
 p

assin
g
 it a 

n
u
m

b
er lik

e 5
. 

 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
t
r
i
p
l
e
:
 
(
I
n
t
)
 
-
>
 
I
n
t
 
=
 
{
 
a
:
 
I
n
t
 
-
>
 
a
 
*
 
3
 
}
 

 
 
 
 
p
r
i
n
t
l
n
(
t
r
i
p
l
e
(
5
)
)
 

}
 

2
. 

T
h
e resu

ltin
g
 o

u
tp

u
t sh

o
u
ld

 b
e: 

1
5
 

N
o
te: It's co

m
m

o
n
 to

 h
av

e a lam
b
d
a th

at h
as a sin

g
le p

aram
eter, so

 K
o
tlin

 o
ffers a sh

o
rth

an
d
. 

K
o
tlin

 im
p
licitly

 u
ses th

e sp
ecial id

en
tifier i

t
 fo

r th
e p

aram
eter o

f a lam
b
d
a w

ith
 a sin

g
le 

p
aram

eter. 

3
. 

W
ith

in
 th

e cu
rly

 b
races, y

o
u
 can

 o
m

it ex
p
licitly

 d
eclarin

g
 th

e p
aram

eter (
a
:
 
I
n
t

), o
m

it 

th
e fu

n
ctio

n
 arro

w
 (
-
>
), an

d
 ju

st h
av

e th
e fu

n
ctio

n
 b

o
d
y
. U

p
d
ate th

e t
r
i
p
l
e

 fu
n
ctio

n
 

d
eclared

 in
 y

o
u
r m

a
i
n

 fu
n
ctio

n
 an

d
 ru

n
 th

e co
d

e. 

v
a
l
 
t
r
i
p
l
e
:
 
(
I
n
t
)
 
-
>
 
I
n
t
 
=
 
{
 
i
t
 
*
 
3
 
}
 

4
. 

T
h
e o

u
tp

u
t sh

o
u
ld

 b
e th

e sam
e, b

u
t n

o
w

 y
o
u
r lam

b
d
a is w

ritten
 m

o
re co

n
cisely

! F
o
r m

o
re 

ex
am

p
les o

f lam
b
d
as, ch

eck
 o

u
t th

is reso
u
rce. 

1
5
 

H
ig

h
er

-o
rd

er fu
n

ctio
n

s 

N
o
w

 th
at y

o
u
 are startin

g
 to

 see th
e flex

ib
ility

 o
f h

o
w

 y
o
u
 can

 m
an

ip
u
late fu

n
ctio

n
s in

 K
o
tlin

, 

let's talk
 ab

o
u
t an

o
th

er really
 p

o
w

erfu
l id

ea, a h
ig

h
er-o

rd
er fu

n
ctio

n
. T

h
is ju

st m
ean

s p
assin

g
 a 

fu
n
ctio

n
 (in

 th
is case a lam

b
d
a) to

 an
o
th

er fu
n

ctio
n
, o

r retu
rn

in
g
 a fu

n
ctio

n
 fro

m
 an

o
th

er 

fu
n
ctio

n
. 

https://kotlinlang.org/docs/reference/lambdas.html#it-implicit-name-of-a-single-parameter
https://play.kotlinlang.org/byExample/04_functional/02_Lambdas


It tu
rn

s o
u
t th

at m
a
p
, f

i
l
t
e
r

, an
d
 f
o
r
E
a
c
h
 fu

n
ctio

n
s are all ex

am
p
les o

f h
ig

h
er-o

rd
er fu

n
ctio

n
s 

b
ecau

se th
ey

 all to
o
k
 a fu

n
ctio

n
 as a p

aram
eter. (In

 th
e lam

b
d
a p

assed
 to

 th
is f

i
l
t
e
r

 h
ig

h
er-

o
rd

er fu
n

ctio
n
, it's o

k
ay

 to
 o

m
it th

e sin
g
le p

aram
eter an

d
 arro

w
 sy

m
b
o
l, an

d
 also

 u
se th

e i
t
 

p
aram

eter.) 

p
e
o
p
l
e
A
g
e
s
.
f
i
l
t
e
r
 
{
 
i
t
.
k
e
y
.
l
e
n
g
t
h
 
<
 
4
 
}
 

H
ere's an

 ex
am

p
le o

f a n
ew

 h
ig

h
er-o

rd
er fu

n
ctio

n
: s

o
r
t
e
d
W
i
t
h
(
)

. 

If y
o
u
 w

an
t to

 so
rt a list o

f strin
g
s, y

o
u

 can
 u

se th
e b

u
ilt-in

 s
o
r
t
e
d
(
)
 m

eth
o
d
 fo

r co
llectio

n
s. 

H
o
w

ev
er, if y

o
u
 w

an
ted

 to
 so

rt th
e list b

y
 th

e len
g
th

 o
f th

e strin
g
s, y

o
u
 n

eed
 to

 w
rite so

m
e co

d
e 

to
 g

et th
e len

g
th

 o
f tw

o
 strin

g
s an

d
 co

m
p
are th

em
. K

o
tlin

 lets y
o
u
 d

o
 th

is b
y
 p

assin
g
 a lam

b
d
a to

 

th
e s

o
r
t
e
d
W
i
t
h
(
)
 m

eth
o
d
. 

N
o
te: T

o
 co

m
p
are tw

o
 o

b
jects fo

r so
rtin

g
, th

e co
n

v
en

tio
n
 is to

 retu
rn

 a v
alu

e less th
an

 0
 if th

e 

first o
b
ject is less th

an
 th

e seco
n
d
, 0

 if th
ey

 are eq
u
al, an

d
 a v

alu
e g

reater th
an

 0
 if th

e first o
b
ject 

is g
reater th

an
 th

e seco
n
d

. 

1
. 

In
 th

e p
lay

g
ro

u
n
d
, create a list o

f n
am

es an
d
 p

rin
t it so

rted
 b

y
 n

am
e w

ith
 th

is co
d
e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
p
e
o
p
l
e
N
a
m
e
s
 
=
 
l
i
s
t
O
f
(
"
F
r
e
d
"
,
 
"
A
n
n
"
,
 
"
B
a
r
b
a
r
a
"
,
 
"
J
o
e
"
)
 

 
 
 
 
p
r
i
n
t
l
n
(
p
e
o
p
l
e
N
a
m
e
s
.
s
o
r
t
e
d
(
)
)
 

}
 

2
. 

N
o
w

 p
rin

t th
e list so

rted
 b

y
 th

e len
g
th

 o
f th

e n
am

es b
y
 p

assin
g
 a lam

b
d
a to

 th
e 

s
o
r
t
e
d
W
i
t
h
(
)
 fu

n
ctio

n
. T

h
e lam

b
d
a sh

o
u
ld

 tak
e in

 tw
o
 p

aram
eters o

f th
e sam

e ty
p
e an

d
 

retu
rn

 an
 I
n
t
. A

d
d
 th

is lin
e o

f co
d
e after th

e p
r
i
n
t
l
n
(
)

 statem
en

t in
 th

e m
a
i
n
(
)
 

fu
n
ctio

n
. 

p
r
i
n
t
l
n
(
p
e
o
p
l
e
N
a
m
e
s
.
s
o
r
t
e
d
W
i
t
h
 
{
 
s
t
r
1
:
 
S
t
r
i
n
g
,
 
s
t
r
2
:
 
S
t
r
i
n
g
 
-
>
 
s
t
r
1
.
l
e
n
g
t
h
 
-
 

s
t
r
2
.
l
e
n
g
t
h
 
}
)
 

3
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e resu
lts. 

[
A
n
n
,
 
B
a
r
b
a
r
a
,
 
F
r
e
d
,
 
J
o
e
]
 

[
A
n
n
,
 
J
o
e
,
 
F
r
e
d
,
 
B
a
r
b
a
r
a
]
 

T
h
e lam

b
d
a p

assed
 to

 s
o
r
t
e
d
W
i
t
h
(
)

 h
as tw

o
 p

aram
eters, s

t
r
1
 w

h
ich

 is a S
t
r
i
n
g

, an
d
 s
t
r
2
 

w
h
ich

 is a S
t
r
i
n
g
. T

h
en

 y
o
u
 see th

e fu
n

ctio
n
 arro

w
, fo

llo
w

ed
 b

y
 th

e fu
n

ctio
n
 b

o
d
y
. 

 

R
em

em
b
er th

at th
e last ex

p
ressio

n
 in

 th
e lam

b
d
a is th

e retu
rn

 v
alu

e. In
 th

is case, it retu
rn

s th
e 

d
ifferen

ce b
etw

een
 th

e len
g
th

 o
f th

e first strin
g
 an

d
 th

e len
g
th

 o
f th

e seco
n

d
 strin

g
, w

h
ich

 is an
 

I
n
t
. T

h
at m

atch
es w

h
at is n

eed
ed

 fo
r so

rtin
g
: if s

t
r
1

 is sh
o
rter th

an
 s
t
r
2
, it w

ill retu
rn

 a v
alu

e 

less th
an

 0
. If s

t
r
1
 an

d
 s
t
r
2

 are th
e sam

e len
g
th

, it w
ill retu

rn
 0

. If s
t
r
1
 is lo

n
g
er th

an
 s
t
r
2
, it 



w
ill retu

rn
 a v

alu
e g

reater th
an

 0
. B

y
 d

o
in

g
 a series o

f co
m

p
ariso

n
 b

etw
een

 tw
o
 S
t
r
i
n
g
s
 at a 

tim
e, th

e s
o
r
t
e
d
W
i
t
h
(
)
 fu

n
ctio

n
 o

u
tp

u
ts a list w

h
ere th

e n
am

es w
ill b

e in
 o

rd
er o

f in
creasin

g
 

len
g
th

. 

O
n

C
lic

k
L

isten
er a

n
d

 O
n

K
e
y
L

isten
er in

 A
n

d
ro

id
 

T
y
in

g
 th

is b
ack

 to
 w

h
at y

o
u
 h

av
e learn

ed
 in

 A
n
d
ro

id
 so

 far, y
o
u
 h

av
e u

sed
 lam

b
d
as in

 earlier 

co
d
elab

s, su
ch

 as w
h
en

 y
o
u
 set a click

 listen
er fo

r th
e b

u
tto

n
 in

 th
e T

ip
 C

alcu
lato

r ap
p
: 

c
a
l
c
u
l
a
t
e
B
u
t
t
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
{
 
c
a
l
c
u
l
a
t
e
T
i
p
(
)
 
}
 

U
sin

g
 a lam

b
d
a to

 set th
e click

 listen
er is co

n
v
en

ien
t sh

o
rth

an
d
. T

h
e lo

n
g
 fo

rm
 w

ay
 o

f w
ritin

g
 

th
e ab

o
v
e co

d
e is sh

o
w

n
 b

elo
w

, an
d
 co

m
p
ared

 ag
ain

st th
e sh

o
rten

ed
 v

ersio
n
. Y

o
u
 d

o
n
't h

av
e to

 

u
n
d
erstan

d
 all th

e d
etails o

f th
e lo

n
g
 fo

rm
 v

ersio
n
, b

u
t n

o
tice so

m
e p

attern
s b

etw
een

 th
e tw

o
 

v
ersio

n
s. 

 

O
b
serv

e h
o
w

 th
e lam

b
d
a h

as th
e sam

e fu
n

ctio
n
 ty

p
e as th

e o
n
C
l
i
c
k
(
)
 m

eth
o
d
 in

 

O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 (tak

es in
 o

n
e V

i
e
w
 arg

u
m

en
t an

d
 retu

rn
s U

n
i
t
, w

h
ich

 m
ean

s n
o
 retu

rn
 v

alu
e). 

T
h
e sh

o
rten

ed
 v

ersio
n
 o

f th
e co

d
e is p

o
ssib

le b
ecau

se o
f so

m
eth

in
g
 called

 S
A

M
 (S

in
g
le

-

A
b
stract-M

eth
o
d

) co
n
v
ersio

n
 in

 K
o
tlin

. K
o
tlin

 co
n
v
erts th

e lam
b
d
a in

to
 an

 O
n
C
l
i
c
k
L
i
s
t
e
n
e
r

 

o
b
ject w

h
ich

 im
p
lem

en
ts th

e sin
g
le ab

stract m
eth

o
d
 o
n
C
l
i
c
k
(
)
. Y

o
u
 ju

st n
eed

 to
 m

ak
e su

re th
e 

lam
b
d
a fu

n
ctio

n
 ty

p
e m

atch
es th

e fu
n
ctio

n
 ty

p
e o

f th
e ab

stract fu
n

ctio
n
. 

S
in

ce th
e v

i
e
w
 p

aram
eter is n

ev
er u

sed
 in

 th
e lam

b
d
a, th

e p
aram

eter can
 b

e o
m

itted
. T

h
en

 w
e 

ju
st h

av
e th

e fu
n
ctio

n
 b

o
d
y
 in

 th
e lam

b
d
a. 

c
a
l
c
u
l
a
t
e
B
u
t
t
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
c
a
l
c
u
l
a
t
e
T
i
p
(
)
 
}
 

T
h
ese co

n
cep

ts are ch
allen

g
in

g
, so

 b
e p

atien
t w

ith
 y

o
u
rself as it'll tak

e tim
e an

d
 ex

p
erien

ce fo
r 

th
ese co

n
cep

ts to
 sin

k
 in

. L
et's lo

o
k
 at an

o
th

er ex
am

p
le. R

ecall w
h
en

 y
o
u
 set a k

ey
 listen

er o
n
 th

e 

"C
o
st o

f serv
ice" tex

t field
 in

 th
e tip

 calcu
lato

r, so
 th

e o
n
screen

 k
ey

b
o
ard

 co
u
ld

 b
e h

id
d
en

 w
h
en

 

th
e E

n
ter k

ey
 is p

ressed
. 

c
o
s
t
O
f
S
e
r
v
i
c
e
E
d
i
t
T
e
x
t
.
s
e
t
O
n
K
e
y
L
i
s
t
e
n
e
r
 
{
 
v
i
e
w
,
 
k
e
y
C
o
d
e
,
 
e
v
e
n
t
 
-
>
 

h
a
n
d
l
e
K
e
y
E
v
e
n
t
(
v
i
e
w
,
 
k
e
y
C
o
d
e
)
 
}
 



W
h
en

 y
o
u
 lo

o
k
 u

p
 O
n
K
e
y
L
i
s
t
e
n
e
r

, th
e ab

stract m
eth

o
d
 h

as th
e fo

llo
w

in
g
 p

aram
eters 

o
n
K
e
y
(
V
i
e
w
 
v
,
 
i
n
t
 
k
e
y
C
o
d
e
,
 
K
e
y
E
v
e
n
t
 
e
v
e
n
t
)

 an
d
 retu

rn
s a B

o
o
l
e
a
n

. B
ecau

se o
f S

A
M

 

co
n
v
ersio

n
s in

 K
o
tlin

, y
o
u
 can

 p
ass in

 a lam
b
d

a to
 s
e
t
O
n
K
e
y
L
i
s
t
e
n
e
r
(
)

. Ju
st b

e su
re th

e 

lam
b
d
a h

as th
e fu

n
ctio

n
 ty

p
e (

V
i
e
w
,
 
I
n
t
,
 
K
e
y
E
v
e
n
t
)
 
-
>
 
B
o
o
l
e
a
n
. 

H
ere's a d

iag
ram

 o
f th

e lam
b
d
a ex

p
ressio

n
 u

sed
 ab

o
v
e. T

h
e p

aram
eters are v

iew
, k

ey
C

o
d
e, an

d
 

ev
en

t. T
h
e fu

n
ctio

n
 b

o
d
y
 co

n
sists o

f h
a
n
d
l
e
K
e
y
E
v
e
n
t
(
v
i
e
w
,
 
k
e
y
C
o
d
e
)

w
h
ich

 u
ses th

e 

p
aram

eters p
assed

 in
 an

d
 retu

rn
s a B

o
o
l
e
a
n
. 

 

N
o
te: If y

o
u
 d

o
n
't u

se a lam
b
d
a p

aram
eter in

 th
e fu

n
ctio

n
 b

o
d
y
, y

o
u
 can

 n
am

e it _
 to

 m
ak

e y
o
u
r 

co
d
e m

o
re read

ab
le an

d
 less clu

ttered
. T

h
is co

d
e h

as th
e sam

e b
eh

av
io

r. 

c
o
s
t
O
f
S
e
r
v
i
c
e
E
d
i
t
T
e
x
t
.
s
e
t
O
n
K
e
y
L
i
s
t
e
n
e
r
 
{
 
v
i
e
w
,
 
k
e
y
C
o
d
e
,
 
_
 
-
>
 

h
a
n
d
l
e
K
e
y
E
v
e
n
t
(
v
i
e
w
,
 
k
e
y
C
o
d
e
)
 
}

 

5
. M

a
k

e w
o
rd

 lists 

N
o
w

 let's tak
e ev

ery
th

in
g

 y
o
u
 learn

ed
 ab

o
u
t co

llectio
n
s, lam

b
d
as, an

d
 h

ig
h
er o

rd
er fu

n
ctio

n
s an

d
 

ap
p
ly

 it to
 a realistic u

se case. 

S
u
p
p
o
se y

o
u
 w

an
ted

 to
 create an

 A
n
d
ro

id
 ap

p
 to

 p
lay

 a w
o
rd

 g
am

e o
r learn

 v
o
cab

u
lary

 w
o
rd

s. 

T
h
e ap

p
 m

ig
h
t lo

o
k
 so

m
eth

in
g
 lik

e th
is, w

ith
 a b

u
tto

n
 fo

r each
 letter o

f th
e alp

h
ab

et: 

 

C
lick

in
g
 o

n
 th

e letter A
 w

o
u
ld

 b
rin

g
 u

p
 a sh

o
rt list o

f so
m

e w
o
rd

s th
at b

eg
in

 w
ith

 th
e letter A

, 

an
d
 so

 o
n
. 

Y
o
u
'll n

eed
 a co

llectio
n
 o

f w
o
rd

s, b
u
t w

h
at k

in
d
 o

f co
llectio

n
? If th

e ap
p
 is g

o
in

g
 to

 in
clu

d
e 

so
m

e w
o
rd

s th
at start w

ith
 each

 letter o
f th

e alp
h

ab
et, y

o
u
'll n

eed
 a w

ay
 to

 fin
d
 o

r o
rg

an
ize all 

th
e w

o
rd

s th
at start w

ith
 a g

iv
en

 letter. T
o
 m

ak
e it m

o
re ch

allen
g
in

g
, y

o
u
'll w

an
t to

 ch
o
o
se 

d
ifferen

t w
o

rd
s fro

m
 y

o
u

r co
llectio

n
 each

 tim
e th

e u
ser ru

n
s th

e ap
p
. 

https://developer.android.com/reference/android/view/View.OnKeyListener
https://developer.android.com/codelabs/basic-android-kotlin-training-collections?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-collections#4


F
irst, start w

ith
 a list o

f w
o
rd

s. F
o
r a real ap

p
 y

o
u

'd
 w

an
t a lo

n
g
er list o

f w
o
rd

s, an
d
 in

clu
d
e 

w
o
rd

s th
at start w

ith
 all th

e letters o
f th

e alp
h
ab

et, b
u
t a sh

o
rt list is en

o
u
g
h
 to

 w
o
rk

 w
ith

 fo
r 

n
o
w

. 

1
. 

R
ep

lace th
e co

d
e in

 th
e K

o
tlin

 p
lay

g
ro

u
n
d
 w

ith
 th

is co
d
e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
w
o
r
d
s
 
=
 
l
i
s
t
O
f
(
"
a
b
o
u
t
"
,
 
"
a
c
u
t
e
"
,
 
"
a
w
e
s
o
m
e
"
,
 
"
b
a
l
l
o
o
n
"
,
 
"
b
e
s
t
"
,
 

"
b
r
i
e
f
"
,
 
"
c
l
a
s
s
"
,
 
"
c
o
f
f
e
e
"
,
 
"
c
r
e
a
t
i
v
e
"
)
 

}
 

2
. 

T
o
 g

et a co
llectio

n
 o

f th
e w

o
rd

s th
at start w

ith
 th

e letter B
, y

o
u
 can

 u
se f

i
l
t
e
r

 w
ith

 a 

lam
b
d
a ex

p
ressio

n
. A

d
d
 th

ese lin
es: 

v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
b
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 
}
 

p
r
i
n
t
l
n
(
f
i
l
t
e
r
e
d
W
o
r
d
s
)
 

T
h
e s

t
a
r
t
s
W
i
t
h
(
)
 fu

n
ctio

n
 retu

rn
s tru

e if a strin
g

 starts w
ith

 th
e sp

ecified
 strin

g
. Y

o
u
 can

 also
 

tell it to
 ig

n
o
re case, so

 "b
" w

ill m
atch

 "b
" o

r "B
". 

3
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e resu
lt: 

[
b
a
l
l
o
o
n
,
 
b
e
s
t
,
 
b
r
i
e
f
]
 

4
. 

R
em

em
b
er th

at y
o
u
 w

an
t th

e w
o
rd

s ran
d
o
m

ized
 fo

r y
o
u
r ap

p
. W

ith
 K

o
tlin

 co
llectio

n
s, 

y
o
u
 can

 u
se th

e s
h
u
f
f
l
e
d
(
)

 fu
n
ctio

n
 to

 m
ak

e a co
p
y
 o

f a co
llectio

n
 w

ith
 th

e item
s 

ran
d

o
m

ly
 sh

u
ffled

. C
h
an

g
e th

e filtered
 w

o
rd

s to
 b

e sh
u
ffled

, to
o
: 

v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
b
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 
}
 

 
 
 
 
.
s
h
u
f
f
l
e
d
(
)
 

5
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e n
ew

 resu
lts: 

[
b
r
i
e
f
,
 
b
a
l
l
o
o
n
,
 
b
e
s
t
]
 

B
ecau

se th
e w

o
rd

s are ran
d
o
m

ly
 sh

u
ffled

, y
o
u
 m

ay
 see th

e w
o
rd

s in
 a d

ifferen
t o

rd
er. 

6
. 

Y
o
u
 d

o
n
't w

an
t all th

e w
o
rd

s (esp
ecially

 if y
o
u
r real w

o
rd

 list is lo
n
g

), ju
st a few

. Y
o
u
 

can
 u

se th
e t

a
k
e
(
)

 fu
n
ctio

n
 to

 g
et th

e first item
s in

 th
e co

llectio
n
. M

ak
e th

e filtered
 

w
o
rd

s ju
st in

clu
d
e th

e first tw
o

 sh
u
ffled

 w
o
rd

s: 

v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
b
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 
}
 

 
 
 
 
.
s
h
u
f
f
l
e
d
(
)
 

 
 
 
 
.
t
a
k
e
(
2
)
 

7
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e n
ew

 resu
lts: 

[
b
r
i
e
f
,
 
b
a
l
l
o
o
n
]
 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.text/starts-with.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/shuffled.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/take.html


A
g
ain

 b
ecau

se o
f th

e ran
d
o
m

 sh
u
fflin

g
, y

o
u
 m

ig
h
t see d

ifferen
t w

o
rd

s each
 tim

e y
o
u
 ru

n
 it. 

8
. 

F
in

ally
, fo

r th
e ap

p
 y

o
u
 w

an
t th

e ran
d
o
m

 list o
f w

o
rd

s fo
r each

 letter so
rted

. A
s b

efo
re, 

y
o
u
 can

 u
se th

e s
o
r
t
e
d
(
)

 fu
n
ctio

n
 to

 retu
rn

 a co
p

y
 o

f th
e co

llectio
n
 w

ith
 th

e item
s 

so
rted

: 

v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
b
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 
}
 

 
 
 
 
.
s
h
u
f
f
l
e
d
(
)
 

 
 
 
 
.
t
a
k
e
(
2
)
 

 
 
 
 
.
s
o
r
t
e
d
(
)
 

9
. 

R
u
n

 y
o
u
r p

ro
g
ram

 an
d
 lo

o
k
 at th

e n
ew

 resu
lts: 

[
b
a
l
l
o
o
n
,
 
b
r
i
e
f
]
 

A
ll th

e co
d
e ab

o
v

e: 

f
u
n
 
m
a
i
n
(
)
 
{
 

 
 
 
 
v
a
l
 
w
o
r
d
s
 
=
 
l
i
s
t
O
f
(
"
a
b
o
u
t
"
,
 
"
a
c
u
t
e
"
,
 
"
a
w
e
s
o
m
e
"
,
 
"
b
a
l
l
o
o
n
"
,
 
"
b
e
s
t
"
,
 

"
b
r
i
e
f
"
,
 
"
c
l
a
s
s
"
,
 
"
c
o
f
f
e
e
"
,
 
"
c
r
e
a
t
i
v
e
"
)
 

 
 
 
 
v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
b
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 

}
 

 
 
 
 
 
 
 
 
.
s
h
u
f
f
l
e
d
(
)
 

 
 
 
 
 
 
 
 
.
t
a
k
e
(
2
)
 

 
 
 
 
 
 
 
 
.
s
o
r
t
e
d
(
)
 

 
 
 
 
p
r
i
n
t
l
n
(
f
i
l
t
e
r
e
d
W
o
r
d
s
)
 

}
 

1
0
. T

ry
 ch

an
g
in

g
 th

e co
d
e to

 create a list o
f o

n
e ran

d
o

m
 w

o
rd

 th
at starts w

ith
 th

e letter c. 

W
h
at d

o
 y

o
u
 h

av
e to

 ch
an

g
e in

 th
e co

d
e ab

o
v
e?

 

v
a
l
 
f
i
l
t
e
r
e
d
W
o
r
d
s
 
=
 
w
o
r
d
s
.
f
i
l
t
e
r
 
{
 
i
t
.
s
t
a
r
t
s
W
i
t
h
(
"
c
"
,
 
i
g
n
o
r
e
C
a
s
e
 
=
 
t
r
u
e
)
 
}
 

 
 
 
 
.
s
h
u
f
f
l
e
d
(
)
 

 
 
 
 
.
t
a
k
e
(
1
)
 

In
 th

e actu
al ap

p
, y

o
u
'll n

eed
 to

 ap
p
ly

 th
e filter fo

r each
 letter o

f th
e alp

h
ab

et, b
u
t n

o
w

 y
o
u
 k

n
o
w

 

h
o
w

 to
 g

en
erate th

e w
o
rd

 list fo
r each

 letter! 

C
o
llectio

n
s are p

o
w

erfu
l an

d
 flex

ib
le. T

h
ere's a lo

t th
ey

 can
 d

o
, an

d
 th

ere can
 b

e m
o
re th

an
 o

n
e 

w
ay

 to
 d

o
 so

m
eth

in
g
. A

s y
o
u
 learn

 m
o
re ab

o
u
t p

ro
g
ram

m
in

g
, y

o
u
'll learn

 h
o
w

 to
 fig

u
re o

u
t 

w
h
ich

 ty
p
e o

f co
llectio

n
 is rig

h
t fo

r th
e p

ro
b
lem

 at h
an

d
 an

d
 th

e b
est w

ay
s to

 p
ro

cess it. 

L
am

b
d
as an

d
 h

ig
h
er-o

rd
er fu

n
ctio

n
s m

ak
e w

o
rk

in
g
 w

ith
 co

llectio
n
s easier an

d
 m

o
re co

n
cise. 

T
h
ese id

eas are v
ery

 u
sefu

l, so
 y

o
u
'll see th

em
 u

sed
 ag

ain
 an

d
 ag

ain
. 

6
. S

u
m

m
a
ry

 

• 
A

 co
llectio

n
 is a g

ro
u
p
 o

f related
 item

s 

• 
C

o
llectio

n
s can

 b
e m

u
tab

le o
r im

m
u
tab

le 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/sorted.html
https://developer.android.com/codelabs/basic-android-kotlin-training-collections?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-collections#5


Lab
 6

.2
. A

cti
viti

e
s an

d
 In

ten
ts 

5
. Set U

p
 Exp

licit In
ten

t 

 

V
iệc tạo

 v
à sử

 d
ụ
n

g
 m

ộ
t I

n
t
e
n
t
 tro

n
g

 A
n
d

ro
id

 ch
ỉ cần

 th
ự

c h
iện

 m
ộ
t v

ài b
ư

ớ
c đ

ơ
n

 

g
iản

: 

1
. T

h
iết lậ

p
 sự

 k
iện

 click
 ch

o
 b

u
tto

n
 tro

n
g

 L
e
t
t
e
r
A
d
a
p
t
e
r
.
k
t
: 

T
ro

n
g

 file L
e
t
t
e
r
A
d
a
p
t
e
r
.
k
t
, m

ở
 p

h
ư

ơ
n
g

 th
ứ

c o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
)
 v

à cu
ộ
n

 

x
u
ố
n

g
 d

ư
ớ

i d
ò

n
g

 m
ã th

iết lập
 v

ăn
 b

ản
 ch

o
 n

ú
t (b

u
tto

n
). S

au
 đ

ó
, th

iết lập
 sự

 k
iện

 

o
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 ch

o
 h
o
l
d
e
r
.
b
u
t
t
o
n
. 

k
o
t
l
i
n
 

h
o
l
d
e
r
.
b
u
t
t
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
/
/
 
M
ã
 
x
ử
 
l
ý
 
s
ự
 
k
i
ệ
n
 

}
 

2
. L

ấ
y
 th

a
m

 ch
iếu

 đ
ến

 C
o

n
tex

t: 

T
ro

n
g

 p
h

ần
 x

ử
 lý

 sự
 k

iện
 click

, lấy
 th

am
 ch

iếu
 đ

ến
 C
o
n
t
e
x
t
, v

ì cần
 sử

 d
ụ
n
g

 

C
o
n
t
e
x
t
 đ

ể tạo
 m

ộ
t I

n
t
e
n
t
 ch

o
 v

iệc ch
u
y

ển
 đ

ổ
i g

iữ
a các activ

ity
. 

k
o
t
l
i
n
 

v
a
l
 
c
o
n
t
e
x
t
 
=
 
h
o
l
d
e
r
.
i
t
e
m
V
i
e
w
.
c
o
n
t
e
x
t
 

3
. T

ạ
o

 m
ộ

t In
ten

t: 

S
au

 k
h
i đ

ã có
 c
o
n
t
e
x
t
, tiếp

 th
eo

 tạo
 m

ộ
t đ

ố
i tư

ợ
n
g

 I
n
t
e
n
t
. T

ru
y

ền
 v

ào
 c
o
n
t
e
x
t
 v

à 

tên
 củ

a lớ
p

 A
c
t
i
v
i
t
y
 đ

ích
 m

à b
ạn

 m
u

ố
n

 ch
u

y
ển

 đ
ến

. T
ro

n
g

 trư
ờ

n
g

 h
ợ

p
 n

ày
, đ

ó
 là 

D
e
t
a
i
l
A
c
t
i
v
i
t
y
. 

k
o
t
l
i
n
 

v
a
l
 
i
n
t
e
n
t
 
=
 
I
n
t
e
n
t
(
c
o
n
t
e
x
t
,
 
D
e
t
a
i
l
A
c
t
i
v
i
t
y
:
:
c
l
a
s
s
.
j
a
v
a
)
 



T
ên

 củ
a activ

ity
 đ

ích
 đ

ư
ợ

c x
ác đ

ịn
h

 b
ằn

g
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
:
:
c
l
a
s
s
.
j
a
v
a
. Đ

ây
 là 

cách
 k

h
ai b

áo
 tên

 củ
a activ

ity
 m

à b
ạn

 m
u
ố
n

 h
iển

 th
ị, v

à h
ệ th

ố
n
g

 sẽ tự
 đ

ộ
n
g

 tạo
 

m
ộ

t đ
ố

i tư
ợ

n
g

 D
e
t
a
i
l
A
c
t
i
v
i
t
y
 ở

 p
h
ía sau

. 

4
. T

ru
y
ền

 d
ữ

 liệu
 v

à
o

 In
ten

t v
ớ

i p
u
t
E
x
t
r
a
: 

T
iếp

 th
eo

, sử
 d

ụ
n
g

 p
h
ư

ơ
n

g
 th

ứ
c p

u
t
E
x
t
r
a
 củ

a I
n
t
e
n
t
 đ

ể tru
y
ền

 d
ữ

 liệu
 từ

 activ
ity

 

n
ày

 san
g

 activ
ity

 k
h

ác. D
ữ

 liệu
 có

 th
ể là b

ất k
ỳ

 đ
ố
i tư

ợ
n

g
 n

ào
, n

h
ư

n
g

 cần
 p

h
ải có

 

tên
 đ

ể có
 th

ể lấy
 lại sau

 n
ày

. 

k
o
t
l
i
n
 

i
n
t
e
n
t
.
p
u
t
E
x
t
r
a
(
"
l
e
t
t
e
r
"
,
 
h
o
l
d
e
r
.
b
u
t
t
o
n
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
)
 

Ở
 đ

ây
, "

l
e
t
t
e
r
"
 là tên

 củ
a d

ữ
 liệu

 (ex
tra) m

à b
ạn

 m
u

ố
n

 tru
y

ền
, v

à 

h
o
l
d
e
r
.
b
u
t
t
o
n
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 là g

iá trị củ
a d

ữ
 liệu

 đ
ó

. V
iệc g

ọ
i t

o
S
t
r
i
n
g
(
)
 là 

cần
 th

iết v
ì th

u
ộ

c tín
h
 t
e
x
t
 củ

a b
u

tto
n

 là m
ộ

t C
h
a
r
S
e
q
u
e
n
c
e
 –

 m
ộ

t k
iểu

 d
ữ

 liệu
 

g
iao

 d
iện

 (in
terface) đ

ại d
iện

 ch
o

 ch
u
ỗ

i k
ý
 tự

, n
h

ư
n

g
 p

h
ư

ơ
n
g

 th
ứ

c p
u
t
E
x
t
r
a
(
)
 y

êu
 

cầu
 p

h
ải tru

y
ền

 v
ào

 m
ộ

t đ
ố

i tư
ợ

n
g

 S
t
r
i
n
g
, k

h
ô

n
g

 p
h

ải C
h
a
r
S
e
q
u
e
n
c
e
. V

ì v
ậy

, cần
 

p
h
ải ch

u
y

ển
 đ

ổ
i C

h
a
r
S
e
q
u
e
n
c
e
 san

g
 S
t
r
i
n
g
 b

ằn
g

 cách
 g

ọ
i t

o
S
t
r
i
n
g
(
)
. 

5
. K

h
ở

i ch
ạ

y
 A

ctiv
ity

 m
ớ

i v
ớ

i s
t
a
r
t
A
c
t
i
v
i
t
y
(
)
: 

C
u
ố

i cù
n
g

, đ
ể th

ự
c th

i I
n
t
e
n
t
 v

à ch
u
y

ển
 đ

ến
 m

àn
 h

ìn
h

 m
ớ

i, g
ọ
i p

h
ư

ơ
n
g

 th
ứ

c 

s
t
a
r
t
A
c
t
i
v
i
t
y
(
)
 trên

 đ
ố

i tư
ợ

n
g

 C
o
n
t
e
x
t
, tru

y
ền

 v
ào

 đ
ố
i tư

ợ
n
g

 I
n
t
e
n
t
 m

à b
ạn

 v
ừ

a 

tạo
. 

k
o
t
l
i
n
 

c
o
n
t
e
x
t
.
s
t
a
r
t
A
c
t
i
v
i
t
y
(
i
n
t
e
n
t
)
 

S
au

 k
h
i h

o
àn

 th
àn

h
 các b

ư
ớ

c n
ày

, b
ạn

 có
 th

ể ch
ạy

 ứ
n

g
 d

ụ
n
g

 v
à th

ử
 n

h
ấn

 v
ào

 m
ộ
t 

ch
ữ

 cái. M
àn

 h
ìn

h
 ch

i tiết sẽ đ
ư

ợ
c h

iển
 th

ị! T
u
y

 n
h
iên

, ch
o

 d
ù

 n
g
ư

ờ
i d

ù
n
g

 n
h

ấn
 

v
ào

 ch
ữ

 cái n
ào

, m
àn

 h
ìn

h
 ch

i tiết v
ẫn

 sẽ h
iển

 th
ị từ

 củ
a ch

ữ
 cái "A

". B
ạn

 v
ẫn

 cần
 

làm
 th

êm
 m

ộ
t v

ài th
ay

 đ
ổ

i tro
n
g

 D
e
t
a
i
l
A
c
t
i
v
i
t
y
 đ

ể m
àn

 h
ìn

h
 ch

i tiết h
iển

 th
ị từ

 

ch
o

 b
ất k

ỳ
 ch

ữ
 cái n

ào
 m

à b
ạn

 tru
y

ền
 q

u
a In

ten
t. 

 



6
. Set U

p
 D

etailA
cti

vity 

 

S
au

 k
h
i ch

u
y

ển
 từ

 M
a
i
n
A
c
t
i
v
i
t
y
 san

g
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
, m

ụ
c tiêu

 là lấy
 d

ữ
 liệu

 ch
ữ

 

cái đ
ư

ợ
c tru

y
ền

 q
u

a In
ten

t v
à h

iển
 th

ị n
ó

 trên
 m

àn
 h

ìn
h

 ch
i tiết. D

ư
ớ

i đ
ây

 là các 

b
ư

ớ
c đ

ể th
ự

c h
iện

 đ
iều

 n
ày

 v
à cải th

iện
 v

iệc tổ
 ch

ứ
c m

ã n
g
u
ồ

n
 b

ằn
g

 cách
 sử

 d
ụ
n

g
 

co
n

stan
ts. 

B
ư

ớ
c 1

: L
ấ

y
 D

ữ
 liệu

 C
h

ữ
 C

á
i 

T
ro

n
g

 D
e
t
a
i
l
A
c
t
i
v
i
t
y
, tro

n
g

 p
h

ư
ơ

n
g

 th
ứ

c o
n
C
r
e
a
t
e
(
)
, ch

ữ
 cái đ

ư
ợ

c tru
y

ền
 từ

 

M
a
i
n
A
c
t
i
v
i
t
y
 đ

ư
ợ

c lấy
 từ

 In
ten

t ex
tras. In

ten
t d

ù
n
g

 đ
ể m

ở
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
 có

 th
ể 

đ
ư

ợ
c tru

y
 cập

 q
u

a th
u
ộ

c tín
h

 i
n
t
e
n
t
. T

h
u

ộ
c tín

h
 e
x
t
r
a
s
 củ

a i
n
t
e
n
t
 ch

ứ
a d

ữ
 liệu

 

b
ổ

 su
n
g

 đ
ư

ợ
c tru

y
ền

 v
ào

. T
ro

n
g

 trư
ờ

n
g

 h
ợ

p
 n

ày
, ch

u
ỗ

i "
l
e
t
t
e
r
"
 đ

ư
ợ

c tru
y

ền
 từ

 

activ
ity

 trư
ớ

c v
à đ

ư
ợ

c lấy
 n

h
ư

 sau
: 

k
o
t
l
i
n
 

v
a
l
 
l
e
t
t
e
r
I
d
 
=
 
i
n
t
e
n
t
?
.
e
x
t
r
a
s
?
.
g
e
t
S
t
r
i
n
g
(
"
l
e
t
t
e
r
"
)
.
t
o
S
t
r
i
n
g
(
)
 

G
iả

i th
ích

: 

• 
i
n
t
e
n
t
: Đ

ây
 là th

u
ộ

c tín
h

 có
 sẵn

 tro
n
g

 m
ọ

i A
ctiv

ity
, d

ù
n
g

 đ
ể th

am
 ch

iếu
 đ

ến
 

In
ten

t đ
ã k

h
ở

i tạo
 activ

ity
 n

ày
. In

ten
t n

ày
 g

iữ
 n

g
ữ

 cản
h

 v
à b

ất k
ỳ
 d

ữ
 liệu

 n
ào

 

đ
ư

ợ
c tru

y
ền

 k
h

i activ
ity

 đ
ư

ợ
c k

h
ở

i đ
ộ

n
g

. 

• 
e
x
t
r
a
s
: Đ

ây
 là m

ộ
t B

u
n
d
l
e
 ch

ứ
a tất cả các d

ữ
 liệu

 b
ổ

 su
n
g

 đ
ư

ợ
c tru

y
ền

 v
ào

 

activ
ity

. V
ì e

x
t
r
a
s
 có

 th
ể là n

u
ll (v

í d
ụ

 n
ếu

 k
h
ô
n
g
 có

 d
ữ

 liệu
 n

ào
 đ

ư
ợ

c 

tru
y

ền
 q

u
a In

ten
t), ta sử

 d
ụ

n
g

 to
án

 tử
 ?
.
 đ

ể đ
ảm

 b
ảo

 m
ã k

h
ô
n
g

 g
ặp

 lỗ
i k

h
i 

tru
y

 cập
 v

ào
 n

ó
. 



• 
g
e
t
S
t
r
i
n
g
(
"
l
e
t
t
e
r
"
)
: P

h
ư

ơ
n
g

 th
ứ

c n
ày

 lấy
 g

iá trị ch
u

ỗ
i tư

ơ
n
g
 ứ

n
g

 v
ớ

i 

k
h
ó

a "
l
e
t
t
e
r
"
. 

• 
t
o
S
t
r
i
n
g
(
)
: M

ặc d
ù

 g
e
t
S
t
r
i
n
g
(
)
 trả v

ề m
ộ

t g
iá trị k

iểu
 S
t
r
i
n
g
?
 (ch

u
ỗ
i có

 

th
ể là n

u
ll), ta g

ọ
i t

o
S
t
r
i
n
g
(
)
 đ

ể ch
u
y

ển
 n

ó
 th

àn
h

 ch
u

ỗ
i k

h
ô

n
g

 n
u
ll. Đ

iều
 

n
ày

 cần
 th

iết đ
ể trán

h
 các v

ấn
 đ

ề liên
 q

u
an

 đ
ến

 n
u

llab
ility

. 

N
u

ll S
a

fety
 (A

n
 to

à
n

 N
u

ll): 

K
o
tlin

 cu
n
g

 cấp
 các tín

h
 n

ăn
g

 an
 to

àn
 v

ớ
i n

u
ll đ

ể đ
ảm

 b
ảo

 rằn
g

 m
ộ

t đ
ố

i tư
ợ

n
g

 có
 

th
ể tồ

n
 tại h

o
ặc có

 th
ể là n

u
ll. K

h
i tru

y
 cập

 các th
u
ộ

c tín
h

 n
h

ư
 i
n
t
e
n
t
 h

ay
 e
x
t
r
a
s
, 

có
 th

ể ch
ú

n
g

 sẽ là n
u
ll, v

ì v
ậy

 ta sử
 d

ụ
n
g

 to
án

 tử
 ?
.
 đ

ể x
ử

 lý
 m

ộ
t cách

 an
 to

àn
 k

h
i 

g
iá trị có

 th
ể k

h
ô
n
g

 có
 sẵn

. N
ếu

 i
n
t
e
n
t
 h

o
ặc e

x
t
r
a
s
 là n

u
ll, m

ã sẽ k
h
ô

n
g

 th
ự

c h
iện

 

th
ao

 tác g
ì m

à k
h
ô
n

g
 g

ây
 lỗ

i. 

B
ư

ớ
c 2

: T
ổ

 ch
ứ

c C
á
c C

o
n

sta
n

ts b
ằ
n

g
 C

o
m

p
a

n
io

n
 O

b
jects 

M
ặc d

ù
 v

iệc h
ard

co
d
e ch

u
ỗ
i "

l
e
t
t
e
r
"
 là h

ợ
p

 lý
 tro

n
g

 các ứ
n
g

 d
ụ

n
g

 n
h
ỏ

, n
h

ư
n
g

 n
ó

 

k
h
ô
n

g
 p

h
ải là cách

 tố
t n

h
ất k

h
i ứ

n
g

 d
ụ
n
g

 lớ
n

 lên
 v

ớ
i n

h
iều

 ex
tras. Đ

ể m
ã n

g
u

ồ
n

 

g
ọ
n

 g
àn

g
 h

ơ
n

 v
à d

ễ b
ảo

 trì, K
o
tlin

 cu
n
g

 cấp
 co

m
p

a
n

io
n

 o
b

jects. M
ộ

t co
m

p
an

io
n

 

o
b
ject là m

ộ
t đ

ố
i tư

ợ
n

g
 sin

g
leto

n
 g

ắn
 liền

 v
ớ

i lớ
p

, ch
o

 p
h

ép
 b

ạn
 đ

ịn
h

 n
g

h
ĩa các 

co
n

stan
ts h

o
ặc p

h
ư

ơ
n
g

 th
ứ

c có
 th

ể tru
y

 cập
 m

à k
h
ô
n

g
 cần

 tạo
 đ

ố
i tư

ợ
n

g
 củ

a lớ
p

 

đ
ó

. 

T
ạ
o

 C
o

m
p

a
n

io
n

 O
b

ject tro
n

g
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
: 

1
. 

Đ
ịn

h
 n

g
h

ĩa
 C

o
m

p
a

n
io

n
 O

b
ject: T

ro
n
g

 D
e
t
a
i
l
A
c
t
i
v
i
t
y
, tạo

 m
ộ

t 

co
m

p
an

io
n

 o
b

ject đ
ể ch

ứ
a g

iá trị co
n

stan
t ch

o
 "
l
e
t
t
e
r
"
. 

k
o
t
l
i
n
 

c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
 
c
o
n
s
t
 
v
a
l
 
L
E
T
T
E
R
 
=
 
"
l
e
t
t
e
r
"
 

}
 

C
o

m
p

an
io

n
 o

b
ject ở

 đ
ây

 đ
ư

ợ
c sử

 d
ụ

n
g

 đ
ể đ

ịn
h

 n
g

h
ĩa các co

n
stan

t có
 th

ể đ
ư

ợ
c ch

ia 

sẻ tro
n

g
 to

àn
 b

ộ
 lớ

p
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
. 

2
. 

C
ậ
p

 n
h

ậ
t m

ã
 n

g
u

ồ
n

 đ
ể sử

 d
ụ

n
g

 co
n

sta
n

t: T
h

ay
 v

ì h
ard

co
d

e "
l
e
t
t
e
r
"
 

tro
n
g

 o
n
C
r
e
a
t
e
(
)
, b

ạn
 có

 th
ể th

am
 ch

iếu
 đ

ến
 co

n
stan

t từ
 co

m
p

an
io

n
 o

b
ject: 

k
o
t
l
i
n
 

v
a
l
 
l
e
t
t
e
r
I
d
 
=
 
i
n
t
e
n
t
?
.
e
x
t
r
a
s
?
.
g
e
t
S
t
r
i
n
g
(
L
E
T
T
E
R
)
.
t
o
S
t
r
i
n
g
(
)
 



Đ
iều

 n
ày

 g
iú

p
 m

ã n
g
u

ồ
n

 trở
 n

ên
 sạch

 sẽ v
à d

ễ b
ảo

 trì h
ơ

n
, đ

ặc b
iệt k

h
i b

ạn
 có

 

n
h
iều

 ex
tras cần

 x
ử

 lý
. C

o
n

stan
t L

E
T
T
E
R
 g

iờ
 đ

ã là m
ộ
t p

h
ần

 củ
a D

e
t
a
i
l
A
c
t
i
v
i
t
y
 v

à 

có
 th

ể đ
ư

ợ
c tru

y
 cập

 th
ô
n
g

 q
u

a cú
 p

h
áp

 d
o

t n
o
tatio

n
. 

B
ư

ớ
c 3

: L
ợ

i ích
 củ

a
 V

iệc S
ử

 D
ụ

n
g

 C
o

m
p

a
n

io
n

 O
b

jects 

• 
T

ổ
 ch

ứ
c m

ã
 n

g
u

ồ
n

: C
o

m
p

an
io

n
 o

b
jects g

iú
p

 b
ạn

 tổ
 ch

ứ
c các co

n
stan

ts v
à 

các ch
ứ

c n
ăn

g
 liên

 q
u
an

 đ
ến

 lớ
p

 tro
n

g
 m

ộ
t n

ơ
i d

u
y

 n
h

ất. 

• 
T

rá
n

h
 lặ

p
 lạ

i m
ã

: T
h

ay
 v

ì h
ard

co
d

e các g
iá trị n

h
iều

 lần
 tro

n
g

 các p
h

ần
 

k
h
ác n

h
au

 củ
a m

ã n
g
u

ồ
n

, v
iệc sử

 d
ụ

n
g

 co
n

stan
ts tro

n
g

 co
m

p
an

io
n

 o
b
jects 

g
iú

p
 g

iảm
 sự

 trù
n
g

 lặp
. 

• 
K

h
ả

 n
ă

n
g

 m
ở

 rộ
n

g
: K

h
i ứ

n
g

 d
ụ
n

g
 p

h
át triển

 v
à b

ạn
 b

ắt đ
ầu

 tru
y

ền
 n

h
iều

 

ex
tras g

iữ
a các activ

ity
, v

iệc có
 các co

n
stan

ts đ
ư

ợ
c đ

ịn
h

 n
g

h
ĩa tro

n
g

 

co
m

p
an

io
n

 o
b

jects g
iú

p
 d

u
y

 trì k
h
ả n

ăn
g

 m
ở

 rộ
n
g

 củ
a ứ

n
g

 d
ụ

n
g

. 

T
ó
m

 lại, v
iệc sử

 d
ụ

n
g
 in

ten
ts v

à co
n

stan
ts th

eo
 cách

 n
ày

 g
iú

p
 m

ã n
g
u
ồ
n
 củ

a b
ạn

 d
ễ 

b
ảo

 trì h
ơ

n
, tổ

 ch
ứ

c h
ơ

n
 v

à trán
h

 các v
ấn

 đ
ề liên

 q
u

an
 đ

ến
 v

iệc h
ard

co
d

e các g
iá 

trị. C
ách

 làm
 n

ày
 cũ

n
g

 g
iú

p
 cải th

iện
 tín

h
 d

ễ đ
ọ
c v

à cấu
 trú

c củ
a ứ

n
g

 d
ụ
n
g

 

A
n
d

ro
id

. 
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. Set U

p
 Im

p
licit In

ten
t 

 

T
ro

n
g

 trư
ờ

n
g

 h
ợ

p
 n

ày
, b

ạn
 sẽ sử

 d
ụ
n

g
 m

ộ
t im

p
licit in

ten
t đ

ể m
ở

 trìn
h

 d
u
y

ệt củ
a 

n
g

ư
ờ

i d
ù
n

g
 v

à th
ự

c h
iện

 tìm
 k

iếm
 từ

 đ
iển

 trên
 G

o
o
g

le, th
ay

 v
ì th

êm
 m

ộ
t activ

ity
 

m
ớ

i tro
n
g

 ứ
n
g

 d
ụ

n
g

. Đ
ây

 là m
ộ
t v

í d
ụ

 đ
iển

 h
ìn

h
 k

h
i b

ạn
 k

h
ô
n
g

 th
ể ch

ắc ch
ắn

 ứ
n
g

 

d
ụ
n
g

 n
ào

 n
g

ư
ờ

i d
ù
n

g
 sẽ m

u
ố
n

 m
ở

 đ
ể tìm

 k
iếm

 từ
, v

ì có
 th

ể n
g

ư
ờ

i d
ù
n

g
 sử

 d
ụ

n
g

 

các trìn
h

 d
u
y

ệt k
h

ác n
h
au

 h
o
ặc ứ

n
g

 d
ụ
n

g
 từ

 đ
iển

 củ
a b

ên
 th

ứ
 b

a. Im
p

licit in
ten

t 

ch
o

 p
h

ép
 h

ệ th
ố
n

g
 ch

ọ
n

 ứ
n

g
 d

ụ
n
g

 p
h
ù

 h
ợ

p
 đ

ể x
ử

 lý
 y

êu
 cầu

 củ
a b

ạn
. 

C
á
c B

ư
ớ

c T
h

ự
c H

iện
 



1
. Đ

ịn
h

 n
g
h

ĩa
 U

R
L

 C
ơ

 S
ở

 ch
o

 T
ìm

 K
iếm

 G
o
o
g
le: 

Đ
ể th

ự
c h

iện
 tìm

 k
iếm

 trên
 G

o
o

g
le, b

ạn
 cần

 đ
ịn

h
 n

g
h
ĩa U

R
L

 cơ
 sở

 ch
o

 tìm
 k

iếm
. 

M
ỗ
i lần

 b
ạn

 m
u
ố

n
 tìm

 k
iếm

 m
ộ

t từ
, b

ạn
 sẽ th

êm
 từ

 đ
ó

 v
ào

 U
R

L
 n

ày
. Đ

ể làm
 đ

iều
 

n
ày

, b
ạn

 cần
 th

êm
 m

ộ
t h

ằn
g

 số
 S
E
A
R
C
H
_
P
R
E
F
I
X
 tro

n
g

 D
e
t
a
i
l
A
c
t
i
v
i
t
y
 đ

ể sử
 d

ụ
n

g
 

ch
o

 tất cả các tìm
 k

iếm
. 

k
o
t
l
i
n
 

c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
 
c
o
n
s
t
 
v
a
l
 
L
E
T
T
E
R
 
=
 
"
l
e
t
t
e
r
"
 

 
 
 
 
c
o
n
s
t
 
v
a
l
 
S
E
A
R
C
H
_
P
R
E
F
I
X
 
=
 
"
h
t
t
p
s
:
/
/
w
w
w
.
g
o
o
g
l
e
.
c
o
m
/
s
e
a
r
c
h
?
q
=
"
 

}
 

2
. M

ở
 W
o
r
d
A
d
a
p
t
e
r
 v

à
 T

h
iết L

ậ
p

 O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 ch

o
 B

u
tto

n
: 

T
iếp

 th
eo

, m
ở

 W
o
r
d
A
d
a
p
t
e
r
 v

à tro
n

g
 p

h
ư

ơ
n
g

 th
ứ

c o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
)
, b

ạn
 cần

 

th
iết lập

 m
ộ

t sự
 k

iện
 s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)
 ch

o
 b

u
tto

n
. K

h
i n

g
ư

ờ
i d

ù
n
g

 n
h

ấn
 v

ào
 

từ
, b

ạn
 sẽ tạo

 m
ộ
t U

r
i
 ch

o
 tru

y
 v

ấn
 tìm

 k
iếm

. B
ạn

 cần
 n

ố
i từ

 v
ào

 S
E
A
R
C
H
_
P
R
E
F
I
X
 

đ
ể tạo

 th
àn

h
 m

ộ
t U

R
L

 tìm
 k

iếm
. 

k
o
t
l
i
n
 

h
o
l
d
e
r
.
b
u
t
t
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
v
a
l
 
q
u
e
r
y
U
r
l
:
 
U
r
i
 
=
 

U
r
i
.
p
a
r
s
e
(
"
$
{
D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
S
E
A
R
C
H
_
P
R
E
F
I
X
}
$
{
i
t
e
m
}
"
)
 

 
 
 
 
v
a
l
 
i
n
t
e
n
t
 
=
 
I
n
t
e
n
t
(
I
n
t
e
n
t
.
A
C
T
I
O
N
_
V
I
E
W
,
 
q
u
e
r
y
U
r
l
)
 

 
 
 
 
c
o
n
t
e
x
t
.
s
t
a
r
t
A
c
t
i
v
i
t
y
(
i
n
t
e
n
t
)
 

}
 

T
ro

n
g

 đ
o

ạn
 m

ã trên
: 

• 
U
r
i
.
p
a
r
s
e
(
"
$
{
D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
S
E
A
R
C
H
_
P
R
E
F
I
X
}
$
{
i
t
e
m
}
"
)
: T

ạo
 m

ộ
t U

R
I 

ch
o

 tìm
 k

iếm
 từ

 đ
iển

 từ
 S
E
A
R
C
H
_
P
R
E
F
I
X
 v

à từ
 m

à n
g

ư
ờ

i d
ù

n
g

 n
h
ấn

 v
ào

. 

• 
I
n
t
e
n
t
.
A
C
T
I
O
N
_
V
I
E
W
: Đ

ây
 là m

ộ
t lo

ại im
p

licit in
ten

t ch
u
n
g

, ch
o

 p
h
ép

 h
ệ 

th
ố
n

g
 m

ở
 U

R
L

 tro
n
g

 trìn
h

 d
u

y
ệt w

eb
 củ

a n
g

ư
ờ

i d
ù
n
g

. H
ệ th

ố
n

g
 sẽ tự

 đ
ộ
n

g
 

ch
ọ

n
 ứ

n
g

 d
ụ
n
g

 p
h

ù
 h

ợ
p

 (trìn
h

 d
u

y
ệt) đ

ể x
ử

 lý
 y

êu
 cầu

 n
ày

. 

3
. K

h
ở

i C
h

ạ
y
 A

ctiv
ity

 B
ằ

n
g

 s
t
a
r
t
A
c
t
i
v
i
t
y
(
)
: 

C
u
ố

i cù
n
g

, b
ạn

 g
ọ
i s

t
a
r
t
A
c
t
i
v
i
t
y
(
)
 đ

ể m
ở

 trìn
h

 d
u
y

ệt v
ớ

i U
R

L
 tìm

 k
iếm

 m
à b

ạn
 

v
ừ

a tạo
. H

ệ th
ố
n
g

 sẽ m
ở

 trìn
h

 d
u
y

ệt w
eb

 v
à th

ự
c h

iện
 tìm

 k
iếm

 trên
 G

o
o

g
le ch

o
 từ

 

m
à n

g
ư

ờ
i d

ù
n
g

 đ
ã ch

ọ
n

. 

k
o
t
l
i
n
 

c
o
n
t
e
x
t
.
s
t
a
r
t
A
c
t
i
v
i
t
y
(
i
n
t
e
n
t
)
 



K
ết Q

u
ả
 

S
au

 k
h
i th

ự
c h

iện
 các b

ư
ớ

c trên
, k

h
i b

ạn
 ch

ạy
 ứ

n
g

 d
ụ
n

g
, v

ào
 d

an
h

 sách
 các từ

 v
à 

n
h
ấn

 v
ào

 m
ộ
t từ

, th
iết b

ị củ
a b

ạn
 sẽ m

ở
 trìn

h
 d

u
y

ệt w
eb

 v
à th

ự
c h

iện
 tìm

 k
iếm

 từ
 

đ
iển

 trên
 G

o
o
g
le ch

o
 từ

 đ
ó

. H
àn

h
 v

i ch
ín

h
 x

ác có
 th

ể k
h

ác n
h

au
 tù

y
 th

u
ộ
c v

ào
 các 

ứ
n

g
 d

ụ
n
g

 trìn
h

 d
u
y

ệt h
o

ặc ứ
n
g

 d
ụ

n
g

 từ
 đ

iển
 m

à n
g

ư
ờ

i d
ù
n

g
 đ

ã cài đ
ặt. Đ

iều
 n

ày
 

g
iú

p
 m

an
g

 lại m
ộ
t trải n

g
h
iệm

 liền
 m

ạch
 ch

o
 n

g
ư

ờ
i d

ù
n
g

 m
à k

h
ô

n
g

 cần
 p

h
ải th

êm
 

co
d

e p
h

ứ
c tạp

 v
ào

 ứ
n
g

 d
ụ

n
g

 củ
a b

ạn
. 
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. Set U

p
 M

en
u

 an
d

 Ico
n

s 

 

Đ
ể th

êm
 tín

h
 n

ăn
g

 ch
u

y
ển

 đ
ổ
i g

iữ
a ch

ế đ
ộ

 h
iển

 th
ị d

ạn
g

 lư
ớ

i (g
rid

) v
à d

an
h

 sách
 

(list) tro
n

g
 ứ

n
g

 d
ụ
n
g

 A
n

d
ro

id
, b

ạn
 cần

 th
ự

c h
iện

 các b
ư

ớ
c sau

: 

T
h

êm
 B

iểu
 T

ư
ợ

n
g

 C
h

o
 C

h
ế Đ

ộ
 L

ư
ớ

i v
à

 D
a

n
h

 S
á

ch
 

T
rư

ớ
c tiên

, b
ạn

 cần
 th

êm
 h

ai b
iểu

 tư
ợ

n
g

 đ
ể đ

ại d
iện

 ch
o

 ch
ế đ

ộ
 h

iển
 th

ị lư
ớ

i v
à 

d
an

h
 sách

. Đ
ể làm

 đ
iều

 n
ày

, b
ạn

 sẽ th
êm

 các v
ecto

r assets clip
 art có

 tên
 "v

iew
 

m
o
d

u
le" (đ

ặt tên
 là i

c
_
g
r
i
d
_
l
a
y
o
u
t
) v

à "v
iew

 list" (đ
ặt tên

 là i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
). 

Đ
ể th

êm
 các b

iểu
 tư

ợ
n

g
 n

ày
: 

• 
V

ào
 res >

 d
ra

w
a

b
le v

à ch
ọ
n

 N
ew

 >
 V

ecto
r A

sset. 

• 
T

ìm
 k

iếm
 b

iểu
 tư

ợ
n
g

 "v
iew

 m
o
d
u

le" ch
o

 ch
ế đ

ộ
 lư

ớ
i v

à "v
iew

 list" ch
o

 ch
ế 

đ
ộ

 d
an

h
 sách

. 

• 
Đ

ặt tên
 các b

iểu
 tư

ợ
n
g

 tư
ơ

n
g

 ứ
n

g
 là i

c
_
g
r
i
d
_
l
a
y
o
u
t
 v

à i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
. 



T
ạ
o

 T
ậ
p

 T
in

 M
en

u
 

T
iếp

 th
eo

, b
ạn

 cần
 ch

ỉ đ
ịn

h
 n

h
ữ

n
g

 g
ì sẽ đ

ư
ợ

c h
iển

 th
ị tro

n
g

 ap
p

 b
ar v

à b
iểu

 tư
ợ

n
g

 

n
ào

 sẽ đ
ư

ợ
c sử

 d
ụ
n
g

. Đ
ể làm

 đ
iều

 n
ày

, b
ạn

 tạo
 m

ộ
t tập

 tin
 reso

u
rce m

ớ
i tro

n
g

 th
ư

 

m
ụ

c r
e
s
 củ

a d
ự

 án
. 

T
h

ự
c h

iện
 n

h
ư

 sau
: 

• 
N

h
ấp

 ch
u

ộ
t p

h
ải v

ào
 th

ư
 m

ụ
c r

e
s
, ch

ọ
n

 N
ew

 >
 A

n
d

ro
id

 R
eso

u
rce F

ile. 

• 
Đ

ặt R
eso

u
rce T

y
p

e là M
en

u
 v

à F
ile N

a
m

e là l
a
y
o
u
t
_
m
e
n
u
. 

• 
N

h
ấn

 O
K

 đ
ể tạo

 tệp
 tin

 l
a
y
o
u
t
_
m
e
n
u
.
x
m
l
. 

S
ử

a
 N

ộ
i D

u
n

g
 T

ệp
 l
a
y
o
u
t
_
m
e
n
u
.
x
m
l
 

M
ở

 tệp
 r
e
s
/
m
e
n
u
/
l
a
y
o
u
t
_
m
e
n
u
.
x
m
l
 v

à th
ay

 th
ế n

ộ
i d

u
n

g
 củ

a n
ó

 b
ằn

g
 đ

o
ạn

 m
ã 

sau
: 

x
m
l
 

<
m
e
n
u
 
x
m
l
n
s
:
a
n
d
r
o
i
d
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
/
a
n
d
r
o
i
d
"
>
 

 
 
 
 
<
i
t
e
m
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
a
c
t
i
o
n
_
t
o
g
g
l
e
_
v
i
e
w
"
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
t
i
t
l
e
=
"
T
o
g
g
l
e
 
V
i
e
w
"
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
c
o
n
=
"
@
d
r
a
w
a
b
l
e
/
i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
"
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
s
h
o
w
A
s
A
c
t
i
o
n
=
"
a
l
w
a
y
s
"
 
/
>
 

<
/
m
e
n
u
>
 

C
ấu

 trú
c củ

a tệp
 m

en
u

 k
h

á đ
ơ

n
 g

iản
. G

iố
n
g

 n
h

ư
 v

iệc b
ạn

 b
ắt đ

ầu
 m

ộ
t lay

o
u

t b
ằn

g
 

lay
o
u

t m
an

ag
er đ

ể ch
ứ

a các v
iew

 co
n

, tệp
 m

en
u

 b
ắt đ

ầu
 b

ằn
g

 th
ẻ <

m
e
n
u
>
, ch

ứ
a các 

tù
y

 ch
ọ
n

 (item
s) co

n
 b

ên
 tro

n
g

. T
ro

n
g

 v
í d

ụ
 trên

, ch
ỉ có

 m
ộ

t tù
y
 ch

ọ
n
, v

ớ
i m

ộ
t số

 

th
u
ộ

c tín
h
: 

• 
id

: Đ
ư

ợ
c sử

 d
ụ

n
g

 đ
ể th

am
 ch

iếu
 đ

ến
 m

en
u

 o
p
tio

n
 tro

n
g

 m
ã co

d
e. 

• 
title: Đ

ây
 là v

ăn
 b

ản
 m

ô
 tả ch

o
 tù

y
 ch

ọ
n

, tu
y

 n
h
iên

 n
ó

 k
h
ô
n

g
 h

iển
 th

ị tro
n
g

 

g
iao

 d
iện

 n
g

ư
ờ

i d
ù
n

g
 củ

a b
ạn

 n
h

ư
n
g

 có
 th

ể h
ữ

u
 ích

 ch
o

 các cô
n
g

 cụ
 h

ỗ
 trợ

 

n
h

ư
 screen

 read
ers. 

• 
ico

n
: Đ

ây
 là b

iểu
 tư

ợ
n

g
 m

ặc đ
ịn

h
, đ

ư
ợ

c đ
ặt là i

c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
. T

u
y

 

n
h
iên

, n
ó

 sẽ đ
ư

ợ
c ch

u
y

ển
 đ

ổ
i g

iữ
a b

iểu
 tư

ợ
n

g
 ch

ế đ
ộ

 lư
ớ

i v
à d

an
h

 sách
 k

h
i 

n
g

ư
ờ

i d
ù
n

g
 ch

ọ
n

. 

• 
sh

o
w

A
sA

ctio
n

: T
h

u
ộ
c tín

h
 n

ày
 x

ác đ
ịn

h
 cách

 th
ứ

c h
iển

 th
ị n

ú
t. K

h
i g

iá trị là 

a
l
w
a
y
s
, n

ú
t n

ày
 sẽ lu

ô
n

 h
iển

 th
ị tro

n
g

 ap
p

 b
ar v

à k
h
ô

n
g

 trở
 th

àn
h

 m
ộ
t p

h
ần

 

củ
a m

en
u

 tràn
. 

C
ậ
p

 N
h

ậ
t M

a
i
n
A
c
t
i
v
i
t
y
.
k
t
 



Đ
ể m

en
u

 có
 th

ể h
o

ạt đ
ộ

n
g

, b
ạn

 cần
 th

êm
 m

ã tro
n
g

 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t
 đ

ể x
ử

 lý
 các 

sự
 k

iện
 m

en
u

. 

T
ro

n
g

 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t
, th

ự
c h

iện
 các b

ư
ớ

c sau
: 

• 
O

v
errid

e o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
 đ

ể x
ử

 lý
 sự

 k
iện

 k
h
i n

g
ư

ờ
i d

ù
n
g

 n
h

ấn
 

v
ào

 n
ú

t tro
n
g

 ap
p

 b
ar. 

• 
T

h
êm

 m
ã đ

ể th
ay

 đ
ổ
i b

iểu
 tư

ợ
n
g

 củ
a m

en
u

 k
h
i n

g
ư

ờ
i d

ù
n

g
 ch

u
y

ển
 đ

ổ
i ch

ế 

đ
ộ

 g
iữ

a lư
ớ

i v
à d

an
h

 sách
. 

V
í d

ụ
: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
:
 
M
e
n
u
I
t
e
m
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
w
h
e
n
 
(
i
t
e
m
.
i
t
e
m
I
d
)
 
{
 

 
 
 
 
 
 
 
 
R
.
i
d
.
a
c
t
i
o
n
_
t
o
g
g
l
e
_
v
i
e
w
 
-
>
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
/
/
 
T
o
g
g
l
e
 
g
i
ữ
a
 
c
h
ế
 
đ
ộ
 
g
r
i
d
 
v
à
 
l
i
s
t
 

 
 
 
 
 
 
 
 
 
 
 
 
t
o
g
g
l
e
V
i
e
w
M
o
d
e
(
)
 

 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
t
r
u
e
 

 
 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
 
e
l
s
e
 
-
>
 
r
e
t
u
r
n
 
s
u
p
e
r
.
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
)
 

 
 
 
 
}
 

}
 

 p
r
i
v
a
t
e
 
f
u
n
 
t
o
g
g
l
e
V
i
e
w
M
o
d
e
(
)
 
{
 

 
 
 
 
/
/
 
T
h
a
y
 
đ
ổ
i
 
c
h
ế
 
đ
ộ
 
h
i
ể
n
 
t
h
ị
,
 
c
ó
 
t
h
ể
 
d
ù
n
g
 
m
ộ
t
 
b
i
ế
n
 
đ
ể
 
l
ư
u
 
t
r
ạ
n
g
 

t
h
á
i
 
h
i
ệ
n
 
t
ạ
i
 

 
 
 
 
i
f
 
(
i
s
G
r
i
d
M
o
d
e
)
 
{
 

 
 
 
 
 
 
 
 
/
/
 
C
h
u
y
ể
n
 
s
a
n
g
 
c
h
ế
 
đ
ộ
 
d
a
n
h
 
s
á
c
h
 

 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
t
h
i
s
)
 

 
 
 
 
 
 
 
 
i
t
e
m
.
i
c
o
n
 
=
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
,
 

R
.
d
r
a
w
a
b
l
e
.
i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
)
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
/
/
 
C
h
u
y
ể
n
 
s
a
n
g
 
c
h
ế
 
đ
ộ
 
l
ư
ớ
i
 

 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
G
r
i
d
L
a
y
o
u
t
M
a
n
a
g
e
r
(
t
h
i
s
,
 
2
)
 
/
/
 
2
 

c
ộ
t
 

 
 
 
 
 
 
 
 
i
t
e
m
.
i
c
o
n
 
=
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
,
 

R
.
d
r
a
w
a
b
l
e
.
i
c
_
g
r
i
d
_
l
a
y
o
u
t
)
 

 
 
 
 
}
 

 
 
 
 
i
s
G
r
i
d
M
o
d
e
 
=
 
!
i
s
G
r
i
d
M
o
d
e
 
/
/
 
Đ
ổ
i
 
t
r
ạ
n
g
 
t
h
á
i
 

}
 

T
ro

n
g

 đ
o

ạn
 m

ã trên
: 

• 
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
: X

ử
 lý

 sự
 k

iện
 k

h
i n

g
ư

ờ
i d

ù
n
g

 n
h

ấn
 v

ào
 n

ú
t tro

n
g

 

m
en

u
. K

h
i n

g
ư

ờ
i d

ù
n
g

 ch
ọ
n

 a
c
t
i
o
n
_
t
o
g
g
l
e
_
v
i
e
w
, n

ó
 sẽ g

ọ
i h

àm
 

t
o
g
g
l
e
V
i
e
w
M
o
d
e
. 



• 
t
o
g
g
l
e
V
i
e
w
M
o
d
e
: H

àm
 n

ày
 k

iểm
 tra trạn

g
 th

ái h
iện

 tại củ
a ch

ế đ
ộ

 h
iển

 th
ị v

à 

ch
u

y
ển

 đ
ổ
i g

iữ
a ch

ế đ
ộ

 d
an

h
 sách

 v
à lư

ớ
i, đ

ồ
n

g
 th

ờ
i th

ay
 đ

ổ
i b

iểu
 tư

ợ
n
g

 

tro
n
g

 m
en

u
. 

K
ết Q

u
ả
 

S
au

 k
h
i th

ự
c h

iện
 các b

ư
ớ

c trên
, k

h
i n

g
ư

ờ
i d

ù
n
g

 n
h

ấn
 v

ào
 b

iểu
 tư

ợ
n

g
 tro

n
g

 ap
p

 

b
ar, ứ

n
g

 d
ụ
n

g
 củ

a b
ạn

 sẽ ch
u

y
ển

 đ
ổ
i g

iữ
a ch

ế đ
ộ

 h
iển

 th
ị lư

ớ
i v

à d
an

h
 sách

, đ
ồ

n
g

 

th
ờ

i th
ay

 đ
ổ
i b

iểu
 tư

ợ
n

g
 củ

a n
ú
t tro

n
g

 ap
p

 b
ar. 

9
. Im

p
lem

en
t M

en
u

 b
u

tt
o

n
 

 

Đ
ể triển

 k
h

ai tín
h

 n
ăn

g
 ch

u
y

ển
 đ

ổ
i g

iữ
a ch

ế đ
ộ

 h
iển

 th
ị d

an
h

 sách
 (L

in
ear L

ay
o
u
t) 

v
à ch

ế đ
ộ

 lư
ớ

i (G
rid

 L
ay

o
u
t) tro

n
g

 ứ
n
g

 d
ụ
n

g
 A

n
d

ro
id

, ta cần
 th

ự
c h

iện
 các b

ư
ớ

c 

sau
 tro

n
g

 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t
. 

Đ
ầu

 tiên
, cần

 tạo
 m

ộ
t th

u
ộ

c tín
h

 tro
n

g
 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t
 đ

ể th
eo

 d
õ

i trạn
g

 th
ái h

iện
 

tại củ
a lay

o
u
t. T

h
u
ộ

c tín
h

 n
ày

 sẽ g
iú

p
 x

ác đ
ịn

h
 x

em
 ứ

n
g

 d
ụ
n

g
 đ

an
g

 ở
 ch

ế đ
ộ

 h
iển

 

th
ị d

an
h

 sách
 h

ay
 lư

ớ
i. G

iá trị m
ặc đ

ịn
h

 củ
a th

u
ộ

c tín
h

 n
ày

 là t
r
u
e
, v

ì ch
ế đ

ộ
 

L
in

ear L
ay

o
u
t sẽ đ

ư
ợ

c sử
 d

ụ
n
g

 k
h
i ứ

n
g

 d
ụ
n

g
 k

h
ở

i đ
ộ

n
g

. 

k
o
t
l
i
n
 

p
r
i
v
a
t
e
 
v
a
r
 
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
t
r
u
e
 

S
au

 k
h
i tạo

 th
u

ộ
c tín

h
, ta tiếp

 tụ
c v

iết m
ộ

t p
h

ư
ơ

n
g

 th
ứ

c c
h
o
o
s
e
L
a
y
o
u
t
(
)
 đ

ể th
ay

 

đ
ổ
i cách

 h
iển

 th
ị củ

a R
ecy

clerV
iew

. P
h

ư
ơ

n
g

 th
ứ

c n
ày

 sẽ k
iểm

 tra trạn
g

 th
ái củ

a 

th
u
ộ

c tín
h

 i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 v

à q
u

y
ết đ

ịn
h

 sử
 d

ụ
n
g

 L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 



(d
àn

h
 ch

o
 ch

ế đ
ộ

 d
an

h
 sách

) h
o
ặc G

r
i
d
L
a
y
o
u
t
M
a
n
a
g
e
r
 (d

àn
h

 ch
o

 ch
ế đ

ộ
 lư

ớ
i v

ớ
i 4

 

cộ
t). 

k
o
t
l
i
n
 

p
r
i
v
a
t
e
 
f
u
n
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 
{
 

 
 
 
 
i
f
 
(
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
)
 
{
 

 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
t
h
i
s
)
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
G
r
i
d
L
a
y
o
u
t
M
a
n
a
g
e
r
(
t
h
i
s
,
 
4
)
 

 
 
 
 
}
 

 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
L
e
t
t
e
r
A
d
a
p
t
e
r
(
)
 

}
 

T
iếp

 th
eo

, ta cần
 th

ay
 đ

ổ
i b

iểu
 tư

ợ
n

g
 củ

a n
ú

t ch
u

y
ển

 đ
ổ
i lay

o
u

t tro
n
g

 ap
p

 b
ar m

ỗ
i 

k
h
i n

g
ư

ờ
i d

ù
n

g
 th

ay
 đ

ổ
i g

iữ
a các ch

ế đ
ộ

. Đ
ể làm

 đ
iều

 n
ày

, ta v
iết p

h
ư

ơ
n
g

 th
ứ

c 

s
e
t
I
c
o
n
(
)
 đ

ể cập
 n

h
ật b

iểu
 tư

ợ
n

g
 củ

a n
ú
t tù

y
 th

eo
 trạn

g
 th

ái h
iện

 tại củ
a lay

o
u
t. 

N
ếu

 ứ
n
g

 d
ụ

n
g

 đ
an

g
 ở

 ch
ế đ

ộ
 L

in
ear L

ay
o

u
t, b

iểu
 tư

ợ
n

g
 sẽ là i

c
_
g
r
i
d
_
l
a
y
o
u
t
, 

n
g

ư
ợ

c lại, n
ếu

 đ
an

g
 ở

 ch
ế đ

ộ
 G

rid
 L

ay
o
u

t, b
iểu

 tư
ợ

n
g

 sẽ là i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
. 

k
o
t
l
i
n
 

p
r
i
v
a
t
e
 
f
u
n
 
s
e
t
I
c
o
n
(
m
e
n
u
I
t
e
m
:
 
M
e
n
u
I
t
e
m
?
)
 
{
 

 
 
 
 
i
f
 
(
m
e
n
u
I
t
e
m
 
=
=
 
n
u
l
l
)
 
r
e
t
u
r
n
 

  
 
 
 
m
e
n
u
I
t
e
m
.
i
c
o
n
 
=
 

 
 
 
 
 
 
 
 
i
f
 
(
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
)
 

 
 
 
 
 
 
 
 
 
 
 
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
,
 
R
.
d
r
a
w
a
b
l
e
.
i
c
_
g
r
i
d
_
l
a
y
o
u
t
)
 

 
 
 
 
 
 
 
 
e
l
s
e
 

 
 
 
 
 
 
 
 
 
 
 
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
,
 

R
.
d
r
a
w
a
b
l
e
.
i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
)
 

}
 

S
au

 k
h
i tạo

 các p
h

ư
ơ

n
g

 th
ứ

c h
ỗ

 trợ
, ta cần

 g
h
i đ

è h
ai p

h
ư

ơ
n

g
 th

ứ
c q

u
an

 trọ
n
g

 đ
ể 

làm
 ch

o
 m

en
u

 h
o

ạt đ
ộ

n
g

 ch
ín

h
 x

ác. 

Đ
ầu

 tiên
, g

h
i đ

è p
h

ư
ơ

n
g

 th
ứ

c o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
)
. P

h
ư

ơ
n
g

 th
ứ

c n
ày

 sẽ đ
ư

ợ
c 

g
ọ
i k

h
i m

en
u

 củ
a ứ

n
g
 d

ụ
n

g
 đ

ư
ợ

c tạo
 ra. T

ro
n
g

 p
h

ư
ơ

n
g

 th
ứ

c n
ày

, ta sẽ n
ạp

 m
en

u
 từ

 

tài n
g

u
y

ên
 l
a
y
o
u
t
_
m
e
n
u
.
x
m
l
 v

à g
ọ

i p
h

ư
ơ

n
g

 th
ứ

c s
e
t
I
c
o
n
(
)
 đ

ể đ
ảm

 b
ảo

 rằn
g

 b
iểu

 

tư
ợ

n
g

 củ
a n

ú
t ch

u
y

ển
 đ

ổ
i lay

o
u
t đ

ư
ợ

c cập
 n

h
ật đ

ú
n
g

. 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
m
e
n
u
:
 
M
e
n
u
?
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
m
e
n
u
I
n
f
l
a
t
e
r
.
i
n
f
l
a
t
e
(
R
.
m
e
n
u
.
l
a
y
o
u
t
_
m
e
n
u
,
 
m
e
n
u
)
 

 
 
 
 
v
a
l
 
l
a
y
o
u
t
B
u
t
t
o
n
 
=
 
m
e
n
u
?
.
f
i
n
d
I
t
e
m
(
R
.
i
d
.
a
c
t
i
o
n
_
s
w
i
t
c
h
_
l
a
y
o
u
t
)
 

 
 
 
 
s
e
t
I
c
o
n
(
l
a
y
o
u
t
B
u
t
t
o
n
)
 

 
 
 
 
r
e
t
u
r
n
 
t
r
u
e
 

}
 



T
iếp

 th
eo

, g
h
i đ

è p
h

ư
ơ

n
g

 th
ứ

c o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
)
, p

h
ư

ơ
n

g
 th

ứ
c n

ày
 sẽ 

đ
ư

ợ
c g

ọ
i k

h
i n

g
ư

ờ
i d

ù
n
g

 ch
ọ
n

 m
ộ

t m
ụ

c tro
n
g

 m
en

u
. T

ro
n
g

 trư
ờ

n
g

 h
ợ

p
 n

g
ư

ờ
i d

ù
n

g
 

ch
ọ

n
 n

ú
t ch

u
y

ển
 đ

ổ
i lay

o
u
t, ta sẽ th

ay
 đ

ổ
i g

iá trị củ
a th

u
ộ

c tín
h

 

i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
, sau

 đ
ó

 g
ọ
i lại các p

h
ư

ơ
n
g

 th
ứ

c c
h
o
o
s
e
L
a
y
o
u
t
(
)
 v

à 

s
e
t
I
c
o
n
(
)
 đ

ể cập
 n

h
ật g

iao
 d

iện
 n

g
ư

ờ
i d

ù
n
g

. 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
:
 
M
e
n
u
I
t
e
m
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
r
e
t
u
r
n
 
w
h
e
n
 
(
i
t
e
m
.
i
t
e
m
I
d
)
 
{
 

 
 
 
 
 
 
 
 
R
.
i
d
.
a
c
t
i
o
n
_
s
w
i
t
c
h
_
l
a
y
o
u
t
 
-
>
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
/
/
 
Đ
ổ
i
 
t
r
ạ
n
g
 
t
h
á
i
 
l
a
y
o
u
t
 

 
 
 
 
 
 
 
 
 
 
 
 
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
!
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 

 
 
 
 
 
 
 
 
 
 
 
 
/
/
 
C
ậ
p
 
n
h
ậ
t
 
l
a
y
o
u
t
 
v
à
 
b
i
ể
u
 
t
ư
ợ
n
g
 

 
 
 
 
 
 
 
 
 
 
 
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 

 
 
 
 
 
 
 
 
 
 
 
 
s
e
t
I
c
o
n
(
i
t
e
m
)
 

 
 
 
 
 
 
 
 
 
 
 
 
t
r
u
e
 

 
 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
 
e
l
s
e
 
-
>
 
s
u
p
e
r
.
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
)
 

 
 
 
 
}
 

}
 

C
u
ố

i cù
n
g

, tro
n

g
 p

h
ư

ơ
n
g

 th
ứ

c o
n
C
r
e
a
t
e
(
)
, ta sẽ g

ọ
i p

h
ư

ơ
n
g

 th
ứ

c c
h
o
o
s
e
L
a
y
o
u
t
(
)
 

đ
ể th

iết lập
 lay

o
u
t m

an
ag

er ch
o

 R
e
c
y
c
l
e
r
V
i
e
w
, th

ay
 v

ì th
iết lập

 trự
c tiếp

 tro
n
g

 

o
n
C
r
e
a
t
e
(
)
. Đ

iều
 n

ày
 g

iú
p

 m
ã n

g
u
ồ

n
 trở

 n
ên

 d
ễ b

ảo
 trì v

à m
ở

 rộ
n
g

 h
ơ

n
. 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
 
v
a
l
 
b
i
n
d
i
n
g
 
=
 
A
c
t
i
v
i
t
y
M
a
i
n
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
l
a
y
o
u
t
I
n
f
l
a
t
e
r
)
 

 
 
 
 
s
e
t
C
o
n
t
e
n
t
V
i
e
w
(
b
i
n
d
i
n
g
.
r
o
o
t
)
 

 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
 
/
/
 
T
h
i
ế
t
 
l
ậ
p
 
l
a
y
o
u
t
 
m
a
n
a
g
e
r
 
c
h
o
 
R
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 

}
 

S
au

 k
h
i th

ự
c h

iện
 các th

ay
 đ

ổ
i trên

, k
h
i ch

ạy
 ứ

n
g

 d
ụ

n
g

, n
g

ư
ờ

i d
ù
n

g
 sẽ có

 th
ể 

ch
u

y
ển

 đ
ổ
i g

iữ
a ch

ế đ
ộ

 h
iển

 th
ị d

an
h

 sách
 v

à lư
ớ

i b
ằn

g
 cách

 n
h
ấn

 v
ào

 n
ú
t ch

u
y

ển
 

đ
ổ
i tro

n
g

 ap
p

 b
ar. B

iểu
 tư

ợ
n

g
 củ

a n
ú

t n
ày

 cũ
n
g

 sẽ đ
ư

ợ
c cập

 n
h
ật tự

 đ
ộ

n
g

 tù
y

 th
u
ộ

c 

v
ào

 trạn
g

 th
ái lay

o
u
t h

iện
 tại, g

iú
p

 n
g

ư
ờ

i d
ù

n
g

 d
ễ d

àn
g

 n
h

ận
 b

iết ch
ế đ

ộ
 h

iển
 th

ị 

củ
a ứ

n
g

 d
ụ
n

g
. 

   



 

2
. 

T
h
e g

en
erated

 K
o
tlin

 classes fo
r b

o
th

 frag
m

en
ts co

n
tain

 a lo
t o

f b
o
ilerp

late co
d
e 

co
m

m
o
n
ly

 u
sed

 w
h
en

 im
p
lem

en
tin

g
 frag

m
en

ts. H
o
w

ev
er, as y

o
u
're learn

in
g
 ab

o
u
t 

frag
m

en
ts fo

r th
e first tim

e, g
o
 ah

ead
 an

d
 d

elete ev
ery

th
in

g
 ex

cep
t th

e class d
eclaratio

n
 

fo
r L

e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 an
d
 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 fro
m

 b
o
th

 files. W
e'll w

alk
 y

o
u
 

th
ro

u
g
h
 im

p
lem

en
tin

g
 th

e frag
m

en
ts fro

m
 scratch

 so
 th

at y
o
u
 k

n
o
w

 h
o
w

 all o
f th

e co
d
e 

w
o
rk

s. A
fter d

eletin
g
 th

e b
o
ilerp

late co
d
e, th

e K
o
tlin

 files sh
o
u
ld

 lo
o
k
 as fo

llo
w

s. 

L
etterL

istF
ra

g
m

en
t.k

t 

p
a
c
k
a
g
e
 
c
o
m
.
e
x
a
m
p
l
e
.
w
o
r
d
s
a
p
p
 

 i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
F
r
a
g
m
e
n
t
 

 c
l
a
s
s
 
L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
 
:
 
F
r
a
g
m
e
n
t
(
)
 
{
 

 
 
 
 
 

}
 

W
o
rd

L
istF

ra
g
m

en
t.k

t 

p
a
c
k
a
g
e
 
c
o
m
.
e
x
a
m
p
l
e
.
w
o
r
d
s
a
p
p
 

 



i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
F
r
a
g
m
e
n
t
 

 c
l
a
s
s
 
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
 
:
 
F
r
a
g
m
e
n
t
(
)
 
{
 

 
 
 
 
 

}
 

3
. 

C
o
p

y
 th

e co
n
ten

ts o
f a

c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l

 in
to

 f
r
a
g
m
e
n
t
_
l
e
t
t
e
r
_
l
i
s
t
.
x
m
l

 an
d
 th

e 

co
n
ten

ts o
f a

c
t
i
v
i
t
y
_
d
e
t
a
i
l
.
x
m
l

 in
to

 f
r
a
g
m
e
n
t
_
w
o
r
d
_
l
i
s
t
.
x
m
l

. U
p
d
ate 

t
o
o
l
s
:
c
o
n
t
e
x
t
 in

 f
r
a
g
m
e
n
t
_
l
e
t
t
e
r
_
l
i
s
t
.
x
m
l

 to
 .
L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 an
d
 

t
o
o
l
s
:
c
o
n
t
e
x
t
 in

 f
r
a
g
m
e
n
t
_
w
o
r
d
_
l
i
s
t
.
x
m
l

 to
 .
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. 

A
fter th

e ch
an

g
es, th

e frag
m

en
t lay

o
u
t files sh

o
u
ld

 lo
o
k
 as fo

llo
w

s. 

fra
g
m

en
t_

lette
r_

list.x
m

l 

<
?
x
m
l
 
v
e
r
s
i
o
n
=
"
1
.
0
"
 
e
n
c
o
d
i
n
g
=
"
u
t
f
-
8
"
?
>
 

<
F
r
a
m
e
L
a
y
o
u
t
 
x
m
l
n
s
:
a
n
d
r
o
i
d
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
/
a
n
d
r
o
i
d
"
 

 
 
 
x
m
l
n
s
:
t
o
o
l
s
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
t
o
o
l
s
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
t
o
o
l
s
:
c
o
n
t
e
x
t
=
"
.
L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
"
>
 

  
 
 
<
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
R
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
r
e
c
y
c
l
e
r
_
v
i
e
w
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
l
i
p
T
o
P
a
d
d
i
n
g
=
"
f
a
l
s
e
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
p
a
d
d
i
n
g
=
"
1
6
d
p
"
 
/
>
 

 <
/
F
r
a
m
e
L
a
y
o
u
t
>
 

fra
g
m

en
t_

w
o
rd

_
list.x

m
l 

<
?
x
m
l
 
v
e
r
s
i
o
n
=
"
1
.
0
"
 
e
n
c
o
d
i
n
g
=
"
u
t
f
-
8
"
?
>
 

<
F
r
a
m
e
L
a
y
o
u
t
 
x
m
l
n
s
:
a
n
d
r
o
i
d
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
/
a
n
d
r
o
i
d
"
 

 
 
 
x
m
l
n
s
:
t
o
o
l
s
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
t
o
o
l
s
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
t
o
o
l
s
:
c
o
n
t
e
x
t
=
"
.
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
"
>
 

  
 
 
<
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
R
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
r
e
c
y
c
l
e
r
_
v
i
e
w
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
l
i
p
T
o
P
a
d
d
i
n
g
=
"
f
a
l
s
e
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
p
a
d
d
i
n
g
=
"
1
6
d
p
"
 

 
 
 
 
 
 
 
t
o
o
l
s
:
l
i
s
t
i
t
e
m
=
"
@
l
a
y
o
u
t
/
i
t
e
m
_
v
i
e
w
"
 
/
>
 

 <
/
F
r
a
m
e
L
a
y
o
u
t
>
 



5
. Im

p
le

m
en

t L
etter

L
istF

r
a
g
m

en
t 

A
s w

ith
 activ

ities, y
o
u
 n

eed
 to

 in
flate th

e lay
o
u
t an

d
 b

in
d
 in

d
iv

id
u
al v

iew
s. T

h
ere are ju

st a few
 

m
in

o
r d

ifferen
ces w

h
en

 w
o
rk

in
g
 w

ith
 th

e frag
m

en
t lifecy

cle. W
e'll w

alk
 y

o
u
 th

ro
u
g
h
 th

e p
ro

cess 

fo
r settin

g
 u

p
 th

e L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

, an
d
 th

en
 y

o
u
'll g

et th
e ch

an
ce to

 d
o
 th

e sam
e fo

r 

W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
. 

T
o
 im

p
lem

en
t v

iew
 b

in
d
in

g
 in

 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

, y
o
u
 first n

eed
 to

 g
et a n

u
llab

le referen
ce 

to
 F
r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g

. B
in

d
in

g
 classes lik

e th
is are g

en
erated

 b
y
 A

n
d
ro

id
 S

tu
d
io

 fo
r 

each
 lay

o
u
t file, w

h
en

 th
e v

i
e
w
B
i
n
d
i
n
g
 p

ro
p
erty

 is en
ab

led
 u

n
d
er th

e b
u
i
l
d
F
e
a
t
u
r
e
s

 sectio
n
 o

f 

th
e b

u
ild

.g
ra

d
le file. Y

o
u
 ju

st n
eed

 to
 assig

n
 p

ro
p
erties in

 y
o
u
r frag

m
en

t class fo
r each

 v
iew

 in
 

th
e F

r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g

. 

T
h
e ty

p
e sh

o
u
ld

 b
e F

r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g
?

 an
d
 it sh

o
u
ld

 h
av

e an
 in

itial v
alu

e o
f n

u
l
l
. 

W
h
y
 m

ak
e it n

u
llab

le? B
ecau

se y
o
u
 can

't in
flate th

e lay
o
u
t u

n
til o

n
C
r
e
a
t
e
V
i
e
w
(
)

 is called
. 

T
h
ere's a p

erio
d
 o

f tim
e in

-b
etw

een
 w

h
en

 th
e in

stan
ce o

f L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 is created
 (w

h
en

 

its lifecy
cle b

eg
in

s w
ith

 o
n
C
r
e
a
t
e
(
)

) an
d
 w

h
en

 th
is p

ro
p
erty

 is actu
ally

 u
sab

le. A
lso

 k
eep

 in
 

m
in

d
 th

at frag
m

en
ts' v

iew
s can

 b
e created

 an
d
 d

estro
y
ed

 sev
eral tim

es th
ro

u
g
h
o
u
t th

e frag
m

en
t's 

lifecy
cle. F

o
r th

is reaso
n
 y

o
u
 also

 n
eed

 to
 reset th

e v
alu

e in
 an

o
th

er lifecy
cle m

eth
o
d
, 

o
n
D
e
s
t
r
o
y
V
i
e
w
(
)
. 

1
. 

In
 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
.
k
t

, start b
y
 g

ettin
g
 a referen

ce to
 th

e 

F
r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g

, an
d
 n

am
e th

e referen
ce _

b
i
n
d
i
n
g

. 

p
r
i
v
a
t
e
 
v
a
r
 
_
b
i
n
d
i
n
g
:
 
F
r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g
?
 
=
 
n
u
l
l
 

B
ecau

se it's n
u
llab

le, ev
ery

 tim
e y

o
u
 access a p

ro
p

erty
 o

f _
b
i
n
d
i
n
g
, (e.g

. 

_
b
i
n
d
i
n
g
?
.
s
o
m
e
V
i
e
w
) y

o
u
 n

eed
 to

 in
clu

d
e th

e ?
 fo

r n
u
ll safety

. H
o
w

ev
er, th

at d
o
esn

't m
ean

 y
o
u
 

h
av

e to
 litter y

o
u
r co

d
e w

ith
 q

u
estio

n
 m

ark
s ju

st b
ecau

se o
f o

n
e n

u
ll v

alu
e. If y

o
u
're certain

 a 

v
alu

e w
o
n
't b

e n
u
ll w

h
en

 y
o
u
 access it, y

o
u
 can

 ap
p
en

d
 !
!
 to

 its ty
p
e n

am
e. T

h
en

 y
o
u
 can

 access 

it lik
e an

y
 o

th
er p

ro
p
erty

, w
ith

o
u
t th

e ?
 o

p
erato

r. 

N
O

T
E

: W
h
en

 m
ak

in
g
 a v

ariab
le n

u
llab

le u
sin

g
 !
!
, it's a g

o
o
d
 id

ea to
 lim

it its u
sag

e to
 o

n
ly

 o
n
e 

o
r a few

 p
laces w

h
ere y

o
u
 k

n
o
w

 th
e v

alu
e w

o
n
't b

e n
u
ll, ju

st lik
e y

o
u
 k

n
o
w

 _
b
i
n
d
i
n
g

 w
ill h

av
e 

a v
alu

e after it is assig
n
ed

 in
 o
n
C
r
e
a
t
e
V
i
e
w
(
)
. A

ccessin
g
 a n

u
llab

le v
alu

e in
 th

is m
an

n
er is 

d
an

g
ero

u
s an

d
 can

 lead
 to

 crash
es, so

 u
se sp

arin
g
ly

, if at all. 

2
. 

C
reate a n

ew
 p

ro
p

erty
, called

 b
in

d
in

g
 (w

ith
o
u
t th

e u
n
d
ersco

re) an
d
 set it eq

u
al to

 

_
b
i
n
d
i
n
g
!
!
. 

p
r
i
v
a
t
e
 
v
a
l
 
b
i
n
d
i
n
g
 
g
e
t
(
)
 
=
 
_
b
i
n
d
i
n
g
!
!
 

H
ere, g

e
t
(
)
 m

ean
s th

is p
ro

p
erty

 is "g
et-o

n
ly

". T
h

at m
ean

s y
o
u
 can

 g
et th

e v
alu

e, b
u
t o

n
ce 

assig
n
ed

 (as it is h
ere), y

o
u
 can

't assig
n
 it to

 so
m

eth
in

g
 else. 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#4


N
O

T
E

: In
 K

o
tlin

, an
d
 p

ro
g
ram

m
in

g
 in

 g
en

eral, y
o
u
'll o

ften
 en

co
u
n
ter p

ro
p
erty

 n
am

es p
reced

ed
 

b
y
 an

 u
n
d
ersco

re. T
h
is ty

p
ically

 m
ean

s th
at th

e p
ro

p
erty

 isn
't in

ten
d
ed

 to
 b

e accessed
 d

irectly
. In

 

y
o
u
r case, y

o
u
 access th

e v
iew

 b
in

d
in

g
 in

 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 w
ith

 th
e b

in
d
in

g
 p

ro
p
erty

. 

H
o
w

ev
er, th

e _
b
i
n
d
i
n
g
 p

ro
p
erty

 d
o
es n

o
t n

eed
 to

 b
e accessed

 o
u
tsid

e o
f L

e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

. 

3
. 

T
o
 d

isp
lay

 th
e o

p
tio

n
s m

en
u
, o

v
errid

e o
n
C
r
e
a
t
e
(
)

. In
sid

e o
n
C
r
e
a
t
e
(
)

 call 

s
e
t
H
a
s
O
p
t
i
o
n
s
M
e
n
u
(
)

 p
assin

g
 in

 t
r
u
e
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
s
e
t
H
a
s
O
p
t
i
o
n
s
M
e
n
u
(
t
r
u
e
)
 

}
 

4
. 

R
em

em
b
er th

at w
ith

 frag
m

en
ts, th

e lay
o
u
t is in

flated
 in

 o
n
C
r
e
a
t
e
V
i
e
w
(
)

. Im
p
lem

en
t 

o
n
C
r
e
a
t
e
V
i
e
w
(
)

 b
y
 in

flatin
g
 th

e v
iew

, settin
g
 th

e v
alu

e o
f _

b
i
n
d
i
n
g
, an

d
 retu

rn
in

g
 th

e 

ro
o
t v

iew
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
(
 

 
 
 
i
n
f
l
a
t
e
r
:
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
:
 
V
i
e
w
G
r
o
u
p
?
,
 

 
 
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
 

)
:
 
V
i
e
w
?
 
{
 

 
 
 
_
b
i
n
d
i
n
g
 
=
 
F
r
a
g
m
e
n
t
L
e
t
t
e
r
L
i
s
t
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

 
 
 
v
a
l
 
v
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
o
o
t
 

 
 
 
r
e
t
u
r
n
 
v
i
e
w
 

}
 

5
. 

B
elo

w
 th

e b
i
n
d
i
n
g

 p
ro

p
erty

, create a p
ro

p
erty

 fo
r th

e recy
cler v

iew
. 

p
r
i
v
a
t
e
 
l
a
t
e
i
n
i
t
 
v
a
r
 
r
e
c
y
c
l
e
r
V
i
e
w
:
 
R
e
c
y
c
l
e
r
V
i
e
w
 

6
. 

T
h
en

 set th
e v

alu
e o

f th
e r

e
c
y
c
l
e
r
V
i
e
w
 p

ro
p
erty

 in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, an
d

 call 

c
h
o
o
s
e
L
a
y
o
u
t
(
)

 lik
e y

o
u
 d

id
 in

 M
a
i
n
A
c
t
i
v
i
t
y

. Y
o
u
'll m

o
v
e th

e c
h
o
o
s
e
L
a
y
o
u
t
(
)

 

m
eth

o
d
 in

to
 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 so
o
n
, so

 d
o
n
't w

o
rry

 th
at th

ere's an
 erro

r. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 

}
 

N
o
tice h

o
w

 th
e b

in
d
in

g
 class alread

y
 created

 a p
ro

p
erty

 fo
r r

e
c
y
c
l
e
r
V
i
e
w
, an

d
 y

o
u
 d

o
n
't n

eed
 

to
 call f

i
n
d
V
i
e
w
B
y
I
d
(
)
 fo

r each
 v

iew
. 

7
. 

F
in

ally
, in

 o
n
D
e
s
t
r
o
y
V
i
e
w
(
)

, reset th
e _

b
i
n
d
i
n
g

 p
ro

p
erty

 to
 n
u
l
l
, as th

e v
iew

 n
o
 lo

n
g
er 

ex
ists. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
D
e
s
t
r
o
y
V
i
e
w
(
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
D
e
s
t
r
o
y
V
i
e
w
(
)
 

 
 
 
_
b
i
n
d
i
n
g
 
=
 
n
u
l
l
 

}
 



8
. 

T
h
e o

n
ly

 o
th

er th
in

g
 to

 n
o
te is th

ere are so
m

e su
b
tle d

ifferen
ces w

ith
 th

e 

o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
)

 m
eth

o
d
 w

h
en

 w
o
rk

in
g
 w

ith
 frag

m
en

ts. W
h
ile th

e A
c
t
i
v
i
t
y
 

class h
as a g

lo
b
al p

ro
p

erty
 called

 m
e
n
u
I
n
f
l
a
t
e
r

, F
r
a
g
m
e
n
t
 d

o
es n

o
t h

av
e th

is p
ro

p
erty

. 

T
h
e m

en
u
 in

flater is in
stead

 p
assed

 in
to

 o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
)

. A
lso

 n
o
te th

at th
e 

o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
)

 m
eth

o
d
 u

sed
 w

ith
 frag

m
en

ts d
o
esn

't req
u
ire a retu

rn
 statem

en
t. 

Im
p
lem

en
t th

e m
eth

o
d
 as sh

o
w

n
: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
O
p
t
i
o
n
s
M
e
n
u
(
m
e
n
u
:
 
M
e
n
u
,
 
i
n
f
l
a
t
e
r
:
 
M
e
n
u
I
n
f
l
a
t
e
r
)
 
{
 

 
 
 
i
n
f
l
a
t
e
r
.
i
n
f
l
a
t
e
(
R
.
m
e
n
u
.
l
a
y
o
u
t
_
m
e
n
u
,
 
m
e
n
u
)
 

  
 
 
v
a
l
 
l
a
y
o
u
t
B
u
t
t
o
n
 
=
 
m
e
n
u
.
f
i
n
d
I
t
e
m
(
R
.
i
d
.
a
c
t
i
o
n
_
s
w
i
t
c
h
_
l
a
y
o
u
t
)
 

 
 
 
s
e
t
I
c
o
n
(
l
a
y
o
u
t
B
u
t
t
o
n
)
 

}
 

9
. 

M
o
v
e th

e rem
ain

in
g
 co

d
e fo

r c
h
o
o
s
e
L
a
y
o
u
t
(
)

, s
e
t
I
c
o
n
(
)

, an
d
 

o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
)

 fro
m

 M
a
i
n
A
c
t
i
v
i
t
y

 as-is. T
h
e o

n
ly

 o
th

er d
ifferen

ce to
 n

o
te 

is th
at, u

n
lik

e an
 activ

ity
, a frag

m
en

t is n
o
t a C

o
n
t
e
x
t
. Y

o
u
 can

't p
ass in

 t
h
i
s

 (referrin
g
 

to
 th

e frag
m

en
t o

b
ject) as th

e lay
o
u
t m

an
ag

er's co
n

tex
t. H

o
w

ev
er, frag

m
en

ts p
ro

v
id

e a 

c
o
n
t
e
x
t
 p

ro
p
erty

 y
o
u
 can

 u
se in

stead
. T

h
e rest o

f th
e co

d
e is id

en
tical to

 M
a
i
n
A
c
t
i
v
i
t
y

. 

p
r
i
v
a
t
e
 
f
u
n
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 
{
 

 
 
 
w
h
e
n
 
(
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
)
 
{
 

 
 
 
 
 
 
 
t
r
u
e
 
-
>
 
{
 

 
 
 
 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
c
o
n
t
e
x
t
)
 

 
 
 
 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
L
e
t
t
e
r
A
d
a
p
t
e
r
(
)
 

 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
f
a
l
s
e
 
-
>
 
{
 

 
 
 
 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
G
r
i
d
L
a
y
o
u
t
M
a
n
a
g
e
r
(
c
o
n
t
e
x
t
,
 
4
)
 

 
 
 
 
 
 
 
 
 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
L
e
t
t
e
r
A
d
a
p
t
e
r
(
)
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

}
 

 p
r
i
v
a
t
e
 
f
u
n
 
s
e
t
I
c
o
n
(
m
e
n
u
I
t
e
m
:
 
M
e
n
u
I
t
e
m
?
)
 
{
 

 
 
 
i
f
 
(
m
e
n
u
I
t
e
m
 
=
=
 
n
u
l
l
)
 

 
 
 
 
 
 
 
r
e
t
u
r
n
 

  
 
 
m
e
n
u
I
t
e
m
.
i
c
o
n
 
=
 

 
 
 
 
 
 
 
i
f
 
(
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
)
 

 
 
 
 
 
 
 
 
 
 
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
.
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
,
 

R
.
d
r
a
w
a
b
l
e
.
i
c
_
g
r
i
d
_
l
a
y
o
u
t
)
 

 
 
 
 
 
 
 
e
l
s
e
 
C
o
n
t
e
x
t
C
o
m
p
a
t
.
g
e
t
D
r
a
w
a
b
l
e
(
t
h
i
s
.
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
,
 

R
.
d
r
a
w
a
b
l
e
.
i
c
_
l
i
n
e
a
r
_
l
a
y
o
u
t
)
 

}
 

 o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
:
 
M
e
n
u
I
t
e
m
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
r
e
t
u
r
n
 
w
h
e
n
 
(
i
t
e
m
.
i
t
e
m
I
d
)
 
{
 

 
 
 
 
 
 
 
R
.
i
d
.
a
c
t
i
o
n
_
s
w
i
t
c
h
_
l
a
y
o
u
t
 
-
>
 
{
 

 
 
 
 
 
 
 
 
 
 
 
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
!
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 

 
 
 
 
 
 
 
 
 
 
 
c
h
o
o
s
e
L
a
y
o
u
t
(
)
 

 
 
 
 
 
 
 
 
 
 
 
s
e
t
I
c
o
n
(
i
t
e
m
)
 

  
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
t
r
u
e
 

https://developer.android.com/reference/android/content/Context


 
 
 
 
 
 
 
}
 

  
 
 
 
 
 
 
e
l
s
e
 
-
>
 
s
u
p
e
r
.
o
n
O
p
t
i
o
n
s
I
t
e
m
S
e
l
e
c
t
e
d
(
i
t
e
m
)
 

 
 
 
}
 

}
 

N
o
te: r

e
q
u
i
r
e
C
o
n
t
e
x
t
(
)

 retu
rn

s th
e C

o
n
t
e
x
t
 th

is frag
m

en
t is cu

rren
tly

 asso
ciated

 w
ith

. 

1
0
. F

in
ally

, co
p
y
 o

v
er th

e i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r

 p
ro

p
erty

 fro
m

 M
a
i
n
A
c
t
i
v
i
t
y

. P
u
t th

is 

rig
h
t b

elo
w

 th
e d

eclaratio
n
 o

f th
e r

e
c
y
c
l
e
r
V
i
e
w

 p
ro

p
erty

. 

p
r
i
v
a
t
e
 
v
a
r
 
i
s
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
t
r
u
e
 

1
1
. N

o
w

 th
at all th

e fu
n
ctio

n
ality

 h
as b

een
 m

o
v
ed

 to
 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

, all th
e 

M
a
i
n
A
c
t
i
v
i
t
y
 class n

eed
s to

 d
o
 is in

flate th
e lay

o
u
t so

 th
at th

e frag
m

en
t is d

isp
lay

ed
 in

 

th
e v

iew
. G

o
 ah

ead
 an

d
 d

elete ev
ery

th
in

g
 ex

cep
t o

n
C
r
e
a
t
e
(
)
 fro

m
 M
a
i
n
A
c
t
i
v
i
t
y

. A
fter 

th
e ch

an
g
es, M

a
i
n
A
c
t
i
v
i
t
y

 sh
o
u
ld

 co
n
tain

 o
n
ly

 th
e fo

llo
w

in
g
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
v
a
l
 
b
i
n
d
i
n
g
 
=
 
A
c
t
i
v
i
t
y
M
a
i
n
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
l
a
y
o
u
t
I
n
f
l
a
t
e
r
)
 

 
 
 
s
e
t
C
o
n
t
e
n
t
V
i
e
w
(
b
i
n
d
i
n
g
.
r
o
o
t
)
 

}
 

Y
o
u

r tu
rn

 

T
h
at's it fo

r m
ig

ratin
g
 M
a
i
n
A
c
t
i
v
i
t
y

 to
 L
e
t
t
e
r
s
L
i
s
t
F
r
a
g
m
e
n
t

. M
ig

ratin
g
 th

e 

D
e
t
a
i
l
A
c
t
i
v
i
t
y
 is alm

o
st id

en
tical. P

erfo
rm

 th
e fo

llo
w

in
g
 step

s to
 m

ig
rate th

e co
d
e to

 

W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
. 

1
. 

C
o
p

y
 th

e co
m

p
an

io
n
 o

b
ject fro

m
 D
e
t
a
i
l
A
c
t
i
v
i
t
y

 to
 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. M
ak

e su
re th

e 

referen
ce to

 S
E
A
R
C
H
_
P
R
E
F
I
X

 in
 W
o
r
d
A
d
a
p
t
e
r

 is u
p
d

ated
 to

 referen
ce 

W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. 

2
. 

A
d
d
 a _

b
i
n
d
i
n
g
 v

ariab
le. T

h
e v

ariab
le sh

o
u
ld

 b
e n

u
llab

le an
d
 h

av
e n

u
l
l

 as its in
itial 

v
alu

e. 

3
. 

A
d
d
 a g

et-o
n
ly

 v
ariab

le called
 b

in
d
in

g
 eq

u
al to

 th
e _

b
i
n
d
i
n
g
 v

ariab
le. 

4
. 

In
flate th

e lay
o
u
t in

 o
n
C
r
e
a
t
e
V
i
e
w
(
)

, settin
g
 th

e v
alu

e o
f _

b
i
n
d
i
n
g
 an

d
 retu

rn
in

g
 th

e 

ro
o
t v

iew
. 

5
. 

P
erfo

rm
 an

y
 rem

ain
in

g
 setu

p
 in

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

: g
et a referen

ce to
 th

e recy
cler v

iew
, 

set its lay
o
u
t m

an
ag

er an
d
 ad

ap
ter, an

d
 ad

d
 its item

 d
eco

ratio
n
. Y

o
u
'll n

eed
 to

 g
et th

e 

letter fro
m

 th
e in

ten
t. A

s frag
m

en
ts d

o
n
't h

av
e an

 i
n
t
e
n
t
 p

ro
p
erty

 an
d
 sh

o
u
ld

n
't n

o
rm

ally
 

access th
e in

ten
t o

f th
e p

aren
t activ

ity
. F

o
r n

o
w

, y
o
u
 refer to

 a
c
t
i
v
i
t
y
.
i
n
t
e
n
t

 (rath
er 

th
an

 i
n
t
e
n
t
 in

 D
e
t
a
i
l
A
c
t
i
v
i
t
y

) to
 g

et th
e ex

tras. 

6
. 

R
eset _

b
i
n
d
i
n
g
 to

 n
u
ll in

 o
n
D
e
s
t
r
o
y
V
i
e
w
. 

7
. 

D
elete th

e rem
ain

in
g
 co

d
e fro

m
 D
e
t
a
i
l
A
c
t
i
v
i
t
y

, leav
in

g
 o

n
ly

 th
e o

n
C
r
e
a
t
e
(
)

 m
eth

o
d
. 

https://developer.android.com/reference/androidx/fragment/app/Fragment#requireContext()


T
ry

 to
 g

o
 th

ro
u
g
h
 th

e step
s o

n
 y

o
u
r o

w
n
 b

efo
re m

o
v
in

g
 o

n
. A

 d
etailed

 w
alk

th
ro

u
g
h
 is av

ailab
le 

o
n
 th

e n
ex

t step
. 

6
. C

o
n

v
er

t D
eta

ilA
ctiv

ity
 to

 W
o
rd

L
istF

r
a
g
m

en
t 

H
o
p
efu

lly
 y

o
u
 en

jo
y
ed

 g
ettin

g
 th

e ch
an

ce to
 m

ig
rate D

e
t
a
i
l
A
c
t
i
v
i
t
y
 to

 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. 

T
h
is is alm

o
st id

en
tical to

 m
ig

ratin
g
 M
a
i
n
A
c
t
i
v
i
t
y

 to
 L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
. If y

o
u
 g

o
t stu

ck
 at 

an
y
 p

o
in

t, th
e step

s are su
m

m
arized

 b
elo

w
. 

1
. 

F
irst, co

p
y
 th

e co
m

p
an

io
n
 o

b
ject to

 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. 

c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
v
a
l
 
L
E
T
T
E
R
 
=
 
"
l
e
t
t
e
r
"
 

 
 
 
v
a
l
 
S
E
A
R
C
H
_
P
R
E
F
I
X
 
=
 
"
h
t
t
p
s
:
/
/
w
w
w
.
g
o
o
g
l
e
.
c
o
m
/
s
e
a
r
c
h
?
q
=
"
 

}
 

2
. 

T
h
en

 in
 L
e
t
t
e
r
A
d
a
p
t
e
r

, in
 th

e o
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

 w
h
ere y

o
u
 p

erfo
rm

 th
e in

ten
t, y

o
u
 

n
eed

 to
 u

p
d
ate th

e call to
 p
u
t
E
x
t
r
a
(
)
, rep

lacin
g
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
L
E
T
T
E
R

 w
ith

 

W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
.
L
E
T
T
E
R

. 

i
n
t
e
n
t
.
p
u
t
E
x
t
r
a
(
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
.
L
E
T
T
E
R
,
 
h
o
l
d
e
r
.
b
u
t
t
o
n
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
)
 

3
. 

S
im

ilarly
, in

 W
o
r
d
A
d
a
p
t
e
r

 y
o
u
 n

eed
 to

 u
p
d
ate th

e o
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

 w
h
ere y

o
u
 

n
av

ig
ate to

 th
e search

 resu
lts fo

r th
e w

o
rd

, rep
lacin

g
 D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
S
E
A
R
C
H
_
P
R
E
F
I
X

 

w
ith

 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
.
S
E
A
R
C
H
_
P
R
E
F
I
X

. 

v
a
l
 
q
u
e
r
y
U
r
l
:
 
U
r
i
 
=
 
U
r
i
.
p
a
r
s
e
(
"
$
{
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
.
S
E
A
R
C
H
_
P
R
E
F
I
X
}
$
{
i
t
e
m
}
"
)
 

4
. 

B
ack

 in
 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

, y
o
u
 ad

d
 a b

in
d
in

g
 v

ariab
le o

f ty
p

e 

F
r
a
g
m
e
n
t
W
o
r
d
L
i
s
t
B
i
n
d
i
n
g
?

. 

p
r
i
v
a
t
e
 
v
a
r
 
_
b
i
n
d
i
n
g
:
 
F
r
a
g
m
e
n
t
W
o
r
d
L
i
s
t
B
i
n
d
i
n
g
?
 
=
 
n
u
l
l
 

5
. 

Y
o
u
 th

en
 create a g

et-o
n
ly

 v
ariab

le so
 th

at y
o
u
 can

 referen
ce v

iew
s w

ith
o
u

t h
av

in
g
 to

 u
se 

?
. 

p
r
i
v
a
t
e
 
v
a
l
 
b
i
n
d
i
n
g
 
g
e
t
(
)
 
=
 
_
b
i
n
d
i
n
g
!
!
 

6
. 

T
h
en

 y
o
u
 in

flate th
e lay

o
u
t, assig

n
in

g
 th

e _
b
i
n
d
i
n
g

 v
ariab

le an
d
 retu

rn
in

g
 th

e ro
o
t v

iew
. 

R
em

em
b
er th

at fo
r frag

m
en

ts y
o

u
 d

o
 th

is in
 o
n
C
r
e
a
t
e
V
i
e
w
(
)

, n
o
t o

n
C
r
e
a
t
e
(
)

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
(
 

 
 
 
i
n
f
l
a
t
e
r
:
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
,
 

 
 
 
c
o
n
t
a
i
n
e
r
:
 
V
i
e
w
G
r
o
u
p
?
,
 

 
 
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
 

)
:
 
V
i
e
w
?
 
{
 

 
 
 
_
b
i
n
d
i
n
g
 
=
 
F
r
a
g
m
e
n
t
W
o
r
d
L
i
s
t
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#5


 
 
 
r
e
t
u
r
n
 
b
i
n
d
i
n
g
.
r
o
o
t
 

}
 

7
. 

N
ex

t, y
o
u
 im

p
lem

en
t o

n
V
i
e
w
C
r
e
a
t
e
d
(
)
. T

h
is is alm

o
st id

en
tical to

 co
n
fig

u
rin

g
 th

e 

r
e
c
y
c
l
e
r
V
i
e
w
 in

 o
n
C
r
e
a
t
e
(
)
 in

 th
e D

e
t
a
i
l
A
c
t
i
v
i
t
y

. H
o
w

ev
er, b

ecau
se frag

m
en

ts 

d
o
n
't h

av
e d

irect access to
 th

e i
n
t
e
n
t
, y

o
u
 n

eed
 to

 referen
ce it w

ith
 a
c
t
i
v
i
t
y
.
i
n
t
e
n
t

. 

Y
o
u
 h

av
e to

 d
o
 th

is in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)
 h

o
w

ev
er, as th

ere's n
o
 g

u
aran

tee th
e activ

ity
 

ex
ists earlier in

 th
e lifecy

cle. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
v
a
l
 
r
e
c
y
c
l
e
r
V
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

 
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 

W
o
r
d
A
d
a
p
t
e
r
(
a
c
t
i
v
i
t
y
?
.
i
n
t
e
n
t
?
.
e
x
t
r
a
s
?
.
g
e
t
S
t
r
i
n
g
(
L
E
T
T
E
R
)
.
t
o
S
t
r
i
n
g
(
)
,
 

r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

  
 
 
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
d
I
t
e
m
D
e
c
o
r
a
t
i
o
n
(
 

 
 
 
 
 
 
 
D
i
v
i
d
e
r
I
t
e
m
D
e
c
o
r
a
t
i
o
n
(
c
o
n
t
e
x
t
,
 
D
i
v
i
d
e
r
I
t
e
m
D
e
c
o
r
a
t
i
o
n
.
V
E
R
T
I
C
A
L
)
 

 
 
 
)
 

}
 

8
. 

F
in

ally
, y

o
u
 can

 reset th
e _

b
i
n
d
i
n
g
 v

ariab
le in

 o
n
D
e
s
t
r
o
y
V
i
e
w
(
)

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
D
e
s
t
r
o
y
V
i
e
w
(
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
D
e
s
t
r
o
y
V
i
e
w
(
)
 

 
 
 
_
b
i
n
d
i
n
g
 
=
 
n
u
l
l
 

}
 

9
. 

W
ith

 all th
is fu

n
ctio

n
ality

 m
o
v
ed

 in
to

 W
o
rd

L
istF

rag
m

en
t, y

o
u
 can

 n
o

w
 d

elete th
e co

d
e 

fro
m

 D
etailA

ctiv
ity

. A
ll th

at sh
o
u

ld
 b

e left is th
e o

n
C

reate() m
eth

o
d
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
v
a
l
 
b
i
n
d
i
n
g
 
=
 
A
c
t
i
v
i
t
y
D
e
t
a
i
l
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
l
a
y
o
u
t
I
n
f
l
a
t
e
r
)
 

 
 
 
s
e
t
C
o
n
t
e
n
t
V
i
e
w
(
b
i
n
d
i
n
g
.
r
o
o
t
)
 

}
 

R
em

o
v
e
 D

eta
ilA

ctiv
ity

 

N
o
w

 th
at y

o
u
'v

e su
ccessfu

lly
 m

ig
rated

 th
e fu

n
ctio

n
ality

 o
f D

e
t
a
i
l
A
c
t
i
v
i
t
y
 in

to
 

W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
, y

o
u
 n

o
 lo

n
g
er n

eed
 D
e
t
a
i
l
A
c
t
i
v
i
t
y

. Y
o
u
 can

 g
o
 ah

ead
 an

d
 d

elete b
o
th

 th
e 

D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
k
t
 an

d
 a
c
t
i
v
i
t
y
_
d
e
t
a
i
l
.
x
m
l
 as w

ell as m
ak

e a sm
all ch

an
g
e to

 th
e 

m
an

ifest. 

1
. 

F
irst, d

elete D
e
t
a
i
l
A
c
t
i
v
i
t
y
.
k
t

 



 

4
. 

F
in

ally
, as D

e
t
a
i
l
A
c
t
i
v
i
t
y

 n
o
 lo

n
g
er ex

ists, rem
o
v
e th

e fo
llo

w
in

g
 fro

m
 

A
n
d
r
o
i
d
M
a
n
i
f
e
s
t
.
x
m
l

. 

<
a
c
t
i
v
i
t
y
 

 
 
 
a
n
d
r
o
i
d
:
n
a
m
e
=
"
.
D
e
t
a
i
l
A
c
t
i
v
i
t
y
"
 

 
 
 
a
n
d
r
o
i
d
:
p
a
r
e
n
t
A
c
t
i
v
i
t
y
N
a
m
e
=
"
.
M
a
i
n
A
c
t
i
v
i
t
y
"
 
/
>
 

A
fter d

eletin
g
 th

e d
etail activ

ity
, y

o
u
're left w

ith
 tw

o
 frag

m
en

ts (L
etterL

istF
rag

m
en

t an
d
 

W
o
rd

L
istF

rag
m

en
t) an

d
 a sin

g
le activ

ity
 (M

ain
A

ctiv
ity

). In
 th

e n
ex

t sectio
n
, y

o
u
'll learn

 ab
o
u
t 

th
e Jetp

ack
 N

av
ig

atio
n
 co

m
p
o
n
en

t an
d
 ed

it a
c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l

 so
 th

at it can
 d

isp
lay

 an
d
 

n
av

ig
ate b

etw
een

 frag
m

en
ts, rath

er th
an

 h
o
st a static lay

o
u
t. 

7
. J

etp
a
ck

 N
a
v
ig

a
tio

n
 C

o
m

p
o
n

e
n

t 

A
n
d
ro

id
 Jetp

ack
 p

ro
v
id

es th
e N

a
vig

a
tio

n
 co

m
p
o
n
en

t to
 h

elp
 y

o
u
 h

an
d
le an

y
 n

av
ig

atio
n
 

im
p
lem

en
tatio

n
, sim

p
le o

r co
m

p
lex

, in
 y

o
u
r ap

p
. T

h
e N

av
ig

atio
n
 co

m
p
o
n
en

t h
as th

ree k
ey

 p
arts 

w
h
ich

 y
o
u
'll u

se to
 im

p
lem

en
t n

av
ig

atio
n
 in

 th
e W

o
rd

s ap
p
. 

• 
N

av
ig

atio
n
 G

rap
h
: T

h
e n

av
ig

atio
n
 g

rap
h
 is an

 X
M

L
 file th

at p
ro

v
id

es a v
isu

al 

rep
resen

tatio
n
 o

f n
av

ig
atio

n
 in

 y
o
u
r ap

p
. T

h
e file co

n
sists o

f d
estin

a
tio

n
s w

h
ich

 

co
rresp

o
n
d
 to

 in
d
iv

id
u
al activ

ities an
d
 frag

m
en

ts as w
ell as actio

n
s b

etw
een

 th
em

 w
h
ich

 

can
 b

e u
sed

 in
 co

d
e to

 n
av

ig
ate fro

m
 o

n
e d

estin
atio

n
 to

 an
o
th

er. Ju
st lik

e w
ith

 lay
o
u
t 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#6


files, A
n
d
ro

id
 S

tu
d
io

 p
ro

v
id

es a v
isu

al ed
ito

r to
 ad

d
 d

estin
atio

n
s an

d
 actio

n
s to

 th
e 

n
av

ig
atio

n
 g

rap
h
. 

• 
N
a
v
H
o
s
t
: A

 N
a
v
H
o
s
t

 is u
sed

 to
 d

isp
lay

 d
estin

atio
n
s fro

m
 a n

av
ig

atio
n
 g

rap
h
 w

ith
in

 an
 

activ
ity

. W
h
en

 y
o
u
 n

av
ig

ate b
etw

een
 frag

m
en

ts, th
e d

estin
atio

n
 sh

o
w

n
 in

 th
e N

a
v
H
o
s
t
 is 

u
p
d
ated

. Y
o
u
'll u

se a b
u
ilt-in

 im
p
lem

en
tatio

n
, called

 N
a
v
H
o
s
t
F
r
a
g
m
e
n
t

, in
 y

o
u
r 

M
a
i
n
A
c
t
i
v
i
t
y
. 

• 
N
a
v
C
o
n
t
r
o
l
l
e
r
: T

h
e N

a
v
C
o
n
t
r
o
l
l
e
r
 o

b
ject lets y

o
u

 co
n
tro

l th
e n

av
ig

atio
n
 b

etw
een

 

d
estin

atio
n
s d

isp
lay

ed
 in

 th
e N

a
v
H
o
s
t
. W

h
en

 w
o

rk
in

g
 w

ith
 in

ten
ts, y

o
u
 h

ad
 to

 call 

startA
ctiv

ity
 to

 n
av

ig
ate to

 a n
ew

 screen
. W

ith
 th

e N
av

ig
atio

n
 co

m
p
o
n
en

t, y
o
u
 can

 call 

th
e N

a
v
C
o
n
t
r
o
l
l
e
r

's n
a
v
i
g
a
t
e
(
)
 m

eth
o
d
 to

 sw
ap

 th
e frag

m
en

t th
at's d

isp
lay

ed
. T

h
e 

N
a
v
C
o
n
t
r
o
l
l
e
r
 also

 h
elp

s y
o
u
 h

an
d
le co

m
m

o
n
 task

s lik
e resp

o
n
d
in

g
 to

 th
e sy

stem
 "u

p
" 

b
u
tto

n
 to

 n
av

ig
ate b

ack
 to

 th
e p

rev
io

u
sly

 d
isp

lay
ed

 frag
m

en
t. 

N
a
v
ig

a
tio

n
 D

ep
en

d
en

cy
 

1
. 

In
 th

e p
ro

ject-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, in
 b

u
ild

scrip
t >

 ex
t, b

elo
w

 m
a
t
e
r
i
a
l
_
v
e
r
s
i
o
n

 

set th
e n

a
v
_
v
e
r
s
i
o
n

 eq
u

al to
 2
.
5
.
2
. 

b
u
i
l
d
s
c
r
i
p
t
 
{
 

 
 
 
 
e
x
t
 
{
 

 
 
 
 
 
 
 
 
a
p
p
c
o
m
p
a
t
_
v
e
r
s
i
o
n
 
=
 
"
1
.
5
.
1
"
 

 
 
 
 
 
 
 
 
c
o
n
s
t
r
a
i
n
t
l
a
y
o
u
t
_
v
e
r
s
i
o
n
 
=
 
"
2
.
1
.
4
"
 

 
 
 
 
 
 
 
 
c
o
r
e
_
k
t
x
_
v
e
r
s
i
o
n
 
=
 
"
1
.
9
.
0
"
 

 
 
 
 
 
 
 
 
k
o
t
l
i
n
_
v
e
r
s
i
o
n
 
=
 
"
1
.
7
.
1
0
"
 

 
 
 
 
 
 
 
 
m
a
t
e
r
i
a
l
_
v
e
r
s
i
o
n
 
=
 
"
1
.
7
.
0
-
a
l
p
h
a
2
"
 

 
 
 
 
 
 
 
 
n
a
v
_
v
e
r
s
i
o
n
 
=
 
"
2
.
5
.
2
"
 

 
 
 
 
}
 

  
 
 
 
.
.
.
 

}
 

2
. 

In
 th

e ap
p

-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, ad
d
 th

e fo
llo

w
in

g
 to

 th
e d

ep
en

d
en

cies g
ro

u
p
: 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
"
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
:
n
a
v
i
g
a
t
i
o
n
-
f
r
a
g
m
e
n
t
-
k
t
x
:
$
n
a
v
_
v
e
r
s
i
o
n
"
 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
"
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
:
n
a
v
i
g
a
t
i
o
n
-
u
i
-
k
t
x
:
$
n
a
v
_
v
e
r
s
i
o
n
"
 

S
a
fe A

rg
s P

lu
g
in

 

W
h
en

 y
o
u
 first im

p
lem

en
ted

 n
av

ig
atio

n
 in

 th
e W

o
rd

s ap
p
, y

o
u
 u

sed
 an

 ex
p
licit in

ten
t b

etw
een

 

th
e tw

o
 activ

ities. T
o
 p

ass d
ata b

etw
een

 th
e tw

o
 activ

ities, y
o
u
 called

 th
e p

u
t
E
x
t
r
a
(
)

 m
eth

o
d
, 

p
assin

g
 in

 th
e selected

 letter. 

B
efo

re y
o
u
 start im

p
lem

en
tin

g
 th

e N
av

ig
atio

n
 co

m
p
o
n
en

t in
to

 th
e W

o
rd

s ap
p
, y

o
u
'll also

 ad
d
 

so
m

eth
in

g
 called

 S
a
fe A

rg
s—

a G
rad

le p
lu

g
in

 th
at w

ill assist y
o
u
 w

ith
 ty

p
e safety

 w
h

en
 p

assin
g
 

d
ata b

etw
een

 frag
m

en
ts. 

P
erfo

rm
 th

e fo
llo

w
in

g
 step

s to
 in

teg
rate S

afeA
rg

s in
to

 y
o
u
r p

ro
ject. 



1
. 

In
 th

e to
p

-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, in
 b

u
ild

scrip
t >

 d
ep

en
d

en
cies, ad

d
 th

e fo
llo

w
in

g
 

classp
ath

. 

c
l
a
s
s
p
a
t
h
 
"
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
:
n
a
v
i
g
a
t
i
o
n
-
s
a
f
e
-
a
r
g
s
-
g
r
a
d
l
e
-

p
l
u
g
i
n
:
$
n
a
v
_
v
e
r
s
i
o
n
"
 

2
. 

In
 th

e ap
p

-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, w
ith

in
 p
l
u
g
i
n
s

 at th
e to

p
, ad

d
 

a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
s
a
f
e
a
r
g
s
.
k
o
t
l
i
n

. 

p
l
u
g
i
n
s
 
{
 

 
 
 
 
i
d
 
'
c
o
m
.
a
n
d
r
o
i
d
.
a
p
p
l
i
c
a
t
i
o
n
'
 

 
 
 
 
i
d
 
'
k
o
t
l
i
n
-
a
n
d
r
o
i
d
'
 

 
 
 
 
i
d
 
'
k
o
t
l
i
n
-
k
a
p
t
'
 

 
 
 
 
i
d
 
'
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
s
a
f
e
a
r
g
s
.
k
o
t
l
i
n
'
 

}
 

3
. 

O
n
ce y

o
u
'v

e ed
ited

 th
e G

rad
le files, y

o
u
 m

ay
 see a y

ello
w

 b
an

n
er at th

e to
p
 ask

in
g
 y

o
u
 to

 

sy
n
c th

e p
ro

ject. C
lick

 "S
y
n

c N
o
w

" an
d
 w

ait a m
in

u
te o

r tw
o
 w

h
ile G

rad
le u

p
d
ates y

o
u
r 

p
ro

ject's d
ep

en
d

en
cies to

 reflect y
o
u
r ch

an
g

es. 

 

O
n
ce sy

n
cin

g
 is co

m
p
lete, y

o
u
're read

y
 to

 m
o
v
e o

n
 to

 th
e n

ex
t step

 w
h
ere y

o
u
'll ad

d
 a n

av
ig

atio
n
 

g
rap

h
. 

8
. U

sin
g
 th

e N
a
v
ig

a
tio

n
 G

r
a
p

h
 

N
o
w

 th
at y

o
u
 h

av
e a b

asic fam
iliarity

 w
ith

 frag
m

en
ts an

d
 th

eir lifecy
cle, it's tim

e fo
r th

in
g
s to

 

g
et a b

it m
o
re in

terestin
g

. T
h
e n

ex
t step

 is to
 in

co
rp

o
rate th

e N
av

ig
atio

n
 co

m
p
o
n
en

t. T
h
e 

n
a
vig

a
tio

n
 co

m
p
o
n
en

t sim
p
ly

 refers to
 th

e co
llectio

n
 o

f to
o
ls fo

r im
p
lem

en
tin

g
 n

av
ig

atio
n
, 

p
articu

larly
 b

etw
een

 frag
m

en
ts. Y

o
u
'll b

e w
o
rk

in
g
 w

ith
 a n

ew
 v

isu
al ed

ito
r to

 h
elp

 im
p
lem

en
t 

n
av

ig
atio

n
 b

etw
een

 frag
m

en
ts; th

e N
av

ig
atio

n
 G

rap
h
 (o

r N
av

G
rap

h
 fo

r sh
o
rt). 

W
h

a
t is a

 N
a
v
ig

a
tio

n
 G

r
a
p

h
?

 

T
h
e N

av
ig

atio
n
 G

rap
h
 (o

r N
av

G
rap

h
 fo

r sh
o

rt) is a v
irtu

al m
ap

p
in

g
 o

f y
o
u
r ap

p
's n

av
ig

atio
n
. 

E
ach

 screen
, o

r frag
m

en
t in

 y
o
u
r case, b

eco
m

es a p
o
ssib

le "d
estin

atio
n
" th

at can
 b

e n
av

ig
ated

 to
. 

A
 N
a
v
G
r
a
p
h
 can

 b
e rep

resen
ted

 b
y
 an

 X
M

L
 file sh

o
w

in
g
 h

o
w

 each
 d

estin
atio

n
 relates to

 o
n
e 

an
o
th

er. 

B
eh

in
d
 th

e scen
es, th

is actu
ally

 creates a n
ew

 in
stan

ce o
f th

e N
a
v
G
r
a
p
h
 class. H

o
w

ev
er, 

d
estin

atio
n
s fro

m
 th

e n
av

ig
atio

n
 g

rap
h
 are d

isp
lay

ed
 to

 th
e u

ser b
y
 th

e 

F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

. A
ll y

o
u
 n

eed
 to

 d
o
 is to

 create an
 X

M
L

 file an
d

 d
efin

e th
e p

o
ssib

le 

d
estin

atio
n
s. T

h
en

 y
o
u
 can

 u
se th

e g
en

erated
 co

d
e to

 n
av

ig
ate b

etw
een

 frag
m

en
ts. 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#7


U
se F

r
a
g
m

en
tC

o
n

ta
in

erV
ie

w
 in

 M
a
in

A
ctiv

ity
 

B
ecau

se y
o
u
r lay

o
u
ts are n

o
w

 co
n
tain

ed
 in

 f
r
a
g
m
e
n
t
_
l
e
t
t
e
r
_
l
i
s
t
.
x
m
l

 an
d
 

f
r
a
g
m
e
n
t
_
w
o
r
d
_
l
i
s
t
.
x
m
l

, y
o
u
r a

c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l

 file n
o
 lo

n
g
er n

eed
s to

 co
n
tain

 th
e lay

o
u
t 

fo
r th

e first screen
 in

 y
o
u

r ap
p
. In

stead
, y

o
u
'll rep

u
rp

o
se M

a
i
n
A
c
t
i
v
i
t
y
 to

 co
n
tain

 a 

F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

 to
 act as th

e N
av

H
o
st fo

r y
o
u
r frag

m
en

ts. F
ro

m
 th

is p
o
in

t fo
rw

ard
, all 

th
e n

av
ig

atio
n
 in

 th
e ap

p
 w

ill tak
e p

lace w
ith

in
 th

e F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

. 

1
. 

R
ep

lace th
e co

n
ten

t o
f th

e F
r
a
m
e
L
a
y
o
u
t
 in

 a
ctiv

ity
_
m

a
in

.x
m

l th
at is 

a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
R
e
c
y
c
l
e
r
V
i
e
w

 w
ith

 a F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

. 

G
iv

e it an
 ID

 o
f n

a
v
_
h
o
s
t
_
f
r
a
g
m
e
n
t

 an
d
 set its h

eig
h
t an

d
 w

id
th

 to
 m
a
t
c
h
_
p
a
r
e
n
t

 to
 

fill th
e en

tire fram
e lay

o
u

t. 

R
ep

lace th
is: 

 
 
 
 
<
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
R
e
c
y
c
l
e
r
V
i
e
w
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
r
e
c
y
c
l
e
r
_
v
i
e
w
"
 

 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
p
a
d
d
i
n
g
=
"
1
6
d
p
"
 
/
>
 

W
ith

 th
is: 

<
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
n
a
v
_
h
o
s
t
_
f
r
a
g
m
e
n
t
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 
/
>
 

2
. 

B
elo

w
 th

e id
 attrib

u
te, ad

d
 a n

a
m
e
 attrib

u
te an

d
 set it to

 

a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
N
a
v
H
o
s
t
F
r
a
g
m
e
n
t

. W
h
ile y

o
u
 can

 sp
ecify

 a sp
ecific 

frag
m

en
t fo

r th
is attrib

u
te, settin

g
 it to

 N
a
v
H
o
s
t
F
r
a
g
m
e
n
t

 allo
w

s y
o
u
r 

F
r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

 to
 n

av
ig

ate b
etw

een
 frag

m
en

ts. 

a
n
d
r
o
i
d
:
n
a
m
e
=
"
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
N
a
v
H
o
s
t
F
r
a
g
m
e
n
t
"
 

3
. 

B
elo

w
 th

e lay
o
u
t_

h
eig

h
t an

d
 lay

o
u
t_

w
id

th
 attrib

u
tes, ad

d
 an

 attrib
u
te called

 

a
p
p
:
d
e
f
a
u
l
t
N
a
v
H
o
s
t

 an
d
 set it eq

u
al to

 "
t
r
u
e
"

. T
h
is allo

w
s th

e frag
m

en
t co

n
tain

er to
 

in
teract w

ith
 th

e n
av

ig
atio

n
 h

ierarch
y
. F

o
r ex

am
p
le, if th

e sy
stem

 b
ack

 b
u
tto

n
 is p

ressed
, 

th
en

 th
e co

n
tain

er w
ill n

av
ig

ate b
ack

 to
 th

e p
rev

io
u
sly

 sh
o
w

n
 frag

m
en

t, ju
st lik

e w
h
at 

h
ap

p
en

s w
h
en

 a n
ew

 activ
ity

 is p
resen

ted
. 

a
p
p
:
d
e
f
a
u
l
t
N
a
v
H
o
s
t
=
"
t
r
u
e
"
 

4
. 

A
d
d
 an

 attrib
u
te called

 a
p
p
:
n
a
v
G
r
a
p
h

 an
d
 set it eq

u
al to

 "
@
n
a
v
i
g
a
t
i
o
n
/
n
a
v
_
g
r
a
p
h
"

. 

T
h
is p

o
in

ts to
 an

 X
M

L
 file th

at d
efin

es h
o
w

 y
o
u
r ap

p
's frag

m
en

ts can
 n

av
ig

ate to
 o

n
e 

an
o
th

er. F
o
r n

o
w

, th
e A

n
d
ro

id
 stu

d
io

 w
ill sh

o
w

 y
o
u
 an

 u
n
reso

lv
ed

 sy
m

b
o
l erro

r. Y
o
u
 

w
ill ad

d
ress th

is in
 th

e n
ex

t task
. 



a
p
p
:
n
a
v
G
r
a
p
h
=
"
@
n
a
v
i
g
a
t
i
o
n
/
n
a
v
_
g
r
a
p
h
"
 

5
. 

F
in

ally
, b

ecau
se y

o
u
 ad

d
ed

 tw
o
 attrib

u
tes w

ith
 th

e ap
p
 n

am
esp

ace, b
e su

re to
 ad

d
 th

e 

x
m
l
n
s
:
a
p
p
 attrib

u
te to

 th
e F

r
a
m
e
L
a
y
o
u
t
. 

<
F
r
a
m
e
L
a
y
o
u
t
 
x
m
l
n
s
:
a
n
d
r
o
i
d
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
/
a
n
d
r
o
i
d
"
 

 
 
 
x
m
l
n
s
:
t
o
o
l
s
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
t
o
o
l
s
"
 

 
 
 
x
m
l
n
s
:
a
p
p
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
-
a
u
t
o
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
t
o
o
l
s
:
c
o
n
t
e
x
t
=
"
.
M
a
i
n
A
c
t
i
v
i
t
y
"
>
 

T
h
at's all th

e ch
an

g
es in

 a
c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l
. N

ex
t u

p
, y

o
u
'll create th

e n
a
v
_
g
r
a
p
h

 file. 

S
et U

p
 th

e N
a
v
ig

a
tio

n
 G

ra
p

h
 

A
d
d
 a n

av
ig

atio
n
 g

rap
h
 file (F

ile >
 N

ew
 >

 A
n

d
ro

id
 R

eso
u

rce F
ile) an

d
 fillin

g
 th

e field
s as 

fo
llo

w
s. 

• 
F

ile n
am

e: n
a
v
_
g
r
a
p
h
.
x
m
l
.

 T
h
is is th

e sam
e as th

e n
am

e y
o
u
 set fo

r th
e a

p
p
:
n
a
v
G
r
a
p
h

 

attrib
u
te. 

• 
R

eso
u
rce ty

p
e: N

a
v
ig

a
tio

n
. T

h
e D

irec
to

ry
 n

a
m

e sh
o
u
ld

 th
en

 au
to

m
atically

 ch
an

g
e to

 

n
a
v
i
g
a
t
i
o
n
. A

 n
ew

 reso
u
rce fo

ld
er called

 "n
av

ig
atio

n
" w

ill b
e created

. 

 



U
p
o
n
 creatin

g
 th

e X
M

L
 file, y

o
u
're p

resen
ted

 w
ith

 a n
ew

 v
isu

al ed
ito

r. B
ecau

se y
o
u
'v

e alread
y
 

referen
ced

 n
a
v
_
g
r
a
p
h
 in

 th
e F

r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

's n
a
v
G
r
a
p
h
 p

ro
p
erty

, to
 ad

d
 a n

ew
 

d
estin

atio
n
, click

 th
e n

ew
 b

u
tto

n
 in

 th
e to

p
 left o

f th
e screen

 an
d
 create a d

estin
atio

n
 fo

r each
 

frag
m

en
t (o

n
e fo

r f
r
a
g
m
e
n
t
_
l
e
t
t
e
r
_
l
i
s
t

 an
d
 o

n
e fo

r f
r
a
g
m
e
n
t
_
w
o
r
d
_
l
i
s
t

). 

 

O
n
ce ad

d
ed

, th
ese frag

m
en

ts sh
o
u
ld

 ap
p
ear o

n
 th

e n
av

ig
atio

n
 g

rap
h
 in

 th
e m

id
d
le o

f th
e screen

. 

Y
o
u
 can

 also
 select a sp

ecific d
estin

atio
n
 u

sin
g
 th

e co
m

p
o
n
en

t tree th
at ap

p
ears o

n
 th

e left. 

C
rea

te a
 n

a
v
ig

a
tio

n
 a

ctio
n

 

T
o
 create a n

av
ig

atio
n
 actio

n
 b

etw
een

 th
e l

e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 to
 th

e w
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 

d
estin

atio
n
s, h

o
v
er y

o
u
r m

o
u
se o

v
er th

e l
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 d
estin

atio
n
 an

d
 d

rag
 fro

m
 th

e 

circle th
at ap

p
ears o

n
 th

e rig
h
t o

n
to

 th
e w

o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 d
estin

atio
n
. 



 

Y
o
u
 sh

o
u
ld

 n
o
w

 see an
 arro

w
 h

as b
een

 created
 to

 rep
resen

t th
e actio

n
 b

etw
een

 th
e tw

o
 

d
estin

atio
n
s. C

lick
 o

n
 th

e arro
w

, an
d
 y

o
u
 can

 see in
 th

e attrib
u
tes p

an
e th

at th
is actio

n
 h

as a 

n
am

e a
c
t
i
o
n
_
l
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
_
t
o
_
w
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 th
at can

 b
e referen

ced
 in

 co
d
e. 

S
p

ec
ify

 A
rg

u
m

en
ts fo

r
 W

o
rd

L
istF

r
a
g
m

en
t 

W
h
en

 n
av

ig
atin

g
 b

etw
een

 activ
ities u

sin
g
 an

 in
ten

t, y
o
u
 sp

ecified
 an

 "ex
tra" so

 th
at th

e selected
 

letter co
u
ld

 b
e p

assed
 to

 th
e w

o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
. N

av
ig

atio
n
 also

 su
p
p
o
rts p

assin
g
 p

aram
eters 

b
etw

een
 d

estin
atio

n
s an

d
 p

lu
s d

o
es th

is in
 a ty

p
e safe w

ay
. 

S
elect th

e w
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 d
estin

atio
n
 an

d
 in

 th
e attrib

u
tes p

an
e, u

n
d

er A
rg

u
m

en
ts, click

 th
e 

p
lu

s b
u
tto

n
 to

 create a n
ew

 arg
u
m

en
t. 

T
h
e arg

u
m

en
t sh

o
u
ld

 b
e called

 l
e
t
t
e
r

 an
d
 th

e ty
p
e sh

o
u
ld

 b
e S

t
r
i
n
g
. T

h
is is w

h
ere th

e S
afe 

A
rg

s p
lu

g
in

 y
o
u
 ad

d
ed

 earlier co
m

es in
. S

p
ecify

in
g
 th

is arg
u
m

en
t as a strin

g
 en

su
res th

at a 

S
t
r
i
n
g
 w

ill b
e ex

p
ected

 w
h
en

 y
o
u
r n

av
ig

atio
n
 actio

n
 is p

erfo
rm

ed
 in

 co
d

e. 



 

1
. 

T
h
at's all y

o
u
 n

eed
 to

 d
o
 w

ith
 th

e N
av

G
rap

h
 ed

ito
r fo

r n
o
w

. A
t th

is p
o

in
t, g

o
 ah

ead
 an

d
 

b
u
ild

 th
e p

ro
ject. In

 A
n
d
ro

id
 S

tu
d
io

 select B
u

ild
 >

 R
eb

u
ild

 P
ro

ject fro
m

 th
e m

en
u
 b

ar. 

T
h
is w

ill g
en

erate so
m

e co
d
e b

ased
 o

n
 y

o
u
r n

av
ig

atio
n
 g

rap
h
 so

 th
at y

o
u
 can

 u
se th

e 

n
av

ig
atio

n
 actio

n
 y

o
u
 ju

st created
. 

P
e
rfo

rm
 th

e N
a
v
ig

a
tio

n
 A

ctio
n

 

O
p
en

 u
p
 L
e
t
t
e
r
A
d
a
p
t
e
r
.
k
t

 to
 p

erfo
rm

 th
e n

av
ig

atio
n
 actio

n
. T

h
is o

n
ly

 req
u
ires tw

o
 step

s. 

1
. 

D
elete th

e co
n
ten

ts o
f th

e b
u
tto

n
's s

e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

. In
stead

, y
o
u
 n

eed
 to

 retriev
e 

th
e n

av
ig

atio
n
 actio

n
 y

o
u

 ju
st created

. A
d
d
 th

e fo
llo

w
in

g
 to

 th
e s

e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

. 

v
a
l
 
a
c
t
i
o
n
 
=
 

L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
T
o
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
(
l
e
t
t
e

r
 
=
 
h
o
l
d
e
r
.
b
u
t
t
o
n
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
)
 

Y
o
u
 p

ro
b
ab

ly
 d

o
n
't reco

g
n
ize so

m
e o

f th
ese class an

d
 fu

n
ctio

n
 n

am
es an

d
 th

at's b
ecau

se th
ey

'v
e 

b
een

 au
to

m
atically

 g
en

erated
 after y

o
u
 b

u
ilt th

e p
ro

ject. T
h
at's w

h
ere th

e S
afe A

rg
s p

lu
g
in

 y
o
u
 

ad
d
ed

 in
 th

e first step
 co

m
es in

—
th

e actio
n
s created

 o
n
 th

e N
av

G
rap

h
 are tu

rn
ed

 in
to

 co
d
e th

at 

y
o
u
 can

 u
se. T

h
e n

am
es, h

o
w

ev
er, sh

o
u
ld

 b
e fairly

 in
tu

itiv
e. L

e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s

 

lets y
o
u
 refer to

 all p
o
ssib

le n
av

ig
atio

n
 p

ath
s startin

g
 fro

m
 th

e l
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

. 

T
h
e fu

n
ctio

n
 a
c
t
i
o
n
L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t
T
o
W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
(
)

 



is th
e sp

ecific actio
n
 to

 n
av

ig
ate to

 th
e w

o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

. 

O
n
ce y

o
u
 h

av
e a referen

ce to
 y

o
u
r n

av
ig

atio
n
 actio

n
, sim

p
ly

 g
et a referen

ce to
 y

o
u
r 

N
a
vC

o
n
tro

ller (an
 o

b
ject th

at lets y
o
u

 p
erfo

rm
 n

av
ig

atio
n
 actio

n
s) an

d
 call n

a
v
i
g
a
t
e
(
)

 p
assin

g
 

in
 th

e actio
n

. 

h
o
l
d
e
r
.
v
i
e
w
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

C
o
n

fig
u

re
 M

a
in

A
ctiv

ity
 

T
h
e fin

al p
iece o

f setu
p
 is in

 M
a
i
n
A
c
t
i
v
i
t
y
. T

h
ere are ju

st a few
 ch

an
g
es n

eed
ed

 in
 

M
a
i
n
A
c
t
i
v
i
t
y
 to

 g
et ev

ery
th

in
g
 w

o
rk

in
g
. 

1
. 

C
reate a n

a
v
C
o
n
t
r
o
l
l
e
r

 p
ro

p
erty

. T
h
is is m

ark
ed

 as l
a
t
e
i
n
i
t
 sin

ce it w
ill b

e set in
 

o
n
C
r
e
a
t
e
. 

p
r
i
v
a
t
e
 
l
a
t
e
i
n
i
t
 
v
a
r
 
n
a
v
C
o
n
t
r
o
l
l
e
r
:
 
N
a
v
C
o
n
t
r
o
l
l
e
r
 

2
. 

T
h
en

, after th
e call to

 s
e
t
C
o
n
t
e
n
t
V
i
e
w
(
)
 in

 o
n
C
r
e
a
t
e
(
)
, g

et a referen
ce to

 th
e 

n
a
v
_
h
o
s
t
_
f
r
a
g
m
e
n
t

 (th
is is th

e ID
 o

f y
o
u
r F

r
a
g
m
e
n
t
C
o
n
t
a
i
n
e
r
V
i
e
w

) an
d

 assig
n
 it to

 

y
o
u
r n

a
v
C
o
n
t
r
o
l
l
e
r

 p
ro

p
erty

. 

v
a
l
 
n
a
v
H
o
s
t
F
r
a
g
m
e
n
t
 
=
 
s
u
p
p
o
r
t
F
r
a
g
m
e
n
t
M
a
n
a
g
e
r
 

 
 
 
 
.
f
i
n
d
F
r
a
g
m
e
n
t
B
y
I
d
(
R
.
i
d
.
n
a
v
_
h
o
s
t
_
f
r
a
g
m
e
n
t
)
 
a
s
 
N
a
v
H
o
s
t
F
r
a
g
m
e
n
t
 

n
a
v
C
o
n
t
r
o
l
l
e
r
 
=
 
n
a
v
H
o
s
t
F
r
a
g
m
e
n
t
.
n
a
v
C
o
n
t
r
o
l
l
e
r
 

3
. 

T
h
en

 in
 o
n
C
r
e
a
t
e
(
)

, call s
e
t
u
p
A
c
t
i
o
n
B
a
r
W
i
t
h
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)

, p
assin

g
 in

 

n
a
v
C
o
n
t
r
o
l
l
e
r
. T

h
is en

su
res actio

n
 b

ar (ap
p
 b

ar) b
u
tto

n
s, lik

e th
e m

en
u
 o

p
tio

n
 in

 

L
e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 are v
isib

le. 

s
e
t
u
p
A
c
t
i
o
n
B
a
r
W
i
t
h
N
a
v
C
o
n
t
r
o
l
l
e
r
(
n
a
v
C
o
n
t
r
o
l
l
e
r
)
 

4
. 

F
in

ally
, im

p
lem

en
t o

n
S
u
p
p
o
r
t
N
a
v
i
g
a
t
e
U
p
(
)

. A
lo

n
g
 w

ith
 settin

g
 d
e
f
a
u
l
t
N
a
v
H
o
s
t

 to
 

t
r
u
e

 in
 th

e X
M

L
, th

is m
eth

o
d
 allo

w
s y

o
u
 to

 h
an

d
le th

e u
p

 b
u
tto

n
. H

o
w

ev
er, y

o
u
r 

activ
ity

 n
eed

s to
 p

ro
v
id

e th
e im

p
lem

en
tatio

n
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
S
u
p
p
o
r
t
N
a
v
i
g
a
t
e
U
p
(
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
r
e
t
u
r
n
 
n
a
v
C
o
n
t
r
o
l
l
e
r
.
n
a
v
i
g
a
t
e
U
p
(
)
 
|
|
 
s
u
p
e
r
.
o
n
S
u
p
p
o
r
t
N
a
v
i
g
a
t
e
U
p
(
)
 

}
 

A
t th

is p
o
in

t, all th
e co

m
p
o
n
en

ts are in
-p

lace to
 g

et n
av

ig
atio

n
 w

o
rk

in
g
 w

ith
 frag

m
en

ts. 

H
o
w

ev
er, n

o
w

 th
at n

av
ig

atio
n
 is p

erfo
rm

ed
 u

sin
g
 frag

m
en

ts in
stead

 o
f th

e in
ten

t, th
e in

ten
t ex

tra 

fo
r th

e letter th
at y

o
u
 u

se in
 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t
 w

ill n
o
 lo

n
g
er w

o
rk

. In
 th

e n
ex

t step
, y

o
u
'll 

u
p
d
ate W

o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

, to
 g

et th
e l

e
t
t
e
r
 arg

u
m

en
t. 

N
O

T
E

: B
ecau

se th
e n

a
v
i
g
a
t
e
U
p
(
)

 fu
n
ctio

n
 m

ig
h
t fail, it retu

rn
s a B

o
o
l
e
a
n

 fo
r w

h
eth

er o
r n

o
t 

it su
cceed

s. H
o
w

ev
er, y

o
u
 o

n
ly

 n
eed

 to
 call s

u
p
e
r
.
o
n
S
u
p
p
o
r
t
N
a
v
i
g
a
t
e
U
p
(
)

 if n
a
v
i
g
a
t
e
U
p
(
)
 



retu
rn

s f
a
l
s
e
. T

h
is w

o
rk

s b
ecau

se o
f th

e |
|
 o

p
erato

r o
n
ly

 req
u
ires o

n
e o

f th
e co

n
d
itio

n
s to

 b
e 

tru
e, so

 if n
a
v
i
g
a
t
e
U
p
(
)

 retu
rn

s t
r
u
e

, th
e rig

h
t sid

e o
f th

e |
|
 ex

p
ressio

n
 is n

ev
er ex

ecu
ted

. If, 

h
o
w

ev
er, n

a
v
i
g
a
t
e
U
p
(
)

 is false, th
en

 th
e im

p
lem

en
tatio

n
 in

 th
e p

aren
t class is called

. T
h
is is 

called
 sh

o
rt-circu

it ev
alu

atio
n

 an
d
 is a n

ice little p
ro

g
ram

m
in

g
 trick

 to
 k

n
o
w

 ab
o
u
t. 

9
. G

ettin
g
 A

rg
u

m
en

ts in
 W

o
rd

L
istF

r
a
g
m

en
t 

P
rev

io
u
sly

, y
o
u
 referen

ced
 a
c
t
i
v
i
t
y
?
.
i
n
t
e
n
t
 in

 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 to
 access th

e l
e
t
t
e
r
 

ex
tra. W

h
ile th

is w
o
rk

s, th
is is n

o
t a b

est p
ractice, sin

ce frag
m

en
ts can

 b
e em

b
ed

d
ed

 in
 o

th
er 

lay
o
u
ts, an

d
 in

 a larg
er ap

p
, it's m

u
ch

 h
ard

er to
 assu

m
e w

h
ich

 activ
ity

 th
e frag

m
en

t b
elo

n
g
s to

. 

F
u
rth

erm
o

re, w
h

en
 n

av
ig

atio
n
 is p

erfo
rm

ed
 u

sin
g
 n
a
v
_
g
r
a
p
h

 an
d
 safe arg

u
m

en
ts are u

sed
, th

ere 

are n
o
 in

ten
ts, so

 try
in

g
 to

 access in
ten

t ex
tras is sim

p
ly

 n
o
t g

o
in

g
 to

 w
o
rk

. 

T
h
an

k
fu

lly
, accessin

g
 safe arg

u
m

en
ts is p

retty
 straig

h
tfo

rw
ard

, an
d
 y

o
u
 d

o
n

't h
av

e to
 w

ait u
n
til 

o
n
V
i
e
w
C
r
e
a
t
e
d
(
)
 is called

 eith
er. 

1
. 

In
 W
o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

, create a l
e
t
t
e
r
I
d
 p

ro
p
erty

. Y
o
u
 can

 m
ark

 th
is as latein

it so
 th

at 

y
o
u
 d

o
n
't h

av
e to

 m
ak

e it n
u
llab

le. 

p
r
i
v
a
t
e
 
l
a
t
e
i
n
i
t
 
v
a
r
 
l
e
t
t
e
r
I
d
:
 
S
t
r
i
n
g
 

2
. 

T
h
en

 o
v
errid

e o
n
C
r
e
a
t
e
(
)

 (n
o

t o
n
C
r
e
a
t
e
V
i
e
w
(
)

 o
r o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

!), ad
d
 th

e 

fo
llo

w
in

g
: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
 
a
r
g
u
m
e
n
t
s
?
.
l
e
t
 
{
 

 
 
 
 
 
 
 
 
l
e
t
t
e
r
I
d
 
=
 
i
t
.
g
e
t
S
t
r
i
n
g
(
L
E
T
T
E
R
)
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
 
}
 

}
 

B
ecau

se it's p
o
ssib

le fo
r a

r
g
u
m
e
n
t
s
 to

 b
e o

p
tio

n
al, n

o
tice y

o
u
 call l

e
t
(
)
 an

d
 p

ass in
 a lam

b
d
a. 

T
h
is co

d
e w

ill ex
ecu

te assu
m

in
g
 a
r
g
u
m
e
n
t
s
 is n

o
t n

u
ll, p

assin
g
 in

 th
e n

o
n
 n

u
ll arg

u
m

en
ts fo

r th
e 

i
t
 p

aram
eter. If a

r
g
u
m
e
n
t
s

 is n
u
l
l
, h

o
w

ev
er, th

e lam
b
d
a w

ill n
o
t ex

ecu
te. 

 

W
h
ile n

o
t p

art o
f th

e actu
al co

d
e, A

n
d

ro
id

 S
tu

d
io

 p
ro

v
id

es a h
elp

fu
l h

in
t to

 m
ak

e y
o
u
 aw

are o
f 

th
e i

t
 p

aram
eter. 

https://en.wikipedia.org/wiki/Short-circuit_evaluation
https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#8


W
h
at ex

actly
 is a B

u
n
d
l
e

? T
h
in

k
 o

f it as a k
ey

-v
alu

e p
air u

sed
 to

 p
ass d

ata b
etw

een
 classes, su

ch
 

as activ
ities an

d
 frag

m
en

ts. A
ctu

ally
, y

o
u
'v

e alread
y
 u

sed
 a b

u
n
d
le w

h
en

 y
o
u
 called

 

i
n
t
e
n
t
?
.
e
x
t
r
a
s
?
.
g
e
t
S
t
r
i
n
g
(
)

 w
h
en

 p
erfo

rm
in

g
 an

 in
ten

t in
 th

e first v
ersio

n
 o

f th
is ap

p
. 

G
ettin

g
 th

e strin
g
 fro

m
 arg

u
m

en
ts w

h
en

 w
o
rk

in
g
 w

ith
 frag

m
en

ts w
o
rk

s ex
actly

 th
e sam

e w
ay

. 

3
. 

F
in

ally
, y

o
u
 can

 access th
e l

e
t
t
e
r
I
d
 w

h
en

 y
o
u
 set th

e recy
cler v

iew
's ad

ap
ter. R

ep
lace 

a
c
t
i
v
i
t
y
?
.
i
n
t
e
n
t
?
.
e
x
t
r
a
s
?
.
g
e
t
S
t
r
i
n
g
(
L
E
T
T
E
R
)
.
t
o
S
t
r
i
n
g
(
)

 in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 

w
ith

 l
e
t
t
e
r
I
d
. 

r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
W
o
r
d
A
d
a
p
t
e
r
(
l
e
t
t
e
r
I
d
,
 
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

Y
o
u
 d

id
 it! T

ak
e a m

o
m

en
t to

 ru
n
 y

o
u
r ap

p
. It's n

o
w

 ab
le to

 n
av

ig
ate b

etw
een

 tw
o
 screen

s, 

w
ith

o
u
t an

y
 in

ten
ts, an

d
 all in

 a sin
g
le activ

ity
. 

1
0
. U

p
d

a
te F

ra
g
m

en
t L

a
b

els 

Y
o
u
'v

e su
ccessfu

lly
 co

n
v

erted
 b

o
th

 screen
s to

 u
se frag

m
en

ts. B
efo

re an
y
 ch

an
g
es w

ere m
ad

e, th
e 

ap
p
 b

ar fo
r each

 frag
m

en
t h

ad
 a d

escrip
tiv

e title fo
r each

 activ
ity

 co
n
tain

ed
 in

 th
e ap

p
 b

ar. 

H
o
w

ev
er, after co

n
v
ertin

g
 to

 u
se frag

m
en

ts, th
is title is m

issin
g
 fro

m
 th

e d
etail activ

ity
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#9


F
rag

m
en

ts h
av

e a p
ro

p
erty

 called
 "
l
a
b
e
l
"
 w

h
ere y

o
u
 can

 set th
e title w

h
ich

 th
e p

aren
t activ

ity
 

w
ill k

n
o
w

 to
 u

se in
 th

e ap
p
 b

ar. 

1
. 

In
 s
t
r
i
n
g
s
.
x
m
l
, after th

e ap
p
 n

am
e, ad

d
 th

e fo
llo

w
in

g
 co

n
stan

t. 

<
s
t
r
i
n
g
 
n
a
m
e
=
"
w
o
r
d
_
l
i
s
t
_
f
r
a
g
m
e
n
t
_
l
a
b
e
l
"
>
W
o
r
d
s
 
T
h
a
t
 
S
t
a
r
t
 
W
i
t
h
 

{
l
e
t
t
e
r
}
<
/
s
t
r
i
n
g
>
 

2
. 

Y
o
u
 can

 set th
e lab

el fo
r each

 frag
m

en
t o

n
 th

e n
av

ig
atio

n
 g

rap
h
. G

o
 b

ack
 in

to
 

n
a
v
_
g
r
a
p
h
.
x
m
l
 an

d
 select l

e
t
t
e
r
L
i
s
t
F
r
a
g
m
e
n
t

 in
 th

e co
m

p
o
n
en

t tree, an
d
 in

 th
e 

attrib
u
tes p

an
e, set th

e lab
el to

 th
e a

p
p
_
n
a
m
e

 strin
g
: 

 

3
. 

S
elect w

o
r
d
L
i
s
t
F
r
a
g
m
e
n
t

 an
d
 set th

e lab
el to

 w
o
r
d
_
l
i
s
t
_
f
r
a
g
m
e
n
t
_
l
a
b
e
l

: 

 

C
o
n
g
ratu

latio
n
s o

n
 m

ak
in

g
 it th

is far! R
u
n
 y

o
u
r ap

p
 o

n
e m

o
re tim

e an
d
 y

o
u
 sh

o
u
ld

 see 

ev
ery

th
in

g
 ju

st as it w
as at th

e start o
f th

e co
d

elab
, o

n
ly

 n
o
w

, all y
o
u
r n

av
ig

atio
n
 is h

o
sted

 in
 a 

sin
g
le activ

ity
 w

ith
 a sep

arate frag
m

en
t fo

r each
 screen

. 

1
1
. S

o
lu

tio
n

 co
d

e
 

T
h
e so

lu
tio

n
 co

d
e fo

r th
is co

d
elab

 is in
 th

e p
ro

ject sh
o
w

n
 b

elo
w

. 

S
o
lu

tio
n

 C
o

d
e U

R
L

: h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-w
o
rd

s-

ap
p
 

https://developer.android.com/codelabs/basic-android-kotlin-training-fragments-navigation-component?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-fragments-navigation-component#10
https://github.com/google-developer-training/android-basics-kotlin-words-app/tree/main
https://github.com/google-developer-training/android-basics-kotlin-words-app/tree/main


 

4
. 

In
 th

e p
o

p
u
p
, click

 th
e D

o
w

n
lo

a
d

 Z
IP

 b
u
tto

n
 to

 sav
e th

e p
ro

ject to
 y

o
u
r co

m
p
u
ter. W

ait 

fo
r th

e d
o
w

n
lo

ad
 to

 co
m

p
lete. 

5
. 

L
o
cate th

e file o
n
 y

o
u
r co

m
p
u
ter (lik

ely
 in

 th
e D

o
w

n
lo

a
d

s fo
ld

er). 

6
. 

D
o
u
b
le-click

 th
e Z

IP
 file to

 u
n
p

ack
 it. T

h
is creates a n

ew
 fo

ld
er th

at co
n
tain

s th
e p

ro
ject 

files. 

O
p

en
 th

e p
ro

ject in
 A

n
d

ro
id

 S
tu

d
io

 

1
. 

S
tart A

n
d
ro

id
 S

tu
d
io

. 

2
. 

In
 th

e W
elco

m
e to

 A
n

d
r
o
id

 S
tu

d
io

 w
in

d
o
w

, click
 O

p
en

. 



L
a

b
 7

.1
. S

ta
g

es o
f th

e a
c
tiv

ity
 lifecy

cle
 

3
. E

x
p

lo
re th

e life
cy

cle m
eth

o
d

s a
n

d
 a

d
d

 b
a

sic lo
g

g
in

g
 

C
h

u
 trìn

h
 số

n
g

 (L
ifecy

cle) củ
a

 A
ctiv

ity
 

C
h
u
 trìn

h
 số

n
g
 củ

a m
ộ
t A

ctiv
ity

 tư
ơ

n
g
 tự

 n
h
ư

 v
ò
n
g
 đ

ờ
i củ

a m
ộ
t sin

h
 v

ật, n
h
ư

 v
ò
n
g
 đ

ờ
i củ

a m
ộ
t 

co
n
 b

ư
ớ

m
. A

ctiv
ity

 có
 n

h
iều

 trạn
g
 th

ái k
h
ác n

h
au

 từ
 k

h
i đ

ư
ợ

c k
h
ở

i tạo
, h

o
ạt đ

ộ
n
g
 ch

o
 đ

ến
 k

h
i b

ị 

h
ủ
y
 v

à b
ộ
 n

h
ớ

 củ
a n

ó
 đ

ư
ợ

c h
ệ th

ố
n
g
 th

u
 h

ồ
i. 

V
a

i trò
 củ

a
 cá

c p
h

ư
ơ

n
g

 th
ứ

c ca
llb

a
ck

 tro
n

g
 A

ctiv
ity

 

C
ác p

h
ư

ơ
n
g

 th
ứ

c callb
ack

 tro
n
g
 lớ

p
 A
c
t
i
v
i
t
y
 (h

o
ặc các lớ

p
 co

n
 n

h
ư

 A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y

) 

đ
ư

ợ
c A

n
d
ro

id
 g

ọ
i tự

 đ
ộ
n

g
 k

h
i A

ctiv
ity

 th
ay

 đ
ổ
i trạn

g
 th

ái. B
ạn

 có
 th

ể g
h
i đ

è các p
h
ư

ơ
n
g
 th

ứ
c 

n
ày

 đ
ể ch

ạy
 m

ã k
h
i trạn

g
 th

ái củ
a A

ctiv
ity

 th
ay

 đ
ổ

i. 

Q
u

a
n

 sá
t p

h
ư

ơ
n

g
 th

ứ
c o

n
C
r
e
a
t
e
(
) tro

n
g

 ứ
n

g
 d

ụ
n

g
 D

essertC
lick

er 

P
h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

 là n
ơ

i k
h
ở

i tạo
 các th

àn
h
 p

h
ần

 b
an

 đ
ầu

 ch
o
 A

ctiv
ity

. S
au

 k
h
i 

o
n
C
r
e
a
t
e
(
)
 đ

ư
ợ

c th
ự

c th
i, A

ctiv
ity

 đ
ư

ợ
c co

i là đ
ã đ

ư
ợ

c tạo
. Đ

ây
 là p

h
ư

ơ
n

g
 th

ứ
c b

ắ
t b

u
ộ
c p

h
ả
i 

g
h

i đ
è v

à cần
 g

ọ
i s

u
p
e
r
.
o
n
C
r
e
a
t
e
(
)

 đ
ể h

o
àn

 tất v
iệc k

h
ở

i tạo
 A

ctiv
ity

. 

V
í d

ụ
: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
 
L
o
g
.
d
(
"
M
a
i
n
A
c
t
i
v
i
t
y
"
,
 
"
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
"
)
 

}
 

 G
h

i lo
g

 b
ằ

n
g

 L
o
g
.
d
(
) đ

ể th
eo

 d
õ

i ch
u

 trìn
h

 số
n

g
 

M
ụ

c đ
ích

: X
ác đ

ịn
h
 k

h
i n

ào
 p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

 đ
ư

ợ
c g

ọ
i b

ằn
g
 cách

 g
h
i th

ô
n
g
 b

áo
 v

ào
 

L
o
g
cat. 

C
á
ch

 th
ự

c h
iện

: 

• 
T

h
êm

 lện
h

 g
h

i lo
g
: 

k
o
t
l
i
n
 

L
o
g
.
d
(
"
M
a
i
n
A
c
t
i
v
i
t
y
"
,
 
"
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
"
)
 

• 
Ý

 n
g
h

ĩa
: 

o
 

T
A

G
: "M

ain
A

ctiv
ity

" g
iú

p
 d

ễ d
àn

g
 lọ

c lo
g
 tro

n
g
 L

o
g
cat. 

o
 

M
E

S
S

A
G

E
: "o

n
C

reate C
alled

" m
ô
 tả sự

 k
iện

. 



• 
T

ố
i ư

u
 h

ó
a
: S

ử
 d

ụ
n
g
 h

ằn
g
 số

 T
A
G
: 

k
o
t
l
i
n
 

c
o
n
s
t
 
v
a
l
 
T
A
G
 
=
 
"
M
a
i
n
A
c
t
i
v
i
t
y
"
 

L
o
g
.
d
(
T
A
G
,
 
"
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
"
)
 

 K
iểm

 tra
 lo

g
 tro

n
g

 L
o

g
ca

t 

B
ư

ớ
c th

ự
c h

iện
: 

1
. 

C
h
ạy

 ứ
n
g
 d

ụ
n
g
 D

essertC
lick

er. 

2
. 

M
ở

 tab
 L

o
g
ca

t tro
n
g
 A

n
d
ro

id
 S

tu
d
io

. 

3
. 

G
õ
 D
/
M
a
i
n
A
c
t
i
v
i
t
y

 v
ào

 ô
 tìm

 k
iếm

. 

K
ết q

u
ả
: L

o
g
cat h

iển
 th

ị các th
ô
n
g
 b

áo
 g

h
i lại th

ờ
i g

ian
, tên

 p
ack

ag
e, T

A
G

 v
à th

ô
n
g
 đ

iệp
 lo

g
. 

Đ
iều

 n
ày

 x
ác n

h
ận

 rằn
g
 p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

 đ
ã đ

ư
ợ

c g
ọ
i th

àn
h
 cô

n
g

. 

T
riển

 k
h

a
i p

h
ư

ơ
n

g
 th

ứ
c o

n
S
t
a
r
t
(
) 

P
h
ư

ơ
n
g
 th

ứ
c o

n
S
t
a
r
t
(
)

 tro
n
g
 ch

u
 trìn

h
 số

n
g
 củ

a A
ctiv

ity
 đ

ư
ợ

c g
ọ
i n

g
ay

 sau
 o
n
C
r
e
a
t
e
(
)

. K
h
i 

o
n
S
t
a
r
t
(
)
 ch

ạy
, A

ctiv
ity

 trở
 n

ên
 h

iển
 th

ị trên
 m

à
n

 h
ìn

h
. K

h
ô
n
g
 g

iố
n
g
 n

h
ư

 o
n
C
r
e
a
t
e
(
)

, 

p
h
ư

ơ
n
g
 th

ứ
c n

ày
 có

 th
ể đ

ư
ợ

c g
ọ
i n

h
iều

 lầ
n

 tro
n
g
 v

ò
n
g
 đ

ờ
i củ

a A
ctiv

ity
. 

P
h
ư

ơ
n
g
 th

ứ
c o

n
S
t
a
r
t
(
)

 th
ư

ờ
n
g
 đ

ư
ợ

c k
ết h

ợ
p
 v

ớ
i o

n
S
t
o
p
(
)

. N
ếu

 n
g
ư

ờ
i d

ù
n
g
 ch

u
y
ển

 v
ề m

àn
 

h
ìn

h
 ch

ín
h
, A

ctiv
ity

 sẽ d
ừ

n
g
 lại v

à k
h
ô

n
g
 cò

n
 h

iển
 th

ị. 

 C
á
c b

ư
ớ

c triển
 k

h
a

i o
n
S
t
a
r
t
(
) 

1
. 

G
h

i đ
è p

h
ư

ơ
n

g
 th

ứ
c o

n
S
t
a
r
t
(
)
: 

o
 

N
h
ấn

 C
o
n

tro
l+

O
 (h

o
ặc C

o
m

m
an

d
+

O
 trên

 M
ac). 

o
 

T
ìm

 v
à ch

ọ
n
 p

h
ư

ơ
n
g
 th

ứ
c o

n
S
t
a
r
t
(
)

 từ
 d

an
h
 sách

. 

o
 

M
ã m

ặc đ
ịn

h
 sau

 k
h
i ch

èn
: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
S
t
a
r
t
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
S
t
a
r
t
(
)
 

}
 

2
. 

T
h

êm
 h

ằ
n

g
 số

 T
A
G

: 

o
 

K
h
ai b

áo
 h

ằn
g
 số

 T
A
G
 ở

 đ
ầu

 file: 

k
o
t
l
i
n
 

S
a
o
 
c
h
é
p
 
m
ã
 

c
o
n
s
t
 
v
a
l
 
T
A
G
 
=
 
"
M
a
i
n
A
c
t
i
v
i
t
y
"
 



3
. 

T
h

êm
 lo

g
 tro

n
g
 o
n
S
t
a
r
t
(
)

: 

o
 

S
ử

a đ
ổ
i p

h
ư

ơ
n
g
 th

ứ
c o

n
S
t
a
r
t
(
)

: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
S
t
a
r
t
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
S
t
a
r
t
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
S
t
a
r
t
 
C
a
l
l
e
d
"
)
 

}
 

 K
iểm

 tra
 L

o
g

ca
t 

1
. 

C
h

ạ
y
 ứ

n
g
 d

ụ
n

g
 D

essertC
lick

er v
à m

ở
 L

o
g
ca

t. 

2
. 

L
ọ
c lo

g
: N

h
ập

 D
/
M
a
i
n
A
c
t
i
v
i
t
y

 v
ào

 ô
 tìm

 k
iếm

. 

3
. 

K
ết q

u
ả
: 

o
 

L
o
g
 h

iển
 th

ị lần
 lư

ợ
t các p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

 v
à o

n
S
t
a
r
t
(
)

 đ
ư

ợ
c g

ọ
i k

h
i 

ứ
n
g
 d

ụ
n
g
 k

h
ở

i đ
ộ
n
g
. 

o
 

V
í d

ụ
 lo

g
: 

b
a
s
h
 

1
6
:
1
9
:
5
9
.
1
2
5
 
3
1
1
0
7
-
3
1
1
0
7
/
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
d
e
s
s
e
r
t
c
l
i
c
k
e
r
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
 

1
6
:
1
9
:
5
9
.
3
7
2
 
3
1
1
0
7
-
3
1
1
0
7
/
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
d
e
s
s
e
r
t
c
l
i
c
k
e
r
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

4
. 

N
h

ấ
n

 n
ú

t H
o
m

e: T
rở

 v
ề m

àn
 h

ìn
h
 ch

ín
h
 củ

a th
iết b

ị, sau
 đ

ó
 m

ở
 lại ứ

n
g
 d

ụ
n
g
 từ

 m
àn

 

h
ìn

h
 đ

a n
h
iệm

. 

o
 

K
ết q

u
ả: 

▪ 
o
n
S
t
a
r
t
(
)

 đ
ư

ợ
c g

ọ
i lại v

à lo
g
 x

u
ất h

iện
 lần

 th
ứ

 h
ai. 

▪ 
o
n
C
r
e
a
t
e
(
)

 k
h
ô
n
g
 đ

ư
ợ

c g
ọ
i lại. 

▪ 
L

o
g
 h

iển
 th

ị: 

b
a
s
h
 

1
6
:
2
0
:
1
1
.
3
1
9
 
3
1
1
0
7
-
3
1
1
0
7
/
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
d
e
s
s
e
r
t
c
l
i
c
k
e
r
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

 L
ư

u
 ý

 k
h

i x
o
a

y
 m

à
n

 h
ìn

h
 

K
h
i x

o
ay

 m
àn

 h
ìn

h
 th

iết b
ị, có

 th
ể x

ảy
 ra h

àn
h
 v

i b
ất th

ư
ờ

n
g
 tro

n
g
 ch

u
 trìn

h
 số

n
g
 củ

a A
ctiv

ity
. 

Đ
iều

 n
ày

 sẽ đ
ư

ợ
c g

iải th
ích

 tro
n
g
 các b

ư
ớ

c tiếp
 th

eo
 củ

a b
ài h

ọ
c. 

T
h

êm
 cá

c lo
g

 ch
o

 cá
c p

h
ư

ơ
n

g
 th

ứ
c k

h
á

c tro
n

g
 ch

u
 trìn

h
 số

n
g

 

Ở
 b

ư
ớ

c n
ày

, b
ạn

 sẽ triển
 k

h
ai lo

g
 ch

o
 các p

h
ư

ơ
n
g
 th

ứ
c ch

u
 trìn

h
 số

n
g
 k

h
ác củ

a A
ctiv

ity
 đ

ể h
iểu

 

rõ
 h

ơ
n
 cách

 ch
ú
n
g
 đ

ư
ợ

c g
ọ
i tro

n
g
 các trạn

g
 th

ái k
h
ác n

h
au

 củ
a ứ

n
g
 d

ụ
n
g
. 

 



C
á
c b

ư
ớ

c triển
 k

h
a

i 

1
. 

G
h

i đ
è cá

c p
h

ư
ơ

n
g
 th

ứ
c ch

u
 trìn

h
 số

n
g
 cò

n
 lạ

i: 

o
 

T
ro

n
g
 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t

, g
h
i đ

è các p
h

ư
ơ

n
g
 th

ứ
c sau

 v
à th

êm
 lo

g
 ch

o
 từ

n
g

 

p
h
ư

ơ
n
g
 th

ứ
c: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
R
e
s
u
m
e
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
R
e
s
u
m
e
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
"
)
 

}
 

 o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
P
a
u
s
e
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
P
a
u
s
e
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
P
a
u
s
e
 
C
a
l
l
e
d
"
)
 

}
 

 o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
S
t
o
p
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
S
t
o
p
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
S
t
o
p
 
C
a
l
l
e
d
"
)
 

}
 

 o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
D
e
s
t
r
o
y
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
D
e
s
t
r
o
y
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
D
e
s
t
r
o
y
 
C
a
l
l
e
d
"
)
 

}
 

 o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
R
e
s
t
a
r
t
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
R
e
s
t
a
r
t
(
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
R
e
s
t
a
r
t
 
C
a
l
l
e
d
"
)
 

}
 

2
. 

C
h

ạ
y
 lạ

i ứ
n

g
 d

ụ
n

g
 D

essertC
lick

e
r v

à m
ở

 L
o
g
cat. 

o
 

L
ọ
c lo

g
 b

ằn
g
 cách

 n
h
ập

 D
/
M
a
i
n
A
c
t
i
v
i
t
y

 v
ào

 ô
 tìm

 k
iếm

. 

o
 

L
ư

u
 ý

 các lo
g
 m

ớ
i đ

ư
ợ

c th
êm

 v
ào

, đ
ặc b

iệt là th
ứ

 tự
 g

ọ
i các p

h
ư

ơ
n
g
 th

ứ
c. 

 Q
u

a
n

 sá
t th

ứ
 tự

 g
ọ

i cá
c p

h
ư

ơ
n

g
 th

ứ
c
 

1
. 

K
h
i k

h
ở

i đ
ộ
n
g
 ứ

n
g
 d

ụ
n
g
 từ

 đ
ầu

, b
ạn

 sẽ th
ấy

 các lo
g
 sau

: 

m
a
k
e
f
i
l
e
 

1
0
:
2
7
:
3
3
.
2
4
4
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
 

1
0
:
2
7
:
3
3
.
4
5
3
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

1
0
:
2
7
:
3
3
.
4
5
4
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 

o
 

o
n
C
r
e
a
t
e
(
)

: K
h
ở

i tạo
 A

ctiv
ity

. 

o
 

o
n
S
t
a
r
t
(
)

: B
ắt đ

ầu
 A

ctiv
ity

 v
à h

iển
 th

ị trên
 m

àn
 h

ìn
h
. 

o
 

o
n
R
e
s
u
m
e
(
)

: H
o
ạt đ

ộ
n
g

 sẵn
 sàn

g
 đ

ể n
g
ư

ờ
i d

ù
n
g
 tư

ơ
n
g
 tác. 

2
. 

K
h
i rờ

i k
h
ỏ
i ứ

n
g
 d

ụ
n
g
 b

ằn
g
 n

ú
t H

o
m

e: 



m
a
k
e
f
i
l
e
 

1
0
:
2
8
:
1
5
.
5
2
1
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
P
a
u
s
e
 
C
a
l
l
e
d
 

1
0
:
2
8
:
1
5
.
6
2
3
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
o
p
 
C
a
l
l
e
d
 

o
 

o
n
P
a
u
s
e
(
)

: T
ạm

 d
ừ

n
g
 tư

ơ
n
g
 tác v

ớ
i n

g
ư

ờ
i d

ù
n
g
 (ứ

n
g
 d

ụ
n
g
 v

ẫn
 h

iển
 th

ị m
ờ

 d
ần

). 

o
 

o
n
S
t
o
p
(
)

: A
ctiv

ity
 b

ị ẩn
 h

o
àn

 to
àn

. 

3
. 

K
h
i m

ở
 lại ứ

n
g
 d

ụ
n
g
 từ

 m
àn

 h
ìn

h
 đ

a n
h
iệm

: 

m
a
k
e
f
i
l
e
 

1
0
:
2
8
:
2
5
.
7
4
5
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
t
a
r
t
 
C
a
l
l
e
d
 

1
0
:
2
8
:
2
5
.
7
4
6
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

1
0
:
2
8
:
2
5
.
7
4
7
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 

o
 

o
n
R
e
s
t
a
r
t
(
)

: C
h
u
ẩn

 b
ị k

h
ở

i đ
ộ
n
g
 lại. 

o
 

o
n
S
t
a
r
t
(
)

: H
o
ạt đ

ộ
n
g
 lại v

à h
iển

 th
ị. 

o
 

o
n
R
e
s
u
m
e
(
)

: S
ẵn

 sàn
g
 ch

o
 tư

ơ
n
g
 tác. 

4
. 

K
h
i th

o
át ứ

n
g
 d

ụ
n
g
 h

o
àn

 to
àn

: 

m
a
k
e
f
i
l
e
 

1
0
:
2
8
:
4
5
.
8
1
2
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
P
a
u
s
e
 
C
a
l
l
e
d
 

1
0
:
2
8
:
4
5
.
9
1
4
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
o
p
 
C
a
l
l
e
d
 

1
0
:
2
8
:
4
6
.
0
1
7
 
D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
D
e
s
t
r
o
y
 
C
a
l
l
e
d
 

o
 

o
n
D
e
s
t
r
o
y
(
)

: H
o
ạt đ

ộ
n

g
 b

ị h
ủ
y
 h

o
àn

 to
àn

 v
à b

ộ
 n

h
ớ

 đ
ư

ợ
c g

iải p
h
ó
n
g
. 

L
ư

u
 ý

 v
ề o

n
R
e
s
u
m
e
(
) 

M
ặc d

ù
 tên

 là o
n
R
e
s
u
m
e
(
)

, n
h
ư

n
g
 p

h
ư

ơ
n
g
 th

ứ
c n

ày
 cũ

n
g
 đ

ư
ợ

c g
ọ
i k

h
i ứ

n
g
 d

ụ
n
g
 k

h
ở

i đ
ộ
n
g
 từ

 

đ
ầu

, n
g
ay

 cả k
h
i k

h
ô
n
g
 có

 g
ì đ

ể "k
h
ô
i p

h
ụ
c". Đ

ây
 là trạn

g
 th

ái ch
u
ẩn

 b
ị cu

ố
i cù

n
g
 đ

ể ứ
n
g
 d

ụ
n
g
 

sẵn
 sàn

g
 ch

o
 n

g
ư

ờ
i d

ù
n
g
. 

4
. E

x
p

lo
re lifecy

cle u
se ca

ses 

S
ử

 d
ụ

n
g

 a
p

p
 v

à
 k

h
á
m

 p
h

á
 cá

c ca
llb

a
ck

 tro
n

g
 ch

u
 trìn

h
 số

n
g

 

T
ro

n
g
 trư

ờ
n
g
 h

ợ
p
 cơ

 b
ản

 n
h
ất, b

ạn
 m

ở
 ứ

n
g
 d

ụ
n
g
 lần

 đ
ầu

 tiên
 v

à sau
 đ

ó
 đ

ó
n

g
 h

o
àn

 to
àn

 ứ
n
g
 d

ụ
n
g
 

đ
ể q

u
an

 sát cách
 các callb

ack
 tro

n
g
 ch

u
 trìn

h
 số

n
g

 đ
ư

ợ
c k

ích
 h

o
ạt. 

 K
h
i ch

ạy
 ứ

n
g
 d

ụ
n
g
 D

essertC
lick

er lần
 đ

ầu
, các callb

ack
 sau

 đ
ư

ợ
c g

ọ
i lần

 lư
ợ

t: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 



C
ác b

ư
ớ

c n
ày

 b
ao

 g
ồ
m

: k
h
ở

i tạo
 ứ

n
g
 d

ụ
n
g
 (
o
n
C
r
e
a
t
e
(
)

), b
ắt đ

ầu
 h

iển
 th

ị g
iao

 d
iện

 

(o
n
S
t
a
r
t
(
)
), v

à sẵn
 sàn

g
 tư

ơ
n
g
 tác v

ớ
i n

g
ư

ờ
i d

ù
n
g
 (
o
n
R
e
s
u
m
e
(
)
). S

au
 k

h
i ứ

n
g
 d

ụ
n
g
 h

iển
 th

ị, 

n
g
ư

ờ
i d

ù
n
g
 có

 th
ể th

ự
c h

iện
 các h

àn
h
 đ

ộ
n
g
 n

h
ư

 n
h
ấn

 v
ào

 ch
iếc b

án
h
 cu

p
cak

e đ
ể tư

ơ
n
g
 tác. 

 K
h
i n

h
ấn

 n
ú

t B
a
ck

 đ
ể th

o
át ứ

n
g
 d

ụ
n
g
, các callb

ack
 sau

 đ
ư

ợ
c g

ọ
i: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
P
a
u
s
e
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
o
p
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
D
e
s
t
r
o
y
 
C
a
l
l
e
d
 

L
ú
c n

ày
, ứ

n
g
 d

ụ
n
g
 đ

ã d
ừ

n
g
 h

o
àn

 to
àn

 v
à k

h
ô
n
g
 cò

n
 h

iển
 th

ị trên
 m

àn
 h

ìn
h
. P

h
ư

ơ
n
g
 th

ứ
c 

o
n
D
e
s
t
r
o
y
(
)
 đ

ư
ợ

c g
ọ
i đ

ể d
ọ
n
 d

ẹp
 b

ộ
 n

h
ớ

 v
à các tài n

g
u
y
ên

 k
h
ô
n
g
 cần

 th
iết, g

iú
p
 h

ệ th
ố
n
g
 có

 

th
ể g

iải p
h
ó

n
g
 các tài n

g
u
y
ên

 n
ày

. Đ
ây

 là b
ư

ớ
c q

u
an

 trọ
n
g
 đ

ể đ
ảm

 b
ảo

 ứ
n

g
 d

ụ
n
g
 h

o
ạt đ

ộ
n
g
 h

iệu
 

q
u
ả trên

 th
iết b

ị. 

 N
ếu

 b
ạn

 q
u
ay

 lại ứ
n
g
 d

ụ
n
g
 từ

 m
àn

 h
ìn

h
 O

v
erv

ie
w

 (m
àn

 h
ìn

h
 R

ecen
t A

p
p

s), ứ
n
g
 d

ụ
n
g
 sẽ đ

ư
ợ

c 

k
h
ở

i đ
ộ
n
g
 lại từ

 đ
ầu

. L
o
g
cat sẽ h

iển
 th

ị n
h
ư

 sau
: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
C
r
e
a
t
e
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 

L
ý
 d

o
 là v

ì h
o
ạt đ

ộ
n
g
 (A

ctiv
ity

) trư
ớ

c đ
ó
 đ

ã b
ị h

ủ
y
 b

ỏ
 h

o
àn

 to
àn

 tro
n
g
 b

ư
ớ

c trư
ớ

c. K
h
i k

h
ở

i 

đ
ộ
n
g
 lại, A

n
d
ro

id
 sẽ tạo

 m
ộ
t p

h
iên

 b
ản

 m
ớ

i củ
a A

ctiv
ity

 v
à g

ọ
i lại các p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)
, 

o
n
S
t
a
r
t
(
)
, v

à o
n
R
e
s
u
m
e
(
)

. T
ất cả trạn

g
 th

ái v
à lo

g
 từ

 p
h
iên

 b
ản

 cũ
 đ

ều
 k

h
ô
n
g
 đ

ư
ợ

c g
iữ

 lại. 

 L
ư

u
 ý

 q
u

a
n

 trọ
n

g
: 

• 
o
n
C
r
e
a
t
e
(
)
 ch

ỉ đ
ư

ợ
c g

ọ
i m

ộ
t lần

 k
h
i A

ctiv
ity

 đ
ư

ợ
c k

h
ở

i tạo
 lần

 đ
ầu

. 

• 
o
n
D
e
s
t
r
o
y
(
)
 ch

ỉ đ
ư

ợ
c g

ọ
i m

ộ
t lần

 trư
ớ

c k
h
i A

ctiv
ity

 b
ị h

ủ
y
 h

o
àn

 to
àn

. 

• 
Đ

ây
 là h

ai đ
iểm

 m
ố
c q

u
an

 trọ
n

g
 tro

n
g
 ch

u
 trìn

h
 số

n
g
 củ

a A
ctiv

ity
, n

ơ
i b

ạn
 cần

 x
ử

 lý
 v

iệc 

k
h
ở

i tạo
 v

à d
ọ
n
 d

ẹp
 tài n

g
u
y
ên

 m
ộ
t cách

 cẩn
 th

ận
. 

Q
u

ả
n

 lý
 ch

u
 trìn

h
 số

n
g

 k
h

i ch
u

y
ển

 đ
ổ

i g
iữ

a
 cá

c ứ
n

g
 d

ụ
n

g
 

T
ro

n
g
 q

u
á trìn

h
 sử

 d
ụ
n
g
 th

iết b
ị A

n
d
ro

id
, n

g
ư

ờ
i d

ù
n
g
 th

ư
ờ

n
g
 x

u
y
ên

 ch
u
y
ển

 đ
ổ
i g

iữ
a các ứ

n
g
 

d
ụ
n
g
, q

u
ay

 lại m
àn

 h
ìn

h
 ch

ín
h
 h

o
ặc b

ị g
ián

 đ
o
ạn

 b
ở

i các h
o
ạt đ

ộ
n
g
 k

h
ác n

h
ư

 cu
ộ
c g

ọ
i. N

h
ữ

n
g
 

tìn
h
 h

u
ố
n
g
 n

ày
 k

h
ô
n
g
 k

h
iến

 ứ
n
g
 d

ụ
n
g
 b

ị đ
ó
n
g
 h

o
àn

 to
àn

, m
à th

ay
 v

ào
 đ

ó
 ứ

n
g
 d

ụ
n
g
 ch

u
y
ển

 san
g
 

trạn
g
 th

ái ch
ạy

 n
ền

 (b
ack

g
ro

u
n
d
) v

à có
 th

ể q
u
ay

 trở
 lại trạn

g
 th

ái h
iển

 th
ị (fo

reg
ro

u
n
d
). 



 K
h
i ứ

n
g
 d

ụ
n
g
 D

essertC
lick

er đ
an

g
 ch

ạy
 v

à n
g
ư

ờ
i d

ù
n
g
 n

h
ấn

 n
ú
t H

o
m

e đ
ể q

u
ay

 lại m
àn

 h
ìn

h
 

ch
ín

h
, ứ

n
g
 d

ụ
n
g
 k

h
ô
n
g
 b

ị tắt m
à ch

u
y
ển

 v
ào

 ch
ế đ

ộ
 ch

ạy
 n

ền
. L

o
g

cat g
h
i n

h
ận

: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
P
a
u
s
e
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
o
p
 
C
a
l
l
e
d
 

C
allb

ack
 o
n
P
a
u
s
e
(
)
 đ

ư
ợ

c g
ọ
i k

h
i ứ

n
g
 d

ụ
n
g
 m

ất q
u
y
ền

 tập
 tru

n
g
, v

à sau
 đ

ó
 là o

n
S
t
o
p
(
)
 k

h
i ứ

n
g
 

d
ụ
n
g
 k

h
ô
n
g
 cò

n
 h

iển
 th

ị trên
 m

àn
 h

ìn
h

. T
u
y
 n

h
iên

, o
n
D
e
s
t
r
o
y
(
)

 k
h
ô
n
g
 đ

ư
ợ

c g
ọ
i, n

g
h
ĩa là 

A
ctiv

ity
 v

ẫn
 đ

ư
ợ

c g
iữ

 tro
n
g
 b

ộ
 n

h
ớ

. H
ệ th

ố
n
g
 A

n
d

ro
id

 g
iữ

 lại tài n
g
u
y
ên

 củ
a A

ctiv
ity

 đ
ể n

h
an

h
 

ch
ó
n
g
 h

iển
 th

ị lại n
ếu

 n
g

ư
ờ

i d
ù
n
g
 q

u
ay

 trở
 lại ứ

n
g
 d

ụ
n
g
. 

K
h
i n

g
ư

ờ
i d

ù
n
g
 q

u
ay

 lại ứ
n
g
 d

ụ
n
g
 th

ô
n
g
 q

u
a m

àn
 h

ìn
h
 R

ecen
ts, L

o
g

cat h
iển

 th
ị: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 

T
ro

n
g
 trư

ờ
n
g
 h

ợ
p
 n

ày
, o

n
C
r
e
a
t
e
(
)

 k
h
ô
n
g
 đ

ư
ợ

c g
ọ
i lại v

ì A
ctiv

ity
 ch

ư
a b

ị h
ủ
y
. T

h
ay

 v
ào

 đ
ó
, 

o
n
R
e
s
t
a
r
t
(
)
 đ

ư
ợ

c g
ọ
i trư

ớ
c k

h
i A

ctiv
ity

 trở
 lại trạn

g
 th

ái h
iển

 th
ị. Đ

iều
 n

ày
 ch

o
 th

ấy
 ứ

n
g
 d

ụ
n
g
 

g
iữ

 n
g
u
y
ên

 trạn
g
 th

ái trư
ớ

c đ
ó
, b

ao
 g

ồ
m

 cả số
 b

án
h
 đ

ã b
án

 tro
n
g
 trư

ờ
n
g
 h

ợ
p
 củ

a D
essertC

lick
er. 

N
ếu

 n
g
ư

ờ
i d

ù
n
g
 m

ở
 m

ộ
t ứ

n
g
 d

ụ
n
g
 k

h
ác từ

 m
àn

 h
ìn

h
 R

ecen
ts rồ

i q
u
ay

 lại D
essertC

lick
er, các 

callb
ack

 đ
ư

ợ
c k

ích
 h

o
ạt tư

ơ
n
g
 tự

 n
h
ư

 k
h
i n

h
ấn

 n
ú
t H

o
m

e: 

m
a
k
e
f
i
l
e
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
P
a
u
s
e
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
o
p
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
S
t
a
r
t
 
C
a
l
l
e
d
 

D
/
M
a
i
n
A
c
t
i
v
i
t
y
:
 
o
n
R
e
s
u
m
e
 
C
a
l
l
e
d
 

 L
ư

u
 ý

 q
u

a
n

 trọ
n

g
: 

• 
o
n
S
t
a
r
t
(
)
 v

à o
n
S
t
o
p
(
)

 có
 th

ể đ
ư

ợ
c g

ọ
i n

h
iều

 lần
 k

h
i ứ

n
g
 d

ụ
n
g
 ch

u
y
ển

 q
u

a lại g
iữ

a 

trạn
g
 th

ái n
ền

 v
à h

iển
 th

ị. 

• 
N

ếu
 cần

 th
ự

c h
iện

 các cô
n
g
 v

iệc k
h
i ứ

n
g
 d

ụ
n
g
 ch

u
y
ển

 trạn
g
 th

ái, b
ạn

 n
ên

 g
h
i đ

è các 

p
h
ư

ơ
n
g
 th

ứ
c ch

u
 trìn

h
 số

n
g
 liên

 q
u
an

. 

• 
o
n
R
e
s
t
a
r
t
(
)
 ch

ỉ đ
ư

ợ
c g

ọ
i k

h
i A

ctiv
ity

 đ
ư

ợ
c k

h
ở

i đ
ộ
n
g
 lại từ

 trạn
g
 th

ái đ
ã d

ừ
n
g
, k

h
ô
n
g
 

p
h
ải k

h
i n

ó
 đ

ư
ợ

c tạo
 m

ớ
i. Đ

ây
 là n

ơ
i th

ích
 h

ợ
p
 đ

ể đ
ặt các đ

o
ạn

 m
ã cần

 ch
ạy

 k
h
i ứ

n
g
 

d
ụ
n
g
 trở

 lại fo
reg

ro
u
n
d
 m

à k
h
ô
n
g
 k

h
ở

i tạo
 lại h

o
àn

 to
àn

. 

Ẩ
n

 m
ộ
t p

h
ầ
n

 A
ctiv

ity
 v

à
 trạ

n
g
 th

á
i ch

u
 trìn

h
 số

n
g

 



K
h
i ứ

n
g
 d

ụ
n
g
 đ

ư
ợ

c k
h
ở

i đ
ộ
n
g
 v

à o
n
S

tart() đ
ư

ợ
c g

ọ
i, ứ

n
g
 d

ụ
n
g
 trở

 n
ên

 h
iển

 th
ị trên

 m
àn

 h
ìn

h
. 

K
h
i o

n
R

esu
m

e() đ
ư

ợ
c g

ọ
i, ứ

n
g
 d

ụ
n
g
 n

h
ậ
n

 đ
ư

ợ
c tậ

p
 tru

n
g
 từ

 n
g
ư

ờ
i d

ù
n

g
 (u

ser fo
cu

s), n
g
h
ĩa là 

n
g
ư

ờ
i d

ù
n
g
 có

 th
ể tư

ơ
n
g
 tác v

ớ
i ứ

n
g
 d

ụ
n
g
. T

rạn
g
 th

ái m
à ứ

n
g
 d

ụ
n
g
 h

o
àn

 to
àn

 h
iển

 th
ị trên

 m
àn

 

h
ìn

h
 v

à có
 th

ể đ
ư

ợ
c tư

ơ
n

g
 tác đ

ư
ợ

c g
ọ
i là ch

u
 trìn

h
 số

n
g
 tư

ơ
n

g
 tá

c (in
teractiv

e lifecy
cle). 

 K
h
i ứ

n
g
 d

ụ
n
g
 ch

u
y
ển

 san
g
 ch

ạy
 n

ền
: 

• 
S

au
 o

n
P

au
se(), ứ

n
g
 d

ụ
n
g

 m
ất q

u
y
ền

 tập
 tru

n
g
 (fo

cu
s). 

• 
S

au
 o

n
S

to
p
(), ứ

n
g
 d

ụ
n
g
 k

h
ô
n
g
 cò

n
 h

iển
 th

ị trên
 m

àn
 h

ìn
h
. 

Đ
iểm

 k
h
ác b

iệt g
iữ

a fo
cu

s v
à v

isib
ility

 là q
u
an

 trọ
n
g
, v

ì m
ộ
t A

ctiv
ity

 có
 th

ể v
ẫn

 h
iển

 th
ị m

ộ
t 

p
h
ần

 trên
 m

àn
 h

ìn
h
 n

h
ư

n
g
 k

h
ô
n
g
 cò

n
 q

u
y
ền

 tập
 tru

n
g
 từ

 n
g
ư

ờ
i d

ù
n
g
. 

 T
ro

n
g
 trư

ờ
n
g
 h

ợ
p
 ứ

n
g
 d

ụ
n
g
 D

essertC
lick

er, k
h
i n

h
ấn

 n
ú
t S

h
a
re ở

 g
ó
c trên

 b
ên

 p
h
ải m

àn
 h

ìn
h
: 

• 
M

ộ
t A

ctiv
ity

 ch
ia sẻ x

u
ất h

iện
 ở

 n
ử

a d
ư

ớ
i củ

a m
àn

 h
ìn

h
. 

• 
M

ặc d
ù
 A

ctiv
ity

 ch
ín

h
 củ

a ứ
n
g
 d

ụ
n
g
 D

essertC
lick

er v
ẫn

 h
iển

 th
ị ở

 n
ử

a trên
 m

àn
 h

ìn
h
, 

n
h
ư

n
g
 n

ó
 k

h
ô
n
g
 cò

n
 fo

cu
s, v

ì q
u
y
ền

 tập
 tru

n
g
 đ

ã ch
u
y
ển

 san
g
 A

ctiv
ity

 ch
ia sẻ. 

 C
á
c trạ

n
g
 th

á
i tro

n
g
 tr

ư
ờ

n
g
 h

ợ
p

 n
à
y
: 

1
. 

K
h
i A

ctiv
ity

 ch
ia sẻ x

u
ất h

iện
: 

o
 

C
allb

ack
 o

n
P

au
se() đ

ư
ợ

c g
ọ
i trên

 A
ctiv

ity
 ch

ín
h
 củ

a D
essertC

lick
er. 

o
 

Đ
iều

 n
ày

 ch
o
 b

iết ứ
n
g
 d

ụ
n
g
 k

h
ô
n
g
 cò

n
 n

h
ận

 đ
ư

ợ
c sự

 tư
ơ

n
g
 tác từ

 n
g
ư

ờ
i d

ù
n
g
, 

n
h
ư

n
g
 v

ẫn
 h

iển
 th

ị m
ộ
t p

h
ần

. 

2
. 

K
h
i đ

ó
n
g
 A

ctiv
ity

 ch
ia sẻ: 

o
 

C
allb

ack
 o

n
R

esu
m

e() đ
ư

ợ
c g

ọ
i trên

 A
ctiv

ity
 ch

ín
h
, k

h
ô
i p

h
ụ
c fo

cu
s v

à đ
ư

a ứ
n
g
 

d
ụ
n
g
 trở

 lại ch
u
 trìn

h
 tư

ơ
n
g
 tác. 

 L
ư

u
 ý

: 

• 
Đ

ây
 là v

í d
ụ
 m

in
h
 h

ọ
a rõ

 ràn
g
 v

ề sự
 k

h
ác b

iệt g
iữ

a trạn
g
 th

ái h
iển

 th
ị v

à trạn
g
 th

ái tập
 

tru
n
g
. 

• 
N

ếu
 ứ

n
g
 d

ụ
n
g
 củ

a b
ạn

 cần
 x

ử
 lý

 các sự
 k

iện
 k

h
i m

ất fo
cu

s n
h
ư

n
g
 v

ẫn
 h

iển
 th

ị m
ộ
t p

h
ần

, 

b
ạn

 n
ên

 th
ự

c h
iện

 tro
n
g
 p

h
ư

ơ
n
g
 th

ứ
c o

n
P

au
se(). 

 



5
. E

x
p

lo
re co

n
fig

u
ra

tio
n

 ch
a

n
g

es 

Q
u

ả
n

 lý
 ch

u
 trìn

h
 số

n
g

 k
h

i x
ả

y
 ra

 th
a

y
 đ

ổ
i cấ

u
 h

ìn
h

 

M
ộ
t trư

ờ
n
g
 h

ợ
p
 q

u
an

 trọ
n
g
 tro

n
g
 v

iệc q
u
ản

 lý
 ch

u
 trìn

h
 số

n
g
 củ

a A
ctiv

ity
 là x

ử
 lý

 k
h
i th

iết b
ị 

th
ay

 đ
ổ
i cấu

 h
ìn

h
 (co

n
fig

u
ratio

n
 ch

an
g
es). T

h
ay

 đ
ổ
i cấu

 h
ìn

h
 x

ảy
 ra k

h
i trạn

g
 th

ái củ
a th

iết b
ị 

th
ay

 đ
ổ
i đ

án
g
 k

ể, k
h
iến

 h
ệ th

ố
n
g
 b

u
ộ
c p

h
ải tắt v

à k
h
ở

i đ
ộ
n
g
 lại A

ctiv
ity

 đ
ể th

ích
 n

g
h
i. V

í d
ụ
: 

• 
T

h
ay

 đ
ổ
i n

g
ô
n
 n

g
ữ

 th
iết b

ị d
ẫn

 đ
ến

 th
ay

 đ
ổ
i b

ố
 cụ

c đ
ể p

h
ù
 h

ợ
p
 v

ớ
i h

ư
ớ

n
g
 v

ăn
 b

ản
 v

à đ
ộ
 

d
ài ch

u
ỗ
i. 

• 
K

ết n
ố
i th

iết b
ị v

ớ
i d

o
ck

 h
o
ặc b

àn
 p

h
ím

 v
ật lý

 có
 th

ể y
êu

 cầu
 sử

 d
ụ
n
g
 k

ích
 th

ư
ớ

c h
iển

 th
ị 

h
o
ặc b

ố
 cụ

c m
ớ

i. 

• 
X

o
ay

 th
iết b

ị g
iữ

a ch
ế đ

ộ
 d

ọ
c v

à n
g
an

g
 đ

ò
i h

ỏ
i b

ố
 cụ

c th
ay

 đ
ổ
i đ

ể p
h
ù
 h

ợ
p
. 

 K
h
i ứ

n
g
 d

ụ
n
g
 D

essertC
lick

er ch
ạy

, x
o
ay

 th
iết b

ị d
ẫn

 đ
ến

 các callb
ack

 ch
u
 trìn

h
 số

n
g
 đ

ư
ợ

c g
ọ
i 

th
eo

 th
ứ

 tự
: 

1
. 

o
n
P
a
u
s
e
(
)
 →

 M
ất q

u
y
ền

 tập
 tru

n
g
 (fo

cu
s). 

2
. 

o
n
S
t
o
p
(
)
 →

 N
g
ừ

n
g
 h

iển
 th

ị trên
 m

àn
 h

ìn
h
. 

3
. 

o
n
D
e
s
t
r
o
y
(
)
 →

 H
ủ
y
 A

ctiv
ity

 h
iện

 tại. 

4
. 

S
au

 đ
ó
, A

ctiv
ity

 đ
ư

ợ
c k

h
ở

i tạo
 lại th

ô
n
g
 q

u
a các callb

ack
: 

o
 

o
n
C
r
e
a
t
e
(
)

 →
 T

ạo
 A

ctiv
ity

 m
ớ

i. 

o
 

o
n
S
t
a
r
t
(
)

 v
à o

n
R
e
s
u
m
e
(
)

 →
 H

iển
 th

ị v
à sẵn

 sàn
g
 tư

ơ
n
g
 tác. 

K
ết q

u
ả: T

o
àn

 b
ộ
 d

ữ
 liệu

, n
h
ư

 số
 lư

ợ
n
g
 b

án
h
 đ

ã b
án

 v
à d

o
an

h
 th

u
, b

ị đ
ặt lại v

ề g
iá trị m

ặc đ
ịn

h
. 

 S
ử

 d
ụ

n
g

 o
n

S
a
v

eIn
sta

n
ceS

ta
te() đ

ể lư
u

 d
ữ

 liệu
 

P
h
ư

ơ
n
g
 th

ứ
c o

n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

 đ
ư

ợ
c sử

 d
ụ
n
g
 đ

ể lư
u
 các d

ữ
 liệu

 cần
 th

iết k
h
i A

ctiv
ity

 b
ị 

h
ủ
y
. H

ệ th
ố
n
g
 g

ọ
i p

h
ư

ơ
n
g
 th

ứ
c n

ày
 n

g
ay

 sau
 k

h
i A

ctiv
ity

 b
ị d

ừ
n
g
 (o

n
S

to
p
) v

à trư
ớ

c k
h
i b

ị h
ủ
y
, 

n
h
ằm

 đ
ảm

 b
ảo

 d
ữ

 liệu
 đ

ư
ợ

c lư
u
 tro

n
g
 trư

ờ
n
g
 h

ợ
p
 có

 sự
 th

ay
 đ

ổ
i cấu

 h
ìn

h
 h

o
ặc th

iết b
ị g

ặp
 áp

 lự
c 

tài n
g
u
y
ên

. 

V
í d

ụ
: K

h
i ứ

n
g
 d

ụ
n
g
 ch

u
y
ển

 san
g
 ch

ạy
 n

ền
, các callb

ack
 sau

 đ
ư

ợ
c k

ích
 h

o
ạt: 

1
. 

o
n
P
a
u
s
e
(
)
 

2
. 

o
n
S
t
o
p
(
)
 

3
. 

o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

. 

 



C
á
ch

 triển
 k

h
a
i: 

1
. 

G
h
i đ

è o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

 v
à th

êm
 lo

g
 đ

ể th
eo

 d
õ
i: 

k
o
t
l
i
n
 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
o
u
t
S
t
a
t
e
:
 
B
u
n
d
l
e
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
o
u
t
S
t
a
t
e
)
 

 
 
 
 
L
o
g
.
d
(
T
A
G
,
 
"
o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
 
C
a
l
l
e
d
"
)
 

}
 

2
. 

K
h
ai b

áo
 các k

h
ó
a đ

ể lư
u

 v
à tru

y
 x

u
ất d

ữ
 liệu

 ở
 đ

ầu
 tệp

: 

k
o
t
l
i
n
 

c
o
n
s
t
 
v
a
l
 
K
E
Y
_
R
E
V
E
N
U
E
 
=
 
"
r
e
v
e
n
u
e
_
k
e
y
"
 

c
o
n
s
t
 
v
a
l
 
K
E
Y
_
D
E
S
S
E
R
T
_
S
O
L
D
 
=
 
"
d
e
s
s
e
r
t
_
s
o
l
d
_
k
e
y
"
 

3
. 

T
ro

n
g
 o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

, sử
 d

ụ
n
g
 đ

ố
i tư

ợ
n
g
 B
u
n
d
l
e
 đ

ể lư
u
 trữ

 d
ữ

 liệu
: 

o
 

L
ư

u
 d

o
an

h
 th

u
: 

k
o
t
l
i
n
 

o
u
t
S
t
a
t
e
.
p
u
t
I
n
t
(
K
E
Y
_
R
E
V
E
N
U
E
,
 
r
e
v
e
n
u
e
)
 

o
 

L
ư

u
 số

 lư
ợ

n
g
 b

án
h
 đ

ã b
án

: 

k
o
t
l
i
n
 

o
u
t
S
t
a
t
e
.
p
u
t
I
n
t
(
K
E
Y
_
D
E
S
S
E
R
T
_
S
O
L
D
,
 
d
e
s
s
e
r
t
s
S
o
l
d
)
 

 L
ư

u
 ý

: 

• 
C

h
ỉ lư

u
 trữ

 d
ữ

 liệu
 n

h
ỏ
 g

ọ
n
, ch

ẳn
g
 h

ạn
 n

h
ư

 k
iểu

 I
n
t

 h
o
ặc B

o
o
l
e
a
n
, đ

ể trán
h
 g

ặp
 lỗ

i 

T
r
a
n
s
a
c
t
i
o
n
T
o
o
L
a
r
g
e
E
x
c
e
p
t
i
o
n

. 

• 
H

ệ th
ố
n
g
 ch

ỉ lư
u
 trữ

 B
u
n
d
l
e

 n
ày

 tro
n
g
 b

ộ
 n

h
ớ

, v
ì v

ậy
 d

ữ
 liệu

 cần
 p

h
ải g

ọ
n
 n

h
ẹ v

à tố
i ư

u
 

h
ó
a đ

ể đ
ảm

 b
ảo

 h
iệu

 n
ăn

g
 ứ

n
g
 d

ụ
n
g
. 

S
ử

 d
ụ

n
g
 o

n
C

rea
te() đ

ể k
h

ô
i p

h
ụ

c d
ữ

 liệu
 từ

 b
u

n
d

le 

K
h
i m

ộ
t A

ctiv
ity

 đ
ư

ợ
c tái tạo

 d
o
 th

ay
 đ

ổ
i cấu

 h
ìn

h
 h

o
ặc tắt đ

i v
à k

h
ở

i đ
ộ
n
g
 lại, ch

ú
n
g
 ta có

 th
ể 

k
h
ô
i p

h
ụ
c lại trạn

g
 th

ái củ
a A

ctiv
ity

 b
ằn

g
 cách

 sử
 d

ụ
n
g
 d

ữ
 liệu

 đ
ã lư

u
 tro

n
g

 

o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

 v
ào

 p
h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

 h
o
ặc o

n
R
e
s
t
o
r
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

. D
ữ

 

liệu
 lư

u
 tro

n
g
 B

u
n
d
le sẽ đ

ư
ợ

c tru
y
ền

 ch
o
 cả h

ai p
h
ư

ơ
n
g
 th

ứ
c n

ày
. 

K
h

ô
i p

h
ụ

c d
ữ

 liệu
 tro

n
g
 o

n
C

rea
te() 

1
. 

K
iểm

 tra
 sự

 tồ
n

 tạ
i củ

a
 sa

v
ed

In
sta

n
ceS

ta
te: T

ro
n
g
 p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

, ta có
 th

ể 

k
iểm

 tra x
em

 d
ữ

 liệu
 có

 tồ
n
 tại tro

n
g
 s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e

 h
ay

 k
h
ô
n
g
. N

ếu
 có

, đ
iều

 n
ày

 

ch
ứ

n
g
 tỏ

 A
ctiv

ity
 đ

an
g
 đ

ư
ợ

c tái tạo
 lại từ

 m
ộ
t đ

iểm
 đ

ã lư
u
 trư

ớ
c đ

ó
. D

ữ
 liệu

 n
ày

 sẽ đ
ư

ợ
c 

lấy
 ra từ

 B
u
n
d
le v

à đ
ư

ợ
c sử

 d
ụ

n
g
 đ

ể k
h
ô
i p

h
ụ
c lại các g

iá trị cần
 th

iết tro
n
g
 A

ctiv
ity

. 



2
. 

C
á
ch

 k
h

ô
i p

h
ụ

c d
ữ

 liệu
: 

o
 

T
ro

n
g
 p

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)

, sau
 k

h
i g

án
 g

iá trị ch
o
 b

iến
 b

in
d
in

g
, ta k

iểm
 tra 

x
em

 s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e

 có
 k

h
ác n

u
ll k

h
ô
n
g
. N

ếu
 k

h
ác n

u
ll, ta sử

 d
ụ
n
g
 p

h
ư

ơ
n
g
 

th
ứ

c g
e
t
I
n
t
(
)

 đ
ể lấy

 lại g
iá trị củ

a các b
iến

 đ
ã lư

u
, v

í d
ụ
 n

h
ư

 r
e
v
e
n
u
e

 v
à 

d
e
s
s
e
r
t
s
S
o
l
d

: 

k
o
t
l
i
n
 

i
f
 
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
 
!
=
 
n
u
l
l
)
 
{
 

 
 
 
 
r
e
v
e
n
u
e
 
=
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
.
g
e
t
I
n
t
(
K
E
Y
_
R
E
V
E
N
U
E
,
 
0
)
 

 
 
 
 
d
e
s
s
e
r
t
s
S
o
l
d
 
=
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
.
g
e
t
I
n
t
(
K
E
Y
_
D
E
S
S
E
R
T
_
S
O
L
D
,
 
0
)
 

}
 

3
. 

C
á
ch

 sử
 d

ụ
n

g
 g
e
t
I
n
t
(
)
: 

o
 

g
e
t
I
n
t
(
)

 n
h
ận

 h
ai th

am
 số

: k
h

ó
a củ

a g
iá trị tro

n
g
 b

u
n
d
le v

à g
iá trị m

ặc đ
ịn

h
 n

ếu
 

k
h
ô
n
g
 tìm

 th
ấy

 k
h
ó
a đ

ó
. T

ro
n
g
 trư

ờ
n
g
 h

ợ
p
 n

ày
, g

iá trị m
ặc đ

ịn
h
 là 0

. 

4
. 

K
h

ô
i p

h
ụ

c h
ìn

h
 ả

n
h

 củ
a
 m

ó
n

 trá
n

g
 m

iện
g

: P
h
ư

ơ
n
g
 th

ứ
c s

h
o
w
C
u
r
r
e
n
t
D
e
s
s
e
r
t
(
)

 

q
u
y
ết đ

ịn
h
 h

ìn
h
 ản

h
 m

ó
n
 trán

g
 m

iện
g
 n

ào
 sẽ đ

ư
ợ

c h
iển

 th
ị d

ự
a trên

 số
 lư

ợ
n

g
 b

án
h
 đ

ã b
án

. 

D
ự

a trên
 số

 lư
ợ

n
g
 b

án
h
 đ

ã b
án

, ch
ú
n
g
 ta ch

ọ
n
 m

ó
n
 trán

g
 m

iện
g
 th

ích
 h

ợ
p
 đ

ể h
iển

 th
ị. V

ì 

g
iá trị số

 lư
ợ

n
g
 b

án
h
 đ

ã b
án

 đ
ã đ

ư
ợ

c lư
u
 tro

n
g
 b

u
n
d
le, ch

ú
n
g
 ta k

h
ô
n
g
 cần

 p
h
ải lư

u
 th

êm
 

th
ô
n
g
 tin

 v
ề h

ìn
h
 ản

h
 củ

a m
ó
n
 trán

g
 m

iện
g
. 

5
. 

T
h

ự
c h

iện
 k

h
ô
i p

h
ụ

c trạ
n

g
 th

á
i h

ìn
h

 ả
n

h
 m

ó
n

 trá
n

g
 m

iện
g

: S
au

 k
h
i k

h
ô
i p

h
ụ
c g

iá trị 

số
 lư

ợ
n
g
 b

án
h
 v

à d
o
an

h
 th

u
, ta g

ọ
i p

h
ư

ơ
n
g
 th

ứ
c s

h
o
w
C
u
r
r
e
n
t
D
e
s
s
e
r
t
(
)

 đ
ể đ

ảm
 b

ảo
 

m
ó
n
 trán

g
 m

iện
g
 h

iển
 th

ị đ
ú
n
g

 v
ớ

i trạn
g
 th

ái củ
a ứ

n
g
 d

ụ
n
g
 sau

 k
h
i x

o
ay

 m
àn

 h
ìn

h
: 

k
o
t
l
i
n
 

i
f
 
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
 
!
=
 
n
u
l
l
)
 
{
 

 
 
 
 
r
e
v
e
n
u
e
 
=
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
.
g
e
t
I
n
t
(
K
E
Y
_
R
E
V
E
N
U
E
,
 
0
)
 

 
 
 
 
d
e
s
s
e
r
t
s
S
o
l
d
 
=
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
.
g
e
t
I
n
t
(
K
E
Y
_
D
E
S
S
E
R
T
_
S
O
L
D
,
 
0
)
 

 
 
 
 
s
h
o
w
C
u
r
r
e
n
t
D
e
s
s
e
r
t
(
)
 

}
 

K
ết q

u
ả
 v

à
 k

iểm
 tra

 

• 
S

au
 k

h
i th

ự
c h

iện
 các b

ư
ớ

c trên
, k

h
i q

u
ay

 m
àn

 h
ìn

h
, ứ

n
g
 d

ụ
n
g
 sẽ h

iển
 th

ị ch
ín

h
 x

ác số
 

lư
ợ

n
g
 b

án
h
 đ

ã b
án

, d
o
an

h
 th

u
 v

à h
ìn

h
 ản

h
 m

ó
n
 trán

g
 m

iện
g
 đ

ú
n
g
 n

h
ư

 k
h
i n

g
ư

ờ
i d

ù
n

g
 rờ

i 

k
h
ỏ
i ứ

n
g
 d

ụ
n
g
. 

6
. S

u
m

m
a

ry
 

V
ò
n

g
 đ

ờ
i A

ctiv
ity

 

V
ò
n
g
 đ

ờ
i A

ctiv
ity

 là m
ộ
t ch

u
ỗ
i các trạn

g
 th

ái m
à m

ộ
t A

ctiv
ity

 trải q
u
a. V

ò
n
g
 đ

ờ
i b

ắt đ
ầu

 k
h
i 

A
ctiv

ity
 đ

ư
ợ

c tạo
 ra lần

 đ
ầu

 tiên
 v

à k
ết th

ú
c k

h
i A

ctiv
ity

 b
ị h

ủ
y
. 

K
h
i n

g
ư

ờ
i d

ù
n
g
 ch

u
y
ển

 đ
ổ
i g

iữ
a các A

ctiv
ity

 h
o
ặc ch

u
y
ển

 ra n
g
o
ài v

à q
u

ay
 lại ứ

n
g
 d

ụ
n
g
, m

ỗ
i 

A
ctiv

ity
 sẽ d

i ch
u
y
ển

 q
u
a các trạn

g
 th

ái tro
n
g
 v

ò
n

g
 đ

ờ
i A

ctiv
ity

. 



M
ỗ
i trạn

g
 th

ái tro
n
g
 v

ò
n
g
 đ

ờ
i A

ctiv
ity

 có
 m

ộ
t p

h
ư

ơ
n
g
 th

ứ
c callb

ack
 tư

ơ
n
g
 ứ

n
g
 m

à b
ạn

 có
 th

ể 

g
h
i đ

è tro
n
g

 lớ
p
 A

ctiv
ity

 củ
a m

ìn
h
. C

ác p
h
ư

ơ
n
g
 th

ứ
c v

ò
n
g
 đ

ờ
i cơ

 b
ản

 b
ao

 g
ồ
m

: 

• 
o
n
C
r
e
a
t
e
(
)
 

• 
o
n
S
t
a
r
t
(
)
 

• 
o
n
P
a
u
s
e
(
)
 

• 
o
n
R
e
s
t
a
r
t
(
)
 

• 
o
n
R
e
s
u
m
e
(
)
 

• 
o
n
S
t
o
p
(
)
 

• 
o
n
D
e
s
t
r
o
y
(
)
 

Đ
ể th

êm
 h

àn
h
 v

i k
h
i A

ctiv
ity

 ch
u
y
ển

 san
g
 m

ộ
t trạn

g
 th

ái v
ò
n
g
 đ

ờ
i, b

ạn
 có

 th
ể g

h
i đ

è các p
h
ư

ơ
n
g
 

th
ứ

c callb
ack

 củ
a các trạn

g
 th

ái đ
ó
. 

G
h

i L
o
g
 v

ớ
i L

o
g
 

A
P

I g
h
i lo

g
 tro

n
g
 A

n
d
ro

id
, đ

ặc b
iệt là lớ

p
 L
o
g
, ch

o
 p

h
ép

 b
ạn

 v
iết các th

ô
n

g
 đ

iệp
 n

g
ắn

 h
iển

 th
ị 

tro
n
g
 L

o
g
cat củ

a A
n
d
ro

id
 S

tu
d
io

. 

• 
S

ử
 d

ụ
n
g
 L
o
g
.
d
(
)

 đ
ể g

h
i m

ộ
t th

ô
n
g
 đ

iệp
 d

eb
u
g
. P

h
ư

ơ
n
g
 th

ứ
c n

ày
 n

h
ận

 h
ai đ

ố
i số

: th
ẻ lo

g
 

(th
ư

ờ
n
g
 là tên

 lớ
p
) v

à th
ô
n
g
 đ

iệp
 lo

g
 (m

ộ
t ch

u
ỗ
i n

g
ắn

). 

• 
S

ử
 d

ụ
n
g
 cử

a sổ
 L

o
g
cat tro

n
g
 A

n
d
ro

id
 S

tu
d
io

 đ
ể x

em
 các lo

g
 h

ệ th
ố
n
g
, b

ao
 g

ồ
m

 các 

th
ô
n
g
 đ

iệp
 b

ạn
 g

h
i. 

B
ả
o
 v

ệ trạ
n

g
 th

á
i A

ctiv
ity

 

K
h
i ứ

n
g
 d

ụ
n
g
 củ

a b
ạn

 v
ào

 n
ền

 (b
ack

g
ro

u
n
d
), n

g
ay

 sau
 k

h
i o

n
S
t
o
p
(
)
 đ

ư
ợ

c g
ọ
i, d

ữ
 liệu

 củ
a ứ

n
g
 

d
ụ
n
g
 có

 th
ể đ

ư
ợ

c lư
u
 v

ào
 m

ộ
t b

u
n
d
le. M

ộ
t số

 d
ữ

 liệu
 ứ

n
g
 d

ụ
n
g
, n

h
ư

 n
ộ
i d

u
n
g
 củ

a E
d
i
t
T
e
x
t
, sẽ 

đ
ư

ợ
c lư

u
 tự

 đ
ộ
n
g
. 

• 
B

u
n

d
le là m

ộ
t đ

ố
i tư

ợ
n
g
 ch

ứ
a các cặp

 k
h
ó
a v

à g
iá trị, tro

n
g
 đ

ó
 k

h
ó
a lu

ô
n
 là m

ộ
t ch

u
ỗ
i. 

• 
S

ử
 d

ụ
n
g
 p

h
ư

ơ
n
g
 th

ứ
c callb

ack
 o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

 đ
ể lư

u
 các d

ữ
 liệu

 k
h
ác v

ào
 

b
u
n
d
le m

à b
ạn

 m
u
ố
n
 g

iữ
 lại, n

g
ay

 cả k
h
i ứ

n
g
 d

ụ
n

g
 b

ị đ
ó
n
g
 tự

 đ
ộ
n
g
. Đ

ể đ
ư

a d
ữ

 liệu
 v

ào
 

b
u
n
d
le, sử

 d
ụ
n
g
 các p

h
ư

ơ
n
g
 th

ứ
c b

ắt đ
ầu

 b
ằn

g
 p
u
t

, v
í d

ụ
 n

h
ư

 p
u
t
I
n
t
(
)

. 

• 
B

ạn
 có

 th
ể lấy

 lại d
ữ

 liệu
 từ

 b
u
n
d
le tro

n
g
 p

h
ư

ơ
n
g
 th

ứ
c o

n
R
e
s
t
o
r
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

 

h
o
ặc th

ư
ờ

n
g
 x

u
y
ên

 tro
n
g

 o
n
C
r
e
a
t
e
(
)
. P

h
ư

ơ
n
g
 th

ứ
c o

n
C
r
e
a
t
e
(
)
 có

 m
ộ
t th

am
 số

 

s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e

 ch
ứ

a b
u
n
d
le. 

• 
N

ếu
 b

iến
 s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e

 là n
u
ll, đ

iều
 n

ày
 có

 n
g
h
ĩa là A

ctiv
ity

 đ
ã đ

ư
ợ

c k
h
ở

i đ
ộ
n
g
 

m
à k

h
ô
n
g
 có

 b
u
n
d
le trạn

g
 th

ái v
à k

h
ô
n
g
 có

 d
ữ

 liệu
 trạn

g
 th

ái đ
ể lấy

 lại. 

• 
Đ

ể lấy
 d

ữ
 liệu

 từ
 b

u
n
d
le, b

ạn
 sử

 d
ụ
n
g
 các p

h
ư

ơ
n
g
 th

ứ
c củ

a B
u
n
d
l
e
 b

ắt đ
ầu

 b
ằn

g
 g
e
t
, v

í 

d
ụ
 n

h
ư

 g
e
t
I
n
t
(
)

. 

T
h

a
y
 đ

ổ
i cấ

u
 h

ìn
h

 

T
h
ay

 đ
ổ
i cấu

 h
ìn

h
 x

ảy
 ra k

h
i trạn

g
 th

ái củ
a th

iết b
ị th

ay
 đ

ổ
i q

u
á m

ạn
h
 m

ẽ k
h
iến

 h
ệ th

ố
n
g
 p

h
ải 

h
ủ
y
 v

à tạo
 lại A

ctiv
ity

. 



• 
V

í d
ụ
 p

h
ổ
 b

iến
 củ

a th
ay

 đ
ổ
i cấu

 h
ìn

h
 là k

h
i n

g
ư

ờ
i d

ù
n
g
 x

o
ay

 th
iết b

ị từ
 ch

ế đ
ộ
 d

ọ
c san

g
 

n
g
an

g
, h

o
ặc n

g
ư

ợ
c lại. T

h
ay

 đ
ổ
i cấu

 h
ìn

h
 cũ

n
g
 có

 th
ể x

ảy
 ra k

h
i n

g
ô
n
 n

g
ữ

 củ
a th

iết b
ị 

th
ay

 đ
ổ
i h

o
ặc k

h
i b

àn
 p

h
ím

 p
h
ần

 cứ
n
g
 đ

ư
ợ

c cắm
 v

ào
. 

• 
K

h
i th

ay
 đ

ổ
i cấu

 h
ìn

h
 x

ảy
 ra, A

n
d
ro

id
 sẽ g

ọ
i tất cả các p

h
ư

ơ
n
g
 th

ứ
c callb

ack
 sh

u
td

o
w

n
 

tro
n
g
 v

ò
n
g
 đ

ờ
i A

ctiv
ity

. S
au

 đ
ó

, A
n
d
ro

id
 sẽ k

h
ở

i đ
ộ
n
g
 lại A

ctiv
ity

 từ
 đ

ầu
 v

à g
ọ
i tất cả 

các p
h
ư

ơ
n
g
 th

ứ
c callb

ack
 k

h
ở

i đ
ộ
n
g
 củ

a v
ò
n
g
 đ

ờ
i A

ctiv
ity

. 

• 
K

h
i A

n
d
ro

id
 tắt m

ộ
t ứ

n
g
 d

ụ
n
g
 v

ì th
ay

 đ
ổ
i cấu

 h
ìn

h
, n

ó
 sẽ k

h
ở

i đ
ộ
n
g
 lại A

ctiv
ity

 v
ớ

i 

b
u
n
d
le trạn

g
 th

ái có
 sẵn

 đ
ư

ợ
c tru

y
ền

 v
ào

 o
n
C
r
e
a
t
e
(
)

. 

• 
N

h
ư

 tro
n
g
 trư

ờ
n
g
 h

ợ
p
 tắt ứ

n
g
 d

ụ
n
g
 d

o
 th

ay
 đ

ổ
i cấu

 h
ìn

h
, b

ạn
 cần

 lư
u
 trạn

g
 th

ái ứ
n
g
 d

ụ
n
g
 

v
ào

 b
u
n
d
le tro

n
g
 o
n
S
a
v
e
I
n
s
t
a
n
c
e
S
t
a
t
e
(
)

. 
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B
ư

ớ
c 1

: Tạo
 Pro

ject “H
ello

W
o

rld
Lifecycle

” 

 

C
h
ọ

n
 “P

h
o

n
e an

d
 T

ab
let” v

à ch
ọ

n
 “E

m
p
ty

 V
iew

s A
ctiv

ity
” 



 

Đ
ặt tên

 ch
o

 d
ự

 án
 là “H

ello
W

o
rld

L
ifecy

cle” v
à các p

h
ần

 n
h

ư
 h

ìn
h

 ản
h

, ấn
 “F

in
ish

 

đ
ể h

o
àn

 th
àn

h
 tạo

 d
ự

 án
. 

S
au

 k
h
i tạo

 ch
ờ

 A
n

d
ro

id
 S

tu
d

io
 b

u
ild

 h
o

àn
 tất d

ự
 án

 đ
ể th

ự
c h

iện
 b

ư
ớ

c tiếp
 th

eo
. 



B
ư

ớ
c 2

: Tạo
 đ

ố
i tư

ợ
n

g M
yLifecycleO

b
server 

 

T
ro

n
g

 th
ư

 m
ụ

c “ap
p
/src/m

ain
/jav

a/co
m

.ex
am

p
le.h

ello
w

o
rld

lifecy
cle” (v

ớ
i tù

y
 

ch
ọ

n
 h

iển
 th

ị “P
ro

ject”) h
o

ặc “co
m

.ex
am

p
le.h

ello
w

o
rld

lifecy
cle” (v

ớ
i tù

y
 ch

ọ
n

 

h
iển

 th
ị “A

n
d

ro
id

”), tạo
 class M

y
L

ifecy
cleO

b
serv

er 

 



2
.1

. M
ã n

gu
ồ

n
: 

p
ack

ag
e co

m
.ex

am
p
le.h

ello
w

o
rld

lifecy
cle

 

 im
p
o
rt an

d
ro

id
.u

til.L
o
g

 

im
p
o
rt an

d
ro

id
x
.lifecy

cle.L
ifecy

cle
 

im
p
o
rt an

d
ro

id
x
.lifecy

cle.L
ifecy

cleO
b
serv

er 

im
p
o
rt an

d
ro

id
x
.lifecy

cle.O
n
L

ifecy
cleE

v
en

t 

 class M
y
L

ifecy
cleO

b
serv

er : L
ifecy

cleO
b
serv

er {
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
C

R
E

A
T

E
) 

    fu
n
 o

n
C

reateE
v

en
t() {

 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
C

reate called
") 

    }
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
S

T
A

R
T

) 

    fu
n
 o

n
S

tartE
v
en

t() {
 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
S

tart called
") 

    }
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
R

E
S

U
M

E
) 

    fu
n
 o

n
R

esu
m

eE
v
en

t() {
 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
R

esu
m

e called
") 

    }
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
P
A

U
S

E
) 

    fu
n
 o

n
P

au
seE

v
en

t() {
 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
P

au
se called

") 

    }
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
S

T
O

P
) 

    fu
n
 o

n
S

to
p
E

v
en

t() {
 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
S

to
p
 called

") 

    }
 

     @
O

n
L

ifecy
cleE

v
en

t(L
ifecy

cle.E
v
en

t.O
N

_
D

E
S

T
R

O
Y

) 

    fu
n
 o

n
D

estro
y
E

v
en

t() {
 

        L
o
g
.d

("M
y
L

ifecy
cleO

b
serv

er", "o
n
D

estro
y
 called

") 

    }
 

}
 



2
.2

. P
h

ân
 tí

ch
 m

ã n
gu

ồ
n

: 

Đ
o

ạn
 co

d
e trên

 là lớ
p
 M

y
L

ifecy
cleO

b
serv

er th
ự

c h
iện

 th
eo

 d
õ
i các sự

 k
iện

 tro
n
g

 

v
ò
n
g

 đ
ờ

i củ
a m

ộ
t A

ctiv
ity

 h
o

ặc F
rag

m
en

t b
ằn

g
 cách

 sử
 d

ụ
n
g

 L
ifecy

cleO
b

serv
er. 

2
.2

.1
. class M

yLifecycleO
b

server : LifecycleO
b

server 

-  M
y

L
ifecy

cleO
b

serv
er là m

ộ
t lớ

p
 triển

 k
h

ai g
iao

 d
iện

 L
ifecy

cleO
b

serv
er từ

 th
ư

 

v
iện

 an
d
ro

id
x

.lifecy
cle. 

-  M
ụ

c đ
ích

 củ
a lớ

p
 n

ày
 là đ

ể th
eo

 d
õ
i các sự

 k
iện

 củ
a v

ò
n
g

 đ
ờ

i ứ
n

g
 d

ụ
n
g

 n
h

ư
 

o
n
C

reate, o
n

S
tart, o

n
R

esu
m

e, o
n

P
au

se, o
n
S

to
p

, v
à o

n
D

estro
y. 

2
.2

.2
. o

n
C

reateEven
t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t đ
ư

ợ
c tạo

 ra (O
N

_
C

R
E

A
T

E
). 

-  L
o

g
.d

 đ
ư

ợ
c sử

 d
ụ
n
g

 đ
ể g

h
i lại th

ô
n

g
 b

áo
 v

ào
 L

o
g

cat v
ớ

i tag
 

"M
y

L
ifecy

cleO
b
serv

er" v
à n

ộ
i d

u
n
g

 "o
n

C
reate called

". 

2
.2

.3
. o

n
StartEven

t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t b
ắt đ

ầu
 h

iển
 th

ị (O
N

_
S

T
A

R
T

). 

-  L
o

g
cat g

h
i lại "o

n
S

tart called
". 

2
.2

.4
. o

n
R

esu
m

eEven
t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t b
ắt đ

ầu
 tư

ơ
n

g
 tác v

ớ
i n

g
ư

ờ
i d

ù
n
g

 

(O
N

_
R

E
S

U
M

E
). 

-  L
o

g
cat g

h
i lại "o

n
R

esu
m

e called
". 

2
.2

.5
. o

n
Pau

seEven
t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t tạm
 d

ừ
n
g

 (O
N

_
P

A
U

S
E

), th
ư

ờ
n
g

 là k
h
i ứ

n
g

 

d
ụ
n
g

 b
ị ch

e k
h

u
ất h

o
ặc m

ất fo
cu

s. 

-  L
o

g
cat g

h
i lại "o

n
P

au
se called

". 

2
.2

.6
. o

n
Sto

p
Even

t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t d
ừ

n
g

 lại h
o
àn

 to
àn

 (O
N

_
S

T
O

P
). 

-  L
o

g
cat g

h
i lại "o

n
S

to
p

 called
". 

2
.2

.7
. o

n
D

estro
yEven

t() 

-  G
ọ

i k
h
i A

ctiv
ity

 h
o

ặc F
rag

m
en

t b
ị h

ủ
y

 (O
N

_
D

E
S

T
R

O
Y

). 



-  L
o

g
cat g

h
i lại "o

n
D

estro
y

 called
". 

B
ư

ớ
c 3

: Đ
ăn

g ký lớ
p

 M
yLifecycleO

b
server vớ

i đ
ố

i tư
ợ

n
g 

lifecycle củ
a M

ain
A

cti
vity 

 

M
ã n

g
u
ồ
n

: 

v
al m

y
O

b
S

erv
er =

 M
y

L
ifecy

cleO
b

serv
er() 

lifecy
cle.ad

d
O

b
serv

er(m
y

O
b

S
erv

er) 

- Đ
ố

i tư
ợ

n
g

 m
y

L
ifecy

cleO
b
serv

er sẽ đ
ư

ợ
c sử

 d
ụ
n
g

 đ
ể th

eo
 d

õ
i các sự

 k
iện

 tro
n

g
 

v
ò
n
g

 đ
ờ

i củ
a A

ctiv
ity. 

- lifecy
cle: Đ

ây
 là m

ộ
t th

u
ộ

c tín
h

 củ
a lớ

p
 A

p
p
C

o
m

p
atA

ctiv
ity

 (h
o

ặc 

C
o

m
p

o
n

en
tA

ctiv
ity

), đ
ại d

iện
 ch

o
 v

ò
n
g

 đ
ờ

i củ
a A

ctiv
ity. N

ó
 cu

n
g

 cấp
 k

h
ả n

ăn
g

 

th
eo

 d
õ
i trạn

g
 th

ái h
iện

 tại củ
a A

ctiv
ity

 th
ô

n
g

 q
u

a L
ifecy

cleO
w

n
er. 

- ad
d

O
b
serv

er(m
y

L
ifecy

cleO
b

serv
er): Đ

ăn
g

 k
ý

 đ
ố
i tư

ợ
n

g
 m

y
L

ifecy
cleO

b
serv

er 

làm
 o

b
serv

er (n
g

ư
ờ

i q
u
an

 sát) v
ò

n
g

 đ
ờ

i củ
a A

ctiv
ity. 

- S
au

 k
h
i đ

ăn
g

 k
ý

, b
ất cứ

 k
h

i n
ào

 A
ctiv

ity
 ch

u
y

ển
 đ

ổ
i g

iữ
a các trạn

g
 th

ái v
ò

n
g

 đ
ờ

i 

n
h

ư
 o

n
C

reate, o
n

S
tart, o

n
R

esu
m

e, v.v., đ
ố
i tư

ợ
n
g

 m
y

L
ifecy

cleO
b

serv
er sẽ đ

ư
ợ

c 

th
ô
n

g
 b

áo
 v

à các p
h

ư
ơ

n
g

 th
ứ

c tư
ơ

n
g

 ứ
n

g
 tro

n
g

 M
y

L
ifecy

cleO
b
serv

er sẽ đ
ư

ợ
c g

ọ
i. 



B
ư

ớ
c 4

: Th
ử

 n
gh

iệm
 ứ

n
g d

ụ
n

g, q
u

an
 sát lo

g 

  

4
.1

. P
h

ân
 tí

ch
 các lo

g: 

1
. 

o
n
C

reate called
: sau

 k
h
i ch

ạy
 th

àn
h

 cô
n
g

 ứ
n

g
 d

ụ
n
g

. 

2
. 

o
n

S
tart called

: sau
 k

h
i ch

ạy
 th

àn
h

 cô
n
g

 ứ
n
g

 d
ụ

n
g

, ap
p

 đ
ư

ợ
c tự

 đ
ộ
n
g

 m
ở

, 

n
g

ư
ờ

i d
ù
n

g
 tru

y
 cập

 v
ào

 ap
p

 v
à ap

p
 đ

ư
ợ

c h
iển

 th
ị. 

3
. 

o
n
R

esu
m

e called
: sau

 k
h
i n

g
ư

ờ
i d

ù
n
g

 tru
y

 cập
 v

ào
 g

iao
 d

iện
 ap

p
 v

à có
 th

ể 

tư
ơ

n
g

 tác. 

4
. 

o
n

P
au

se called
: sau

 k
h

i th
ử

 th
o

át ra n
g
o

ài v
à k

h
ô

n
g

 x
ó

a đ
a n

h
iệm

, m
ộ

t h
o

ạt 

đ
ộ
n
g

 k
h

ác đ
ã có

 th
ể làm

 m
ờ

 v
à ch

e g
iao

 d
iện

. 

5
. 

o
n

S
to

p
 called

: b
ị d

ừ
n
g

 h
o

àn
 to

àn
 v

à k
h

ô
n

g
 h

iển
 th

ị trên
 m

àn
 h

ìn
h

. 



6
. 

o
n

S
tart called

: ap
p

 đ
ư

ợ
c k

h
ở

i đ
ộ
n
g

 lại m
ộ
t lần

 n
ữ

a, tư
ơ

n
g

 tự
 n

h
ư

 trên
. 

7
. 

o
n
R

esu
m

e called
: g

iao
 d

iện
 củ

a ap
p

 đ
ư

ợ
c h

iển
 th

ị m
ộ

t lần
 n

ữ
a, tư

ơ
n
g

 tự
 n

h
ư

 

trên
. 

8
. 

o
n

P
au

se called
: m

ộ
t lần

 n
ữ

a b
ị tạm

 d
ừ

n
g

. 

9
. 

o
n

S
to

p
 called

: m
ộ
t lần

 n
ữ

a b
ị d

ừ
n
g

 h
o

àn
 to

àn
. 

1
0

.  o
n

D
estro

y
 called

: b
ị h

ủ
y

 h
o

àn
 to

àn
, g

iải p
h

ó
n
g

 tài n
g
u

y
ên

. 

 4
.2

. Lu
ồ

n
g h

o
ạt đ

ộ
n

g 

- K
h

ở
i đ

ộ
n
g

 ứ
n
g

 d
ụ

n
g

 lần
 đ

ầu
 tiên

: 

• 
o

n
C

reate →
 o

n
S

tart →
 o

n
R

esu
m

e 

• 
Ứ

n
g

 d
ụ
n

g
 đ

ư
ợ

c k
h
ở

i đ
ộ
n
g

 v
à n

g
ư

ờ
i d

ù
n
g

 b
ắt đ

ầu
 tư

ơ
n
g

 tác v
ớ

i 

M
ain

A
ctiv

ity. 

- Ứ
n
g

 d
ụ
n

g
 b

ị đ
ư

a v
ào

 n
ền

: 

• 
o

n
P

au
se →

 o
n
S

to
p

 

• 
M

ain
A

ctiv
ity

 k
h
ô
n

g
 cò

n
 h

iển
 th

ị k
h
i n

g
ư

ờ
i d

ù
n
g

 ch
u
y

ển
 san

g
 ứ

n
g

 d
ụ
n
g

 

k
h
ác h

o
ặc m

àn
 h

ìn
h

 ch
ín

h
. 

- Q
u

ay
 trở

 lại ứ
n

g
 d

ụ
n

g
: 

• 
o

n
S

tart →
 o

n
R

esu
m

e 

• 
N

g
ư

ờ
i d

ù
n
g

 q
u

ay
 lại ứ

n
g

 d
ụ
n
g

, v
à M

ain
A

ctiv
ity

 lại sẵn
 sàn

g
 tư

ơ
n

g
 tác. 

- Ứ
n
g

 d
ụ
n

g
 b

ị đ
ó
n
g

 h
o

àn
 to

àn
: 

• 
o

n
P

au
se →

 o
n
S

to
p

 →
 o

n
D

estro
y
 

• 
M

ain
A

ctiv
ity

 b
ị h

ủ
y

 h
o
àn

 to
àn

, v
à tài n

g
u
y

ên
 đ

ư
ợ

c g
iải p

h
ó
n

g
. 

B
ư

ớ
c 5

: Kết lu
ận

 và b
áo

 cáo
 

- 
Ứ

n
g

 d
ụ
n

g
 h

o
ạt đ

ộ
n
g

 đ
ú
n
g

 th
eo

 v
ò

n
g

 đ
ờ

i ch
u
ẩn

 củ
a A

ctiv
ity

 tro
n

g
 A

n
d

ro
id

. 

- 
C

ác trạn
g

 th
ái v

ò
n
g

 đ
ờ

i củ
a A

ctiv
ity

 n
h

ư
 o

n
C

reate, o
n

S
tart, o

n
R

esu
m

e, 

o
n

P
au

se, o
n

S
to

p
, v

à o
n

D
estro

y
 đ

ư
ợ

c g
ọ

i đ
ú

n
g

 th
eo

 trìn
h

 tự
 v

à đ
ư

ợ
c g

h
i lại 

ch
ín

h
 x

ác tro
n

g
 lo

g
. 

- 
Ứ

n
g

 d
ụ
n

g
 p

h
ản

 h
ồ
i ch

ín
h

 x
ác k

h
i n

g
ư

ờ
i d

ù
n
g

 đ
ư

a ứ
n

g
 d

ụ
n
g

 v
ào

 n
ền

, q
u

ay
 

trở
 lại h

o
ặc k

h
ở

i đ
ộ
n
g

 lại. 



B
á

o
 cá

o
 T

ù
y

 b
iến

 b
a
ck

 sta
ck

 v
ớ

i F
ra

g
m

en
t 

H
ọ

 v
à tên

: N
g
u
y

ễn
 V

ăn
 A

n
 

M
S

S
V
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0

2
1
5

5
2
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B
ư

ớ
c 1

: Tạo
 d

ự
 án

 “Q
u

izA
p

p
” 

1
.1

.K
h

ở
i tạo

 d
ự

 án
 A

n
d

ro
id

 vớ
i Ko

tlin
 

 

M
ở

 A
n
d

ro
id

 S
tu

d
io

 v
à tạo

 m
ộ
t d

ự
 án

 m
ớ

i: 

• 
T

ên
 d

ự
 án

: Q
u
izA

p
p

 

• 
N

g
ô
n

 n
g

ữ
: K

o
tlin

 

• 
T

em
p
late: E

m
p

ty
 A

ctiv
ity

 

• 
M

in
im

u
m

 S
D

K
: A

P
I 2

1
 (A

n
d
ro

id
 5

.0
) 



1
.2

.C
ấu

 h
ìn

h
 N

avigati
o

n
 C

o
m

p
o

n
en

t 

 

 

 

Đ
ể sử

 d
ụ
n
g

 N
av

ig
atio

n
 C

o
m

p
o

n
en

t tro
n

g
 d

ự
 án

 A
n

d
ro

id
, ch

ú
n
g
 ta cần

 th
êm

 các 

d
ep

en
d

en
cies v

ào
 file b

u
ild

.g
rad

le củ
a m

o
d
u

le ứ
n

g
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 d
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i
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i
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p
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c
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i
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i
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i
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i
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p
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c
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i
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p
r
i
v
a
t
e
 
v
a
r
 
s
c
o
r
e
 
=
 
0
 

p
r
i
v
a
t
e
 
v
a
r
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
=
 
0
 

p
r
i
v
a
t
e
 
v
a
r
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
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o
r
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=
 
"
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t
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/
*
 

 
*
 
G
e
t
s
 
a
 
r
a
n
d
o
m
 
w
o
r
d
 
f
o
r
 
t
h
e
 
l
i
s
t
 
o
f
 
w
o
r
d
s
 
a
n
d
 
s
h
u
f
f
l
e
s
 
t
h
e
 

l
e
t
t
e
r
s
 
i
n
 
i
t
.
 

 
*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
x
t
S
c
r
a
m
b
l
e
d
W
o
r
d
(
)
:
 
S
t
r
i
n
g
 
{
 

 
 
 
 
v
a
l
 
t
e
m
p
W
o
r
d
 
=
 
a
l
l
W
o
r
d
s
L
i
s
t
.
r
a
n
d
o
m
(
)
.
t
o
C
h
a
r
A
r
r
a
y
(
)
 

 
 
 
 
t
e
m
p
W
o
r
d
.
s
h
u
f
f
l
e
(
)
 

 
 
 
 
r
e
t
u
r
n
 
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
 

}
 

H
àm

 n
ày

 đ
ể tạo

 m
ộ
t từ

 m
ớ

i v
ớ

i các k
ý
 tự

 đ
ư

ợ
c trộ

n
 từ

 các k
ý
 tự

 lấy
 củ

a m
ộ

t từ
 tro

n
g
 từ

 đ
iển

. 

/
*
 

*
 
C
h
e
c
k
s
 
t
h
e
 
u
s
e
r
'
s
 
w
o
r
d
,
 
a
n
d
 
u
p
d
a
t
e
s
 
t
h
e
 
s
c
o
r
e
 
a
c
c
o
r
d
i
n
g
l
y
.
 

*
 
D
i
s
p
l
a
y
s
 
t
h
e
 
n
e
x
t
 
s
c
r
a
m
b
l
e
d
 
w
o
r
d
.
 

*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/blob/starter/app/src/main/res/layout/game_fragment.xml
https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/blob/starter/app/src/main/res/layout/game_fragment.xml


 
 
 
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
g
e
t
N
e
x
t
S
c
r
a
m
b
l
e
d
W
o
r
d
(
)
 

 
 
 
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
+
+
 

 
 
 
 
s
c
o
r
e
 
+
=
 
S
C
O
R
E
_
I
N
C
R
E
A
S
E
 

 
 
 
 
b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 

c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
,
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 

 
 
 
 
b
i
n
d
i
n
g
.
s
c
o
r
e
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
s
c
o
r
e
,
 
s
c
o
r
e
)
 

 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

}
 

 /
*
 

 
*
 
S
k
i
p
s
 
t
h
e
 
c
u
r
r
e
n
t
 
w
o
r
d
 
w
i
t
h
o
u
t
 
c
h
a
n
g
i
n
g
 
t
h
e
 
s
c
o
r
e
.
 

 
*
 
I
n
c
r
e
a
s
e
s
 
t
h
e
 
w
o
r
d
 
c
o
u
n
t
.
 

 
*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
k
i
p
W
o
r
d
(
)
 
{
 

 
 
 
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
g
e
t
N
e
x
t
S
c
r
a
m
b
l
e
d
W
o
r
d
(
)
 

 
 
 
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
+
+
 

 
 
 
 
b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 

c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
,
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
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e
t
E
r
r
o
r
T
e
x
t
F
i
e
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(
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l
s
e
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u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
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e
e
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(
)
 

}
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*
 

 
*
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e
-
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t
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l
i
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a
t
a
 
i
n
 
t
h
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V
i
e
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o
d
e
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a
n
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p
d
a
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h
e
 

v
i
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s
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t
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h
e
 
n
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,
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o
 

 
*
 
r
e
s
t
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r
t
 
t
h
e
 
g
a
m
e
.
 

 
*
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p
r
i
v
a
t
e
 
f
u
n
 
r
e
s
t
a
r
t
G
a
m
e
(
)
 
{
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e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
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)
 

}
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*
 

 
*
 
E
x
i
t
s
 
t
h
e
 
g
a
m
e
.
 

 
*
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p
r
i
v
a
t
e
 
f
u
n
 
e
x
i
t
G
a
m
e
(
)
 
{
 

 
 
 
 
a
c
t
i
v
i
t
y
?
.
f
i
n
i
s
h
(
)
 

}
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*
 

*
 
S
e
t
s
 
a
n
d
 
r
e
s
e
t
s
 
t
h
e
 
t
e
x
t
 
f
i
e
l
d
 
e
r
r
o
r
 
s
t
a
t
u
s
.
 

*
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p
r
i
v
a
t
e
 
f
u
n
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
e
r
r
o
r
:
 
B
o
o
l
e
a
n
)
 
{
 

 
 
 
 
i
f
 
(
e
r
r
o
r
)
 
{
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
i
s
E
r
r
o
r
E
n
a
b
l
e
d
 
=
 
t
r
u
e
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
e
r
r
o
r
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
t
r
y
_
a
g
a
i
n
)
 



 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
i
s
E
r
r
o
r
E
n
a
b
l
e
d
 
=
 
f
a
l
s
e
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
 
=
 
n
u
l
l
 

 
 
 
 
}
 

}
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*
 

 
*
 
D
i
s
p
l
a
y
s
 
t
h
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n
e
x
t
 
s
c
r
a
m
b
l
e
d
 
w
o
r
d
 
o
n
 
s
c
r
e
e
n
.
 

 
*
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p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 
{
 

 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 

}
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o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 

B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
 
/
/
 
S
e
t
u
p
 
a
 
c
l
i
c
k
 
l
i
s
t
e
n
e
r
 
f
o
r
 
t
h
e
 
S
u
b
m
i
t
 
a
n
d
 
S
k
i
p
 
b
u
t
t
o
n
s
.
 

 
 
 
 
b
i
n
d
i
n
g
.
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b
i
n
d
i
n
g
.
s
k
i
p
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
o
n
S
k
i
p
W
o
r
d
(
)
 
}
 

 
 
 
 
/
/
 
U
p
d
a
t
e
 
t
h
e
 
U
I
 

 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
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b
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b
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r
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r
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 p
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e fo
llo

w
in

g
 b

u
g
s: 

1
. O

n
 click

in
g
 th

e S
u
b
m

it b
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 d
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lay
 b
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b
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e d
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C
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iớ

i th
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K
iến

 trú
c ứ

n
g
 d

ụ
n
g
 cu

n
g

 cấp
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ộ
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ư
ớ

n
g
 d

ẫn
 n

h
ằm

 p
h
ân

 ch
ia h

ợ
p
 lý

 trách
 n

h
iệm
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iữ

a các lớ
p

 

tro
n
g
 m

ộ
t ứ

n
g
 d

ụ
n
g
. K

iến
 trú

c đ
ư

ợ
c th

iết k
ế tố

t g
iú

p
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ứ
n
g
 d

ụ
n
g
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ể m

ở
 rộ

n
g
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ổ
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n
g
 tín

h
 

n
ăn

g
 v

à đ
ảm

 b
ảo
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ợ

p
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h
ó
m
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iệu
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u
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áo
 cáo

 n
ày

 đ
ề cập

 đ
ến

 n
g
u
y
ên

 tắc ch
ín

h
 là tách

 b
iệt 

trách
 n

h
iệm
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à x
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 d

ự
n
g
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iao
 d
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o
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g
o
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 cáo
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h
 

tro
n
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iến
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I C
o
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m
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M
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 trú
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N
g
u
y
ên

 tắc tách
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h
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h
u
y
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ộ
t ứ
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 d
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ư
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T
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 cách
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 cư
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t lớ
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 d
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 d
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ư
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i d
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 d
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 d
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 d
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 cách
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 d

ụ
n
g
, M

o
d
el k

h
ô
n
g

 b
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 củ

a ứ
n
g
 d

ụ
n
g
, đ

ảm
 b

ảo
 q

u
ản

 lý
 d

ữ
 liệu

 m
ộ
t cách

 n
h
ất q

u
án

. 

3
.3

. C
á

c th
à
n

h
 p

h
ầ

n
 ch

ín
h

 tro
n

g
 K

iến
 trú

c A
n

d
ro

id
 

3
.3

.1
. U

I C
o

n
tro

ller (A
c
tiv

ity
/F

ra
g
m

en
t) 

U
I C

o
n
tro

ller b
ao

 g
ồ
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 lý
 g

iao
 d
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i d
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 d
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 d
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 d
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 d
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 cử
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ụ
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d

le S
crip
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 b
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o
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b
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i d
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í d
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o
d
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l
e
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n
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c
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c
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c
l
e
-
v
i
e
w
m
o
d
e
l
-
k
t
x
:
2
.
3
.
1
'
 

L
u
ô
n
 k

h
u
y
ên

 d
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Đ
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 lớ

p
 G
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m
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o
d
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i
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iện
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ở
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T

ro
n
g
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o
tlin

, th
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ộ
c tín

h
 có
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ai h

àm
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etter v
à setter m

ặc đ
ịn

h
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o
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u
ộ
c tín
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a
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iên
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ộ
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m
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a
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etter. 
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P
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h
iệm
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etter-v
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ộ
t lớ
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h
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 p
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r
o
p
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a
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p
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p
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b
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e
l
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ợ
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M

o
d
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N

ếu
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h
ở

i tạo
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M

o
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a
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i
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o
d
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i
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d
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 m
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 d

ụ
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 củ
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o
d
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 d
ụ
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g
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 d
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r
i
v
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l
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o
d
e
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G
a
m
e
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i
e
w
M
o
d
e
l
 
b
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à d
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M
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iữ
 n

g
u
y
ên

 k
h
i có

 th
ay

 đ
ổ
i v

ề cấu
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n
g
 d

ụ
n
g
 n

h
ư

 

từ
n
g
 tự

 (scram
b
led

 w
o

rd
), số

 lư
ợ

n
g
 từ

 (w
o
rd

 co
u
n
t), v

à đ
iểm

 số
 (sco

re). K
iến

 trú
c ứ

n
g
 d

ụ
n
g
 sẽ 

đ
ư

ợ
c th

iết k
ế n

h
ư

 sau
: 

• 
M

a
in

A
ctiv

ity
 ch

ứ
a G

a
m

eF
ra

g
m

en
t. 

• 
G

a
m

eF
ra

g
m

en
t sẽ tru

y
 cập

 th
ô
n
g
 tin

 v
ề trò

 ch
ơ

i từ
 G

a
m

eV
iew

M
o
d

el. 

5
.2

. T
h

ự
c H

iện
 

B
ư

ớ
c 1

: K
iểm

 tra
 V

iew
M

o
d

el L
ib

ra
ry

 

1
. 

T
ro

n
g
 cử

a sổ
 A

n
d
ro

id
 S

tu
d
io

, m
ở

 m
ụ
c G

ra
d

le S
crip

ts v
à ch

ọ
n
 tệp

 b
u

ild
.g

ra
d

le 

(M
o

d
u

le: U
n

scra
m

b
le.a

p
p

). 

2
. 

X
ác m

in
h
 rằn

g
 đ

ã có
 V

iew
M

o
d
el lib

rary
 ở

 tro
n
g
 k

h
ố
i d

ep
en

d
en

cies. P
h
ần

 n
ày

 đ
ã đ

ư
ợ

c 

th
iết lập

 sẵn
. V

í d
ụ
: 

/
/
 
V
i
e
w
M
o
d
e
l
 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
'
a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
:
l
i
f
e
c
y
c
l
e
-
v
i
e
w
m
o
d
e
l
-
k
t
x
:
2
.
3
.
1
'
 

L
u
ô
n
 k

h
u
y
ên

 d
ù
n
g
 p

h
iên

 b
ản

 m
ớ

i n
h
ất củ

a th
ư

 v
iện

 V
iew

M
o
d
el. 

B
ư

ớ
c 2

: T
ạ

o
 G

a
m

eV
iew

M
o
d

el 

1
. 

T
ro

n
g
 cử

a sổ
 A

n
d
ro

id
 S

tu
d
io

, n
h
ấp

 ch
u
ộ
t p

h
ải v

ào
 m

ụ
c u

i.g
a
m

e, sau
 đ

ó
 ch

ọ
n
 N

ew
 >

 

K
o
tlin

 F
ile/C

la
ss. 

2
. 

Đ
ặt tên

 tệp
 là G

a
m

eV
ie

w
M

o
d

el v
à ch

ọ
n
 lo

ại C
la

ss. 

3
. 

S
ử

a lớ
p
 G

a
m

eV
iew

M
o
d

el đ
ể k

ế th
ừ

a từ
 lớ

p
 trử

u
 tư

ợ
n
g
 V

iew
M

o
d

el. V
í d

ụ
: 

c
l
a
s
s
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

}
 

B
ư

ớ
c 3

: G
á

n
 V

iew
M

o
d

el ch
o
 F

ra
g
m

en
t 

1
. 

T
ro

n
g
 lớ

p
 G

a
m

eF
ra

g
m

en
t, k

h
ai b

áo
 th

u
ộ
c tín

h
 đ

ể th
am

 ch
iếu

 đ
ến

 G
am

eV
iew

M
o
d
el: 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
b
y
 
v
i
e
w
M
o
d
e
l
s
(
)
 

2
. 

N
h
ập

 th
ư

 v
iện

 sau
 n

ếu
 đ

ư
ợ

c A
n
d
ro

id
 S

tu
d
io

 n
h
ắc n

h
ở

: 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
v
i
e
w
M
o
d
e
l
s
 

 



5
.3

. K
h

á
i N

iệm
 Q

u
a

n
 T

rọ
n

g
 

K
o
tlin

 P
ro

p
erty

 D
eleg

a
te

 

• 
T

ro
n
g
 K

o
tlin

, th
u
ộ
c tín

h
 có

 h
ai h

àm
 g

etter v
à setter m

ặc đ
ịn

h
 ch

o
 th

u
ộ
c tín

h
 m

u
tab

le 

(v
a
r). R

iên
g
 th

u
ộ
c tín

h
 im

m
u
tab

le (v
a
l) ch

ỉ có
 g

etter. 

• 
P

ro
p
erty

 d
eleg

atio
n
 g

iú
p
 g

iao
 trách

 n
h
iệm

 g
etter-v

à-setter ch
o
 m

ộ
t lớ

p
 k

h
ác. 

C
ú

 p
h

á
p

: 

v
a
r
 
<
p
r
o
p
e
r
t
y
-
n
a
m
e
>
 
:
 
<
p
r
o
p
e
r
t
y
-
t
y
p
e
>
 
b
y
 
<
d
e
l
e
g
a
t
e
-
c
l
a
s
s
>
(
)
 

T
ro

n
g
 trư

ờ
n
g
 h

ợ
p
 V

iew
M

o
d
el: 

• 
N

ếu
 k

h
ở

i tạo
 trự

c tiếp
 V

iew
M

o
d
el n

h
ư

 sau
: 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
 
=
 
G
a
m
e
V
i
e
w
M
o
d
e
l
(
)
 

T
h
ì k

h
i x

o
ay

 m
àn

 h
ìn

h
 (co

n
fig

u
ratio

n
 ch

an
g

e), ứ
n

g
 d

ụ
n
g
 sẽ tạo

 m
ớ

i V
iew

M
o
d
el v

à làm
 m

ất d
ữ

 

liệu
 củ

a V
iew

M
o
d

el. 

• 
T

h
ay

 v
ì đ

ó
, sử

 d
ụ
n
g
 p

ro
p

erty
 d

eleg
atio

n
 n

h
ư

 sau
: 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
b
y
 
v
i
e
w
M
o
d
e
l
s
(
)
 

L
ú
c n

ày
, v

iệc k
h
ở

i tạo
 v

à d
u
y
 trì V

iew
M

o
d
el đ

ư
ợ

c x
ử

 lý
 b

ở
i class v

iew
M

o
d

els. V
iew

M
o
d
el sẽ 

đ
ư

ợ
c g

iữ
 n

g
u
y
ên

 k
h
i có

 th
ay

 đ
ổ
i v

ề cấu
 h

ìn
h
. 

6
. Th

e lifecycle o
f a V

iew
M

o
d

el 

V
iew

M
o
d
el tro

n
g
 A

n
d
ro

id
 đ

ư
ợ

c th
iết k

ế đ
ể d

u
y
 trì d

ữ
 liệu

 g
iao

 d
iện

 (U
I d

ata) n
g
ay

 cả k
h
i 

F
rag

m
en

t h
o

ặc A
ctiv

ity
 b

ị p
h
á h

ủ
 v

ì th
ay

 đ
ổ
i cấu

 h
ìn

h
 (n

h
ư

 x
o
ay

 m
àn

 h
ìn

h
). K

h
i m

ộ
t F

rag
m

en
t 

h
o
ặc A

ctiv
ity

 m
ớ

i đ
ư

ợ
c tạo

, n
ó
 sẽ k

ết n
ố
i lại v

ớ
i V

iew
M

o
d
el đ

ã tồ
n
 tại, th

ay
 v

ì tạo
 m

ớ
i 

V
iew

M
o
d
el. 

B
ài v

iết n
ày

 sẽ g
iú

p
 b

ạn
 h

iểu
 rõ

 ch
u
 k

ỳ
 số

n
g
 củ

a V
iew

M
o
d
el v

à cách
 n

ó
 đ

ư
ợ

c d
u
y
 trì tro

n
g
 ứ

n
g
 

d
ụ
n
g
 A

n
d
ro

id
. 

6
.1

. T
ìm

 h
iểu

 v
ò

n
g

 đ
ờ

i V
iew

M
o
d

el 

Đ
ặ
c đ

iểm
 

1
. 

V
iew

M
o
d
el đ

ư
ợ

c d
u
y
 trì tro

n
g
 su

ố
t v

ò
n
g
 đ

ờ
i củ

a A
ctiv

ity
 h

o
ặc F

rag
m

en
t. 

2
. 

K
h
i A

ctiv
ity

 h
o
ặc F

rag
m

en
t b

ị p
h
á h

ủ
 v

ì th
ay

 đ
ổ
i cấu

 h
ìn

h
, V

iew
M

o
d

el k
h
ô
n
g
 b

ị p
h
á h

ủ
. 



3
. 

K
h
i A

ctiv
ity

 h
o
ặc F

rag
m

en
t m

ớ
i đ

ư
ợ

c tạo
, n

ó
 k

ết n
ố
i v

ớ
i in

stan
ce đ

ã tồ
n
 tại củ

a 

V
iew

M
o
d
el. 

4
. 

V
iew

M
o
d
el ch

ỉ b
ị p

h
á h

ủ
 k

h
i v

ò
n
g
 đ

ờ
i củ

a F
rag

m
en

t h
o
ặc A

ctiv
ity

 k
ết th

ú
c h

o
àn

 to
àn

. 

B
iểu

 đ
ồ
 ch

u
 k

ỳ
 số

n
g
 

• 
K

h
i F

rag
m

en
t h

o
ặc A

ctiv
ity

 đ
ư

ợ
c tạo

: V
iew

M
o
d
el đ

ư
ợ

c k
h
ở

i tạo
 lần

 đ
ầu

. 

• 
K

h
i F

rag
m

en
t h

o
ặc A

ctiv
ity

 b
ị p

h
á h

ủ
 v

ì th
ay

 đ
ổ
i cấu

 h
ìn

h
: V

iew
M

o
d
el đ

ư
ợ

c d
u
y
 trì. 

• 
K

h
i F

rag
m

en
t h

o
ặc A

ctiv
ity

 k
ết th

ú
c h

o
àn

 to
àn

: V
iew

M
o
d
el b

ị p
h
á h

ủ
. 

6
.2

. T
h

êm
 lo

g
g

in
g

 đ
ể th

eo
 d

õ
i ch

u
 k

ỳ
 số

n
g
 V

iew
M

o
d

el 

6
.2

.1
. L

o
g
g
in

g
 tro

n
g
 G

a
m

eV
iew

M
o
d

el 

T
h

êm
 k

h
ố
i in

it: 

c
l
a
s
s
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

 
 
 
 
i
n
i
t
 
{
 

 
 
 
 
 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
"
)
 

 
 
 
 
}
 

}
 

• 
K

h
ố
i i

n
i
t
 đ

ư
ợ

c g
ọ
 i k

h
i V

iew
M

o
d
el đ

ư
ợ

c tạo
 lần

 đ
ầu

. 

G
h

i đ
è o

n
C

lea
red

(): 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
l
e
a
r
e
d
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
C
l
e
a
r
e
d
(
)
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
V
i
e
w
M
o
d
e
l
 
d
e
s
t
r
o
y
e
d
!
"
)
 

}
 

• 
P

h
ư

ơ
n
g
 th

ứ
c o

n
C
l
e
a
r
e
d

 đ
ư

ợ
c g

ọ
 i trư

ớ
c k

h
i V

iew
M

o
d
el b

ị p
h
á h

ủ
. 

6
.2

.2
. L

o
g
g
in

g
 tro

n
g
 G

a
m

eF
ra

g
m

en
t 

G
h

i lo
g
 k

h
i tạ

o
 F

ra
g
m

en
t: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
(
 

 
 
 
 
i
n
f
l
a
t
e
r
:
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
:
 
V
i
e
w
G
r
o
u
p
?
,
 

 
 
 
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
 

)
:
 
V
i
e
w
 
{
 

 
 
 
 
b
i
n
d
i
n
g
 
=
 
G
a
m
e
F
r
a
g
m
e
n
t
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-
c
r
e
a
t
e
d
!
"
)
 

 
 
 
 
r
e
t
u
r
n
 
b
i
n
d
i
n
g
.
r
o
o
t
 

}
 

G
h

i lo
g
 k

h
i F

ra
g
m

en
t b

ị p
h

á
 h

ủ
: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
D
e
t
a
c
h
(
)
 
{
 



 
 
 
 
s
u
p
e
r
.
o
n
D
e
t
a
c
h
(
)
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
"
)
 

}
 

6
.3

. K
ết q

u
ả

 tro
n

g
 L

o
g
ca

t 

1
. 

K
h

i tạ
o
 F

ra
g
m

en
t v

à
 V

iew
M

o
d

el: 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-
c
r
e
a
t
e
d
!
 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
 

2
. 

K
h

i x
o
a
y
 m

à
n

 h
ìn

h
 (th

a
y
 đ

ổ
i cấ

u
 h

ìn
h

): 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-
c
r
e
a
t
e
d
!
 

(V
iew

M
o
d
el k

h
ô
n
g
 b

ị tạo
 lại.) 

3
. 

K
h

i th
o
á
t k

h
ỏ
i a

p
p

 h
o
ặ
c F

ra
g

m
en

t b
ị p

h
á
 h

ủ
 h

o
à
n

 to
à
n

: 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
d
e
s
t
r
o
y
e
d
!
 

D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

  



S
to

re d
a

ta
 in

 V
ie

w
M

o
d

el 
1
. B

efo
re y

o
u
 b

eg
in

 

2
. S

tarter ap
p
 o

v
erv

iew
 

3
. L

earn
 ab

o
u
t A

p
p
 A

rch
itectu

re
 

4
. A

d
d
 a V

iew
M

o
d

el 

5
. M

o
v
e d

ata to
 th

e V
iew

M
o
d
el 

6
. T

h
e lifecy

cle o
f a V

iew
M

o
d
el 

7
. P

o
p
u
late V

iew
M

o
d
el 

8
. D

ialo
g
s 

9
. Im

p
lem

en
t O

n
C

lick
L

isten
er fo

r S
u
b

m
it b

u
tto

n
 

1
0
. Im

p
lem

en
t th

e S
k
ip

 b
u
tto

n
 

1
1
. V

erify
 th

e V
iew

M
o
d

el p
reserv

es d
ata

 

1
2
. U

p
d
ate g

am
e restart lo

g
ic 

1
3
. S

o
lu

tio
n
 co

d
e 

1
4
. S

u
m

m
ary

 

1
5
. L

earn
 m

o
re 

 1
. B

efo
re y

o
u

 b
eg

in
 

Y
o
u
 h

av
e learn

ed
 in

 th
e p

rev
io

u
s co

d
elab

s th
e lifecy

cle o
f activ

ities an
d
 frag

m
en

ts an
d
 th

e 

related
 lifecy

cle issu
es w

ith
 co

n
fig

u
ratio

n
 ch

an
g

es. T
o
 sav

e th
e ap

p
 d

ata, sav
in

g
 th

e in
stan

ce 

state is o
n

e o
p
tio

n
, b

u
t it co

m
es w

ith
 its o

w
n
 lim

itatio
n
s. In

 th
is co

d
elab

 y
o

u
 learn

 ab
o
u
t a ro

b
u
st 

w
ay

 to
 d

esig
n
 y

o
u
r ap

p
 an

d
 p

reserv
e ap

p
 d

ata d
u
rin

g
 co

n
fig

u
ratio

n
 ch

an
g
es, b

y
 tak

in
g
 ad

v
an

tag
e 

o
f A

n
d
ro

id
 Jetp

ack
 lib

raries. 

A
n
d
ro

id
 Jetp

ack
 lib

raries are a co
llectio

n
 o

f lib
raries to

 m
ak

e it easier fo
r y

o
u
 to

 d
ev

elo
p
 g

reat 

A
n
d
ro

id
 ap

p
s. T

h
ese lib

raries h
elp

 y
o
u
 fo

llo
w

 b
est p

ractices, free y
o
u
 fro

m
 w

ritin
g
 b

o
ilerp

late 

co
d
e, an

d
 sim

p
lify

 co
m

p
lex

 task
s, so

 y
o
u
 can

 fo
cu

s o
n
 th

e co
d
e y

o
u
 care ab

o
u

t, lik
e th

e ap
p
 

lo
g
ic. 

A
n
d
ro

id
 A

rch
itectu

re C
o

m
p
o
n
en

ts are p
art o

f A
n
d

ro
id

 Jetp
ack

 lib
raries, to

 h
elp

 y
o
u
 d

esig
n
 ap

p
s 

w
ith

 g
o
o
d
 arch

itectu
re. A

rch
itectu

re C
o
m

p
o
n
en

ts p
ro

v
id

e g
u
id

an
ce o

n
 ap

p
 arch

itectu
re, an

d
 it is 

th
e reco

m
m

en
d

ed
 b

est p
ractice. 

A
p
p
 arch

itectu
re is a set o

f d
esig

n
 ru

les. M
u
ch

 lik
e th

e b
lu

ep
rin

t o
f a h

o
u
se, y

o
u
r arch

itectu
re 

p
ro

v
id

es th
e stru

ctu
re fo

r y
o
u
r ap

p
. A

 g
o
o
d
 ap

p
 arch

itectu
re can

 m
ak

e y
o
u
r co

d
e ro

b
u
st, flex

ib
le, 

scalab
le an

d
 m

ain
tain

ab
le fo

r y
ears to

 co
m

e. 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#0
https://developer.android.com/jetpack
https://developer.android.com/topic/libraries/architecture
https://developer.android.com/jetpack


• 
T

h
is lay

o
u
t co

n
tain

s a tex
t field

 fo
r th

e p
lay

er's w
o
rd

, alo
n
g
 w

ith
 T
e
x
t
V
i
e
w
s

 to
 d

isp
lay

 

sco
re an

d
 w

o
rd

 co
u
n
t. It also

 h
as in

stru
ctio

n
s an

d
 b

u
tto

n
s (S

u
b

m
it an

d
 S

k
ip

) to
 p

lay
 th

e 

g
am

e. 

m
a

in
_
a

ctiv
ity

.x
m

l 

D
efin

es th
e m

ain
 activ

ity
 lay

o
u
t w

ith
 a sin

g
le g

am
e frag

m
en

t. 

res/v
a

lu
es fo

ld
er 

Y
o
u
 are fam

iliar w
ith

 th
e reso

u
rce files in

 th
is fo

ld
er. 

• 
c
o
l
o
r
s
.
x
m
l
 co

n
tain

s th
e th

em
e co

lo
rs u

sed
 in

 th
e ap

p
 

• 
s
t
r
i
n
g
s
.
x
m
l
 co

n
tain

s all th
e strin

g
s y

o
u
r ap

p
 n

eed
s 

• 
t
h
e
m
e
s
 an

d
 s
t
y
l
e
s

 fo
ld

ers co
n

tain
 th

e U
I cu

sto
m

izatio
n
 d

o
n
e fo

r y
o
u
r ap

p
 

M
ain

A
ctiv

ity
.k

t 

C
o
n
tain

s th
e d

efau
lt tem

p
late g

en
erated

 co
d

e to
 set th

e activ
ity

's co
n
ten

t v
iew

 as 
m
a
i
n
_
a
c
t
i
v
i
t
y
.
x
m
l
.
 

L
istO

fW
o
rd

s.k
t 

T
h
is file co

n
tain

s a list o
f th

e w
o
rd

s u
sed

 in
 th

e g
am

e, as w
ell as co

n
stan

ts fo
r th

e m
ax

im
u
m

 

n
u
m

b
er o

f w
o
rd

s p
er g

am
e an

d
 th

e n
u
m

b
er o

f p
o

in
ts th

e p
lay

er sco
res fo

r ev
ery

 co
rrect w

o
rd

. 

W
A

R
N

IN
G

: It is n
o
t a reco

m
m

en
d
ed

 p
ractice to

 h
ard

co
d
e strin

g
s in

 th
e co

d
e, strin

g
s sh

o
u
ld

 b
e 

in
 s
t
r
i
n
g
s
.
x
m
l
 fo

r easier lo
calizatio

n
. T

o
 k

eep
 th

in
g
s sim

p
le, an

d
 to

 fo
cu

s o
n
 A

rch
itectu

re 

C
o
m

p
o
n
en

ts, strin
g
s are h

ard
co

d
ed

 in
 th

is ap
p
. 

G
am

eF
rag

m
en

t.k
t 

T
h
is is th

e o
n
ly

 frag
m

en
t in

 y
o
u
r ap

p
, w

h
ere m

o
st o

f th
e g

am
e's actio

n
 tak

es p
lace: 

• 
V

ariab
les are d

efin
ed

 fo
r th

e cu
rren

t scram
b
led

 w
o

rd
 (
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

), w
o
rd

 

co
u
n
t (c

u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

), an
d
 th

e sco
re (s

c
o
r
e

). 

• 
B

in
d

in
g
 o

b
ject in

stan
ce w

ith
 access to

 th
e g

a
m
e
_
f
r
a
g
m
e
n
t

 v
iew

s called
 b
i
n
d
i
n
g

 is 

d
efin

ed
. 

• 
o
n
C
r
e
a
t
e
V
i
e
w
(
)

 fu
n
ctio

n
 in

flates th
e g

a
m
e
_
f
r
a
g
m
e
n
t

 lay
o
u
t X

M
L

 u
sin

g
 th

e b
in

d
in

g
 

o
b
ject. 

• 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 fu
n
ctio

n
 sets u

p
 th

e b
u
tto

n
 click

 listen
ers an

d
 u

p
d
ates th

e U
I. 

• 
o
n
S
u
b
m
i
t
W
o
r
d
(
)

 is th
e click

 listen
er fo

r th
e S

u
b

m
it b

u
tto

n
, th

is fu
n
ctio

n
 d

isp
lay

s th
e 

n
ex

t scram
b
led

 w
o

rd
, clears th

e tex
t field

, an
d
 in

creases th
e sco

re an
d
 w

o
rd

 co
u
n
t w

ith
o
u
t 

v
alid

atin
g
 th

e p
lay

er's w
o
rd

. 

• 
o
n
S
k
i
p
W
o
r
d
(
)
 is th

e click
 listen

er fo
r th

e S
k

ip
 b

u
tto

n
, th

is fu
n
ctio

n
 u

p
d
ates th

e U
I 

sim
ilar to

 o
n
S
u
b
m
i
t
W
o
r
d
(
)

 ex
cep

t th
e sco

re. 



• 
g
e
t
N
e
x
t
S
c
r
a
m
b
l
e
d
W
o
r
d
(
)

 is a h
elp

er fu
n

ctio
n
 th

at p
ick

s a ran
d
o
m

 w
o

rd
 fro

m
 th

e list o
f 

w
o
rd

s an
d
 sh

u
ffles th

e letters in
 it. 

• 
r
e
s
t
a
r
t
G
a
m
e
(
)
 an

d
 e
x
i
t
G
a
m
e
(
)

 fu
n
ctio

n
s are u

sed
 to

 restart an
d
 en

d
 th

e g
am

e 

resp
ectiv

ely
, y

o
u
 w

ill u
se th

ese fu
n
ctio

n
s later. 

• 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
)

 clears th
e tex

t field
 co

n
ten

t an
d
 resets th

e erro
r statu

s. 

• 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

 fu
n
ctio

n
 d

isp
lay

s th
e n

ew
 scram

b
led

 w
o

rd
. 

3
. L

ea
rn

 a
b

o
u

t A
p

p
 A

rch
ite

ctu
re

 

A
rch

itectu
re p

ro
v
id

es y
o

u
 w

ith
 th

e g
u
id

elin
es to

 h
elp

 y
o
u
 allo

cate resp
o
n
sib

ilities in
 y

o
u
r 

ap
p
, b

etw
een

 th
e classes. A

 w
ell-d

esig
n
ed

 ap
p
 arch

itectu
re h

elp
s y

o
u
 scale y

o
u
r ap

p
 an

d
 

ex
ten

d
 it w

ith
 ad

d
itio

n
al featu

res in
 th

e fu
tu

re. It also
 m

ak
es team

 co
llab

o
ratio

n
 easier. 

T
h
e m

o
st co

m
m

o
n
 arch

itectu
ral p

rin
cip

les are: sep
aratio

n
 o

f co
n

cern
s an

d
 d

riv
in

g
 U

I fro
m

 a 

m
o
d
el. 

S
ep

a
ra

tio
n

 o
f co

n
cern

s 

T
h
e sep

aratio
n
 o

f co
n

cern
s d

esig
n
 p

rin
cip

le states th
at th

e ap
p
 sh

o
u
ld

 b
e d

iv
id

ed
 in

to
 classes, 

each
 w

ith
 sep

arate resp
o

n
sib

ilities. 

D
riv

e U
I fro

m
 a

 m
o
d

el 

A
n
o
th

er im
p
o
rtan

t p
rin

cip
le is th

at y
o
u
 sh

o
u
ld

 d
riv

e y
o
u
r U

I fro
m

 a m
o
d
el, p

referab
ly

 a 

p
ersisten

t m
o
d
el. M

o
d
els are co

m
p
o
n

en
ts th

at are resp
o
n
sib

le fo
r h

an
d
lin

g
 th

e d
ata fo

r an
 

ap
p
. T

h
ey

're in
d
ep

en
d

en
t fro

m
 th

e V
i
e
w
s
 an

d
 ap

p
 co

m
p
o
n
en

ts in
 y

o
u
r ap

p
, so

 th
ey

're 

u
n
affected

 b
y
 th

e ap
p
's lifecy

cle an
d
 th

e asso
ciated

 co
n
cern

s. 

T
h
e m

ain
 classes o

r co
m

p
o
n
en

ts in
 A

n
d
ro

id
 A

rch
itectu

re are U
I C

o
n
tro

ller 

(activ
ity

/frag
m

en
t), V

i
e
w
M
o
d
e
l

, L
i
v
e
D
a
t
a
 an

d
 R
o
o
m

. T
h
ese co

m
p
o
n
en

ts tak
e care o

f so
m

e o
f 

th
e co

m
p
lex

ity
 o

f th
e lifecy

cle an
d
 h

elp
 y

o
u
 av

o
id

 lifecy
cle related

 issu
es. Y

o
u
 learn

 ab
o

u
t 

L
i
v
e
D
a
t
a
 an

d
 R
o
o
m
 in

 later co
d
elab

s. 

T
h
is d

iag
ram

 sh
o

w
s a b

asic p
o
rtio

n
 o

f th
e arch

itectu
re: 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#2
https://developer.android.com/jetpack/guide#common-principles


 

U
I co

n
tro

ller (A
ctiv

ity
 / F

ra
g
m

en
t) 

A
ctiv

ities an
d
 frag

m
en

ts are U
I co

n
tro

llers. U
I co

n
tro

llers co
n
tro

l th
e U

I b
y
 d

raw
in

g
 v

iew
s 

o
n
 th

e screen
, cap

tu
rin

g
 u

ser ev
en

ts, an
d
 an

y
th

in
g
 else related

 to
 th

e U
I th

at th
e u

ser in
teracts 

w
ith

. D
ata in

 th
e ap

p
 o

r an
y
 d

ecisio
n

-m
ak

in
g
 lo

g
ic ab

o
u
t th

at d
ata sh

o
u
ld

 n
o
t b

e in
 th

e U
I 

co
n
tro

ller classes. 

T
h
e A

n
d
ro

id
 sy

stem
 can

 d
estro

y
 U

I co
n
tro

llers at an
y
 tim

e b
ased

 o
n
 certain

 u
ser in

teractio
n
s 

o
r b

ecau
se o

f sy
stem

 co
n

d
itio

n
s lik

e lo
w

 m
em

o
ry

. B
ecau

se th
ese ev

en
ts aren

't u
n
d
er y

o
u

r 

co
n
tro

l, y
o
u
 sh

o
u
ld

n
't sto

re an
y
 ap

p
 d

ata o
r state in

 U
I co

n
tro

llers. In
stead

, th
e d

ecisio
n

-

m
ak

in
g
 lo

g
ic ab

o
u
t th

e d
ata sh

o
u
ld

 b
e ad

d
ed

 in
 y

o
u
r V

i
e
w
M
o
d
e
l
. 

F
o
r ex

am
p
le, in

 y
o
u
r U

n
scra

m
b

le ap
p
, th

e scram
b
led

 w
o
rd

, sco
re, an

d
 w

o
rd

 co
u
n
t are 

d
isp

lay
ed

 in
 a frag

m
en

t (U
I co

n
tro

ller). T
h
e d

ecisio
n

-m
ak

in
g
 co

d
e su

ch
 as fig

u
rin

g
 o

u
t th

e 

n
ex

t scram
b
led

 w
o

rd
, an

d
 calcu

latio
n
s o

f sco
re an

d
 w

o
rd

 co
u
n
t sh

o
u
ld

 b
e in

 y
o
u
r V

i
e
w
M
o
d
e
l
. 

V
iew

M
o

d
el 

T
h
e V

i
e
w
M
o
d
e
l
 is a m

o
d
el o

f th
e ap

p
 d

ata th
at is d

isp
lay

ed
 in

 th
e v

iew
s. M

o
d
els are 

co
m

p
o
n

en
ts th

at are resp
o
n
sib

le fo
r h

an
d
lin

g
 th

e d
ata fo

r an
 ap

p
. T

h
ey

 allo
w

 y
o
u
r ap

p
 to

 

fo
llo

w
 th

e arch
itectu

re p
rin

cip
le, d

riv
in

g
 th

e U
I fro

m
 th

e m
o
d
el. 

T
h
e V

i
e
w
M
o
d
e
l
 sto

res th
e ap

p
 related

 d
ata th

at isn
't d

estro
y
ed

 w
h
en

 activ
ity

 o
r frag

m
en

t is 

d
estro

y
ed

 an
d
 recreated

 b
y
 th

e A
n
d
ro

id
 fram

ew
o
rk

. V
i
e
w
M
o
d
e
l
 o

b
jects are au

to
m

atically
 

retain
ed

 (th
ey

 are n
o
t d

estro
y
ed

 lik
e th

e activ
ity

 o
r a frag

m
en

t in
stan

ce) d
u

rin
g
 co

n
fig

u
ratio

n
 

ch
an

g
es so

 th
at d

ata th
ey

 h
o
ld

 is im
m

ed
iately

 av
ailab

le to
 th

e n
ex

t activ
ity

 o
r frag

m
en

t 

in
stan

ce. 

T
o
 im

p
lem

en
t V

i
e
w
M
o
d
e
l

 in
 y

o
u
r ap

p
, ex

ten
d
 th

e V
i
e
w
M
o
d
e
l
 class, w

h
ich

 is fro
m

 th
e 

arch
itectu

re co
m

p
o
n
en

ts lib
rary

, an
d
 sto

re ap
p
 d

ata w
ith

in
 th

at class. 

https://developer.android.com/topic/libraries/architecture/viewmodel
https://developer.android.com/topic/libraries/architecture/viewmodel


/
/
 
V
i
e
w
M
o
d
e
l
 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
'
a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
:
l
i
f
e
c
y
c
l
e
-
v
i
e
w
m
o
d
e
l
-
k
t
x
:
2
.
3
.
1
'
 

It is reco
m

m
en

d
ed

 to
 alw

ay
s u

se th
e latest v

ersio
n

 o
f th

e lib
rary

 in
 sp

ite o
f th

e v
ersio

n
 m

en
tio

n
ed

 

in
 th

e co
d
elab

. 

3
. 

C
reate a n

ew
 K

o
tlin

 class file called
 G
a
m
e
V
i
e
w
M
o
d
e
l

. In
 th

e A
n

d
ro

id
 w

in
d
o
w

, rig
h
t click

 

o
n
 th

e u
i.g

a
m

e fo
ld

er. S
elect N

ew
 >

 K
o
tlin

 F
ile/C

la
ss. 

 

4
. 

G
iv

e it th
e n

am
e G

a
m
e
V
i
e
w
M
o
d
e
l

, an
d
 select C

la
ss fro

m
 th

e list. 

5
. 

C
h
an

g
e G

a
m
e
V
i
e
w
M
o
d
e
l

 to
 b

e su
b
classed

 fro
m

 V
i
e
w
M
o
d
e
l
. V

i
e
w
M
o
d
e
l

 is an
 ab

stract 

class, so
 y

o
u
 n

eed
 to

 ex
ten

d
 it to

 u
se it in

 y
o
u
r ap

p
. S

ee th
e G

a
m
e
V
i
e
w
M
o
d
e
l

 class 

d
efin

itio
n
 b

elo
w

. 

c
l
a
s
s
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

}
 

A
tta

ch
 th

e V
iew

M
o
d

el to
 th

e F
r
a
g
m

en
t 

T
o
 asso

ciate a V
i
e
w
M
o
d
e
l

 to
 a U

I co
n
tro

ller (activ
ity

 / frag
m

en
t), create a referen

ce (o
b
ject) to

 

th
e V

i
e
w
M
o
d
e
l
 in

sid
e th

e U
I co

n
tro

ller. 

In
 th

is step
, y

o
u
 create an

 o
b
ject in

stan
ce o

f th
e G

a
m
e
V
i
e
w
M
o
d
e
l

 in
sid

e th
e co

rresp
o
n
d
in

g
 U

I 

co
n
tro

ller, w
h
ich

 is G
a
m
e
F
r
a
g
m
e
n
t

. 

1
. 

A
t th

e to
p
 o

f th
e G

a
m
e
F
r
a
g
m
e
n
t

 class, ad
d
 a p

ro
p

erty
 o

f ty
p
e G

a
m
e
V
i
e
w
M
o
d
e
l

. 

2
. 

In
itialize th

e G
a
m
e
V
i
e
w
M
o
d
e
l

 u
sin

g
 th

e b
y
 
v
i
e
w
M
o
d
e
l
s
(
)

 K
o
tlin

 p
ro

p
erty

 d
eleg

ate. Y
o
u
 

w
ill learn

 m
o
re ab

o
u
t it in

 th
e n

ex
t sectio

n
. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
b
y
 
v
i
e
w
M
o
d
e
l
s
(
)
 

https://developer.android.com/jetpack/androidx/releases/lifecycle


3
. 

If p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

, im
p
o
rt a

n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
v
i
e
w
M
o
d
e
l
s

. 

K
o
tlin

 p
ro

p
erty

 d
eleg

a
te 

In
 K

o
tlin

, each
 m

u
tab

le (
v
a
r
) p

ro
p
erty

 h
as d

efau
lt g

etter an
d
 setter fu

n
ctio

n
s au

to
m

atically
 

g
en

erated
 fo

r it. T
h
e setter an

d
 g

etter fu
n
ctio

n
s are called

 w
h

en
 y

o
u
 assig

n
 a v

alu
e o

r read
 th

e 

v
alu

e o
f th

e p
ro

p
erty

. 

F
o
r a read

-o
n
ly

 p
ro

p
erty

 (
v
a
l
), it d

iffers slig
h
tly

 fro
m

 a m
u
tab

le p
ro

p
erty

. O
n
ly

 th
e g

etter 

fu
n
ctio

n
 is g

en
erated

 b
y
 d

efau
lt. T

h
is g

etter fu
n

ctio
n
 is called

 w
h
en

 y
o
u
 read

 th
e v

alu
e o

f a read
-

o
n
ly

 p
ro

p
erty

. 

P
ro

p
erty

 d
eleg

atio
n
 in

 K
o
tlin

 h
elp

s y
o
u

 to
 h

an
d
o
ff th

e g
etter-setter resp

o
n
sib

ility
 to

 a d
ifferen

t 

class. 

T
h
is class (called

 d
eleg

a
te cla

ss) p
ro

v
id

es g
etter an

d
 setter fu

n
ctio

n
s o

f th
e p

ro
p
erty

 an
d
 h

an
d
les 

its ch
an

g
es. 

A
 d

eleg
ate p

ro
p
erty

 is d
efin

ed
 u

sin
g
 th

e b
y
 clau

se an
d
 a d

eleg
ate class in

stan
ce: 

/
/
 
S
y
n
t
a
x
 
f
o
r
 
p
r
o
p
e
r
t
y
 
d
e
l
e
g
a
t
i
o
n
 

v
a
r
 
<
p
r
o
p
e
r
t
y
-
n
a
m
e
>
 
:
 
<
p
r
o
p
e
r
t
y
-
t
y
p
e
>
 
b
y
 
<
d
e
l
e
g
a
t
e
-
c
l
a
s
s
>
(
)
 

In
 y

o
u

r ap
p
, if y

o
u
 in

itialize th
e v

iew
 m

o
d
el u

sin
g

 d
efau

lt G
a
m
e
V
i
e
w
M
o
d
e
l
 co

n
stru

cto
r, lik

e 

b
elo

w
: 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
 
=
 
G
a
m
e
V
i
e
w
M
o
d
e
l
(
)
 

T
h
en

 th
e ap

p
 w

ill lo
se th

e state o
f th

e v
i
e
w
M
o
d
e
l
 referen

ce w
h
en

 th
e d

ev
ice g

o
es th

ro
u
g
h
 a 

co
n
fig

u
ratio

n
 ch

an
g
e. F

o
r ex

am
p
le, if y

o
u
 ro

tate th
e d

ev
ice, th

en
 th

e activ
ity

 is d
estro

y
ed

 an
d
 

created
 ag

ain
, an

d
 y

o
u
'll h

av
e a n

ew
 v

iew
 m

o
d
el in

stan
ce w

ith
 th

e in
itial state ag

ain
. 

In
stead

, u
se th

e p
ro

p
erty

 d
eleg

ate ap
p
ro

ach
 an

d
 d

eleg
ate th

e resp
o
n
sib

ility
 o

f th
e v

i
e
w
M
o
d
e
l
 

o
b
ject to

 a sep
arate class called

 v
i
e
w
M
o
d
e
l
s
. T

h
at m

ean
s w

h
en

 y
o
u
 access th

e v
i
e
w
M
o
d
e
l
 

o
b
ject, it is h

an
d
led

 in
tern

ally
 b

y
 th

e d
eleg

ate class, v
i
e
w
M
o
d
e
l
s
. T

h
e d

eleg
ate class creates th

e 

v
i
e
w
M
o
d
e
l
 o

b
ject fo

r y
o

u
 o

n
 th

e first access, an
d
 retain

s its v
alu

e th
ro

u
g
h
 co

n
fig

u
ratio

n
 ch

an
g
es 

an
d
 retu

rn
s th

e v
alu

e w
h

en
 req

u
ested

. 

5
. M

o
v
e d

a
ta

 to
 th

e V
iew

M
o
d

el 

S
ep

aratin
g
 y

o
u
r ap

p
's U

I d
ata fro

m
 th

e U
I co

n
tro

ller (y
o
u
r A

c
t
i
v
i
t
y
 / F

r
a
g
m
e
n
t

 classes) lets 

y
o
u
 b

etter fo
llo

w
 th

e sin
g
le resp

o
n
sib

ility
 p

rin
cip

le w
e d

iscu
ssed

 ab
o
v
e. Y

o
u
r activ

ities an
d

 

frag
m

en
ts are resp

o
n
sib

le fo
r d

raw
in

g
 v

iew
s an

d
 d

ata to
 th

e screen
, w

h
ile y

o
u
r V

i
e
w
M
o
d
e
l
 is 

resp
o
n
sib

le fo
r h

o
ld

in
g
 an

d
 p

ro
cessin

g
 all th

e d
ata n

eed
ed

 fo
r th

e U
I. 

In
 th

is task
, y

o
u
 m

o
v
e th

e d
ata v

ariab
les fro

m
 G
a
m
e
F
r
a
g
m
e
n
t

 to
 G
a
m
e
V
i
e
w
M
o
d
e
l

 class. 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#4


1
. 

M
o
v
e th

e d
ata v

ariab
les s

c
o
r
e

, c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

, c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 to
 

G
a
m
e
V
i
e
w
M
o
d
e
l
 class. 

c
l
a
s
s
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

  
 
 
 
p
r
i
v
a
t
e
 
v
a
r
 
s
c
o
r
e
 
=
 
0
 

 
 
 
 
p
r
i
v
a
t
e
 
v
a
r
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
=
 
0
 

 
 
 
 
p
r
i
v
a
t
e
 
v
a
r
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
"
t
e
s
t
"
 

.
.
.
 2
. 

N
o
tice th

e erro
rs ab

o
u
t u

n
reso

lv
ed

 referen
ces. T

h
is is b

ecau
se p

ro
p

erties are p
riv

ate to
 

th
e V

i
e
w
M
o
d
e
l
 an

d
 are n

o
t accessib

le b
y
 y

o
u
r U

I co
n
tro

ller. Y
o
u
'll fix

 th
ese erro

rs n
ex

t. 

T
o
 reso

lv
e th

is issu
e, y

o
u
 can

't m
ak

e th
e v

isib
ility

 m
o
d
ifiers o

f th
e p

ro
p
erties p

u
b
l
i
c
—

th
e d

ata 

sh
o
u
ld

 n
o
t b

e ed
itab

le b
y
 o

th
er classes. T

h
is is risk

y
 b

ecau
se an

 o
u
tsid

e class co
u
ld

 ch
an

g
e th

e 

d
ata in

 u
n
ex

p
ected

 w
ay

s th
at d

o
n
't fo

llo
w

 th
e g

am
e ru

les sp
ecified

 in
 th

e v
iew

 m
o
d
el. F

o
r 

ex
am

p
le, an

 o
u
tsid

e class co
u
ld

 ch
an

g
e th

e s
c
o
r
e
 to

 a n
eg

ativ
e v

alu
e. 

In
sid

e th
e V

i
e
w
M
o
d
e
l
, th

e d
ata sh

o
u
ld

 b
e ed

itab
le, so

 th
ey

 sh
o
u
ld

 b
e p

r
i
v
a
t
e
 an

d
 v
a
r
. F

ro
m

 

o
u
tsid

e th
e V

i
e
w
M
o
d
e
l
, d

ata sh
o
u
ld

 b
e read

ab
le, b

u
t n

o
t ed

itab
le, so

 th
e d

ata sh
o
u
ld

 b
e ex

p
o

sed
 

as p
u
b
l
i
c
 an

d
 v
a
l
. T

o
 ach

iev
e th

is b
eh

av
io

r, K
o
tlin

 h
as a featu

re called
 a b

ack
in

g
 p

ro
p
erty

. 

B
a
ck

in
g
 p

ro
p

erty
 

A
 b

ack
in

g
 p

ro
p

erty
 allo

w
s y

o
u
 to

 retu
rn

 so
m

eth
in

g
 fro

m
 a g

etter o
th

er th
an

 th
e ex

act o
b
ject. 

Y
o
u
 h

av
e alread

y
 learn

ed
 th

at fo
r ev

ery
 p

ro
p
erty

, th
e K

o
tlin

 fram
ew

o
rk

 g
en

erates g
etters an

d
 

setters. 

F
o
r g

etter an
d
 setter m

eth
o
d
s, y

o
u
 co

u
ld

 o
v
errid

e o
n
e o

r b
o
th

 o
f th

ese m
eth

o
d
s an

d
 p

ro
v
id

e y
o
u
r 

o
w

n
 cu

sto
m

 b
eh

av
io

r. T
o

 im
p
lem

en
t a b

ack
in

g
 p

ro
p
erty

, y
o
u
 w

ill o
v
errid

e th
e g

etter m
eth

o
d
 to

 

retu
rn

 a read
-o

n
ly

 v
ersio

n
 o

f y
o
u
r d

ata. E
x

am
p
le o

f b
ack

in
g
 p

ro
p

erty
: 

/
/
 
D
e
c
l
a
r
e
 
p
r
i
v
a
t
e
 
m
u
t
a
b
l
e
 
v
a
r
i
a
b
l
e
 
t
h
a
t
 
c
a
n
 
o
n
l
y
 
b
e
 
m
o
d
i
f
i
e
d
 

/
/
 
w
i
t
h
i
n
 
t
h
e
 
c
l
a
s
s
 
i
t
 
i
s
 
d
e
c
l
a
r
e
d
.
 

p
r
i
v
a
t
e
 
v
a
r
 
_
c
o
u
n
t
 
=
 
0
 
 

 /
/
 
D
e
c
l
a
r
e
 
a
n
o
t
h
e
r
 
p
u
b
l
i
c
 
i
m
m
u
t
a
b
l
e
 
f
i
e
l
d
 
a
n
d
 
o
v
e
r
r
i
d
e
 
i
t
s
 
g
e
t
t
e
r
 
m
e
t
h
o
d
.
 
 

/
/
 
R
e
t
u
r
n
 
t
h
e
 
p
r
i
v
a
t
e
 
p
r
o
p
e
r
t
y
'
s
 
v
a
l
u
e
 
i
n
 
t
h
e
 
g
e
t
t
e
r
 
m
e
t
h
o
d
.
 

/
/
 
W
h
e
n
 
c
o
u
n
t
 
i
s
 
a
c
c
e
s
s
e
d
,
 
t
h
e
 
g
e
t
(
)
 
f
u
n
c
t
i
o
n
 
i
s
 
c
a
l
l
e
d
 
a
n
d
 

/
/
 
t
h
e
 
v
a
l
u
e
 
o
f
 
_
c
o
u
n
t
 
i
s
 
r
e
t
u
r
n
e
d
.
 
 

v
a
l
 
c
o
u
n
t
:
 
I
n
t
 

 
 
 
g
e
t
(
)
 
=
 
_
c
o
u
n
t
 

C
o
n
sid

er an
 ex

am
p
le, in

 y
o
u
r ap

p
 y

o
u
 w

an
t th

e ap
p
 d

ata to
 b

e p
riv

ate to
 th

e V
i
e
w
M
o
d
e
l

: 

In
sid

e th
e V

i
e
w
M
o
d
e
l
 class: 

https://kotlinlang.org/docs/reference/properties.html#backing-properties


• 
T

h
e p

ro
p
erty

 _
c
o
u
n
t

 is p
r
i
v
a
t
e

 an
d
 m

u
tab

le. H
en

ce, it is o
n

ly
 accessib

le an
d
 ed

itab
le 

w
ith

in
 th

e V
i
e
w
M
o
d
e
l

 class. T
h
e co

n
v
en

tio
n
 is to

 p
refix

 th
e p

r
i
v
a
t
e
 p

ro
p

erty
 w

ith
 an

 

u
n
d
ersco

re. 

O
u
tsid

e th
e V

i
e
w
M
o
d
e
l
 class: 

• 
T

h
e d

efau
lt v

isib
ility

 m
o
d
ifier in

 K
o
tlin

 is p
u
b
l
i
c

, so
 c
o
u
n
t
 is p

u
b

lic an
d
 accessib

le 

fro
m

 o
th

er classes lik
e U

I co
n
tro

llers. S
in

ce o
n
ly

 th
e g

e
t
(
)
 m

eth
o
d
 is b

ein
g
 o

v
errid

d
en

, 

th
is p

ro
p
erty

 is im
m

u
tab

le an
d
 read

-o
n
ly

. W
h

en
 an

 o
u
tsid

e class accesses th
is p

ro
p
erty

, it 

retu
rn

s th
e v

alu
e o

f _
c
o
u
n
t

 an
d

 its v
alu

e can
't b

e m
o
d
ified

. T
h
is p

ro
tects th

e ap
p
 d

ata 

in
sid

e th
e V

i
e
w
M
o
d
e
l

 fro
m

 u
n
w

an
ted

 an
d
 u

n
safe ch

an
g
es b

y
 ex

tern
al classes, b

u
t it 

allo
w

s ex
tern

al callers to
 safely

 access its v
alu

e. 

A
d

d
 b

a
ck

in
g
 p

ro
p

er
ty

 to
 cu

rren
tS

cr
a
m

b
led

W
o
rd

 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

 ch
an

g
e th

e c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 d
eclaratio

n
 to

 ad
d
 a b

ack
in

g
 

p
ro

p
erty

. N
o
w

 _
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 is accessib
le an

d
 ed

itab
le o

n
ly

 w
ith

in
 th

e 

G
a
m
e
V
i
e
w
M
o
d
e
l
. T

h
e U

I co
n
tro

ller, G
a
m
e
F
r
a
g
m
e
n
t

 can
 read

 its v
alu

e u
sin

g
 th

e read
-o

n
ly

 

p
ro

p
erty

, c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

. 

p
r
i
v
a
t
e
 
v
a
r
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
"
t
e
s
t
"
 

v
a
l
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
:
 
S
t
r
i
n
g
 

 
 
 
g
e
t
(
)
 
=
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 

2
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, u
p
d

ate th
e m

eth
o
d
 u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

 to
 u

se th
e read

-o
n
ly

 

v
i
e
w
M
o
d
e
l
 p

ro
p
erty

, c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 

}
 

3
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, d
elete th

e co
d
e in

sid
e th

e m
eth

o
d
s o

n
S
u
b
m
i
t
W
o
r
d
(
)

 an
d
 

o
n
S
k
i
p
W
o
r
d
(
)
. Y

o
u
 w

ill im
p
lem

en
t th

ese m
eth

o
d
s later. Y

o
u
 sh

o
u
ld

 b
e ab

le to
 co

m
p
ile 

th
e co

d
e n

o
w

 w
ith

o
u
t erro

rs. 

W
a
rn

in
g

: N
ev

er ex
p
o
se m

u
tab

le d
ata field

s fro
m

 y
o
u
r V

i
e
w
M
o
d
e
l
—

m
ak

e su
re th

is d
ata can

't b
e 

m
o
d
ified

 fro
m

 an
o
th

er class. M
u
tab

le d
ata in

sid
e th

e V
i
e
w
M
o
d
e
l
 sh

o
u
ld

 alw
ay

s b
e p

r
i
v
a
t
e
. 

6
. T

h
e lifecy

c
le o

f a
 V

iew
M

o
d

el 

T
h
e fram

ew
o
rk

 k
eep

s th
e V

i
e
w
M
o
d
e
l
 aliv

e as lo
n
g

 as th
e sco

p
e o

f th
e activ

ity
 o

r frag
m

en
t is 

aliv
e. A

 V
i
e
w
M
o
d
e
l
 is n

o
t d

estro
y
ed

 if its o
w

n
er is d

estro
y
ed

 fo
r a co

n
fig

u
ratio

n
 ch

an
g
e, su

ch
 as 

screen
 ro

tatio
n
. T

h
e n

ew
 in

stan
ce o

f th
e o

w
n

er reco
n
n
ects to

 th
e ex

istin
g
 V
i
e
w
M
o
d
e
l

 in
stan

ce, as 

illu
strated

 b
y
 th

e fo
llo

w
in

g
 d

iag
ram

: 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#5
https://developer.android.com/reference/androidx/lifecycle/ViewModel.html


 

U
n

d
ersta

n
d

 V
iew

M
o
d

el life
cy

cle
 

A
d
d
 lo

g
g
in

g
 in

 th
e G

a
m
e
V
i
e
w
M
o
d
e
l

 an
d
 G
a
m
e
F
r
a
g
m
e
n
t

 to
 h

elp
 y

o
u
 b

etter u
n
d
erstan

d
 th

e 

lifecy
cle o

f th
e V

i
e
w
M
o
d
e
l

. 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l
.
k
t

 ad
d
 an

 i
n
i
t
 b

lo
ck

 w
ith

 a lo
g
 statem

en
t. 

c
l
a
s
s
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

 
 
 
i
n
i
t
 
{
 

 
 
 
 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
"
)
 

 
 
 
}
 

  
 
 
.
.
.
 

}
 

K
o
tlin

 p
ro

v
id

es th
e in

itializer b
lo

ck
 (also

 k
n

o
w

n
 as th

e i
n
i
t
 b

lo
ck

) as a p
lace fo

r in
itial setu

p
 

co
d
e n

eed
ed

 d
u
rin

g
 th

e in
itializatio

n
 o

f an
 o

b
ject in

stan
ce. In

itializer b
lo

ck
s are p

refix
ed

 w
ith

 th
e 



i
n
i
t
 k

ey
w

o
rd

 fo
llo

w
ed

 b
y
 th

e cu
rly

 b
races {

}
. T

h
is b

lo
ck

 o
f co

d
e is ru

n
 w

h
en

 th
e o

b
ject 

in
stan

ce is first created
 an

d
 in

itialized
. 

2
. 

In
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l

 class, o
v
errid

e th
e o

n
C
l
e
a
r
e
d
(
)

 m
eth

o
d
. T

h
e V

i
e
w
M
o
d
e
l

 is 

d
estro

y
ed

 w
h
en

 th
e asso

ciated
 frag

m
en

t is d
etach

ed
, o

r w
h
en

 th
e activ

ity
 is fin

ish
ed

. 

R
ig

h
t b

efo
re th

e V
i
e
w
M
o
d
e
l

 is d
estro

y
ed

, th
e o

n
C
l
e
a
r
e
d
(
)

 callb
ack

 is called
. 

3
. 

A
d
d
 a lo

g
 statem

en
t in

sid
e o

n
C
l
e
a
r
e
d
(
)
 to

 track
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l
 lifecy

cle. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
l
e
a
r
e
d
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
C
l
e
a
r
e
d
(
)
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
V
i
e
w
M
o
d
e
l
 
d
e
s
t
r
o
y
e
d
!
"
)
 

}
 

4
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

 in
sid

e o
n
C
r
e
a
t
e
V
i
e
w
(
)
, after y

o
u
 g

et a referen
ce to

 th
e b

in
d
in

g
 o

b
ject, 

ad
d
 a lo

g
 statem

en
t to

 lo
g
 th

e creatio
n
 o

f th
e frag

m
en

t. T
h
e o

n
C
r
e
a
t
e
V
i
e
w
(
)

 callb
ack

 

w
ill b

e trig
g
ered

 w
h

en
 th

e frag
m

en
t is created

 fo
r th

e first tim
e an

d
 also

 ev
ery

 tim
e it is 

re-created
 fo

r an
y
 ev

en
ts lik

e co
n
fig

u
ratio

n
 ch

an
g
es. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
(
 

 
 
 
i
n
f
l
a
t
e
r
:
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
:
 
V
i
e
w
G
r
o
u
p
?
,
 

 
 
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
 

)
:
 
V
i
e
w
 
{
 

 
 
 
b
i
n
d
i
n
g
 
=
 
G
a
m
e
F
r
a
g
m
e
n
t
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-
c
r
e
a
t
e
d
!
"
)
 

 
 
 
r
e
t
u
r
n
 
b
i
n
d
i
n
g
.
r
o
o
t
 

}
 

5
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, o
v

errid
e th

e o
n
D
e
t
a
c
h
(
)
 callb

ack
 m

eth
o
d
, w

h
ich

 w
ill b

e called
 w

h
en

 

th
e co

rresp
o
n
d
in

g
 activ

ity
 an

d
 frag

m
en

t are d
estro

y
ed

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
D
e
t
a
c
h
(
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
D
e
t
a
c
h
(
)
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
"
)
 

}
 

6
. 

In
 A

n
d
ro

id
 S

tu
d
io

, ru
n
 th

e ap
p
, o

p
en

 th
e L

o
g
ca

t w
in

d
o
w

 an
d
 filter o

n
 G
a
m
e
F
r
a
g
m
e
n
t

. 

N
o
tice th

at G
a
m
e
F
r
a
g
m
e
n
t

 an
d
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l

 are created
. 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
 

7
. 

E
n
ab

le th
e au

to
-ro

tate settin
g
 o

n
 y

o
u
r d

ev
ice o

r em
u
lato

r an
d
 ch

an
g

e th
e screen

 

o
rien

tatio
n
 a few

 tim
es. T

h
e G

a
m
e
F
r
a
g
m
e
n
t
 is d

estro
y
ed

 an
d
 recreated

 each
 tim

e, b
u
t th

e 

G
a
m
e
V
i
e
w
M
o
d
e
l
 is created

 o
n
ly

 o
n
ce, an

d
 it is n

o
t re-created

 o
r d

estro
y

ed
 fo

r each
 call. 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

https://developer.android.com/reference/androidx/lifecycle/ViewModel#onCleared()


c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

8
. 

E
x
it th

e g
am

e o
r n

av
ig

ate o
u
t o

f th
e ap

p
 u

sin
g
 th

e b
ack

 arro
w

. T
h
e G

a
m
e
V
i
e
w
M
o
d
e
l

 is 

d
estro

y
ed

, an
d
 th

e callb
ack

 o
n
C
l
e
a
r
e
d
(
)
 is called

. T
h
e G

a
m
e
F
r
a
g
m
e
n
t

 is d
estro

y
ed

. 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

7
. P

o
p

u
la

te
 V

iew
M

o
d

el 

In
 th

is task
, y

o
u
 fu

rth
er p

o
p
u
late th

e G
a
m
e
V
i
e
w
M
o
d
e
l

 w
ith

 h
elp

er m
eth

o
d
s fo

r g
ettin

g
 th

e n
ex

t 

w
o
rd

, v
alid

atin
g
 th

e p
lay

er's w
o
rd

 to
 in

crease th
e sco

re, an
d
 ch

eck
in

g
 th

e w
o
rd

 co
u
n
t to

 en
d
 th

e 

g
am

e. 

L
a
te in

itia
liza

tio
n

 

T
y
p
ically

 w
h
en

 y
o
u
 d

eclare a v
ariab

le, y
o
u
 p

ro
v
id

e it w
ith

 an
 in

itial v
alu

e u
p
fro

n
t. H

o
w

ev
er, if 

y
o
u
're n

o
t read

y
 to

 assig
n
 a v

alu
e y

et, y
o
u
 co

u
ld

 in
itialize it later. T

o
 late in

itialize a p
ro

p
erty

 in
 

K
o
tlin

 y
o
u
 u

se th
e k

ey
w

o
rd

 l
a
t
e
i
n
i
t
, w

h
ich

 m
ean

s late in
itializatio

n
. If y

o
u
 g

u
aran

tee th
at y

o
u
 

w
ill in

itialize th
e p

ro
p
erty

 b
efo

re u
sin

g
 it, y

o
u
 can

 d
eclare th

e p
ro

p
erty

 w
ith

 l
a
t
e
i
n
i
t

. M
em

o
ry

 

is n
o
t allo

cated
 to

 th
e v

ariab
le u

n
til it is in

itialized
. If y

o
u
 try

 to
 access th

e v
ariab

le b
efo

re 

in
itializin

g
 it, th

e ap
p
 w

ill crash
. 

G
e
t n

ex
t w

o
rd

 

C
reate th

e g
e
t
N
e
x
t
W
o
r
d
(
)

 m
eth

o
d
 in

 th
e G

a
m
e
V
i
e
w
M
o
d
e
l

 class, w
ith

 th
e fo

llo
w

in
g
 

fu
n
ctio

n
ality

: 

• 
G

et a ran
d
o
m

 w
o
rd

 fro
m

 th
e a

l
l
W
o
r
d
s
L
i
s
t

 an
d
 assig

n
 it to

 c
u
r
r
e
n
t
W
o
r
d
.
 

• 
C

reate a scram
b
led

 w
o
rd

 b
y
 scram

b
lin

g
 th

e letters in
 th

e c
u
r
r
e
n
t
W
o
r
d
 an

d
 assig

n
 it to

 

th
e c

u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 

• 
H

an
d
le th

e case w
h

ere th
e scram

b
led

 w
o
rd

 is th
e sam

e as th
e u

n
scram

b
led

 w
o
rd

. 

• 
M

ak
e su

re y
o
u
 d

o
n
't sh

o
w

 th
e sam

e w
o
rd

 tw
ice d

u
rin

g
 th

e g
am

e. 

Im
p
lem

en
t th

e fo
llo

w
in

g
 step

s in
 G
a
m
e
V
i
e
w
M
o
d
e
l
 class: 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#6


1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l
,

 ad
d
 a n

ew
 class v

ariab
le o

f ty
p
e M

u
t
a
b
l
e
L
i
s
t
<
S
t
r
i
n
g
>

 called
 

w
o
r
d
s
L
i
s
t
, to

 h
o
ld

 a list o
f w

o
rd

s y
o
u
 u

se in
 th

e g
am

e, to
 av

o
id

 rep
etitio

n
s. 

2
. 

A
d
d
 an

o
th

er class v
ariab

le called
 c
u
r
r
e
n
t
W
o
r
d

 to
 h

o
ld

 th
e w

o
rd

 th
e p

lay
er is try

in
g
 to

 

u
n
scram

b
le. U

se th
e l

a
t
e
i
n
i
t

 k
ey

w
o
rd

 sin
ce y

o
u
 w

ill in
itialize th

is p
ro

p
erty

 later. 

p
r
i
v
a
t
e
 
v
a
r
 
w
o
r
d
s
L
i
s
t
:
 
M
u
t
a
b
l
e
L
i
s
t
<
S
t
r
i
n
g
>
 
=
 
m
u
t
a
b
l
e
L
i
s
t
O
f
(
)
 

p
r
i
v
a
t
e
 
l
a
t
e
i
n
i
t
 
v
a
r
 
c
u
r
r
e
n
t
W
o
r
d
:
 
S
t
r
i
n
g
 

3
. 

A
d
d
 a n

ew
 p
r
i
v
a
t
e

 m
eth

o
d
 called

 g
e
t
N
e
x
t
W
o
r
d
(
)

, ab
o
v
e th

e i
n
i
t
 b

lo
ck

, w
ith

 n
o
 

p
aram

eters th
at retu

rn
s n

o
th

in
g

. 

4
. 

G
et a ran

d
o
m

 w
o
rd

 fro
m

 th
e a

l
l
W
o
r
d
s
L
i
s
t

 an
d
 assig

n
 it to

 c
u
r
r
e
n
t
W
o
r
d

. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 
{
 

 
 
 
c
u
r
r
e
n
t
W
o
r
d
 
=
 
a
l
l
W
o
r
d
s
L
i
s
t
.
r
a
n
d
o
m
(
)
 

}
 

5
. 

In
 g
e
t
N
e
x
t
W
o
r
d
(
)

, co
n
v

ert th
e c

u
r
r
e
n
t
W
o
r
d

 strin
g
 to

 an
 array

 o
f ch

aracters an
d
 assig

n
 it 

to
 a n

ew
 v
a
l
 called

 t
e
m
p
W
o
r
d

. T
o
 scram

b
le th

e w
o
rd

, sh
u
ffle ch

aracters in
 th

is array
 

u
sin

g
 th

e K
o
tlin

 m
eth

o
d
, s

h
u
f
f
l
e
(
)
. 

v
a
l
 
t
e
m
p
W
o
r
d
 
=
 
c
u
r
r
e
n
t
W
o
r
d
.
t
o
C
h
a
r
A
r
r
a
y
(
)
 

t
e
m
p
W
o
r
d
.
s
h
u
f
f
l
e
(
)
 

A
n
 A
r
r
a
y
 is sim

ilar to
 a M

u
t
a
b
l
e
L
i
s
t

, b
u
t it h

as a fix
ed

 size w
h
en

 it's in
itialized

. A
n
 A
r
r
a
y
 

can
n
o
t ex

p
an

d
 o

r sh
rin

k
 its size (y

o
u
 n

eed
 to

 co
p
y
 an

 array
 to

 resize it) w
h
ereas a M

u
t
a
b
l
e
L
i
s
t

 

h
as a

d
d
(
)
 an

d
 r
e
m
o
v
e
(
)

 fu
n
ctio

n
s, so

 th
at it can

 in
crease an

d
 d

ecrease in
 size. 

6
. 

S
o
m

etim
es th

e sh
u
ffled

 o
rd

er o
f ch

aracters is th
e sam

e as th
e o

rig
in

al w
o

rd
. A

d
d
 th

e 

fo
llo

w
in

g
 w
h
i
l
e
 lo

o
p
 aro

u
n
d
 th

e call to
 sh

u
ffle, to

 co
n
tin

u
e th

e lo
o
p
 u

n
til th

e scram
b
led

 

w
o
rd

 is n
o
t th

e sam
e as th

e o
rig

in
al w

o
rd

. 

w
h
i
l
e
 
(
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
.
e
q
u
a
l
s
(
c
u
r
r
e
n
t
W
o
r
d
,
 
f
a
l
s
e
)
)
 
{
 

 
 
 
 
t
e
m
p
W
o
r
d
.
s
h
u
f
f
l
e
(
)
 

}
 

7
. 

A
d
d
 an

 i
f
-
e
l
s
e
 b

lo
ck

 to
 ch

eck
 if a w

o
rd

 h
as b

een
 u

sed
 alread

y
. If th

e w
o
r
d
s
L
i
s
t

 

co
n
tain

s c
u
r
r
e
n
t
W
o
r
d

, call g
e
t
N
e
x
t
W
o
r
d
(
)

. If n
o

t, u
p
d
ate th

e v
alu

e o
f 

_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 w
ith

 th
e n

ew
ly

 scram
b
led

 w
o
rd

, in
crease th

e w
o

rd
 co

u
n
t, an

d
 

ad
d
 th

e n
ew

 w
o

rd
 to

 th
e w

o
r
d
s
L
i
s
t
. 

i
f
 
(
w
o
r
d
s
L
i
s
t
.
c
o
n
t
a
i
n
s
(
c
u
r
r
e
n
t
W
o
r
d
)
)
 
{
 

 
 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

}
 
e
l
s
e
 
{
 

 
 
 
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
 

 
 
 
 
+
+
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 

 
 
 
 
w
o
r
d
s
L
i
s
t
.
a
d
d
(
c
u
r
r
e
n
t
W
o
r
d
)
 

}
 

8
. 

H
ere is th

e co
m

p
leted

 g
e
t
N
e
x
t
W
o
r
d
(
)

 m
eth

o
d
 fo

r y
o
u
r referen

ce. 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/shuffle.html


/
*
 

*
 
U
p
d
a
t
e
s
 
c
u
r
r
e
n
t
W
o
r
d
 
a
n
d
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
w
i
t
h
 
t
h
e
 
n
e
x
t
 
w
o
r
d
.
 

*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 
{
 

 
 
 
c
u
r
r
e
n
t
W
o
r
d
 
=
 
a
l
l
W
o
r
d
s
L
i
s
t
.
r
a
n
d
o
m
(
)
 

 
 
 
v
a
l
 
t
e
m
p
W
o
r
d
 
=
 
c
u
r
r
e
n
t
W
o
r
d
.
t
o
C
h
a
r
A
r
r
a
y
(
)
 

 
 
 
t
e
m
p
W
o
r
d
.
s
h
u
f
f
l
e
(
)
 

  
 
 
w
h
i
l
e
 
(
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
.
e
q
u
a
l
s
(
c
u
r
r
e
n
t
W
o
r
d
,
 
f
a
l
s
e
)
)
 
{
 

 
 
 
 
 
 
 
t
e
m
p
W
o
r
d
.
s
h
u
f
f
l
e
(
)
 

 
 
 
}
 

 
 
 
i
f
 
(
w
o
r
d
s
L
i
s
t
.
c
o
n
t
a
i
n
s
(
c
u
r
r
e
n
t
W
o
r
d
)
)
 
{
 

 
 
 
 
 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
 

 
 
 
 
 
 
 
+
+
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 

 
 
 
 
 
 
 
w
o
r
d
s
L
i
s
t
.
a
d
d
(
c
u
r
r
e
n
t
W
o
r
d
)
 

 
 
 
}
 

}
 

L
a
te-in

itia
liz

e cu
rre

n
tS

cr
a
m

b
led

W
o
rd

 

N
o
w

 y
o
u
 h

av
e created

 th
e g

e
t
N
e
x
t
W
o
r
d
(
)
 m

eth
o

d
, to

 g
et th

e n
ex

t scram
b
led

 w
o
rd

. Y
o
u
 w

ill 

m
ak

e a call to
 it w

h
en

 th
e G

a
m
e
V
i
e
w
M
o
d
e
l
 is in

itialized
 fo

r th
e first tim

e. U
se th

e i
n
i
t
 b

lo
ck

 to
 

in
itialize l

a
t
e
i
n
i
t
 p

ro
p
erties in

 th
e class su

ch
 as th

e cu
rren

t w
o
rd

. T
h
e resu

lt w
ill b

e th
at th

e 

first w
o
rd

 d
isp

lay
ed

 o
n
 th

e screen
 w

ill b
e a scram

b
led

 w
o
rd

 in
stead

 o
f test. 

1
. 

R
u
n

 th
e ap

p
. N

o
tice th

e first w
o
rd

 is alw
ay

s "test". 

2
. 

T
o
 d

isp
lay

 a scram
b
led

 w
o
rd

 at th
e start o

f th
e ap

p
, y

o
u
 n

eed
 to

 call th
e g

e
t
N
e
x
t
W
o
r
d
(
)

 

m
eth

o
d
, w

h
ich

 in
 tu

rn
 u

p
d
ates c

u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

. M
ak

e a call to
 th

e m
eth

o
d
 

g
e
t
N
e
x
t
W
o
r
d
(
)
 in

sid
e th

e i
n
i
t
 b

lo
ck

 o
f th

e G
a
m
e
V
i
e
w
M
o
d
e
l

. 

i
n
i
t
 
{
 

 
 
 
 
L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
"
)
 

 
 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

}
 

3
. 

A
d
d
 th

e l
a
t
e
i
n
i
t

 m
o
d
ifier o

n
to

 th
e _

c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 p
ro

p
erty

. A
d
d
 an

 ex
p

licit 

m
en

tio
n
 o

f th
e d

ata ty
p
e S

t
r
i
n
g
, sin

ce n
o
 in

itial v
alu

e is p
ro

v
id

ed
. 

p
r
i
v
a
t
e
 
l
a
t
e
i
n
i
t
 
v
a
r
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
:
 
S
t
r
i
n
g
 

4
. 

R
u
n

 th
e ap

p
. N

o
tice a n

ew
 scram

b
led

 w
o

rd
 is d

isp
lay

ed
 at th

e ap
p
 lau

n
ch

. A
w

eso
m

e! 



A
d

d
 a

 h
elp

er
 m

eth
o
d

 

N
ex

t ad
d
 a h

elp
er m

eth
o

d
 to

 p
ro

cess an
d
 m

o
d
ify

 th
e d

ata in
sid

e th
e V

i
e
w
M
o
d
e
l

. Y
o
u
 w

ill u
se th

is 

m
eth

o
d
 in

 later task
s. 

1
. 

In
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l

 class, ad
d
 an

o
th

er m
eth

o
d
 called

 n
e
x
t
W
o
r
d
(
)
.
 G

et th
e n

ex
t w

o
rd

 

fro
m

 th
e list an

d
 retu

rn
 t
r
u
e

 if th
e w

o
rd

 co
u
n
t is less th

an
 th

e M
A
X
_
N
O
_
O
F
_
W
O
R
D
S

. 

/
*
 

*
 
R
e
t
u
r
n
s
 
t
r
u
e
 
i
f
 
t
h
e
 
c
u
r
r
e
n
t
 
w
o
r
d
 
c
o
u
n
t
 
i
s
 
l
e
s
s
 
t
h
a
n
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
.
 

*
 
U
p
d
a
t
e
s
 
t
h
e
 
n
e
x
t
 
w
o
r
d
.
 

*
/
 

f
u
n
 
n
e
x
t
W
o
r
d
(
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
r
e
t
u
r
n
 
i
f
 
(
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
<
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 
{
 

 
 
 
 
 
 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

 
 
 
 
 
 
 
 
t
r
u
e
 

 
 
 
 
}
 
e
l
s
e
 
f
a
l
s
e
 

}
 

8
. D

ia
lo

g
s 

In
 th

e starter co
d
e, th

e g
am

e n
ev

er en
d

ed
, ev

en
 after 1

0
 w

o
rd

s w
ere p

lay
ed

 th
ro

u
g
h
. M

o
d
ify

 y
o
u
r 

ap
p
 so

 th
at after th

e u
ser g

o
es th

ro
u
g
h
 1

0
 w

o
rd

s, th
e g

am
e is o

v
er an

d
 y

o
u
 sh

o
w

 a d
ialo

g
 w

ith
 

th
e fin

al sco
re. Y

o
u
 w

ill also
 g

iv
e th

e u
ser an

 o
p
tio

n
 to

 p
lay

 ag
ain

 o
r ex

it th
e g

am
e. 

 

T
h
is is th

e first tim
e y

o
u
'll b

e ad
d
in

g
 a d

ialo
g
 to

 an
 ap

p
. A

 d
ialo

g
 is a sm

all w
in

d
o
w

 (screen
) th

at 

p
ro

m
p
ts th

e u
ser to

 m
ak

e a d
ecisio

n
 o

r en
ter ad

d
itio

n
al in

fo
rm

atio
n
. N

o
rm

ally
 a d

ialo
g
 d

o
es n

o
t 

fill th
e en

tire screen
, an

d
 it req

u
ires u

sers to
 tak

e an
 actio

n
 b

efo
re th

ey
 can

 p
ro

ceed
. A

n
d
ro

id
 

p
ro

v
id

es d
ifferen

t ty
p
es o

f D
ialo

g
s. In

 th
is co

d
elab

, y
o
u
 learn

 ab
o
u
t A

lert D
ialo

g
s. 

A
n

a
to

m
y
 o

f a
lert d

ia
lo

g
 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#7


 

1
. 

A
lert D

ialo
g

 

2
. 

T
itle (o

p
tio

n
al) 

3
. 

M
essag

e 

4
. 

T
ex

t b
u
tto

n
s 

Im
p

le
m

en
t fin

a
l sco

re d
ia

lo
g

 

U
se th

e M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g

 fro
m

 th
e M

aterial D
esig

n
 C

o
m

p
o
n
en

ts lib
rary

 to
 ad

d
 a d

ialo
g
 to

 

y
o
u
r ap

p
 th

at fo
llo

w
s M

aterial g
u
id

elin
es. S

in
ce a d

ialo
g
 is U

I related
, th

e G
a
m
e
F
r
a
g
m
e
n
t

 w
ill b

e 

resp
o
n
sib

le fo
r creatin

g
 an

d
 sh

o
w

in
g
 th

e fin
al sco

re d
ialo

g
. 

1
. 

F
irst ad

d
 a b

ack
in

g
 p

ro
p
erty

 to
 th

e s
c
o
r
e
 v

ariab
le. In

 G
a
m
e
V
i
e
w
M
o
d
e
l
, ch

an
g
e th

e s
c
o
r
e
 

v
ariab

le d
eclaratio

n
 to

 th
e fo

llo
w

in
g
. 

p
r
i
v
a
t
e
 
v
a
r
 
_
s
c
o
r
e
 
=
 
0
 

v
a
l
 
s
c
o
r
e
:
 
I
n
t
 

 
 
 
g
e
t
(
)
 
=
 
_
s
c
o
r
e
 

2
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, ad
d
 a p

riv
ate fu

n
ctio

n
 called

 s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)

. T
o
 create a 

M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g

, u
se th

e M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r

 class to
 b

u
ild

 u
p
 p

arts 

o
f th

e d
ialo

g
 step

-b
y
-step

. C
all th

e M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r

 co
n
stru

cto
r p

assin
g
 

in
 th

e co
n
ten

t u
sin

g
 th

e frag
m

en
t's r

e
q
u
i
r
e
C
o
n
t
e
x
t
(
)

 m
eth

o
d
. T

h
e r

e
q
u
i
r
e
C
o
n
t
e
x
t
(
)

 

m
eth

o
d
 retu

rn
s a n

o
n

-n
u
ll C

o
n
t
e
x
t
. 

/
*
 

*
 
C
r
e
a
t
e
s
 
a
n
d
 
s
h
o
w
s
 
a
n
 
A
l
e
r
t
D
i
a
l
o
g
 
w
i
t
h
 
t
h
e
 
f
i
n
a
l
 
s
c
o
r
e
.
 

*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 
{
 

https://material.io/develop/android/components/dialogs
https://developer.android.com/reference/com/google/android/material/dialog/MaterialAlertDialogBuilder
https://developer.android.com/reference/androidx/fragment/app/Fragment#requireContext()


 
 
 
M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

}
 

A
s th

e n
am

e su
g
g
ests, C

o
n
t
e
x
t

 refers to
 th

e co
n
tex

t o
r th

e cu
rren

t state o
f an

 ap
p
licatio

n
, 

activ
ity

, o
r frag

m
en

t. It co
n
tain

s th
e in

fo
rm

atio
n
 reg

ard
in

g
 th

e activ
ity

, frag
m

en
t o

r ap
p
licatio

n
. 

U
su

ally
 it is u

sed
 to

 g
et access to

 reso
u

rces, d
atab

ases, an
d
 o

th
er sy

stem
 serv

ices. In
 th

is step
, 

y
o
u
 p

ass th
e frag

m
en

t co
n
tex

t to
 create th

e alert d
ialo

g
. 

If p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

, i
m
p
o
r
t
 

c
o
m
.
g
o
o
g
l
e
.
a
n
d
r
o
i
d
.
m
a
t
e
r
i
a
l
.
d
i
a
l
o
g
.
M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r

. 

3
. 

A
d
d
 th

e co
d
e to

 set th
e title o

n
 th

e alert d
ialo

g
, u

se a strin
g
 reso

u
rce fro

m
 s
t
r
i
n
g
s
.
x
m
l
. 

M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

 
 
 
.
s
e
t
T
i
t
l
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
c
o
n
g
r
a
t
u
l
a
t
i
o
n
s
)
)
 

4
. 

S
et th

e m
essag

e to
 sh

o
w

 th
e fin

al sco
re, u

se th
e read

-o
n
ly

 v
ersio

n
 o

f th
e sco

re v
ariab

le 

(v
i
e
w
M
o
d
e
l
.
s
c
o
r
e

), y
o
u

 ad
d
ed

 earlier. 

 
 
 
.
s
e
t
M
e
s
s
a
g
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
y
o
u
_
s
c
o
r
e
d
,
 
v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
)
)
 

5
. 

M
ak

e y
o
u
r alert d

ialo
g
 n

o
t can

celab
le w

h
en

 th
e b

ack
 k

ey
 is p

ressed
, u

sin
g
 

s
e
t
C
a
n
c
e
l
a
b
l
e
(
)

 m
eth

o
d
 an

d
 p

assin
g
 f
a
l
s
e

. 

 
 
 
 
.
s
e
t
C
a
n
c
e
l
a
b
l
e
(
f
a
l
s
e
)
 

6
. 

A
d
d
 tw

o
 tex

t b
u
tto

n
s E

X
IT

 an
d

 P
L

A
Y

 A
G

A
IN

 u
sin

g
 th

e m
eth

o
d
s 

s
e
t
N
e
g
a
t
i
v
e
B
u
t
t
o
n
(
)

 an
d
 s
e
t
P
o
s
i
t
i
v
e
B
u
t
t
o
n
(
)

. C
all e

x
i
t
G
a
m
e
(
)
 an

d
 

r
e
s
t
a
r
t
G
a
m
e
(
)
 resp

ectiv
ely

 fro
m

 th
e lam

b
d
as. 

 
 
 
 
.
s
e
t
N
e
g
a
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
e
x
i
t
)
)
 
{
 
_
,
 
_
 
-
>
 

 
 
 
 
 
 
 
 
e
x
i
t
G
a
m
e
(
)
 

 
 
 
 
}
 

 
 
 
 
.
s
e
t
P
o
s
i
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
p
l
a
y
_
a
g
a
i
n
)
)
 
{
 
_
,
 
_
 
-
>
 

 
 
 
 
 
 
 
 
r
e
s
t
a
r
t
G
a
m
e
(
)
 

 
 
 
 
}
 

T
h
is sy

n
tax

 m
ay

 b
e n

ew
 to

 y
o
u
, b

u
t th

is is sh
o
rth

an
d
 fo

r 

s
e
t
N
e
g
a
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
e
x
i
t
)
,
 
{
 
_
,
 
_
 
-
>
 
e
x
i
t
G
a
m
e
(
)
}
)

 w
h
ere th

e 

s
e
t
N
e
g
a
t
i
v
e
B
u
t
t
o
n
(
)
 m

eth
o
d
 tak

es in
 tw

o
 p

aram
eters: a S

t
r
i
n
g
 an

d
 a fu

n
ctio

n
, 

D
i
a
l
o
g
I
n
t
e
r
f
a
c
e
.
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

 w
h
ich

 can
 b

e ex
p
ressed

 as a lam
b
d
a. W

h
en

 th
e last 

arg
u
m

en
t b

ein
g
 p

assed
 in

 is a fu
n
ctio

n
, y

o
u
 co

u
ld

 p
lace th

e lam
b
d
a ex

p
ressio

n
 o

u
tsid

e th
e 

p
aren

th
eses. T

h
is is k

n
o
w

n
 as tra

ilin
g
 la

m
b
d
a
 syn

ta
x. B

o
th

 w
ay

s o
f w

ritin
g

 th
e co

d
e (w

ith
 th

e 

lam
b
d
a in

sid
e o

r o
u
tsid

e th
e p

aren
th

eses) is accep
tab

le. T
h
e sam

e ap
p
lies fo

r th
e 

s
e
t
P
o
s
i
t
i
v
e
B
u
t
t
o
n
 fu

n
ctio

n
. 

7
. 

A
t th

e en
d
, ad

d
 s
h
o
w
(
)

, w
h
ich

 creates an
d
 th

en
 d

isp
lay

s th
e alert d

ialo
g
. 

https://developer.android.com/reference/android/content/Context.html
https://developer.android.com/reference/android/app/Dialog#setCancelable(boolean)
https://kotlinlang.org/docs/reference/lambdas.html#passing-a-lambda-to-the-last-parameter
https://developer.android.com/reference/android/app/Dialog#show()


 
 
 
 
 
 
.
s
h
o
w
(
)
 

8
. 

H
ere is th

e co
m

p
lete s

h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)

 m
eth

o
d
 fo

r referen
ce. 

/
*
 

*
 
C
r
e
a
t
e
s
 
a
n
d
 
s
h
o
w
s
 
a
n
 
A
l
e
r
t
D
i
a
l
o
g
 
w
i
t
h
 
t
h
e
 
f
i
n
a
l
 
s
c
o
r
e
.
 

*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 
{
 

 
 
 
M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

 
 
 
 
 
 
 
.
s
e
t
T
i
t
l
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
c
o
n
g
r
a
t
u
l
a
t
i
o
n
s
)
)
 

 
 
 
 
 
 
 
.
s
e
t
M
e
s
s
a
g
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
y
o
u
_
s
c
o
r
e
d
,
 
v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
)
)
 

 
 
 
 
 
 
 
.
s
e
t
C
a
n
c
e
l
a
b
l
e
(
f
a
l
s
e
)
 

 
 
 
 
 
 
 
.
s
e
t
N
e
g
a
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
e
x
i
t
)
)
 
{
 
_
,
 
_
 
-
>
 

 
 
 
 
 
 
 
 
 
 
 
e
x
i
t
G
a
m
e
(
)
 

 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
.
s
e
t
P
o
s
i
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
p
l
a
y
_
a
g
a
i
n
)
)
 
{
 
_
,
 
_
 
-
>
 

 
 
 
 
 
 
 
 
 
 
 
r
e
s
t
a
r
t
G
a
m
e
(
)
 

 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
.
s
h
o
w
(
)
 

}
 

9
. Im

p
le

m
en

t O
n

C
lick

L
isten

er fo
r S

u
b

m
it b

u
tto

n
 

In
 th

is task
, y

o
u
 u

se th
e V

i
e
w
M
o
d
e
l

 an
d
 th

e alert d
ialo

g
 y

o
u
 ad

d
ed

 to
 im

p
lem

en
t th

e g
am

e lo
g
ic 

fo
r th

e S
u

b
m

it b
u
tto

n
 click

 listen
er. 

D
isp

la
y
 th

e scra
m

b
led

 w
o
rd

s 

1
. 

If y
o
u
 h

av
en

't alread
y
 d

o
n
e so

, in
 G
a
m
e
F
r
a
g
m
e
n
t

, d
elete th

e co
d

e in
sid

e o
n
S
u
b
m
i
t
W
o
r
d
(
)

 

w
h
ich

 g
ets called

 w
h

en
 th

e S
u

b
m

it b
u
tto

n
 is tap

p
ed

. 

2
. 

A
d
d
 a ch

eck
 o

n
 th

e retu
rn

 v
alu

e o
f v

i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)

 m
eth

o
d
. If t

r
u
e

, an
o
th

er 

w
o
rd

 is av
ailab

le, so
 u

p
d

ate th
e scram

b
led

 w
o
rd

 o
n
 screen

 u
sin

g
 

u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

. O
th

erw
ise th

e g
am

e is o
v
er, so

 d
isp

lay
 th

e alert d
ialo

g
 

w
ith

 th
e fin

al sco
re. 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

 
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 

 
 
 
 
}
 

}
 

3
. 

R
u
n

 th
e ap

p
! P

lay
 th

ro
u
g
h
 so

m
e w

o
rd

s. R
em

em
b
er, y

o
u
 h

av
e n

o
t y

et im
p
lem

en
ted

 th
e 

S
k

ip
 b

u
tto

n
, so

 y
o
u
 can

't sk
ip

 th
e w

o
rd

. 

4
. 

N
o
tice th

e tex
t field

 is n
o

t u
p
d
ated

, so
 th

e p
lay

er h
as to

 m
an

u
ally

 d
elete th

e p
rev

io
u
s 

w
o
rd

. T
h
e fin

al sco
re in

 th
e alert d

ialo
g
 is alw

ay
s zero

. Y
o
u
 w

ill fix
 th

ese b
u
g
s in

 th
e 

co
m

in
g
 step

s. 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#8


A
d

d
 a

 h
elp

er
 m

eth
o
d

 to
 v

a
lid

a
te p

la
y
er w

o
rd

 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, ad
d
 a n

ew
 p

riv
ate m

eth
o
d
 called

 i
n
c
r
e
a
s
e
S
c
o
r
e
(
)

 w
ith

 n
o
 

p
aram

eters an
d
 n

o
 retu

rn
 v

alu
e. In

crease th
e s

c
o
r
e

 v
ariab

le b
y
 S
C
O
R
E
_
I
N
C
R
E
A
S
E

. 

p
r
i
v
a
t
e
 
f
u
n
 
i
n
c
r
e
a
s
e
S
c
o
r
e
(
)
 
{
 

 
 
 
_
s
c
o
r
e
 
+
=
 
S
C
O
R
E
_
I
N
C
R
E
A
S
E
 

}
 

2
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, ad
d
 a h

elp
er m

eth
o
d
 called

 i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
)

 w
h
ich

 retu
rn

s a 

B
o
o
l
e
a
n
 an

d
 tak

es a S
t
r
i
n
g

, th
e p

lay
er's w

o
rd

, as a p
aram

eter. 

3
. 

In
 i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
)

 v
alid

ate th
e p

lay
er's w

o
rd

 an
d
 in

crease th
e sco

re if th
e g

u
ess is 

co
rrect. T

h
is w

ill u
p
d
ate th

e fin
al sco

re in
 y

o
u

r alert d
ialo

g
. 

f
u
n
 
i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
p
l
a
y
e
r
W
o
r
d
:
 
S
t
r
i
n
g
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
i
f
 
(
p
l
a
y
e
r
W
o
r
d
.
e
q
u
a
l
s
(
c
u
r
r
e
n
t
W
o
r
d
,
 
t
r
u
e
)
)
 
{
 

 
 
 
 
 
 
 
i
n
c
r
e
a
s
e
S
c
o
r
e
(
)
 

 
 
 
 
 
 
 
r
e
t
u
r
n
 
t
r
u
e
 

 
 
 
}
 

 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
 

}
 

U
p

d
a
te th

e tex
t field

 

S
h

o
w

 erro
rs in

 tex
t field

 

F
o
r M

aterial tex
t field

s, T
e
x
t
I
n
p
u
t
L
a
y
o
u
t

 co
m

es w
ith

 a b
u
ilt-in

 fu
n
ctio

n
ality

 to
 d

isp
lay

 erro
r 

m
essag

es. F
o

r ex
am

p
le in

 th
e fo

llo
w

in
g
 tex

t field
, th

e co
lo

r o
f th

e lab
el is ch

an
g
ed

, an
 erro

r ico
n
 

is d
isp

lay
ed

, an
 erro

r m
essag

e is d
isp

lay
ed

, an
d
 so

 o
n
. 

 

T
o
 sh

o
w

 an
 erro

r in
 th

e tex
t field

, y
o
u
 can

 set th
e erro

r m
essag

e eith
er d

y
n

am
ically

 in
 co

d
e o

r 

statically
 in

 th
e lay

o
u
t file. E

x
am

p
le to

 set an
d
 reset th

e erro
r in

 co
d
e is sh

o
w

n
 b

elo
w

: 

/
/
 
S
e
t
 
e
r
r
o
r
 
t
e
x
t
 

p
a
s
s
w
o
r
d
L
a
y
o
u
t
.
e
r
r
o
r
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
e
r
r
o
r
)
 

 /
/
 
C
l
e
a
r
 
e
r
r
o
r
 
t
e
x
t
 

p
a
s
s
w
o
r
d
L
a
y
o
u
t
.
e
r
r
o
r
 
=
 
n
u
l
l
 

https://developer.android.com/reference/com/google/android/material/textfield/TextInputLayout


In
 th

e starter co
d
e, y

o
u
 w

ill fin
d
 th

e h
elp

er m
eth

o
d
 s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
e
r
r
o
r
:
 
B
o
o
l
e
a
n
)

 is 

alread
y
 d

efin
ed

 to
 h

elp
 y

o
u
 set an

d
 reset th

e erro
r in

 th
e tex

t field
. C

all th
is m

eth
o
d
 w

ith
 t
r
u
e
 o

r 

f
a
l
s
e
 as th

e in
p
u
t p

aram
eter b

ased
 o

n
 w

h
eth

er y
o

u
 w

an
t an

 erro
r to

 sh
o
w

 u
p
 in

 th
e tex

t field
 o

r 

n
o
t. 

C
o
d
e sn

ip
p
et in

 th
e starter co

d
e
 

p
r
i
v
a
t
e
 
f
u
n
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
e
r
r
o
r
:
 
B
o
o
l
e
a
n
)
 
{
 

 
 
 
i
f
 
(
e
r
r
o
r
)
 
{
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
i
s
E
r
r
o
r
E
n
a
b
l
e
d
 
=
 
t
r
u
e
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
e
r
r
o
r
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
t
r
y
_
a
g
a
i
n
)
 

 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
F
i
e
l
d
.
i
s
E
r
r
o
r
E
n
a
b
l
e
d
 
=
 
f
a
l
s
e
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
 
=
 
n
u
l
l
 

 
 
 
}
 

}
 

In
 th

is task
, y

o
u
 im

p
lem

en
t th

e m
eth

o
d

 o
n
S
u
b
m
i
t
W
o
r
d
(
)

. W
h
en

 a w
o

rd
 is su

b
m

itted
, v

alid
ate 

th
e u

ser's g
u

ess b
y
 ch

eck
in

g
 ag

ain
st th

e o
rig

in
al w

o
rd

. If th
e w

o
rd

 is co
rrect, th

en
 g

o
 to

 th
e n

ex
t 

w
o
rd

 (o
r sh

o
w

 th
e d

ialo
g
 if th

e g
am

e h
as en

d
ed

). If th
e w

o
rd

 is in
co

rrect, sh
o
w

 an
 erro

r o
n
 th

e 

tex
t field

 an
d
 stay

 o
n
 th

e cu
rren

t w
o

rd
. 

1
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t
,

 at th
e b

eg
in

n
in

g
 o

f o
n
S
u
b
m
i
t
W
o
r
d
(
)

, create a v
a
l
 called

 

p
l
a
y
e
r
W
o
r
d
. S

to
re th

e p
lay

er's w
o

rd
 in

 it, b
y
 ex

tractin
g
 it fro

m
 th

e tex
t field

 in
 th

e 

b
i
n
d
i
n
g
 v

ariab
le. 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

 
 
 
 
v
a
l
 
p
l
a
y
e
r
W
o
r
d
 
=
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
 
.
.
.
 

}
 

2
. 

In
 o
n
S
u
b
m
i
t
W
o
r
d
(
)

, b
elo

w
 th

e d
eclaratio

n
 o

f p
l
a
y
e
r
W
o
r
d

, v
alid

ate th
e p

lay
er's w

o
rd

. 

A
d
d
 an

 i
f
 statem

en
t to

 ch
eck

 th
e p

lay
er's w

o
rd

 u
sin

g
 th

e i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
)

 

m
eth

o
d
, p

assin
g
 in

 th
e p

l
a
y
e
r
W
o
r
d
. 

3
. 

In
sid

e th
e i

f
 b

lo
ck

, reset th
e tex

t field
, call s

e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d

 p
assin

g
 in

 f
a
l
s
e
. 

4
. 

M
o
v
e th

e ex
istin

g
 co

d
e in

sid
e th

e i
f
 b

lo
ck

. 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

 
 
 
 
v
a
l
 
p
l
a
y
e
r
W
o
r
d
 
=
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

  
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
p
l
a
y
e
r
W
o
r
d
)
)
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
 
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

 
 
 
 
 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 

 
 
 
 
 
 
 
 
}
 

 
 
 
 
}
 

}
 



5
. 

If th
e u

ser w
o
rd

 is in
co

rrect, sh
o

w
 an

 erro
r m

essag
e in

 th
e tex

t field
. A

d
d
 an

 e
l
s
e
 b

lo
ck

 

to
 th

e ab
o
v
e i

f
 b

lo
ck

, an
d
 call s

e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
)

 p
assin

g
 in

 t
r
u
e

. Y
o
u
r co

m
p
leted

 

o
n
S
u
b
m
i
t
W
o
r
d
(
)

 m
eth

o
d
 sh

o
u

ld
 lo

o
k
 lik

e th
is: 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

 
 
 
 
v
a
l
 
p
l
a
y
e
r
W
o
r
d
 
=
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

  
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
p
l
a
y
e
r
W
o
r
d
)
)
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
 
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

 
 
 
 
 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 

 
 
 
 
 
 
 
 
}
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
t
r
u
e
)
 

 
 
 
 
}
 

}
 

6
. 

R
u
n

 y
o
u
r ap

p
. P

lay
 th

ro
u
g
h
 so

m
e w

o
rd

s. if th
e p

lay
er's w

o
rd

 is co
rrect, th

e w
o
rd

 is 

cleared
 o

n
 click

in
g
 th

e S
u

b
m

it b
u
tto

n
, o

th
erw

ise a m
essag

e say
in

g
 "T

ry
 ag

ain
!" is 

d
isp

lay
ed

. N
o
tice th

at th
e S

k
ip

 b
u
tto

n
 is still n

o
t fu

n
ctio

n
al. Y

o
u
 w

ill ad
d
 th

is 

im
p
lem

en
tatio

n
 in

 th
e n

ex
t task

. 



1
0
. Im

p
le

m
en

t th
e S

k
ip

 b
u

tto
n

 

In
 th

is task
, y

o
u
 ad

d
 th

e im
p
lem

en
tatio

n
 fo

r o
n
S
k
i
p
W
o
r
d
(
)

 w
h
ich

 h
an

d
les w

h
en

 th
e S

k
ip

 b
u
tto

n
 

is click
ed

. 

1
. 

S
im

ilar to
 o
n
S
u
b
m
i
t
W
o
r
d
(
)

, ad
d
 a co

n
d
itio

n
 in

 th
e o

n
S
k
i
p
W
o
r
d
(
)
 m

eth
o
d
. If t

r
u
e
, 

d
isp

lay
 th

e w
o
rd

 o
n
 screen

 an
d
 reset th

e tex
t field

. If f
a
l
s
e
 an

d
 th

ere's n
o
 m

o
re w

o
rd

s 

left in
 th

is ro
u
n
d
, sh

o
w

 th
e alert d

ialo
g
 w

ith
 th

e fin
al sco

re. 

/
*
 

*
 
S
k
i
p
s
 
t
h
e
 
c
u
r
r
e
n
t
 
w
o
r
d
 
w
i
t
h
o
u
t
 
c
h
a
n
g
i
n
g
 
t
h
e
 
s
c
o
r
e
.
 

*
/
 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
k
i
p
W
o
r
d
(
)
 
{
 

 
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
 
 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 

 
 
 
 
}
 

}
 

2
. 

R
u
n

 y
o
u
r ap

p
. P

lay
 th

e g
am

e. N
o
tice th

e S
k

ip
 an

d
 S

u
b

m
it b

u
tto

n
s are w

o
rk

in
g
 as 

in
ten

d
ed

. E
x
cellen

t! 

1
1
. V

erify
 th

e V
ie

w
M

o
d

el p
reserv

e
s d

a
ta

 

F
o
r th

is task
, ad

d
 lo

g
g
in

g
 in

 G
a
m
e
F
r
a
g
m
e
n
t
 to

 o
b
serv

e th
at y

o
u
r ap

p
 d

ata is p
reserv

ed
 in

 th
e 

V
i
e
w
M
o
d
e
l
, d

u
rin

g
 co

n
fig

u
ratio

n
 ch

an
g
es. T

o
 access c

u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 in

 G
a
m
e
F
r
a
g
m
e
n
t

, y
o
u
 

n
eed

 to
 ex

p
o
se a read

-o
n
ly

 v
ersio

n
 u

sin
g
 a b

ack
in

g
 p

ro
p
erty

. 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, rig
h
t click

 o
n
 th

e v
ariab

le c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

, select R
efa

cto
r >

 

R
en

a
m

e... . P
refix

 th
e n

ew
 n

am
e w

ith
 an

 u
n
d
ersco

re, _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

. 

2
. 

A
d
d
 a b

ack
in

g
 field

. 

p
r
i
v
a
t
e
 
v
a
r
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
=
 
0
 

v
a
l
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
:
 
I
n
t
 

 
 
 
g
e
t
(
)
 
=
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 

3
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

 in
sid

e o
n
C
r
e
a
t
e
V
i
e
w
(
)
, ab

o
v
e th

e retu
rn

 statem
en

t ad
d
 an

o
th

er lo
g
 to

 

p
rin

t th
e ap

p
 d

ata, w
o

rd
, sco

re, an
d
 w

o
rd

 co
u
n
t. 

L
o
g
.
d
(
"
G
a
m
e
F
r
a
g
m
e
n
t
"
,
 
"
W
o
r
d
:
 
$
{
v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
}
 
"
 
+
 

 
 
 
 
 
 
 
"
S
c
o
r
e
:
 
$
{
v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
}
 
W
o
r
d
C
o
u
n
t
:
 
$
{
v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
}
"
)
 

4
. 

In
 A

n
d
ro

id
 S

tu
d
io

 o
p
en

 L
o
g
ca

t, filter o
n
 G
a
m
e
F
r
a
g
m
e
n
t

. R
u
n
 y

o
u
r ap

p
 an

d
 p

lay
 th

ro
u
g
h
 

so
m

e w
o
rd

s. C
h
an

g
e th

e o
rien

tatio
n
 o

f y
o
u
r d

ev
ice. T

h
e frag

m
en

t (U
I co

n
tro

ller) is 

d
estro

y
ed

 an
d
 recreated

. O
b
serv

e th
e lo

g
s. N

o
w

 y
o
u
 can

 see th
e sco

re an
d
 w

o
rd

 co
u
n
t 

in
creasin

g
! 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#9
https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#10


c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
V
i
e
w
M
o
d
e
l
 
c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
W
o
r
d
:
 
o
i
m
f
n
r
u
 
S
c
o
r
e
:
 
0
 

W
o
r
d
C
o
u
n
t
:
 
1
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
W
o
r
d
:
 
o
f
x
 
S
c
o
r
e
:
 
8
0
 
W
o
r
d
C
o
u
n
t
:
 

5
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
W
o
r
d
:
 
o
f
x
 
S
c
o
r
e
:
 
8
0
 
W
o
r
d
C
o
u
n
t
:
 

5
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
W
o
r
d
:
 
n
v
o
i
i
l
 
S
c
o
r
e
:
 
1
6
0
 

W
o
r
d
C
o
u
n
t
:
 
9
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
d
e
s
t
r
o
y
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
G
a
m
e
F
r
a
g
m
e
n
t
 
c
r
e
a
t
e
d
/
r
e
-

c
r
e
a
t
e
d
!
 

c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
 
D
/
G
a
m
e
F
r
a
g
m
e
n
t
:
 
W
o
r
d
:
 
n
v
o
i
i
l
 
S
c
o
r
e
:
 
1
6
0
 

W
o
r
d
C
o
u
n
t
:
 
9
 

N
o
tice th

at th
e ap

p
 d

ata is p
reserv

ed
 in

 th
e V

i
e
w
M
o
d
e
l

 d
u
rin

g
 o

rien
tatio

n
 ch

an
g
es. Y

o
u
 w

ill 

u
p
d
ate sco

re v
alu

e an
d
 w

o
rd

 co
u
n
t in

 th
e U

I u
sin

g
 L
i
v
e
D
a
t
a

 an
d
 D

ata B
in

d
in

g
 in

 later co
d
elab

s. 

1
2
. U

p
d

a
te g

a
m

e resta
rt lo

g
ic

 

1
. 

R
u
n

 th
e ap

p
 ag

ain
, p

lay
 th

e g
am

e th
ro

u
g
h
 all th

e w
o
rd

s. In
 th

e C
o
n

g
ra

tu
la

tio
n

s! alert 

d
ialo

g
, click

 P
L

A
Y

 A
G

A
IN

. T
h
e ap

p
 w

o
n
't let y

o
u
 p

lay
 ag

ain
 b

ecau
se th

e w
o
rd

 co
u
n
t 

h
as n

o
w

 reach
ed

 th
e v

alu
e M

A
X
_
N
O
_
O
F
_
W
O
R
D
S

. Y
o

u
 n

eed
 to

 reset th
e w

o
rd

 co
u
n
t to

 0
 to

 

p
lay

 th
e g

am
e ag

ain
 fro

m
 th

e b
eg

in
n
in

g
. 

2
. 

T
o
 reset th

e ap
p
 d

ata, in
 G
a
m
e
V
i
e
w
M
o
d
e
l
 ad

d
 a m

eth
o
d
 called

 r
e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)

. S
et 

th
e sco

re an
d
 w

o
rd

 co
u
n
t to

 0
. C

lear th
e w

o
rd

 list an
d
 call g

e
t
N
e
x
t
W
o
r
d
(
)

 m
eth

o
d
. 

/
*
 

*
 
R
e
-
i
n
i
t
i
a
l
i
z
e
s
 
t
h
e
 
g
a
m
e
 
d
a
t
a
 
t
o
 
r
e
s
t
a
r
t
 
t
h
e
 
g
a
m
e
.
 

*
/
 

f
u
n
 
r
e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)
 
{
 

 
 
 
_
s
c
o
r
e
 
=
 
0
 

 
 
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
=
 
0
 

 
 
 
w
o
r
d
s
L
i
s
t
.
c
l
e
a
r
(
)
 

 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

}
 

3
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

 at th
e to

p
 th

e m
eth

o
d
 r
e
s
t
a
r
t
G
a
m
e
(
)

, m
ak

e a call to
 th

e n
ew

ly
 created

 

m
eth

o
d
, r

e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#11


p
r
i
v
a
t
e
 
f
u
n
 
r
e
s
t
a
r
t
G
a
m
e
(
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
.
r
e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)
 

 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)
 

}
 

4
. 

R
u
n

 y
o
u
r ap

p
 ag

ain
. P

lay
 th

e g
am

e. W
h

en
 y

o
u
 reach

 th
e co

n
g
ratu

latio
n
s d

ialo
g
, click

 o
n
 

P
la

y
 A

g
a
in

. N
o
w

 y
o
u
 sh

o
u
ld

 b
e ab

le to
 su

ccessfu
lly

 p
lay

 th
e g

am
e ag

ain
! 

T
h
is is w

h
at y

o
u
r fin

al ap
p
 sh

o
u
ld

 lo
o
k
 lik

e. T
h
e g

am
e sh

o
w

s ten
 ran

d
o
m

 scram
b
led

 w
o

rd
s fo

r 

th
e p

lay
er to

 u
n
scram

b
le. Y

o
u
 can

 eith
er S

k
ip

 th
e w

o
rd

 o
r g

u
ess a w

o
rd

 an
d
 tap

 S
u

b
m

it. If y
o
u
 

g
u
ess co

rrectly
, th

e sco
re in

creases. A
n
 in

co
rrect g

u
ess sh

o
w

s an
 erro

r state in
 th

e tex
t field

. 

W
ith

 each
 n

ew
 w

o
rd

, th
e w

o
rd

 co
u
n
t also

 in
creases. 

N
o
te th

at th
e sco

re an
d
 w

o
rd

 co
u
n
t d

isp
lay

ed
 o

n
 screen

 d
o
 n

o
t u

p
d
ate y

et. B
u
t th

e in
fo

rm
atio

n
 is 

still b
ein

g
 sto

red
 in

 th
e v

iew
 m

o
d
el an

d
 p

reserv
ed

 d
u
rin

g
 co

n
fig

u
ratio

n
 ch

an
g
es lik

e d
ev

ice 

ro
tatio

n
. Y

o
u
 w

ill u
p
d
ate th

e sco
re an

d
 w

o
rd

 co
u
n

t o
n
 screen

 in
 later co

d
elab

s. 



C
o
n
g
ratu

latio
n
s! Y

o
u
 h

av
e created

 y
o
u
r first V

i
e
w
M
o
d
e
l

 an
d
 y

o
u
 sav

ed
 th

e d
ata! 

1
3
. S

o
lu

tio
n

 co
d

e
 

N
O

T
E

: M
ak

e su
re to

 alw
ay

s in
clu

d
e th

e p
ack

ag
e n

am
e o

f y
o
u

r ap
p
 in

 all th
e K

o
tlin

 so
u

rce files. 

G
a
m
e
F
r
a
g
m
e
n
t
.
k
t
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
o
s
.
B
u
n
d
l
e
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
u
t
i
l
.
L
o
g
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
v
i
e
w
.
L
a
y
o
u
t
I
n
f
l
a
t
e
r
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
v
i
e
w
.
V
i
e
w
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
v
i
e
w
.
V
i
e
w
G
r
o
u
p
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
F
r
a
g
m
e
n
t
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
v
i
e
w
M
o
d
e
l
s
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
.
R
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
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https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#13
https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-viewmodel#14
https://developer.android.com/topic/libraries/architecture/viewmodel?authuser=1
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https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#0
https://developer.android.com/reference/android/arch/lifecycle/ViewModel
https://developer.android.com/reference/androidx/lifecycle/LiveData
https://developer.android.com/topic/libraries/architecture
https://developer.android.com/reference/android/arch/lifecycle/ViewModel
https://developer.android.com/reference/androidx/lifecycle/LiveData
https://developer.android.com/reference/android/arch/lifecycle/MutableLiveData
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https://github.com/google-developer-training/android-basics-kotlin-unscramble-app
https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel
https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel
https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/tree/starter
https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/tree/starter
https://developer.android.com/codelabs/basic-android-kotlin-training-viewmodel
https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#1
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L
i
v
e
D
a
t
a
 h

o
ld

s d
ata; L

i
v
e
D
a
t
a
 is a w

rap
p
er th

at can
 b

e u
sed

 w
ith

 an
y
 ty

p
e o

f d
ata. 

• 
L
i
v
e
D
a
t
a
 is o

b
serv

ab
le, w

h
ich

 m
ean

s th
at an

 o
b
serv

er is n
o
tified

 w
h

en
 th

e d
ata h

eld
 b

y
 

th
e L

i
v
e
D
a
t
a
 o

b
ject ch

an
g
es. 

• 
L
i
v
e
D
a
t
a
 is lifecy

cle-aw
are. W

h
en

 y
o
u
 attach

 an
 o

b
serv

er to
 th

e L
i
v
e
D
a
t
a

, th
e o

b
serv

er 

is asso
ciated

 w
ith

 a L
i
f
e
c
y
c
l
e
O
w
n
e
r

 (u
su

ally
 an

 activ
ity

 o
r frag

m
en

t). T
h

e L
i
v
e
D
a
t
a
 

o
n
ly

 u
p
d
ates o

b
serv

ers th
at are in

 an
 activ

e lifecy
cle state su

ch
 as S

T
A
R
T
E
D

 o
r R

E
S
U
M
E
D
. 

Y
o
u
 can

 read
 m

o
re ab

o
u
t L

i
v
e
D
a
t
a
 an

d
 o

b
serv

atio
n
 h

ere. 

U
I u

p
d

a
tio

n
 in

 th
e sta

rte
r co

d
e 

In
 th

e starter co
d
e th

e u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

 m
eth

o
d
 is called

 ex
p
licitly

, ev
ery

 tim
e y

o
u
 

w
an

t to
 d

isp
lay

 a n
ew

 scram
b
led

 w
o
rd

 in
 th

e U
I. Y

o
u
 call th

is m
eth

o
d
 d

u
rin

g
 g

am
e in

itializatio
n
, 

an
d
 w

h
en

 p
lay

ers p
ress th

e S
u

b
m

it o
r S

k
ip

 b
u
tto

n
. T

h
is m

eth
o
d
 is called

 fro
m

 th
e m

eth
o
d
s 

o
n
V
i
e
w
C
r
e
a
t
e
d
(
)
, r

e
s
t
a
r
t
G
a
m
e
(
)

, o
n
S
k
i
p
W
o
r
d
(
)

, an
d
 o
n
S
u
b
m
i
t
W
o
r
d
(
)

. W
ith

 L
i
v
e
d
a
t
a
, y

o
u
 

w
ill n

o
t h

av
e to

 call th
is m

eth
o
d
 fro

m
 m

u
ltip

le p
laces to

 u
p
d
ate th

e U
I. Y

o
u
 w

ill d
o
 it o

n
ly

 o
n
ce 

in
 th

e o
b
serv

er. 

4
. A

d
d

 L
iv

e
D

a
ta

 to
 th

e cu
rren

t scra
m

b
led

 w
o
rd

 

In
 th

is task
, y

o
u
 w

ill learn
 h

o
w

 to
 w

rap
 an

y
 d

ata w
ith

 L
i
v
e
D
a
t
a
,
 b

y
 co

n
v
ertin

g
 th

e cu
rren

t w
o
rd

 

in
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l
 to

 L
i
v
e
D
a
t
a
. In

 a later task
, y

o
u
 w

ill ad
d
 an

 o
b
serv

er to
 th

ese L
i
v
e
D
a
t
a
 

o
b
jects an

d
 learn

 h
o
w

 to
 o

b
serv

e th
e L

i
v
e
D
a
t
a
. 

M
u

ta
b

leL
iv

eD
a

ta
 

M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
 is th

e m
u
tab

le v
ersio

n
 o

f th
e L

i
v
e
D
a
t
a

, th
at is, th

e v
alu

e o
f th

e d
ata sto

red
 

w
ith

in
 it can

 b
e ch

an
g

ed
. 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, ch
an

g
e th

e ty
p
e o

f th
e v

ariab
le _

c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 to
 

M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
. L

i
v
e
D
a
t
a
 an

d
 M
u
t
a
b
l
e
L
i
v
e
D
a
t
a

 are g
en

eric classes, so
 

y
o
u
 n

eed
 to

 sp
ecify

 th
e ty

p
e o

f d
ata th

at th
ey

 h
o
ld

. 

2
. 

C
h
an

g
e th

e v
ariab

le ty
p
e o

f _
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 to
 v
a
l
 b

ecau
se th

e v
alu

e o
f th

e 

L
i
v
e
D
a
t
a
/M
u
t
a
b
l
e
L
i
v
e
D
a
t
a

 o
b
ject w

ill rem
ain

 th
e sam

e, an
d
 o

n
ly

 th
e d

ata sto
red

 w
ith

in
 

th
e o

b
ject w

ill ch
an

g
e. 

p
r
i
v
a
t
e
 
v
a
l
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
(
)
 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#2
https://developer.android.com/topic/libraries/architecture/livedata
https://developer.android.com/topic/libraries/architecture/lifecycle#lco
https://developer.android.com/reference/android/arch/lifecycle/Lifecycle.State.html#STARTED
https://developer.android.com/reference/android/arch/lifecycle/Lifecycle.State.html#RESUMED
https://developer.android.com/topic/libraries/architecture/livedata.html#work_livedata
https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#3
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html
https://developer.android.com/reference/androidx/lifecycle/MutableLiveData


3
. 

C
h
an

g
e th

e b
ack

in
g
 field

, c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 ty
p
e to

 L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>

, b
ecau

se 

it is im
m

u
tab

le. A
n
d
ro

id
 S

tu
d
io

 w
ill sh

o
w

 so
m

e erro
rs w

h
ich

 y
o
u
 w

ill fix
 in

 th
e n

ex
t 

step
s. 

v
a
l
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 

 
 
 
g
e
t
(
)
 
=
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 

4
. 

T
o
 access th

e d
ata w

ith
in

 a L
i
v
e
D
a
t
a
 o

b
ject, u

se th
e v

a
l
u
e
 p

ro
p
erty

. In
 G
a
m
e
V
i
e
w
M
o
d
e
l

 

in
sid

e th
e g

e
t
N
e
x
t
W
o
r
d
(
)

 m
eth

o
d
, w

ith
in

 th
e e

l
s
e
 b

lo
ck

, ch
an

g
e th

e referen
ce o

f 

_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 to
 _
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
v
a
l
u
e

. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 
{
 

 
.
.
.
 

 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
v
a
l
u
e
 
=
 
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
}
 

}
 

5
. A

tta
ch

 o
b

serv
er to

 th
e L

iv
eD

a
ta

 o
b

jec
t 

In
 th

is task
 y

o
u
 set u

p
 an

 o
b
serv

er in
 th

e ap
p
 co

m
p

o
n
en

t, G
a
m
e
F
r
a
g
m
e
n
t
. T

h
e o

b
serv

er y
o
u
 w

ill 

ad
d
 o

b
serv

es th
e ch

an
g

es to
 th

e ap
p
's d

ata c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

. L
i
v
e
D
a
t
a

 is lifecy
cle-

aw
are, m

ean
in

g
 it o

n
ly

 u
p
d
ates o

b
serv

ers th
at are in

 an
 activ

e lifecy
cle state. S

o
 th

e o
b
serv

er in
 

th
e G

a
m
e
F
r
a
g
m
e
n
t
 w

ill o
n
ly

 b
e n

o
tified

 w
h
en

 th
e G

a
m
e
F
r
a
g
m
e
n
t

 is in
 S
T
A
R
T
E
D

 o
r R

E
S
U
M
E
D
 

states. 

1
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, d
elete th

e m
eth

o
d
 u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

 an
d
 all th

e calls to
 it. 

Y
o
u
 d

o
 n

o
t req

u
ire th

is m
eth

o
d
, as y

o
u
 w

ill b
e attach

in
g
 an

 o
b
serv

er to
 th

e L
i
v
e
D
a
t
a
. 

2
. 

In
 o
n
S
u
b
m
i
t
W
o
r
d
(
)

, m
o

d
ify

 th
e em

p
ty

 i
f
-
e
l
s
e

 b
lo

ck
 as fo

llo
w

s. T
h
e co

m
p
lete m

eth
o
d
 

sh
o
u
ld

 lo
o
k
 lik

e th
is. 

p
r
i
v
a
t
e
 
f
u
n
 
o
n
S
u
b
m
i
t
W
o
r
d
(
)
 
{
 

 
 
 
 
v
a
l
 
p
l
a
y
e
r
W
o
r
d
 
=
 
b
i
n
d
i
n
g
.
t
e
x
t
I
n
p
u
t
E
d
i
t
T
e
x
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

  
 
 
 
i
f
 
(
v
i
e
w
M
o
d
e
l
.
i
s
U
s
e
r
W
o
r
d
C
o
r
r
e
c
t
(
p
l
a
y
e
r
W
o
r
d
)
)
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
f
a
l
s
e
)
 

 
 
 
 
 
 
 
 
i
f
 
(
!
v
i
e
w
M
o
d
e
l
.
n
e
x
t
W
o
r
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 

 
 
 
 
 
 
 
 
}
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
s
e
t
E
r
r
o
r
T
e
x
t
F
i
e
l
d
(
t
r
u
e
)
 

 
 
 
 
}
 

}
 

3
. 

A
ttach

 an
 o

b
serv

er fo
r c

u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 L
i
v
e
D
a
t
a
. In

 G
a
m
e
F
r
a
g
m
e
n
t

 at th
e en

d
 

o
f th

e callb
ack

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, call th
e o

b
s
e
r
v
e
(
)

 m
eth

o
d
 o

n
 

c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#4
https://developer.android.com/reference/androidx/lifecycle/LiveData#observe(androidx.lifecycle.LifecycleOwner,%20androidx.lifecycle.Observer%3C?%20super%20T%3E)


/
/
 
O
b
s
e
r
v
e
 
t
h
e
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 
L
i
v
e
D
a
t
a
.
 

v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
o
b
s
e
r
v
e
(
)
 

A
n
d
ro

id
 S

tu
d
io

 w
ill d

isp
lay

 an
 erro

r ab
o
u
t m

issin
g
 p

aram
eters. Y

o
u
 w

ill fix
 th

e erro
r in

 th
e n

ex
t 

step
. 4
. 

P
ass v

i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 as th
e first p

aram
eter to

 th
e o

b
s
e
r
v
e
(
)
 m

eth
o
d
. T

h
e 

v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 rep
resen

ts th
e F

rag
m

en
t's V

iew
 lifecy

cle. T
h
is p

aram
eter h

elp
s th

e 

L
i
v
e
D
a
t
a
 to

 b
e aw

are o
f th

e G
a
m
e
F
r
a
g
m
e
n
t

 lifecy
cle an

d
 n

o
tify

 th
e o

b
serv

er o
n
ly

 w
h
en

 

th
e G

a
m
e
F
r
a
g
m
e
n
t

 is in
 activ

e states (
S
T
A
R
T
E
D

 o
r R

E
S
U
M
E
D
). 

5
. 

A
d
d
 a lam

b
d
a as a seco

n
d
 p

aram
eter w

ith
 n
e
w
W
o
r
d

 as a fu
n
ctio

n
 p

aram
eter. T

h
e n

e
w
W
o
r
d
 

w
ill co

n
tain

 th
e n

ew
 scram

b
led

 w
o
rd

 v
alu

e. 

/
/
 
O
b
s
e
r
v
e
 
t
h
e
 
s
c
r
a
m
b
l
e
d
C
h
a
r
A
r
r
a
y
 
L
i
v
e
D
a
t
a
,
 
p
a
s
s
i
n
g
 
i
n
 
t
h
e
 
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 
a
n
d
 

t
h
e
 
o
b
s
e
r
v
e
r
.
 

v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
W
o
r
d
 
-
>
 

 
 
 
}
)
 

A
 lam

b
d
a ex

p
ressio

n
 is an

 an
o
n
y
m

o
u
s fu

n
ctio

n
 th

at isn
't d

eclared
, b

u
t is p

assed
 im

m
ed

iately
 as 

an
 ex

p
ressio

n
. A

 lam
b
d
a ex

p
ressio

n
 is alw

ay
s su

rro
u
n
d
ed

 b
y
 cu

rly
 b

races {
 }

. 

6
. 

In
 th

e fu
n
ctio

n
 b

o
d
y
 o

f th
e lam

b
d
a ex

p
ressio

n
, assig

n
 n
e
w
W
o
r
d
 to

 th
e scram

b
led

 w
o
rd

 

tex
t v

iew
. 

/
/
 
O
b
s
e
r
v
e
 
t
h
e
 
s
c
r
a
m
b
l
e
d
C
h
a
r
A
r
r
a
y
 
L
i
v
e
D
a
t
a
,
 
p
a
s
s
i
n
g
 
i
n
 
t
h
e
 
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 
a
n
d
 

t
h
e
 
o
b
s
e
r
v
e
r
.
 

v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
W
o
r
d
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
n
e
w
W
o
r
d
 

 
 
 
}
)
 

7
. 

C
o
m

p
ile an

d
 ru

n
 ap

p
. Y

o
u
r g

am
e ap

p
 sh

o
u
ld

 w
o

rk
 ex

actly
 as b

efo
re, b

u
t n

o
w

 th
e 

scram
b
led

 w
o

rd
 tex

t v
iew

 is au
to

m
atically

 u
p
d
ated

 in
 th

e L
i
v
e
D
a
t
a
 o

b
serv

er, n
o
t in

 th
e 

u
p
d
a
t
e
N
e
x
t
W
o
r
d
O
n
S
c
r
e
e
n
(
)

 m
eth

o
d
. 

6
. A

tta
ch

 o
b

serv
er to

 sco
re a

n
d

 w
o
rd

 c
o
u

n
t 

A
s in

 th
e p

rev
io

u
s task

, in
 th

is task
 y

o
u
 w

ill ad
d
 L
i
v
e
D
a
t
a

 to
 th

e o
th

er d
ata in

 th
e ap

p
, sco

re an
d
 

w
o
rd

 co
u
n
t, so

 th
at th

e U
I is u

p
d
ated

 w
ith

 co
rrect v

alu
es o

f th
e sco

re an
d
 w

o
rd

 co
u
n
t d

u
rin

g
 th

e 

g
am

e. 

S
tep

 1
: W

ra
p

 sco
re

 a
n

d
 w

o
rd

co
u

n
t w

ith
 L

iv
e
D

a
ta

 

1
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, ch
an

g
e th

e ty
p
e o

f th
e _

s
c
o
r
e

 an
d
 _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 class 

v
ariab

les to
 v
a
l
. 

https://developer.android.com/reference/kotlin/androidx/fragment/app/Fragment.html#getView()
https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#5


2
. 

C
h
an

g
e th

e d
ata ty

p
e o

f th
e v

ariab
les _

s
c
o
r
e

 an
d
 _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 to
 

M
u
t
a
b
l
e
L
i
v
e
D
a
t
a

 an
d
 in

itialize th
em

 to
 0

. 

3
. 

C
h
an

g
e b

ack
in

g
 field

s ty
p
e to

 L
i
v
e
D
a
t
a
<
I
n
t
>

. 

p
r
i
v
a
t
e
 
v
a
l
 
_
s
c
o
r
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
(
0
)
 

v
a
l
 
s
c
o
r
e
:
 
L
i
v
e
D
a
t
a
<
I
n
t
>
 

 
 
 
g
e
t
(
)
 
=
 
_
s
c
o
r
e
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
(
0
)
 

v
a
l
 
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
:
 
L
i
v
e
D
a
t
a
<
I
n
t
>
 

 
 
 
g
e
t
(
)
 
=
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
 

4
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

 at th
e b

eg
in

n
in

g
 o

f th
e r

e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)

 m
eth

o
d
, ch

an
g
e th

e 

referen
ce o

f _
s
c
o
r
e

 an
d
 _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 to
 _
s
c
o
r
e
.
v
a
l
u
e
 an

d
 

_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
 resp

ectiv
ely

. 

f
u
n
 
r
e
i
n
i
t
i
a
l
i
z
e
D
a
t
a
(
)
 
{
 

 
 
 
_
s
c
o
r
e
.
v
a
l
u
e
 
=
 
0
 

 
 
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
 
=
 
0
 

 
 
 
w
o
r
d
s
L
i
s
t
.
c
l
e
a
r
(
)
 

 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

}
 

5
. 

In
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l

, in
sid

e th
e n

e
x
t
W
o
r
d
(
)

 m
eth

o
d
, ch

an
g
e th

e referen
ce o

f 

_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 to
 _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
!
!
. 

f
u
n
 
n
e
x
t
W
o
r
d
(
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
r
e
t
u
r
n
 
i
f
 
(
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
!
!
 
<
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 

 
 
 
 
 
 
 
 
 
 
 
t
r
u
e
 

 
 
 
 
 
 
 
}
 
e
l
s
e
 
f
a
l
s
e
 

 
 
 
}
 

6
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, in
sid

e th
e i

n
c
r
e
a
s
e
S
c
o
r
e
(
)

 an
d
 g
e
t
N
e
x
t
W
o
r
d
(
)
 m

eth
o
d
s, ch

an
g
e 

th
e referen

ce o
f _

s
c
o
r
e

 an
d
 _
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 to
 _
s
c
o
r
e
.
v
a
l
u
e
 an

d
 

_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
 resp

ectiv
ely

. A
n
d

ro
id

 S
tu

d
io

 w
ill sh

o
w

 y
o
u
 an

 erro
r b

ecau
se 

_
s
c
o
r
e
 is n

o
 lo

n
g
er an

 in
teg

er, it's L
i
v
e
D
a
t
a

, y
o
u
 w

ill fix
 it in

 th
e n

ex
t step

s. 

7
. 

U
se th

e p
l
u
s
(
)
 K

o
tlin

 fu
n
ctio

n
 to

 in
crease th

e _
s
c
o
r
e

 v
alu

e, w
h
ich

 p
erfo

rm
s th

e 

ad
d
itio

n
 w

ith
 n

u
ll-safety

. 

p
r
i
v
a
t
e
 
f
u
n
 
i
n
c
r
e
a
s
e
S
c
o
r
e
(
)
 
{
 

 
 
 
 
_
s
c
o
r
e
.
v
a
l
u
e
 
=
 
(
_
s
c
o
r
e
.
v
a
l
u
e
)
?
.
p
l
u
s
(
S
C
O
R
E
_
I
N
C
R
E
A
S
E
)
 

}
 

8
. 

S
im

ilarly
 u

se i
n
c
(
)

 K
o
tlin

 fu
n
ctio

n
 to

 in
crem

en
t th

e v
alu

e b
y
 o

n
e w

ith
 n

u
ll-safety

. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
x
t
W
o
r
d
(
)
 
{
 

 
 
 
.
.
.
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
v
a
l
u
e
 
=
 
S
t
r
i
n
g
(
t
e
m
p
W
o
r
d
)
 

 
 
 
 
 
 
 
 
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
 
=
 
(
_
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
v
a
l
u
e
)
?
.
i
n
c
(
)
 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-int/plus.html
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-int/inc.html


 
 
 
 
 
 
 
 
w
o
r
d
s
L
i
s
t
.
a
d
d
(
c
u
r
r
e
n
t
W
o
r
d
)
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

9
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, access th
e v

alu
e o

f s
c
o
r
e

 u
sin

g
 th

e v
a
l
u
e
 p

ro
p
erty

. In
sid

e th
e 

s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)

 m
eth

o
d
, ch

an
g
e v

i
e
w
M
o
d
e
l
.
s
c
o
r
e

 to
 

v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
.
v
a
l
u
e
. 

p
r
i
v
a
t
e
 
f
u
n
 
s
h
o
w
F
i
n
a
l
S
c
o
r
e
D
i
a
l
o
g
(
)
 
{
 

 
 
 
M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

 
 
 
 
 
 
 
.
s
e
t
T
i
t
l
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
c
o
n
g
r
a
t
u
l
a
t
i
o
n
s
)
)
 

 
 
 
 
 
 
 
.
s
e
t
M
e
s
s
a
g
e
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
y
o
u
_
s
c
o
r
e
d
,
 
v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
.
v
a
l
u
e
)
)
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
.
s
h
o
w
(
)
 

}
 

S
tep

 2
: A

tta
ch

 o
b

ser
v
er

s to
 sco

re
 a

n
d

 w
o
rd

 co
u

n
t 

In
 th

e ap
p
, th

e sco
re an

d
 th

e w
o
rd

 co
u
n

t are n
o
t u

p
d
ated

. Y
o
u
 w

ill u
p
d
ate th

em
 in

 th
is task

 u
sin

g
 

L
i
v
e
D
a
t
a
 o

b
serv

ers. 

1
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

 in
sid

e th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, d

elete th
e co

d
e th

at u
p
d
ates th

e 

sco
re an

d
 w

o
rd

 co
u
n
t tex

t v
iew

s. 

R
em

o
v
e: 

b
i
n
d
i
n
g
.
s
c
o
r
e
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
s
c
o
r
e
,
 
0
)
 

b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 
0
,
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 

2
. 

In
 th

e G
a
m
e
F
r
a
g
m
e
n
t

 at th
e en

d
 o

f o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, attach

 o
b
serv

er fo
r s

c
o
r
e
. 

P
ass in

 th
e v

i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 as th
e first p

aram
eter to

 th
e o

b
serv

er an
d

 a lam
b
d
a 

ex
p
ressio

n
 fo

r th
e seco

n
d

 p
aram

eter. In
sid

e th
e lam

b
d
a ex

p
ressio

n
, p

ass th
e n

ew
 sco

re as 

a p
aram

eter an
d
 in

sid
e th

e fu
n
ctio

n
 b

o
d
y
, set th

e n
ew

 sco
re to

 th
e tex

t v
iew

. 

v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
S
c
o
r
e
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
s
c
o
r
e
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
s
c
o
r
e
,
 
n
e
w
S
c
o
r
e
)
 

 
 
 
}
)
 

3
. 

A
t th

e en
d
 o

f th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, attach

 an
 o

b
serv

er fo
r th

e 

c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 L
i
v
e
D
a
t
a
. P

ass in
 th

e v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 as th
e first p

aram
eter to

 

th
e o

b
serv

er an
d
 a lam

b
d

a ex
p
ressio

n
 fo

r th
e seco

n
d
 p

aram
eter. In

sid
e th

e lam
b
d
a 

ex
p
ressio

n
, p

ass th
e n

ew
 w

o
rd

 co
u
n
t as a p

aram
eter an

d
 in

 th
e fu

n
ctio

n
 b

o
d

y
, set th

e n
ew

 

w
o
rd

 co
u
n
t alo

n
g
 w

ith
 th

e M
A
X
_
N
O
_
O
F
_
W
O
R
D
S

 to
 th

e tex
t v

iew
. 

v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
W
o
r
d
C
o
u
n
t
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 



 
 
 
 
 
 
 
 
 
 
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 
n
e
w
W
o
r
d
C
o
u
n
t
,
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 

 
 
 
}
)
 

T
h
e n

ew
 o

b
serv

ers w
ill b

e trig
g
ered

 w
h
en

 th
e v

alu
e o

f sco
re an

d
 w

o
rd

 co
u
n

t ch
an

g
e in

sid
e th

e 

V
i
e
w
M
o
d
e
l
, d

u
rin

g
 th

e lifetim
e o

f th
e lifecy

cle o
w

n
er, th

at is, th
e G

a
m
e
F
r
a
g
m
e
n
t

. 

4
. 

R
u
n

 y
o
u
r ap

p
 to

 see th
e m

ag
ic. P

lay
 th

e g
am

e th
ro

u
g
h
 so

m
e w

o
rd

s. S
co

re an
d
 w

o
rd

 co
u
n
t 

are also
 u

p
d

ated
 co

rrectly
 o

n
 th

e screen
. O

b
serv

e th
at y

o
u
 are n

o
t u

p
d
atin

g
 th

ese tex
t 

v
iew

s b
ased

 o
n
 so

m
e co

n
d
itio

n
s in

 th
e co

d
e. T

h
e s

c
o
r
e

 an
d
 c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

 are 

L
i
v
e
D
a
t
a
 an

d
 th

e co
rresp

o
n
d
in

g
 o

b
serv

ers are au
to

m
atically

 called
 w

h
en

 th
e u

n
d
erly

in
g
 

v
alu

e ch
an

g
es. 



7
. U

se L
iv

eD
a
ta

 w
ith

 d
a
ta

 b
in

d
in

g
 

In
 th

e p
rev

io
u
s task

s, y
o

u
r ap

p
 listen

s to
 th

e d
ata ch

an
g
es in

 th
e co

d
e. S

im
ilarly

, ap
p
s can

 listen
 

to
 th

e d
ata ch

an
g

es fro
m

 th
e lay

o
u
t. W

ith
 D

ata B
in

d
in

g
, w

h
en

 an
 o

b
serv

ab
le L

i
v
e
D
a
t
a

 v
alu

e 

ch
an

g
es, th

e U
I elem

en
ts in

 th
e lay

o
u
t it's b

o
u
n
d
 to

 are also
 n

o
tified

, an
d
 th

e U
I can

 b
e u

p
d
ated

 

fro
m

 w
ith

in
 th

e lay
o
u
t. 

C
o
n

ce
p

t: D
a
ta

 b
in

d
in

g
 

In
 th

e p
rev

io
u
s co

d
elab

s y
o
u
 h

av
e seen

 V
iew

 B
in

d
in

g
, w

h
ich

 is a o
n
e-w

ay
 b

in
d
in

g
. Y

o
u
 can

 b
in

d
 

v
iew

s to
 co

d
e b

u
t n

o
t v

ice v
ersa. 

R
efresh

er fo
r V

iew
 b

in
d

in
g

: 

V
iew

 b
in

d
in

g
 is a featu

re th
at allo

w
s y

o
u
 to

 m
o
re easily

 access v
iew

s in
 co

d
e. It g

en
erates a 

b
in

d
in

g
 class fo

r each
 X

M
L

 lay
o
u
t file. A

n
 in

stan
ce o

f a b
in

d
in

g
 class co

n
tain

s d
irect referen

ces 

to
 all v

iew
s th

at h
av

e an
 ID

 in
 th

e co
rresp

o
n
d
in

g
 lay

o
u
t. F

o
r ex

am
p
le, th

e U
n
scram

b
le ap

p
 

cu
rren

tly
 u

ses v
iew

 b
in

d
in

g
, so

 th
e v

iew
s can

 b
e referen

ced
 in

 th
e co

d
e u

sin
g
 th

e g
en

erated
 

b
in

d
in

g
 class. 

E
x
am

p
le: 

b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
n
e
w
W
o
r
d
 

b
i
n
d
i
n
g
.
s
c
o
r
e
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
s
c
o
r
e
,
 
n
e
w
S
c
o
r
e
)
 

b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 
n
e
w
W
o
r
d
C
o
u
n
t
,
 

M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 

U
sin

g
 v

iew
 b

in
d
in

g
 y

o
u
 can

't referen
ce th

e ap
p
 d

ata in
 th

e v
iew

s (lay
o
u
t files). T

h
is can

 b
e 

acco
m

p
lish

ed
 u

sin
g
 D

ata b
in

d
in

g
. 

D
a
ta

 B
in

d
in

g
 

D
ata B

in
d
in

g
 L

ib
rary

 is also
 a p

art o
f th

e A
n
d

ro
id

 Jetp
ack

 lib
rary

. D
ata b

in
d
in

g
 b

in
d
s th

e U
I 

co
m

p
o
n
en

ts in
 y

o
u
r lay

o
u
ts to

 d
ata so

u
rces in

 y
o
u

r ap
p
 u

sin
g
 a d

eclarativ
e fo

rm
at, w

h
ich

 y
o

u
 

w
ill learn

 later in
 th

e co
d

elab
. 

In
 sim

p
ler term

s D
ata b

in
d
in

g
 is b

in
d
in

g
 d

ata (fro
m

 co
d
e) to

 v
iew

s +
 v

iew
 b

in
d
in

g
 (b

in
d
in

g
 

v
iew

s to
 co

d
e): 

E
x
am

p
le u

sin
g
 v

iew
 b

in
d
in

g
 in

 U
I co

n
tro

ller 

b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
 

E
x
am

p
le u

sin
g
 d

ata b
in

d
in

g
 in

 lay
o
u
t file 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#6
https://developer.android.com/topic/libraries/view-binding
https://developer.android.com/topic/libraries/data-binding
https://developer.android.com/jetpack


a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
g
a
m
e
V
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
}
"
 

T
h
e ab

o
v
e ex

am
p
le sh

o
w

s h
o
w

 to
 u

se th
e D

ata B
in

d
in

g
 L

ib
rary

 to
 assig

n
 ap

p
 d

ata to
 th

e 

v
iew

s/w
id

g
et d

irectly
 in

 th
e lay

o
u
t file. N

o
te th

e u
se o

f @
{
}
 sy

n
tax

 in
 th

e assig
n
m

en
t ex

p
ressio

n
. 

T
h
e m

ain
 ad

v
an

tag
e o

f u
sin

g
 d

ata b
in

d
in

g
 is, it lets y

o
u
 rem

o
v
e m

an
y
 U

I fram
ew

o
rk

 calls in
 

y
o
u
r activ

ities, m
ak

in
g
 th

em
 sim

p
ler an

d
 easier to

 m
ain

tain
. T

h
is can

 also
 im

p
ro

v
e y

o
u
r ap

p
's 

p
erfo

rm
an

ce an
d
 h

elp
 p

rev
en

t m
em

o
ry

 leak
s an

d
 n

u
ll p

o
in

ter ex
cep

tio
n
s. 

S
tep

 1
: C

h
a
n

g
e v

ie
w

 b
in

d
in

g
 to

 d
a
ta

 b
in

d
in

g
 

1
. 

In
 th

e b
u
i
l
d
.
g
r
a
d
l
e
(
M
o
d
u
l
e
)

 file, en
ab

le th
e d

a
t
a
B
i
n
d
i
n
g

 p
ro

p
erty

 u
n
d

er th
e 

b
u
i
l
d
F
e
a
t
u
r
e
s
 sectio

n
. 

R
ep

lace 

b
u
i
l
d
F
e
a
t
u
r
e
s
 
{
 

 
 
 
v
i
e
w
B
i
n
d
i
n
g
 
=
 
t
r
u
e
 

}
 

w
ith

 

b
u
i
l
d
F
e
a
t
u
r
e
s
 
{
 

 
 
 
d
a
t
a
B
i
n
d
i
n
g
 
=
 
t
r
u
e
 

}
 

D
o
 a g

rad
le sy

n
c w

h
en

 p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

. 

2
. 

T
o
 u

se d
ata b

in
d
in

g
 in

 an
y
 K

o
tlin

 p
ro

ject, y
o
u
 sh

o
u
ld

 ap
p
ly

 th
e k

o
t
l
i
n
-
k
a
p
t
 p

lu
g
in

. 

T
h
is step

 is alread
y
 d

o
n
e fo

r y
o
u
 in

 th
e b

u
i
l
d
.
g
r
a
d
l
e
(
M
o
d
u
l
e
)

 file. 

p
l
u
g
i
n
s
 
{
 

 
 
 
i
d
 
'
c
o
m
.
a
n
d
r
o
i
d
.
a
p
p
l
i
c
a
t
i
o
n
'
 

 
 
 
i
d
 
'
k
o
t
l
i
n
-
a
n
d
r
o
i
d
'
 

 
 
 
i
d
 
'
k
o
t
l
i
n
-
k
a
p
t
'
 

}
 

A
b
o
v
e step

s au
to

 g
en

erates a b
in

d
in

g
 class fo

r ev
ery

 lay
o
u
t X

M
L

 file in
 th

e ap
p
. If th

e lay
o
u
t file 

n
am

e is a
c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l

 th
en

 y
o
u

r au
to

g
en

 class w
ill b

e called
 A
c
t
i
v
i
t
y
M
a
i
n
B
i
n
d
i
n
g

. 

S
tep

 2
: C

o
n

v
er

t la
y
o
u

t file to
 d

a
ta

 b
in

d
in

g
 la

y
o
u

t 

D
ata b

in
d
in

g
 lay

o
u
t files are slig

h
tly

 d
ifferen

t an
d
 start w

ith
 a ro

o
t tag

 o
f <

l
a
y
o
u
t
>

 fo
llo

w
ed

 b
y
 

an
 o

p
tio

n
al <

d
a
t
a
>
 elem

en
t an

d
 a v

i
e
w

 ro
o
t elem

en
t. T

h
is v

iew
 elem

en
t is w

h
at y

o
u
r ro

o
t w

o
u
ld

 

b
e in

 a n
o
n
-b

in
d
in

g
 lay

o
u
t file. 

1
. 

O
p
en

 g
a
m
e
_
f
r
a
g
m
e
n
t
.
x
m
l

, select co
d

e tab
. 



2
. 

T
o
 co

n
v
ert th

e lay
o
u
t to

 a D
ata B

in
d
in

g
 lay

o
u
t, w

rap
 th

e ro
o
t elem

en
t in

 a <
l
a
y
o
u
t
>

 tag
. 

Y
o
u
'll also

 h
av

e to
 m

o
v
e th

e n
am

esp
ace d

efin
itio

n
s (th

e attrib
u
tes th

at start w
ith

 x
m
l
n
s
:
) 

to
 th

e n
ew

 ro
o
t elem

en
t. A

d
d
 <
d
a
t
a
>
<
/
d
a
t
a
>

 tag
s in

sid
e <

l
a
y
o
u
t
>
 tag

 ab
o
v
e th

e ro
o
t 

elem
en

t. A
n
d
ro

id
 S

tu
d
io

 o
ffers a h

an
d
y
 w

ay
 to

 d
o
 th

is au
to

m
atically

: R
ig

h
t-click

 th
e ro

o
t 

elem
en

t (S
c
r
o
l
l
V
i
e
w

), select S
h

o
w

 C
o
n

tex
t A

ctio
n

s >
 C

o
n

v
ert to

 d
a
ta

 b
in

d
in

g
 

la
y
o
u

t. 

 

3
. 

Y
o
u
r lay

o
u
t sh

o
u
ld

 lo
o
k
 so

m
eth

in
g
 lik

e th
is: 

<
l
a
y
o
u
t
 
x
m
l
n
s
:
a
n
d
r
o
i
d
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
/
a
n
d
r
o
i
d
"
 

 
 
 
x
m
l
n
s
:
a
p
p
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
a
p
k
/
r
e
s
-
a
u
t
o
"
 

 
 
 
x
m
l
n
s
:
t
o
o
l
s
=
"
h
t
t
p
:
/
/
s
c
h
e
m
a
s
.
a
n
d
r
o
i
d
.
c
o
m
/
t
o
o
l
s
"
>
 

  
 
 
<
d
a
t
a
>
 

  
 
 
<
/
d
a
t
a
>
 

  
 
 
<
S
c
r
o
l
l
V
i
e
w
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
m
a
t
c
h
_
p
a
r
e
n
t
"
>
 

  
 
 
 
 
 
 
<
a
n
d
r
o
i
d
x
.
c
o
n
s
t
r
a
i
n
t
l
a
y
o
u
t
.
w
i
d
g
e
t
.
C
o
n
s
t
r
a
i
n
t
L
a
y
o
u
t
 

 
 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
<
/
a
n
d
r
o
i
d
x
.
c
o
n
s
t
r
a
i
n
t
l
a
y
o
u
t
.
w
i
d
g
e
t
.
C
o
n
s
t
r
a
i
n
t
L
a
y
o
u
t
>
 

 
 
 
<
/
S
c
r
o
l
l
V
i
e
w
>
 

<
/
l
a
y
o
u
t
>
 

4
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, at th
e b

eg
in

n
in

g
 o

f th
e o

n
C
r
e
a
t
e
V
i
e
w
(
)

 m
eth

o
d
, ch

an
g

e th
e 

in
stan

tiatio
n
 o

f th
e b

i
n
d
i
n
g
 v

ariab
le to

 u
se d

ata b
in

d
in

g
. 

R
ep

lace 

b
i
n
d
i
n
g
 
=
 
G
a
m
e
F
r
a
g
m
e
n
t
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

w
ith

 



b
i
n
d
i
n
g
 
=
 
D
a
t
a
B
i
n
d
i
n
g
U
t
i
l
.
i
n
f
l
a
t
e
(
i
n
f
l
a
t
e
r
,
 
R
.
l
a
y
o
u
t
.
g
a
m
e
_
f
r
a
g
m
e
n
t
,
 

c
o
n
t
a
i
n
e
r
,
 
f
a
l
s
e
)
 

5
. 

C
o
m

p
ile th

e co
d
e; y

o
u
 sh

o
u
ld

 b
e ab

le to
 co

m
p
ile w

ith
o
u
t an

y
 issu

es. Y
o
u
r ap

p
 n

o
w

 u
ses 

d
ata b

in
d
in

g
 an

d
 th

e v
iew

s in
 th

e lay
o
u
t can

 access th
e ap

p
 d

ata. 

8
. A

d
d

 d
a
ta

 b
in

d
in

g
 v

a
ria

b
les 

In
 th

is task
 y

o
u
 w

ill ad
d
 p

ro
p
erties in

 th
e lay

o
u
t file to

 access th
e ap

p
 d

ata fro
m

 th
e v

i
e
w
M
o
d
e
l
. 

Y
o
u
 w

ill in
itialize th

e lay
o
u
t v

ariab
les in

 th
e co

d
e. 

1
. 

In
 g
a
m
e
_
f
r
a
g
m
e
n
t
.
x
m
l

, in
sid

e th
e <

d
a
t
a
>
 tag

 ad
d
 a ch

ild
 tag

 called
 <
v
a
r
i
a
b
l
e
>

, 

d
eclare a p

ro
p

erty
 called

 g
a
m
e
V
i
e
w
M
o
d
e
l
 an

d
 o

f th
e ty

p
e G

a
m
e
V
i
e
w
M
o
d
e
l

. Y
o
u
 w

ill u
se 

th
is to

 b
in

d
 th

e d
ata in

 V
i
e
w
M
o
d
e
l
 to

 th
e lay

o
u
t. 

<
d
a
t
a
>
 

 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
n
a
m
e
=
"
g
a
m
e
V
i
e
w
M
o
d
e
l
"
 

 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
a
n
d
r
o
i
d
.
u
n
s
c
r
a
m
b
l
e
.
u
i
.
g
a
m
e
.
G
a
m
e
V
i
e
w
M
o
d
e
l
"
 
/
>
 

<
/
d
a
t
a
>
 

N
o
tice th

e ty
p
e o

f g
a
m
e
V
i
e
w
M
o
d
e
l

 co
n
tain

s th
e p

ack
ag

e n
am

e. M
ak

e su
re th

is p
ack

ag
e n

am
e 

m
atch

es w
ith

 th
e p

ack
ag

e n
am

e in
 y

o
u
r ap

p
. 

2
. 

B
elo

w
 th

e g
a
m
e
V
i
e
w
M
o
d
e
l

 d
eclaratio

n
, ad

d
 an

o
th

er v
ariab

le in
sid

e th
e <

d
a
t
a
>

 tag
 o

f 

ty
p
e I

n
t
e
g
e
r
, an

d
 n

am
e it m

a
x
N
o
O
f
W
o
r
d
s
. Y

o
u
 w

ill u
se th

is to
 b

in
d
 to

 th
e v

ariab
le in

 

V
iew

M
o
d
el to

 sto
re th

e n
u
m

b
er o

f w
o
rd

s p
er g

am
e. 

<
d
a
t
a
>
 

 
 
 
.
.
.
 

 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
n
a
m
e
=
"
m
a
x
N
o
O
f
W
o
r
d
s
"
 

 
 
 
 
 
 
 
t
y
p
e
=
"
i
n
t
"
 
/
>
 

<
/
d
a
t
a
>
 

3
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

 at th
e b

eg
in

n
in

g
 o

f th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

m
eth

o
d
, in

itialize th
e lay

o
u
t 

v
ariab

les g
a
m
e
V
i
e
w
M
o
d
e
l

 an
d
 m
a
x
N
o
O
f
W
o
r
d
s

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
b
i
n
d
i
n
g
.
g
a
m
e
V
i
e
w
M
o
d
e
l
 
=
 
v
i
e
w
M
o
d
e
l
 

  
 
 
b
i
n
d
i
n
g
.
m
a
x
N
o
O
f
W
o
r
d
s
 
=
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
 

.
.
.
 

}
 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#7


4
. 

T
h
e L

i
v
e
D
a
t
a
 is lifecy

cle-aw
are o

b
serv

ab
le, so

 y
o
u
 h

av
e to

 p
ass th

e lifecy
cle o

w
n
er to

 

th
e lay

o
u
t. In

 th
e G

a
m
e
F
r
a
g
m
e
n
t

, in
sid

e th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

m
eth

o
d
, b

elo
w

 th
e 

in
itializatio

n
 o

f th
e b

in
d
in

g
 v

ariab
les, ad

d
 th

e fo
llo

w
in

g
 co

d
e. 

 
 
 
/
/
 
S
p
e
c
i
f
y
 
t
h
e
 
f
r
a
g
m
e
n
t
 
v
i
e
w
 
a
s
 
t
h
e
 
l
i
f
e
c
y
c
l
e
 
o
w
n
e
r
 
o
f
 
t
h
e
 
b
i
n
d
i
n
g
.
 

 
 
 
/
/
 
T
h
i
s
 
i
s
 
u
s
e
d
 
s
o
 
t
h
a
t
 
t
h
e
 
b
i
n
d
i
n
g
 
c
a
n
 
o
b
s
e
r
v
e
 
L
i
v
e
D
a
t
a
 
u
p
d
a
t
e
s
 

 
 
 
b
i
n
d
i
n
g
.
l
i
f
e
c
y
c
l
e
O
w
n
e
r
 
=
 
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 

R
ecall th

at y
o
u
 im

p
lem

en
ted

 a sim
ilar fu

n
ctio

n
ality

 w
h
en

 im
p
lem

en
tin

g
 L
i
v
e
D
a
t
a

 o
b
serv

ers. 

Y
o
u
 p

assed
 v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 as o
n
e o

f th
e p

aram
eters to

 th
e L

i
v
e
D
a
t
a

 o
b
serv

ers. 

9
. U

se b
in

d
in

g
 ex

p
ressio

n
s 

B
in

d
in

g
 ex

p
ressio

n
s are w

ritten
 w

ith
in

 th
e lay

o
u
t in

 th
e attrib

u
te p

ro
p
erties (su

ch
 as 

a
n
d
r
o
i
d
:
t
e
x
t
) referen

cin
g
 th

e lay
o
u
t p

ro
p
erties. L

ay
o
u
t p

ro
p
erties are d

eclared
 at th

e to
p
 o

f th
e 

d
ata b

in
d
in

g
 lay

o
u
t file, v

ia th
e <

v
a
r
i
a
b
l
e
>
 tag

. W
h
en

 an
y
 o

f th
e d

ep
en

d
en

t v
ariab

les ch
an

g
e, 

th
e ‘D

B
 L

ib
rary

' w
ill ru

n
 y

o
u
r b

in
d
in

g
 ex

p
ressio

n
s (an

d
 th

u
s u

p
d
ates th

e v
iew

s). T
h
is ch

an
g

e-

d
etectio

n
 is a g

reat o
p
tim

izatio
n
 w

h
ich

 y
o
u
 g

et fo
r free, w

h
en

 y
o
u
 u

se a D
ata B

in
d
in

g
 L

ib
rary

. 

S
y
n

ta
x

 fo
r b

in
d

in
g

 ex
p

ressio
n

s 

B
in

d
in

g
 ex

p
ressio

n
s start w

ith
 an

 @
 sy

m
b

o
l an

d
 are w

rap
p

ed
 in

sid
e cu

rly
 b

races {
}
. In

 th
e 

fo
llo

w
in

g
 ex

am
p
le, th

e T
e
x
t
V
i
e
w

 tex
t is set to

 th
e f

i
r
s
t
N
a
m
e

 p
ro

p
erty

 o
f th

e u
s
e
r

 v
ariab

le: 

E
x
am

p
le: 

<
T
e
x
t
V
i
e
w
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
w
i
d
t
h
=
"
w
r
a
p
_
c
o
n
t
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
y
o
u
t
_
h
e
i
g
h
t
=
"
w
r
a
p
_
c
o
n
t
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
u
s
e
r
.
f
i
r
s
t
N
a
m
e
}
"
 
/
>
 

S
tep

 1
: A

d
d

 b
in

d
in

g
 ex

p
re

ssio
n

 to
 th

e cu
rren

t w
o
rd

 

In
 th

is step
, y

o
u
 b

in
d
 th

e cu
rren

t w
o

rd
 tex

t v
iew

 to
 th

e L
i
v
e
D
a
t
a
 o

b
ject in

 th
e V

i
e
w
M
o
d
e
l

. 

1
. 

In
 g
a
m
e
_
f
r
a
g
m
e
n
t
.
x
m
l

, ad
d
 a t

e
x
t
 attrib

u
te to

 th
e t

e
x
t
V
i
e
w
_
u
n
s
c
r
a
m
b
l
e
d
_
w
o
r
d

 tex
t 

v
iew

. U
se th

e n
ew

 lay
o
u
t v

ariab
le, g

a
m
e
V
i
e
w
M
o
d
e
l

 an
d
 assig

n
 

@
{
g
a
m
e
V
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
}

 to
 th

e t
e
x
t
 attrib

u
te. 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
t
e
x
t
V
i
e
w
_
u
n
s
c
r
a
m
b
l
e
d
_
w
o
r
d
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
g
a
m
e
V
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
}
"
 

 
 
 
.
.
.
/
>
 

2
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, rem
o
v

e th
e L

i
v
e
D
a
t
a
 o

b
serv

er co
d
e fo

r c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

: 

Y
o
u
 d

o
n
't n

eed
 th

e o
b
serv

er co
d
e in

 frag
m

en
t an

y
 m

o
re. T

h
e lay

o
u
t receiv

es th
e u

p
d
ates 

o
f th

e ch
an

g
es to

 th
e L

i
v
e
D
a
t
a

 d
irectly

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#8


R
em

o
v
e: 

v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
W
o
r
d
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
t
e
x
t
V
i
e
w
U
n
s
c
r
a
m
b
l
e
d
W
o
r
d
.
t
e
x
t
 
=
 
n
e
w
W
o
r
d
 

 
 
 
}
)
 

3
. 

R
u
n

 y
o
u
r ap

p
, y

o
u
r ap

p
 sh

o
u
ld

 w
o
rk

 as b
efo

re. B
u

t n
o
w

 th
e scram

b
led

 w
o

rd
 tex

t v
iew

 

u
ses th

e b
in

d
in

g
 ex

p
ressio

n
s to

 u
p
d
ate th

e U
I, n

o
t th

e L
i
v
e
D
a
t
a
 o

b
serv

ers. 

S
tep

 2
: A

d
d

 b
in

d
in

g
 ex

p
re

ssio
n

 to
 th

e sco
re a

n
d

 th
e w

o
rd

 

co
u

n
t 

R
eso

u
rces in

 d
a

ta
 b

in
d

in
g

 ex
p

ressio
n

s 

A
 d

ata b
in

d
in

g
 ex

p
ressio

n
 can

 referen
ce ap

p
 reso

u
rces w

ith
 th

e fo
llo

w
in

g
 sy

n
tax

. 

E
x
am

p
le: 

a
n
d
r
o
i
d
:
p
a
d
d
i
n
g
=
"
@
{
@
d
i
m
e
n
/
l
a
r
g
e
P
a
d
d
i
n
g
}
"
 

In
 th

e ab
o
v
e ex

am
p
le, th

e p
a
d
d
i
n
g
 attrib

u
te is assig

n
ed

 a v
alu

e o
f l

a
r
g
e
P
a
d
d
i
n
g

 fro
m

 th
e 

d
i
m
e
n
.
x
m
l
 reso

u
rce file. 

Y
o
u
 can

 also
 p

ass lay
o
u
t p

ro
p
erties as reso

u
rce p

aram
eters. 

E
x
am

p
le: 

a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
e
x
a
m
p
l
e
_
r
e
s
o
u
r
c
e
(
u
s
e
r
.
l
a
s
t
N
a
m
e
)
}
"
 

s
t
r
i
n
g
s
.
x
m
l
 

<
s
t
r
i
n
g
 
n
a
m
e
=
"
e
x
a
m
p
l
e
_
r
e
s
o
u
r
c
e
"
>
L
a
s
t
 
N
a
m
e
:
 
%
s
<
/
s
t
r
i
n
g
>
 

In
 th

e ab
o
v
e ex

am
p
le, e

x
a
m
p
l
e
_
r
e
s
o
u
r
c
e

 is a strin
g
 reso

u
rce w

ith
 %
s
 p

laceh
o
ld

er. Y
o
u
 are 

p
assin

g
 u
s
e
r
.
l
a
s
t
N
a
m
e
 as a reso

u
rce p

aram
eter in

 th
e b

in
d
in

g
 ex

p
ressio

n
, w

h
ere u

s
e
r
 is a 

lay
o
u
t v

ariab
le. 

In
 th

is step
 y

o
u
 w

ill ad
d
 b

in
d
in

g
 ex

p
ressio

n
s to

 th
e sco

re an
d
 w

o
rd

 co
u
n
t tex

t v
iew

s, p
assin

g
 in

 

th
e reso

u
rce p

aram
eters. T

h
is step

 is sim
ilar to

 w
h
at y

o
u
 d

id
 fo

r t
e
x
t
V
i
e
w
_
u
n
s
c
r
a
m
b
l
e
d
_
w
o
r
d

 

ab
o
v
e. 

1
. 

In
 g
a
m
e
_
f
r
a
g
m
e
n
t
.
x
m
l

, u
p
d
ate th

e t
e
x
t
 attrib

u
te fo

r w
o
r
d
_
c
o
u
n
t
 tex

t v
iew

 w
ith

 th
e 

fo
llo

w
in

g
 b

in
d
in

g
 ex

p
ressio

n
. U

se w
o
r
d
_
c
o
u
n
t

 strin
g
 reso

u
rce an

d
 p

ass in
 

g
a
m
e
V
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t

, an
d
 m
a
x
N
o
O
f
W
o
r
d
s

 as reso
u
rce p

aram
eters. 



<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
w
o
r
d
_
c
o
u
n
t
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
w
o
r
d
_
c
o
u
n
t
(
g
a
m
e
V
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
,
 

m
a
x
N
o
O
f
W
o
r
d
s
)
}
"
 

 
 
 
.
.
.
/
>
 

2
. 

U
p
d
ate th

e t
e
x
t
 attrib

u
te fo

r s
c
o
r
e
 tex

t v
iew

 w
ith

 th
e fo

llo
w

in
g
 b

in
d
in

g
 ex

p
ressio

n
. U

se 

s
c
o
r
e
 strin

g
 reso

u
rce an

d
 p

ass in
 g
a
m
e
V
i
e
w
M
o
d
e
l
.
s
c
o
r
e

 as a reso
u

rce p
aram

eter. 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
c
o
r
e
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
s
c
o
r
e
(
g
a
m
e
V
i
e
w
M
o
d
e
l
.
s
c
o
r
e
)
}
"
 

 
 
 
.
.
.
 
/
>
 

3
. 

R
em

o
v
e L

i
v
e
D
a
t
a

 o
b
serv

ers fro
m

 th
e G

a
m
e
F
r
a
g
m
e
n
t

. Y
o
u
 d

o
n
't n

eed
 th

em
 an

y
 lo

n
g

er, 

b
in

d
in

g
 ex

p
ressio

n
s u

p
d
ate th

e U
I w

h
en

 th
e co

rresp
o
n
d
in

g
 L
i
v
e
D
a
t
a
 ch

an
g

es. 

R
em

o
v
e: 

v
i
e
w
M
o
d
e
l
.
s
c
o
r
e
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
S
c
o
r
e
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
s
c
o
r
e
.
t
e
x
t
 
=
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
s
c
o
r
e
,
 
n
e
w
S
c
o
r
e
)
 

 
 
 
}
)
 

 v
i
e
w
M
o
d
e
l
.
c
u
r
r
e
n
t
W
o
r
d
C
o
u
n
t
.
o
b
s
e
r
v
e
(
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
,
 

 
 
 
{
 
n
e
w
W
o
r
d
C
o
u
n
t
 
-
>
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
w
o
r
d
C
o
u
n
t
.
t
e
x
t
 
=
 

 
 
 
 
 
 
 
 
 
 
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
w
o
r
d
_
c
o
u
n
t
,
 
n
e
w
W
o
r
d
C
o
u
n
t
,
 
M
A
X
_
N
O
_
O
F
_
W
O
R
D
S
)
 

 
 
 
}
)
 

4
. 

R
u
n

 y
o
u
r ap

p
 an

d
 p

lay
 th

ro
u
g
h
 so

m
e w

o
rd

s. N
o
w

 y
o
u
r co

d
e u

ses L
i
v
e
D
a
t
a

 an
d
 b

in
d
in

g
 

ex
p
ressio

n
s to

 u
p
d
ate th

e U
I. 



C
o
n
g
ratu

latio
n
s! Y

o
u
 h

av
e learn

ed
 h

o
w

 to
 u

se L
i
v
e
D
a
t
a

 w
ith

 L
i
v
e
D
a
t
a
 o

b
serv

ers an
d
 

L
i
v
e
D
a
t
a
 w

ith
 b

in
d
in

g
 ex

p
ressio

n
s. 

1
0
. T

est U
n

scra
m

b
le a

p
p

 w
ith

 T
a
lk

b
a
ck

 en
a
b

led
 

A
s y

o
u
'v

e b
een

 learn
in

g
 th

ro
u
g
h
o
u
t th

is co
u
rse, y

o
u
 w

an
t to

 b
u
ild

 ap
p
s th

at are accessib
le to

 as 

m
an

y
 u

sers as p
o
ssib

le. S
o
m

e u
sers m

ay
 u

se T
alk

b
ack

 to
 access an

d
 n

av
ig

ate y
o
u
r ap

p
. 

T
alk

B
ack

 is th
e G

o
o
g
le screen

 read
er in

clu
d

ed
 o

n
 A

n
d
ro

id
 d

ev
ices. T

alk
B

ack
 g

iv
es y

o
u
 sp

o
k
en

 

feed
b
ack

 so
 th

at y
o
u
 can

 u
se y

o
u
r d

ev
ice w

ith
o
u
t lo

o
k
in

g
 at th

e screen
. 

W
ith

 T
alk

b
ack

 en
ab

led
, en

su
re th

at a p
lay

er can
 p

lay
 th

e g
am

e. 

1
. 

E
n
ab

le T
alk

b
ack

 o
n
 y

o
u
r d

ev
ice b

y
 fo

llo
w

in
g
 th

ese in
stru

ctio
n
s. 

2
. 

R
etu

rn
 to

 th
e U

n
scram

b
le ap

p
. 

3
. 

E
x
p
lo

re y
o
u
r ap

p
 w

ith
 T

alk
b
ack

 u
sin

g
 th

ese in
stru

ctio
n
s. S

w
ip

e rig
h
t to

 n
av

ig
ate th

ro
u
g
h
 

screen
 elem

en
ts in

 seq
u
en

ce, an
d
 sw

ip
e left to

 g
o
 in

 th
e o

p
p
o
site d

irectio
n
. D

o
u
b
le

-tap
 

an
y
w

h
ere to

 select. V
erify

 th
at y

o
u
 can

 reach
 all elem

en
ts o

f y
o
u
r ap

p
 w

ith
 sw

ip
e 

g
estu

res. 

4
. 

E
n
su

re th
at a T

alk
b
ack

 u
ser is ab

le to
 n

av
ig

ate to
 each

 item
 o

n
 th

e screen
. 

5
. 

O
b
serv

e th
at T

alk
b
ack

 tries to
 read

 th
e scram

b
led

 w
o
rd

 as a w
o

rd
. T

h
is m

ay
 b

e co
n
fu

sin
g
 

to
 th

e p
lay

er sin
ce th

is is n
o
t a real w

o
rd

. 

6
. 

A
 b

etter u
ser ex

p
erien

ce w
o
u
ld

 b
e to

 h
av

e T
alk

b
ack

 read
 alo

u
d
 th

e in
d
iv

id
u
al ch

aracters 

o
f th

e scram
b
led

 w
o
rd

. W
ith

in
 th

e G
a
m
e
V
i
e
w
M
o
d
e
l

, co
n
v
ert th

e scram
b
led

 w
o
rd

 S
t
r
i
n
g
 

to
 a S

p
a
n
n
a
b
l
e
 strin

g
. A

 sp
an

n
ab

le strin
g
 is a strin

g
 w

ith
 so

m
e ex

tra in
fo

rm
atio

n
 

attach
ed

 to
 it. In

 th
is case, w

e w
an

t to
 asso

ciate th
e strin

g
 w

ith
 a T

t
s
S
p
a
n

 o
f 

T
Y
P
E
_
V
E
R
B
A
T
I
M
, so

 th
at th

e tex
t-to

-sp
eech

 en
g
in

e read
s alo

u
d
 th

e scram
b
led

 w
o
rd

 

v
erb

atim
, ch

aracter b
y
 ch

aracter. 

7
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

, u
se th

e fo
llo

w
in

g
 co

d
e to

 m
o

d
ify

 h
o
w

 th
e c

u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d

 

v
ariab

le is d
eclared

: 

v
a
l
 
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
:
 
L
i
v
e
D
a
t
a
<
S
p
a
n
n
a
b
l
e
>
 
=
 

T
r
a
n
s
f
o
r
m
a
t
i
o
n
s
.
m
a
p
(
_
c
u
r
r
e
n
t
S
c
r
a
m
b
l
e
d
W
o
r
d
)
 
{
 

 
 
 
 
i
f
 
(
i
t
 
=
=
 
n
u
l
l
)
 
{
 

 
 
 
 
 
 
 
 
S
p
a
n
n
a
b
l
e
S
t
r
i
n
g
(
"
"
)
 

 
 
 
 
}
 
e
l
s
e
 
{
 

 
 
 
 
 
 
 
 
v
a
l
 
s
c
r
a
m
b
l
e
d
W
o
r
d
 
=
 
i
t
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
 
 
 
 
 
v
a
l
 
s
p
a
n
n
a
b
l
e
:
 
S
p
a
n
n
a
b
l
e
 
=
 
S
p
a
n
n
a
b
l
e
S
t
r
i
n
g
(
s
c
r
a
m
b
l
e
d
W
o
r
d
)
 

 
 
 
 
 
 
 
 
s
p
a
n
n
a
b
l
e
.
s
e
t
S
p
a
n
(
 

 
 
 
 
 
 
 
 
 
 
 
 
T
t
s
S
p
a
n
.
V
e
r
b
a
t
i
m
B
u
i
l
d
e
r
(
s
c
r
a
m
b
l
e
d
W
o
r
d
)
.
b
u
i
l
d
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
 
0
,
 

 
 
 
 
 
 
 
 
 
 
 
 
s
c
r
a
m
b
l
e
d
W
o
r
d
.
l
e
n
g
t
h
,
 

 
 
 
 
 
 
 
 
 
 
 
 
S
p
a
n
n
a
b
l
e
.
S
P
A
N
_
I
N
C
L
U
S
I
V
E
_
I
N
C
L
U
S
I
V
E
 

 
 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
 
s
p
a
n
n
a
b
l
e
 

 
 
 
 
}
 

}
 

T
h
is v

ariab
le is n

o
w

 a L
i
v
e
D
a
t
a
<
S
p
a
n
n
a
b
l
e
>

 in
stead

 o
f L

i
v
e
D
a
t
a
<
S
t
r
i
n
g
>

. Y
o
u
 d

o
n
't h

av
e to

 

w
o
rry

 ab
o
u
t u

n
d
erstan

d
in

g
 all th

e d
etails o

f h
o
w

 th
is w

o
rk

s, b
u
t th

e im
p
lem

en
tatio

n
 u

ses a 

https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#9
https://support.google.com/accessibility/android/answer/6283677
https://support.google.com/accessibility/android/answer/6007100
https://developer.android.com/guide/topics/ui/accessibility/testing#explore_your_app_with_talkback
https://developer.android.com/reference/android/text/style/TtsSpan
https://developer.android.com/reference/android/text/style/TtsSpan#TYPE_VERBATIM


L
i
v
e
D
a
t
a
 tran

sfo
rm

atio
n

 to
 co

n
v
ert th

e cu
rren

t scram
b
led

 w
o
rd

 S
t
r
i
n
g
 in

to
 a S

p
an

n
ab

le strin
g
 

th
at can

 b
e h

an
d
led

 ap
p
ro

p
riately

 b
y
 th

e accessib
ility

 serv
ice. In

 th
e n

ex
t co

d
elab

, y
o
u
 w

ill learn
 

m
o
re ab

o
u
t L

i
v
e
D
a
t
a
 tran

sfo
rm

atio
n
s, w

h
ich

 allo
w

 y
o
u
 to

 retu
rn

 a d
ifferen

t L
i
v
e
D
a
t
a

 in
stan

ce 

b
ased

 o
n
 th

e v
alu

e o
f co

rresp
o
n
d
in

g
 L
i
v
e
D
a
t
a
. 

8
. 

R
u
n

 th
e U

n
scram

b
le ap

p
, ex

p
lo

re y
o
u
r ap

p
 w

ith
 T

alk
b
ack

. T
alk

B
ack

 sh
o
u
ld

 read
 o

u
t th

e 

in
d
iv

id
u
al ch

aracters o
f th

e scram
b
led

 w
o
rd

 n
o
w

. 

F
o
r m

o
re in

fo
rm

atio
n
 o

n
 h

o
w

 to
 m

ak
e y

o
u
r ap

p
 m

o
re accessib

le, ch
eck

 o
u
t th

ese p
rin

cip
les. 

N
o
te: T

h
e accessib

ility
 serv

ice in
clu

d
ed

 o
n
 y

o
u
r d

ev
ice m

ay
 v

ary
 o

n
 y

o
u
r d

ev
ice d

ep
en

d
in

g
 o

n
 

th
e d

ev
ice m

an
u

factu
rer, y

o
u
 m

ay
 ex

p
erien

ce d
ifferen

t b
eh

av
io

r. If th
e in

d
iv

id
u
al ch

aracters are 

n
o
t b

ein
g
 read

 alo
u
d
 fo

r th
e scram

b
led

 w
o
rd

, try
 ru

n
n
in

g
 y

o
u
r ap

p
 o

n
 th

e em
u
lato

r in
 A

n
d
ro

id
 

S
tu

d
io

. Y
o
u
 w

ill n
eed

 to
 in

stall th
e A

n
d
ro

id
 A

ccessib
ility

 S
u
ite ap

p
 o

n
 th

e em
u
lato

r in
 o

rd
er to

 

en
ab

le T
alk

b
ack

. 

1
1
. D

ele
te u

n
u

se
d

 co
d

e 

It is a g
o
o
d
 p

ractice to
 d

elete th
e d

ead
, u

n
u
sed

, u
n

w
an

ted
 co

d
e fo

r th
e so

lu
tio

n
 co

d
e. T

h
is m

ak
es 

th
e co

d
e easy

 to
 m

ain
tain

, w
h
ich

 also
 m

ak
es it easier fo

r n
ew

 team
m

ates to
 u

n
d
erstan

d
 th

e co
d

e 

b
etter. 

1
. 

In
 G
a
m
e
F
r
a
g
m
e
n
t

, d
elete g

e
t
N
e
x
t
S
c
r
a
m
b
l
e
d
W
o
r
d
(
)

an
d
 o
n
D
e
t
a
c
h
(
)
 m

eth
o
d
s. 

2
. 

In
 G
a
m
e
V
i
e
w
M
o
d
e
l

 d
elete o

n
C
l
e
a
r
e
d
(
)
 m

eth
o
d
. 

3
. 

D
elete an

y
 u

n
u
sed

 im
p
o
rts, at th

e to
p
 o

f th
e so

u
rce files. T

h
ey

 w
ill b

e g
rey

ed
 o

u
t. 

Y
o
u
 d

o
n
't n

eed
 th

e lo
g
 statem

en
ts an

y
 m

o
re, y

o
u
 can

 d
elete th

em
 fro

m
 th

e co
d
e if y

o
u
 p

refer. 

1
. 

[O
p
tio

n
al] D

elete th
e L

o
g

 statem
en

ts in
 th

e so
u
rce files(

G
a
m
e
F
r
a
g
m
e
n
t
.
k
t

 an
d
 

G
a
m
e
V
i
e
w
M
o
d
e
l
.
k
t

) y
o
u

 ad
d
ed

 in
 th

e p
rev

io
u
s co

d
elab

, to
 u

n
d
erstan

d
 th

e V
i
e
w
M
o
d
e
l
 

lifecy
cle. 

1
2
. S

o
lu

tio
n

 co
d

e
 

T
h
e so

lu
tio

n
 co

d
e fo

r th
is co

d
elab

 is in
 th

e p
ro

ject sh
o
w

n
 b

elo
w

. 

S
o
lu

tio
n

 C
o

d
e U

R
L

: h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-

u
n
scram

b
le-ap

p
/tree/m

ain
 

1
. 

N
av

ig
ate to

 th
e p

ro
v
id

ed
 G

itH
u

b
 rep

o
sito

ry
 p

ag
e fo

r th
e p

ro
ject. 

2
. 

V
erify

 th
at th

e b
ran

ch
 n

am
e m

atch
es th

e b
ran

ch
 n

am
e sp

ecified
 in

 th
e co

d
elab

. F
o
r 

ex
am

p
le, in

 th
e fo

llo
w

in
g
 screen

sh
o
t th

e b
ran

ch
 n

am
e is m

a
in

. 

https://developer.android.com/guide/topics/ui/accessibility/principles
https://play.google.com/store/apps/details?id=com.google.android.marvin.talkback
https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#10
https://developer.android.com/codelabs/basic-android-kotlin-training-livedata?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-3%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-livedata#11
https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/tree/main
https://github.com/google-developer-training/android-basics-kotlin-unscramble-app/tree/main


S
h

a
red

 V
ie

w
M

o
d

el A
cro

ss F
ra

g
m

en
ts 

1
. B

efo
re y

o
u
 b

eg
in

 

2
. S

tarter ap
p
 o

v
erv

iew
 

3
. C

o
m

p
lete th

e N
av

ig
atio

n
 G

rap
h

 

4
. C

reate a sh
ared

 V
iew

M
o
d
el 

5
. U

se th
e V

iew
M

o
d

el to
 u

p
d
ate th

e U
I 

6
. U

se V
iew

M
o
d
el w

ith
 d

ata b
in

d
in

g
 

7
. U

p
d
ate p

ick
u
p
 an

d
 su

m
m

ary
 frag

m
en

t to
 u

se v
iew

 m
o
d
el 

8
. C

alcu
late p

rice fro
m

 o
rd

er d
etails 

9
. S

etu
p
 click

 listen
ers u

sin
g
 listen

er b
in

d
in

g
 

1
0
. S

o
lu

tio
n
 co

d
e 

1
1
. S

u
m

m
ary

 

1
2
. L

earn
 m

o
re 

 1
. B

efo
re y

o
u

 b
eg

in
 

Y
o
u
 h

av
e learn

ed
 h

o
w

 to
 u

se activ
ities, frag

m
en

ts, in
ten

ts, d
ata b

in
d
in

g
, n

av
ig

atio
n
 co

m
p
o
n
en

ts, 

an
d
 th

e b
asics o

f arch
itectu

re co
m

p
o
n
en

ts. In
 th

is co
d
elab

, y
o
u
 w

ill p
u
t ev

ery
th

in
g
 to

g
eth

er an
d
 

w
o
rk

 o
n
 an

 ad
v

an
ced

 sam
p
le, a cu

p
cak

e o
rd

erin
g

 ap
p
. 

Y
o
u
 w

ill learn
 h

o
w

 to
 u

se a sh
ared

 V
i
e
w
M
o
d
e
l
 to

 sh
are d

ata b
etw

een
 th

e frag
m

en
ts o

f th
e sam

e 

activ
ity

 an
d

 n
ew

 co
n

cep
ts lik

e L
i
v
e
D
a
t
a
 tran

sfo
rm

atio
n
s. 

P
r
ere

q
u

isite
s 

• 
C

o
m

fo
rtab

le w
ith

 read
in

g
 an

d
 u

n
d
erstan

d
in

g
 A

n
d

ro
id

 lay
o
u
ts in

 X
M

L
 

• 
F

am
iliar w

ith
 th

e b
asics o

f th
e Jetp

ack
 N

av
ig

atio
n

 C
o
m

p
o
n
en

t 

• 
A

b
le to

 create a n
av

ig
atio

n
 g

rap
h
 w

ith
 frag

m
en

t d
estin

atio
n
s in

 an
 ap

p
 

• 
H

av
e p

rev
io

u
sly

 u
sed

 frag
m

en
ts w

ith
in

 an
 activ

ity
 

• 
C

an
 create a V

i
e
w
M
o
d
e
l

 to
 sto

re ap
p
 d

ata 

• 
C

an
 u

se d
ata b

in
d
in

g
 w

ith
 L
i
v
e
D
a
t
a
 to

 k
eep

 th
e U

I u
p

-to
-d

ate w
ith

 th
e ap

p
 d

ata in
 th

e 
V
i
e
w
M
o
d
e
l
 

W
h

a
t y

o
u

'll lea
rn

 

• 
H

o
w

 to
 im

p
lem

en
t reco

m
m

en
d
ed

 ap
p
 arch

itectu
re p

ractices w
ith

in
 a m

o
re ad

v
an

ced
 u

se 

case 

• 
H

o
w

 to
 u

se a sh
ared

 V
i
e
w
M
o
d
e
l

 acro
ss frag

m
en

ts in
 an

 activ
ity

 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#0
https://developer.android.com/topic/libraries/architecture/viewmodel.html#sharing
https://developer.android.com/guide/navigation


3
. 

In
 th

e Im
p

o
rt P

ro
ject d

ialo
g
, n

av
ig

ate to
 w

h
ere th

e u
n
zip

p
ed

 p
ro

ject fo
ld

er is lo
cated

 

(lik
ely

 in
 y

o
u
r D

o
w

n
lo

a
d

s fo
ld

er). 

4
. 

D
o
u
b
le-click

 o
n
 th

at p
ro

ject fo
ld

er. 

5
. 

W
ait fo

r A
n
d
ro

id
 S

tu
d
io

 to
 o

p
en

 th
e p

ro
ject. 

6
. 

C
lick

 th
e R

u
n

 b
u
tto

n
 

to
 b

u
ild

 an
d
 ru

n
 th

e ap
p
. M

ak
e su

re it b
u
ild

s as ex
p

ected
. 

7
. 

B
ro

w
se th

e p
ro

ject files in
 th

e P
ro

ject to
o
l w

in
d
o

w
 to

 see h
o
w

 th
e ap

p
 is set-u

p
. 

S
ta

rter co
d

e w
a
lk

 th
ro

u
g

h
 

1
. 

O
p
en

 th
e d

o
w

n
lo

ad
ed

 p
ro

ject in
 A

n
d
ro

id
 S

tu
d
io

. T
h
e fo

ld
er n

am
e o

f th
e p

ro
ject is 

a
n
d
r
o
i
d
-
b
a
s
i
c
s
-
k
o
t
l
i
n
-
c
u
p
c
a
k
e
-
a
p
p
-
s
t
a
r
t
e
r

. T
h
en

 ru
n
 th

e ap
p
. 

2
. 

B
ro

w
se th

e files to
 u

n
d
erstan

d
 th

e starter co
d
e. F

o
r lay

o
u
t files, y

o
u
 can

 u
se th

e S
p

lit 

o
p
tio

n
 in

 th
e to

p
 rig

h
t co

rn
er to

 see a p
rev

iew
 o

f th
e lay

o
u
t an

d
 th

e X
M

L
 at th

e sam
e 

tim
e. 

3
. 

W
h
en

 y
o
u
 co

m
p
ile an

d
 ru

n
 th

e ap
p
, y

o
u
'll n

o
tice th

e ap
p
 is in

co
m

p
lete. T

h
e b

u
tto

n
s d

o
n
't 

d
o
 m

u
ch

 (ex
cep

t fo
r d

isp
lay

in
g
 a T

o
a
s
t
 m

essag
e) an

d
 y

o
u
 can

't n
av

ig
ate to

 th
e o

th
er 

frag
m

en
ts. 

H
ere's a w

alk
th

ro
u
g
h
 o

f im
p
o
rtan

t files in
 th

e p
ro

ject. 

M
a

in
A

ctiv
ity

: 

T
h
e M

a
i
n
A
c
t
i
v
i
t
y
 h

as sim
ilar co

d
e to

 th
e d

efau
lt g

en
erated

 co
d
e, w

h
ich

 sets th
e activ

ity
's 

co
n
ten

t v
iew

 as a
c
t
i
v
i
t
y
_
m
a
i
n
.
x
m
l

. T
h
is co

d
e u

ses a p
aram

eterized
 co

n
stru

cto
r 

A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y
(
@
L
a
y
o
u
t
R
e
s
 
i
n
t
 
c
o
n
t
e
n
t
L
a
y
o
u
t
I
d
)

 w
h
ich

 tak
es in

 a lay
o
u
t th

at w
ill b

e 

in
flated

 as p
art o

f s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)

. 

C
o
d
e in

 th
e M

a
i
n
A
c
t
i
v
i
t
y

 class 

c
l
a
s
s
 
M
a
i
n
A
c
t
i
v
i
t
y
 
:
 
A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y
(
R
.
l
a
y
o
u
t
.
a
c
t
i
v
i
t
y
_
m
a
i
n
)
 

is sam
e as th

e fo
llo

w
in

g
 co

d
e u

sin
g
 th

e d
efau

lt A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y

 co
n
stru

cto
r: 

c
l
a
s
s
 
M
a
i
n
A
c
t
i
v
i
t
y
 
:
 
A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y
(
)
 
{
 

  
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
 
 
 
 
s
e
t
C
o
n
t
e
n
t
V
i
e
w
(
R
.
l
a
y
o
u
t
.
a
c
t
i
v
i
t
y
_
m
a
i
n
)
 

 
 
 
}
 

}
 

L
a

y
o
u

ts (res/la
y
o

u
t fo

ld
er): 



T
h
e l

a
y
o
u
t
 reso

u
rce fo

ld
er co

n
tain

s activ
ity

 an
d
 frag

m
en

t lay
o
u
t files. T

h
ese are sim

p
le lay

o
u
t 

files, an
d
 th

e X
M

L
 is fam

iliar fro
m

 th
e p

rev
io

u
s co

d
elab

s. 

• 
f
r
a
g
m
e
n
t
_
s
t
a
r
t
.
x
m
l

 is th
e first screen

 sh
o
w

n
 in

 th
e ap

p
. It h

as a cu
p
cak

e im
ag

e an
d
 

th
ree b

u
tto

n
s to

 ch
o
o
se th

e n
u
m

b
er o

f cu
p
cak

es to
 o

rd
er: o

n
e cu

p
cak

e, six
 cu

p
cak

es, an
d
 

tw
elv

e cu
p
cak

es. 

• 
f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

 sh
o
w

s a list o
f cu

p
cak

e flav
o
rs as rad

io
 b

u
tto

n
 o

p
tio

n
s w

ith
 a 

N
ex

t b
u
tto

n
. 

• 
f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

 p
ro

v
id

es an
 o

p
tio

n
 to

 select p
ick

u
p
 d

ay
 an

d
 a N

ex
t b

u
tto

n
 to

 g
o
 

to
 th

e su
m

m
ary

 screen
. 

• 
f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

 d
isp

lay
s a su

m
m

ary
 o

f th
e o

rd
er d

etails su
ch

 as q
u
an

tity
, flav

o
r 

an
d
 a b

u
tto

n
 to

 sen
d
 th

e o
rd

er to
 an

o
th

er ap
p
. 

F
ra

g
m

en
t cla

sses: 

• 
S
t
a
r
t
F
r
a
g
m
e
n
t
.
k
t

 is th
e first screen

 sh
o
w

n
 in

 th
e ap

p
. T

h
is class co

n
tain

s th
e v

iew
 

b
in

d
in

g
 co

d
e an

d
 a click

 h
an

d
ler fo

r th
e th

ree b
u
tto

n
s. 

• 
F
l
a
v
o
r
F
r
a
g
m
e
n
t
.
k
t

 , P
i
c
k
u
p
F
r
a
g
m
e
n
t
.
k
t

, an
d
 S
u
m
m
a
r
y
F
r
a
g
m
e
n
t
.
k
t

 classes co
n

tain
 

m
o
stly

 b
o
ilerp

late co
d
e an

d
 a click

 h
an

d
ler fo

r th
e N

ex
t o

r S
en

d
 O

rd
er to

 A
n

o
th

er A
p

p
 

b
u
tto

n
, w

h
ich

 sh
o
w

 a to
ast m

essag
e. 

R
eso

u
rces (res fo

ld
er): 

• 
d
r
a
w
a
b
l
e
 fo

ld
er co

n
tain

s th
e cu

p
cak

e asset fo
r th

e first screen
, as w

ell as th
e lau

n
ch

er 

ico
n
 files. 

• 
n
a
v
i
g
a
t
i
o
n
/
n
a
v
_
g
r
a
p
h
.
x
m
l

 co
n
tain

s fo
u
r frag

m
en

t d
estin

atio
n
s (
s
t
a
r
t
F
r
a
g
m
e
n
t

, 

f
l
a
v
o
r
F
r
a
g
m
e
n
t

, p
i
c
k
u
p
F
r
a
g
m
e
n
t
, an

d
 s
u
m
m
a
r
y
F
r
a
g
m
e
n
t

) w
ith

o
u
t A

ctio
n
s, w

h
ich

 y
o
u
 

w
ill d

efin
e later in

 th
e co

d
elab

. 

• 
v
a
l
u
e
s
 fo

ld
er co

n
tain

s th
e co

lo
rs, d

im
en

sio
n

s, strin
g
s, sty

les, an
d
 th

em
es u

sed
 fo

r 

cu
sto

m
izin

g
 th

e ap
p
 th

em
e. Y

o
u
 sh

o
u
ld

 b
e fam

iliar w
ith

 th
ese reso

u
rce ty

p
es fro

m
 

p
rev

io
u
s co

d
elab

s. 

3
. C

o
m

p
le

te th
e N

a
v
ig

a
tio

n
 G

ra
p

h
 

In
 th

is task
, y

o
u
'll co

n
n
ect th

e screen
s o

f th
e C

u
p

c
a
k

e ap
p
 to

g
eth

er an
d
 fin

ish
 im

p
lem

en
tin

g
 

p
ro

p
er n

av
ig

atio
n
 w

ith
in

 th
e ap

p
. 

D
o
 y

o
u
 rem

em
b
er w

h
at w

e n
eed

 to
 u

se th
e N

av
ig

atio
n
 co

m
p
o
n
en

t? F
o
llo

w
 th

is g
u
id

e fo
r a 

refresh
er o

n
 h

o
w

 to
 set u

p
 y

o
u
r p

ro
ject an

d
 ap

p
 to

: 

• 
In

clu
d
e th

e Jetp
ack

 N
av

ig
atio

n
 lib

rary
 

• 
A

d
d
 a N

a
v
H
o
s
t
 to

 th
e activ

ity
 

• 
C

reate a n
av

ig
atio

n
 g

rap
h

 

• 
A

d
d
 frag

m
en

t d
estin

atio
n
s to

 th
e n

av
ig

atio
n
 g

rap
h

 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#2
https://developer.android.com/guide/navigation/navigation-getting-started
https://developer.android.com/jetpack/androidx/releases/navigation


C
o
n

n
ect d

estin
a
tio

n
s in

 n
a
v
ig

a
tio

n
 g

ra
p

h
 

1
. 

In
 A

n
d
ro

id
 S

tu
d
io

, in
 th

e P
ro

ject w
in

d
o
w

, o
p

en
 r

es >
 n

a
v
ig

a
tio

n
 >

 n
a
v
_
g
ra

p
h

.x
m

l file. 

S
w

itch
 to

 th
e D

esig
n

 tab
, if it's n

o
t alread

y
 selected

. 

 

2
. 

T
h
is o

p
en

s th
e N

a
v
ig

a
tio

n
 E

d
ito

r to
 v

isu
alize th

e n
av

ig
atio

n
 g

rap
h
 in

 y
o
u
r ap

p
. Y

o
u
 

sh
o
u
ld

 see th
e fo

u
r frag

m
en

ts th
at alread

y
 ex

ist in
 th

e ap
p
. 

 

N
o
te: If th

e d
estin

atio
n
 frag

m
en

ts are laid
 o

u
t d

ifferen
tly

 in
 y

o
u
r A

n
d
ro

id
 S

tu
d
io

, click
 an

d
 d

rag
 

th
e d

estin
atio

n
s to

 rearran
g
e sim

ilarly
 to

 th
e ab

o
v
e screen

sh
o
t. T

h
is m

ak
es it easier to

 co
n
fig

u
re 

n
av

ig
atio

n
 actio

n
s later in

 th
e co

d
elab

. 

3
. 

C
o
n

n
ect th

e frag
m

en
t d

estin
atio

n
s in

 th
e n

av
 g

rap
h
. C

reate an
 actio

n
 fro

m
 th

e 

s
t
a
r
t
F
r
a
g
m
e
n
t
 to

 th
e f

l
a
v
o
r
F
r
a
g
m
e
n
t
, a co

n
n
ectio

n
 fro

m
 th

e f
l
a
v
o
r
F
r
a
g
m
e
n
t

 to
 th

e 

p
i
c
k
u
p
F
r
a
g
m
e
n
t

, an
d
 a co

n
n
ectio

n
 fro

m
 th

e p
i
c
k
u
p
F
r
a
g
m
e
n
t

 to
 th

e s
u
m
m
a
r
y
F
r
a
g
m
e
n
t

. 

F
o
llo

w
 th

e n
ex

t few
 step

s if y
o
u
 n

eed
 m

o
re d

etailed
 in

stru
ctio

n
s. 

4
. 

H
o
v
er o

v
er th

e sta
r
tF

ra
g
m

en
t u

n
til y

o
u
 see th

e g
ray

 b
o
rd

er aro
u
n
d
 th

e frag
m

en
t an

d
 th

e 

g
ray

 circle ap
p

ear o
v

er th
e cen

ter o
f th

e rig
h
t ed

g
e o

f th
e frag

m
en

t. C
lick

 o
n
 th

e circle 

an
d
 d

rag
 to

 th
e fla

v
o

rF
r
a
g
m

en
t, an

d
 th

en
 release th

e m
o
u
se. 



 

5
. 

A
n
 arro

w
 b

etw
een

 th
e tw

o
 frag

m
en

ts in
d
icates a su

ccessfu
l co

n
n
ectio

n
, m

ean
in

g
 y

o
u
 w

ill 

b
e ab

le to
 n

av
ig

ate fro
m

 th
e sta

rtF
ra

g
m

en
t to

 th
e fla

v
o
rF

ra
g
m

en
t. T

h
is is called

 a 

N
av

ig
atio

n
 actio

n
, w

h
ich

 y
o
u
 h

av
e learn

ed
 in

 a p
rev

io
u
s co

d
elab

. 



 

8
. 

W
h
en

 y
o
u
 d

efin
e a n

av
ig

atio
n
 g

rap
h
, y

o
u
 also

 w
an

t to
 sp

ecify
 th

e start d
estin

atio
n
. 

C
u
rren

tly
 y

o
u
 can

 see th
at startF

rag
m

en
t h

as a little h
o
u
se ico

n
 n

ex
t to

 it. 

 

T
h
at in

d
icates th

at sta
r
tF

ra
g
m

en
t w

ill b
e th

e first frag
m

en
t to

 b
e sh

o
w

n
 in

 th
e N

a
v
H
o
s
t
. L

eav
e 

th
is as th

e d
esired

 b
eh

av
io

r fo
r o

u
r ap

p
. F

o
r fu

tu
re referen

ce, y
o
u
 can

 alw
ay

s ch
an

g
e th

e start 

d
estin

atio
n
 b

y
 rig

h
t click

in
g
 o

n
 a frag

m
en

t an
d
 selectin

g
 th

e m
en

u
 o

p
tio

n
 S

et a
s S

ta
rt 

D
estin

a
tio

n
. 

 

N
a
v
ig

a
te fro

m
 sta

rt fra
g
m

en
t to

 fla
v
o
r fr

a
g
m

en
t 



N
ex

t, y
o
u
 w

ill ad
d
 co

d
e to

 n
av

ig
ate fro

m
 sta

rtF
ra

g
m

en
t to

 fla
v
o
rF

ra
g
m

en
t b

y
 tap

p
in

g
 th

e 

b
u
tto

n
s in

 th
e first frag

m
en

t, in
stead

 o
f d

isp
lay

in
g
 a T

o
a
s
t
 m

essag
e. B

elo
w

 is th
e referen

ce o
f 

th
e start frag

m
en

t lay
o
u
t. Y

o
u
 w

ill p
ass th

e q
u
an

tity
 o

f cu
p
cak

es to
 th

e flav
o
r frag

m
en

t in
 a later 

task
. 



1
. 

In
 th

e P
ro

ject w
in

d
o
w

, o
p
en

 th
e a

p
p

 >
 ja

v
a
 >

 co
m

.ex
a
m

p
le.cu

p
ca

k
e >

 S
ta

rtF
ra

g
m

en
t 

K
o
tlin

 file. 

2
. 

In
 th

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, n

o
tice th

e click
 listen

ers are set o
n
 th

e th
ree b

u
tto

n
s. 

W
h
en

 each
 b

u
tto

n
 is tap

p
ed

, th
e o

r
d
e
r
C
u
p
c
a
k
e
(
)

 m
eth

o
d
 is called

 w
ith

 th
e q

u
an

tity
 o

f 

cu
p
cak

es (eith
er 1

, 6
, o

r 1
2
 cu

p
cak

es) as its p
aram

eter. 

R
eferen

ce co
d

e: 

o
r
d
e
r
O
n
e
C
u
p
c
a
k
e
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
o
r
d
e
r
C
u
p
c
a
k
e
(
1
)
 
}
 

o
r
d
e
r
S
i
x
C
u
p
c
a
k
e
s
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
o
r
d
e
r
C
u
p
c
a
k
e
(
6
)
 
}
 

o
r
d
e
r
T
w
e
l
v
e
C
u
p
c
a
k
e
s
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
o
r
d
e
r
C
u
p
c
a
k
e
(
1
2
)
 
}
 

3
. 

In
 th

e o
r
d
e
r
C
u
p
c
a
k
e
(
)

 m
eth

o
d

, rep
lace th

e co
d

e d
isp

lay
in

g
 th

e to
ast m

essag
e w

ith
 th

e 

co
d
e to

 n
av

ig
ate to

 th
e flav

o
r frag

m
en

t. G
et th

e N
a
v
C
o
n
t
r
o
l
l
e
r

 u
sin

g
 

f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)

 m
eth

o
d
 an

d
 call n

a
v
i
g
a
t
e
(
)

 o
n
 it, p

assin
g
 in

 th
e actio

n
 ID

, 

R
.
i
d
.
a
c
t
i
o
n
_
s
t
a
r
t
F
r
a
g
m
e
n
t
_
t
o
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t

. M
ak

e su
re th

is actio
n
 ID

 m
atch

es 

th
e actio

n
 d

eclared
 in

 y
o

u
r n

a
v
_
g
r
a
p
h
.
x
m
l
.

 

R
ep

lace 

f
u
n
 
o
r
d
e
r
C
u
p
c
a
k
e
(
q
u
a
n
t
i
t
y
:
 
I
n
t
)
 
{
 

 
 
 
 
T
o
a
s
t
.
m
a
k
e
T
e
x
t
(
a
c
t
i
v
i
t
y
,
 
"
O
r
d
e
r
e
d
 
$
q
u
a
n
t
i
t
y
 
c
u
p
c
a
k
e
(
s
)
"
,
 

T
o
a
s
t
.
L
E
N
G
T
H
_
S
H
O
R
T
)
.
s
h
o
w
(
)
 

}
 

w
ith

 

f
u
n
 
o
r
d
e
r
C
u
p
c
a
k
e
(
q
u
a
n
t
i
t
y
:
 
I
n
t
)
 
{
 

 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
R
.
i
d
.
a
c
t
i
o
n
_
s
t
a
r
t
F
r
a
g
m
e
n
t
_
t
o
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t
)
 

}
 

4
. 

A
d
d
 th

e Im
p
o
rt i

m
p
o
r
t

 a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r

 o
r y

o
u
 

can
 select fro

m
 th

e o
p
tio

n
s p

ro
v
id

ed
 b

y
 A

n
d
ro

id
 S

tu
d
io

. 

 

A
d

d
 N

a
v
ig

a
tio

n
 to

 th
e fla

v
o
r a

n
d

 p
ick

u
p

 fra
g
m

en
ts 

S
im

ilar to
 th

e p
rev

io
u
s task

, in
 th

is task
 y

o
u
 w

ill ad
d
 th

e n
av

ig
atio

n
 to

 th
e o

th
er frag

m
en

ts: flav
o
r 

an
d
 th

e p
ick

u
p
 frag

m
en

ts. 



 

1
. 

O
p
en

 a
p

p
 >

 ja
v
a
 >

 co
m

.ex
a
m

p
le.cu

p
ca

k
e >

 F
la

v
o
rF

ra
g
m

en
t.k

t. N
o
tice th

e m
eth

o
d
 

called
 w

ith
in

 th
e N

ex
t b

u
tto

n
 click

 listen
er is g

o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
 m

eth
o
d
. 

2
. 

In
 F
l
a
v
o
r
F
r
a
g
m
e
n
t
.
k
t

, in
sid

e th
e g

o
T
o
N
e
x
t
S
c
r
e
e
n
(
)

 m
eth

o
d
, rep

lace th
e co

d
e 

d
isp

lay
in

g
 th

e to
ast to

 n
av

ig
ate to

 th
e p

ick
u
p
 frag

m
en

t. U
se th

e actio
n
 ID

, 

R
.
i
d
.
a
c
t
i
o
n
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t
_
t
o
_
p
i
c
k
u
p
F
r
a
g
m
e
n
t

 an
d
 m

ak
e su

re th
is ID

 m
atch

es 

th
e actio

n
 d

eclared
 in

 y
o

u
r n

a
v
_
g
r
a
p
h
.
x
m
l
.

 

f
u
n
 
g
o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
 
{
 

 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
R
.
i
d
.
a
c
t
i
o
n
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t
_
t
o
_
p
i
c
k
u
p
F
r
a
g
m
e
n
t

)
 

}
 

R
em

em
b
er to

 i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r

. 

3
. 

S
im

ilarly
 in

 P
i
c
k
u
p
F
r
a
g
m
e
n
t
.
k
t

, in
sid

e th
e g

o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
 m

eth
o
d
, rep

lace th
e 

ex
istin

g
 co

d
e to

 n
av

ig
ate to

 th
e su

m
m

ary
 frag

m
en

t. 

f
u
n
 
g
o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
 
{
 

 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
R
.
i
d
.
a
c
t
i
o
n
_
p
i
c
k
u
p
F
r
a
g
m
e
n
t
_
t
o
_
s
u
m
m
a
r
y
F
r
a
g
m
e
n

t
)
 

}
 

Im
p
o
rt a

n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r

. 

4
. 

R
u
n

 th
e ap

p
. M

ak
e su

re th
e b

u
tto

n
s w

o
rk

 to
 n

av
ig

ate fro
m

 screen
 to

 screen
. T

h
e 

in
fo

rm
atio

n
 d

isp
lay

ed
 o

n
 each

 frag
m

en
t m

ay
 b

e in
co

m
p
lete, b

u
t d

o
n
't w

o
rry

, y
o
u
'll b

e 

p
o
p
u
latin

g
 th

o
se frag

m
en

ts w
ith

 th
e co

rrect d
ata in

 u
p
co

m
in

g
 step

s. 



 

U
p

d
a
te title in

 a
p

p
 b

a
r
 

A
s y

o
u
 n

av
ig

ate th
ro

u
g
h
 th

e ap
p
, n

o
tice th

e title in
 th

e ap
p
 b

ar. It is alw
ay

s d
isp

lay
ed

 as 

C
u

p
ca

k
e. 

It w
o
u
ld

 b
e a b

etter u
ser ex

p
erien

ce to
 p

ro
v
id

e a m
o
re relev

an
t title b

ased
 o

n
 th

e fu
n
ctio

n
ality

 o
f 

th
e cu

rren
t frag

m
en

t. 

C
h
an

g
e th

e title in
 th

e ap
p
 b

ar (also
 k

n
o
w

n
 as actio

n
 b

ar) fo
r each

 frag
m

en
t u

sin
g
 th

e 

N
a
v
C
o
n
t
r
o
l
l
e
r
 an

d
 d

isp
lay

 an
 U

p
 (←

) b
u
tto

n
. 

 

1
. 

In
 M
a
i
n
A
c
t
i
v
i
t
y
.
k
t

, o
v

errid
e th

e o
n
C
r
e
a
t
e
(
)

 m
eth

o
d
 to

 set u
p
 th

e n
av

ig
atio

n
 

co
n
tro

ller. G
et an

 in
stan

ce o
f N

a
v
C
o
n
t
r
o
l
l
e
r

 fro
m

 th
e N

a
v
H
o
s
t
F
r
a
g
m
e
n
t

. 

2
. 

M
ak

e a call to
 s
e
t
u
p
A
c
t
i
o
n
B
a
r
W
i
t
h
N
a
v
C
o
n
t
r
o
l
l
e
r
(
n
a
v
C
o
n
t
r
o
l
l
e
r
)

 p
assin

g
 in

 th
e 

in
stan

ce o
f N

a
v
C
o
n
t
r
o
l
l
e
r

. T
h
is w

ill d
o
 th

e fo
llo

w
in

g
: S

h
o
w

 a title in
 th

e ap
p
 b

ar b
ased

 

o
ff o

f th
e d

estin
atio

n
's lab

el, an
d
 d

isp
lay

 th
e U

p
 b

u
tto

n
 w

h
en

ev
er y

o
u
're n

o
t o

n
 a to

p
-

lev
el d

estin
atio

n
. 

c
l
a
s
s
 
M
a
i
n
A
c
t
i
v
i
t
y
 
:
 
A
p
p
C
o
m
p
a
t
A
c
t
i
v
i
t
y
(
R
.
l
a
y
o
u
t
.
a
c
t
i
v
i
t
y
_
m
a
i
n
)
 
{
 

  
 
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
 
 
 
 
s
u
p
e
r
.
o
n
C
r
e
a
t
e
(
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
 
 
 
 
 
v
a
l
 
n
a
v
H
o
s
t
F
r
a
g
m
e
n
t
 
=
 
s
u
p
p
o
r
t
F
r
a
g
m
e
n
t
M
a
n
a
g
e
r
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.
f
i
n
d
F
r
a
g
m
e
n
t
B
y
I
d
(
R
.
i
d
.
n
a
v
_
h
o
s
t
_
f
r
a
g
m
e
n
t
)
 
a
s
 
N
a
v
H
o
s
t
F
r
a
g
m
e
n
t
 

 
 
 
 
 
 
 
 
v
a
l
 
n
a
v
C
o
n
t
r
o
l
l
e
r
 
=
 
n
a
v
H
o
s
t
F
r
a
g
m
e
n
t
.
n
a
v
C
o
n
t
r
o
l
l
e
r
 

  
 
 
 
 
 
 
 
s
e
t
u
p
A
c
t
i
o
n
B
a
r
W
i
t
h
N
a
v
C
o
n
t
r
o
l
l
e
r
(
n
a
v
C
o
n
t
r
o
l
l
e
r
)
 



 
 
 
 
}
 

}
 

3
. 

A
d
d
 n

ecessary
 im

p
o
rts w

h
en

 p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

. 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
o
s
.
B
u
n
d
l
e
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
N
a
v
H
o
s
t
F
r
a
g
m
e
n
t
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
u
i
.
s
e
t
u
p
A
c
t
i
o
n
B
a
r
W
i
t
h
N
a
v
C
o
n
t
r
o
l
l
e
r
 

4
. 

S
et th

e ap
p
 b

ar titles fo
r each

 frag
m

en
t. O

p
en

 n
a
v
i
g
a
t
i
o
n
/
n
a
v
_
g
r
a
p
h
.
x
m
l

 an
d
 sw

itch
 

to
 C

o
d

e tab
. 

5
. 

In
 n
a
v
_
g
r
a
p
h
.
x
m
l

, m
o
d
ify

 th
e a

n
d
r
o
i
d
:
l
a
b
e
l

 attrib
u
te fo

r each
 frag

m
en

t d
estin

atio
n
. 

U
se th

e fo
llo

w
in

g
 strin

g
 reso

u
rces th

at h
av

e alread
y
 b

een
 d

eclared
 in

 th
e starter ap

p
. 

F
o
r start frag

m
en

t, u
se @

s
t
r
i
n
g
/
a
p
p
_
n
a
m
e

 w
ith

 v
alu

e C
u
p
c
a
k
e
. 

F
o
r flav

o
r frag

m
en

t, u
se @

s
t
r
i
n
g
/
c
h
o
o
s
e
_
f
l
a
v
o
r
 w

ith
 v

alu
e C

h
o
o
s
e
 
F
l
a
v
o
r

. 

F
o
r p

ick
u
p
 frag

m
en

t, u
se @

s
t
r
i
n
g
/
c
h
o
o
s
e
_
p
i
c
k
u
p
_
d
a
t
e

 w
ith

 v
alu

e C
h
o
o
s
e
 
P
i
c
k
u
p
 
D
a
t
e

. 

F
o
r su

m
m

ary
 frag

m
en

t, u
se @

s
t
r
i
n
g
/
o
r
d
e
r
_
s
u
m
m
a
r
y

 w
ith

 v
alu

e O
r
d
e
r
 
S
u
m
m
a
r
y

. 

<
n
a
v
i
g
a
t
i
o
n
 
.
.
.
>
 

 
 
 
 
<
f
r
a
g
m
e
n
t
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
t
a
r
t
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
b
e
l
=
"
@
s
t
r
i
n
g
/
a
p
p
_
n
a
m
e
"
 
.
.
.
 
>
 

 
 
 
 
 
 
 
 
<
a
c
t
i
o
n
 
.
.
.
 
/
>
 

 
 
 
 
<
/
f
r
a
g
m
e
n
t
>
 

 
 
 
 
<
f
r
a
g
m
e
n
t
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
f
l
a
v
o
r
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
b
e
l
=
"
@
s
t
r
i
n
g
/
c
h
o
o
s
e
_
f
l
a
v
o
r
"
 
.
.
.
 
>
 

 
 
 
 
 
 
 
 
<
a
c
t
i
o
n
 
.
.
.
 
/
>
 

 
 
 
 
<
/
f
r
a
g
m
e
n
t
>
 

 
 
 
 
<
f
r
a
g
m
e
n
t
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
p
i
c
k
u
p
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
b
e
l
=
"
@
s
t
r
i
n
g
/
c
h
o
o
s
e
_
p
i
c
k
u
p
_
d
a
t
e
"
 
.
.
.
 
>
 

 
 
 
 
 
 
 
 
<
a
c
t
i
o
n
 
.
.
.
 
/
>
 

 
 
 
 
<
/
f
r
a
g
m
e
n
t
>
 

 
 
 
 
<
f
r
a
g
m
e
n
t
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
u
m
m
a
r
y
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
l
a
b
e
l
=
"
@
s
t
r
i
n
g
/
o
r
d
e
r
_
s
u
m
m
a
r
y
"
 
.
.
.
 
/
>
 

<
/
n
a
v
i
g
a
t
i
o
n
>
 

6
. 

R
u
n

 th
e ap

p
. N

o
tice th

e title in
 th

e ap
p
 b

ar ch
an

g
es as y

o
u
 n

av
ig

ate to
 each

 frag
m

en
t 

d
estin

atio
n
. A

lso
 n

o
tice th

at th
e U

p
 b

u
tto

n
 (arro

w
 ←

) is n
o
w

 sh
o
w

in
g
 in

 th
e ap

p
 b

ar. If 

y
o
u
 tap

 o
n
 it, it d

o
esn

't d
o
 an

y
th

in
g
. Y

o
u
 w

ill im
p
lem

en
t th

e U
p

 b
u
tto

n
 b

eh
av

io
r in

 th
e 

n
ex

t co
d
elab

. 



 

4
. C

rea
te a

 sh
a
red

 V
ie

w
M

o
d

el 

L
et's m

o
v
e o

n
to

 p
o
p
u
latin

g
 th

e co
rrect d

ata in
 each

 o
f th

e frag
m

en
ts. Y

o
u
'll b

e u
sin

g
 a sh

ared
 

V
i
e
w
M
o
d
e
l
 to

 sav
e th

e ap
p
's d

ata in
 a sin

g
le V

i
e
w
M
o
d
e
l

. M
u
ltip

le frag
m

en
ts in

 th
e ap

p
 w

ill 

access th
e sh

ared
 V
i
e
w
M
o
d
e
l

 u
sin

g
 th

eir activ
ity

 sco
p
e. 

It is a co
m

m
o
n
 u

se case to
 sh

are d
ata b

etw
een

 frag
m

en
ts in

 m
o
st p

ro
d
u
ctio

n
 ap

p
s. F

o
r ex

am
p
le 

in
 th

e fin
al v

ersio
n
(o

f th
is co

d
elab

) o
f th

e C
u

p
ca

k
e ap

p
 (n

o
tice th

e screen
sh

o
ts b

elo
w

), th
e u

ser 

selects th
e q

u
an

tity
 o

f cu
p
cak

es in
 th

e first screen
, an

d
 in

 th
e seco

n
d
 screen

 th
e p

rice is 

calcu
lated

 an
d
 d

isp
lay

ed
 b

ased
 o

n
 th

e q
u
an

tity
 o

f th
e cu

p
cak

es. S
im

ilarly
 o

th
er ap

p
 d

ata su
ch

 as 

flav
o
r an

d
 p

ick
u
p
 d

ate are also
 u

sed
 in

 su
m

m
ary

 screen
. 

 

F
ro

m
 lo

o
k
in

g
 at th

e ap
p
 featu

res, y
o
u
 can

 reaso
n
 th

at it w
o
u
ld

 b
e u

sefu
l to

 sto
re th

is o
rd

er 

in
fo

rm
atio

n
 in

 a sin
g
le V

i
e
w
M
o
d
e
l

, w
h

ich
 can

 b
e sh

ared
 acro

ss th
e frag

m
en

ts in
 th

is activ
ity

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#3


R
eco

llect th
at V

i
e
w
M
o
d
e
l

 is a p
art o

f th
e A

n
d

ro
id

 A
rch

itectu
re C

o
m

p
o
n
en

ts. T
h
e ap

p
 d

ata sav
ed

 

w
ith

in
 th

e V
i
e
w
M
o
d
e
l
 is retain

ed
 d

u
rin

g
 co

n
fig

u
ratio

n
 ch

an
g
es. T

o
 ad

d
 a V

i
e
w
M
o
d
e
l

 to
 y

o
u
r ap

p
, 

y
o
u
 create a n

ew
 class th

at ex
ten

d
s fro

m
 th

e V
i
e
w
M
o
d
e
l

 class. 

C
rea

te O
r
d

erV
iew

M
o
d

el 

In
 th

is task
, y

o
u
 w

ill create a sh
ared

 V
i
e
w
M
o
d
e
l
 fo

r th
e C

u
p

ca
k

e ap
p
 called

 O
r
d
e
r
V
i
e
w
M
o
d
e
l

. 

Y
o
u
 w

ill also
 ad

d
 th

e ap
p
 d

ata as p
ro

p
erties in

sid
e th

e V
i
e
w
M
o
d
e
l
 an

d
 m

eth
o
d
s to

 u
p
d
ate an

d
 

m
o
d
ify

 th
e d

ata. H
ere are th

e p
ro

p
erties o

f th
e class: 

• 
O

rd
er q

u
an

tity
 (
I
n
t
e
g
e
r

) 

• 
C

u
p

cak
e flav

o
r (S

t
r
i
n
g

) 

• 
P

ick
u
p
 d

ate (S
t
r
i
n
g

) 

• 
P

rice (D
o
u
b
l
e
) 

F
o

llo
w

 V
i
e
w
M
o
d
e
l b

est p
ra

ctices 

In
 a V

i
e
w
M
o
d
e
l
, it is a reco

m
m

en
d
ed

 p
ractice to

 n
o
t ex

p
o
se v

iew
 m

o
d
el d

ata as p
u
b
l
i
c
 

v
ariab

les. O
th

erw
ise th

e ap
p
 d

ata can
 b

e m
o
d
ified

 in
 u

n
ex

p
ected

 w
ay

s b
y
 th

e ex
tern

al classes 

an
d
 create ed

g
e cases y

o
u
r ap

p
 d

id
n
't ex

p
ect to

 h
an

d
le. In

stead
, m

ak
e th

ese m
u
tab

le p
ro

p
erties 

p
r
i
v
a
t
e
, im

p
lem

en
t a b

ack
in

g
 p

ro
p
erty

, an
d
 ex

p
o

se a p
u
b
l
i
c
 im

m
u
tab

le v
ersio

n
 o

f each
 

p
ro

p
erty

, if n
eed

ed
. T

h
e co

n
v
en

tio
n
 is to

 p
refix

 th
e n

am
e o

f th
e p

r
i
v
a
t
e

 m
u
tab

le p
ro

p
erties w

ith
 

an
 u

n
d
ersco

re (_
). 

H
ere are th

e m
eth

o
d
s to

 u
p
d
ate th

e p
ro

p
erties ab

o
v
e, d

ep
en

d
in

g
 o

n
 th

e u
ser's ch

o
ice: 

• 
s
e
t
Q
u
a
n
t
i
t
y
(
n
u
m
b
e
r
C
u
p
c
a
k
e
s
:
 
I
n
t
)

 
• 

s
e
t
F
l
a
v
o
r
(
d
e
s
i
r
e
d
F
l
a
v
o
r
:
 
S
t
r
i
n
g
)

 
• 

s
e
t
D
a
t
e
(
p
i
c
k
u
p
D
a
t
e
:
 
S
t
r
i
n
g
)

 

Y
o
u
 d

o
n
't n

eed
 a setter m

eth
o
d
 fo

r th
e p

rice b
ecau

se y
o
u
 w

ill calcu
late it w

ith
in

 th
e 

O
r
d
e
r
V
i
e
w
M
o
d
e
l
 u

sin
g

 o
th

er p
ro

p
erties. T

h
e step

s b
elo

w
 w

alk
 y

o
u
 th

ro
u
g
h

 h
o
w

 to
 im

p
lem

en
t 

th
e sh

ared
 V
i
e
w
M
o
d
e
l
. 

Y
o
u
 w

ill create a n
ew

 p
ack

ag
e in

 y
o
u
r p

ro
ject called

 m
o
d
e
l
 an

d
 ad

d
 th

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class. 

T
h
is w

ill sep
arate o

u
t th

e v
iew

 m
o
d
el co

d
e fro

m
 th

e rest o
f y

o
u
r U

I co
d

e (frag
m

en
ts an

d
 

activ
ities). It is a co

d
in

g
 b

est p
ractice to

 sep
arate co

d
e in

to
 p

ack
ag

es d
ep

en
d
in

g
 o

n
 th

e 

fu
n
ctio

n
ality

. 

1
. 

In
 th

e P
ro

ject w
in

d
o
w

 o
f A

n
d
ro

id
 S

tu
d
io

, rig
h
t click

 o
n
 co

m
.ex

a
m

p
le.cu

p
ca

k
e >

 N
ew

 >
 

P
a
ck

a
g
e. 

2
. 

A
 N

ew
 P

a
ck

a
g
e d

ialo
g
 w

ill b
e o

p
en

ed
, g

iv
e th

e p
ack

ag
e n

am
e as 

c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l

. 

https://developer.android.com/topic/libraries/architecture/viewmodel
https://developer.android.com/topic/libraries/architecture
https://developer.android.com/topic/libraries/architecture/viewmodel
https://developer.android.com/topic/libraries/architecture/viewmodel


 

3
. 

C
reate th

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

 K
o

tlin
 class u

n
d
er th

e m
o
d
e
l
 p

ack
ag

e. In
 th

e P
ro

ject 

w
in

d
o
w

, rig
h
t-click

 o
n
 th

e m
o
d
e
l
 p

ack
ag

e an
d
 select N

ew
 >

 K
o
tlin

 F
ile/C

la
ss. In

 th
e 

n
ew

 d
ialo

g
, g

iv
e th

e filen
am

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

. 

 

4
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l
.
k
t

, ch
an

g
e th

e class sig
n
atu

re to
 ex

ten
d
 fro

m
 V
i
e
w
M
o
d
e
l

. 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
V
i
e
w
M
o
d
e
l
 

 c
l
a
s
s
 
O
r
d
e
r
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

 }
 

5
. 

In
sid

e th
e O

r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ad
d
 th

e p
ro

p
erties th

at w
ere d

iscu
ssed

 ab
o
v
e as 

p
r
i
v
a
t
e
 v
a
l
. 

6
. 

C
h
an

g
e th

e p
ro

p
erty

 ty
p
es to

 L
i
v
e
D
a
t
a
 an

d
 ad

d
 b

ack
in

g
 field

s to
 th

e p
ro

p
erties, so

 th
at 

th
ese p

ro
p
erties can

 b
e o

b
serv

ab
le an

d
 U

I can
 b

e u
p
d
ated

 w
h
en

 th
e so

u
rce d

ata in
 th

e 

v
iew

 m
o
d
el ch

an
g

es. 

p
r
i
v
a
t
e
 
v
a
l
 
_
q
u
a
n
t
i
t
y
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
I
n
t
>
(
0
)
 

v
a
l
 
q
u
a
n
t
i
t
y
:
 
L
i
v
e
D
a
t
a
<
I
n
t
>
 
=
 
_
q
u
a
n
t
i
t
y
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
f
l
a
v
o
r
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
(
"
"
)
 

v
a
l
 
f
l
a
v
o
r
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
=
 
_
f
l
a
v
o
r
 



 p
r
i
v
a
t
e
 
v
a
l
 
_
d
a
t
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
(
"
"
)
 

v
a
l
 
d
a
t
e
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
=
 
_
d
a
t
e
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
p
r
i
c
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
(
0
.
0
)
 

v
a
l
 
p
r
i
c
e
:
 
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
 
=
 
_
p
r
i
c
e
 

Y
o
u
 w

ill n
eed

 to
 im

p
o
rt th

ese classes: 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
L
i
v
e
D
a
t
a
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
 

7
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ad
d
 th

e m
eth

o
d
s th

at w
ere d

iscu
ssed

 ab
o
v
e. In

sid
e th

e 

m
eth

o
d
s, assig

n
 th

e arg
u

m
en

t p
assed

 in
 to

 th
e m

u
tab

le p
ro

p
erties. 

8
. 

S
in

ce th
ese setter m

eth
o
d

s n
eed

 to
 b

e called
 fro

m
 o

u
tsid

e th
e v

iew
 m

o
d
el, leav

e th
em

 as 

p
u
b
l
i
c
 m

eth
o
d
s (m

ean
in

g
 n

o
 p
r
i
v
a
t
e
 o

r o
th

er v
isib

ility
 m

o
d
ifier n

eed
ed

 b
efo

re th
e f

u
n
 

k
ey

w
o
rd

). T
h

e d
efau

lt v
isib

ility
 m

o
d
ifier in

 K
o
tlin

 is p
u
b
l
i
c
. 

f
u
n
 
s
e
t
Q
u
a
n
t
i
t
y
(
n
u
m
b
e
r
C
u
p
c
a
k
e
s
:
 
I
n
t
)
 
{
 

 
 
 
 
_
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
=
 
n
u
m
b
e
r
C
u
p
c
a
k
e
s
 

}
 

 f
u
n
 
s
e
t
F
l
a
v
o
r
(
d
e
s
i
r
e
d
F
l
a
v
o
r
:
 
S
t
r
i
n
g
)
 
{
 

 
 
 
 
_
f
l
a
v
o
r
.
v
a
l
u
e
 
=
 
d
e
s
i
r
e
d
F
l
a
v
o
r
 

}
 

 f
u
n
 
s
e
t
D
a
t
e
(
p
i
c
k
u
p
D
a
t
e
:
 
S
t
r
i
n
g
)
 
{
 

 
 
 
 
_
d
a
t
e
.
v
a
l
u
e
 
=
 
p
i
c
k
u
p
D
a
t
e
 

}
 

9
. 

B
u
ild

 an
d
 ru

n
 y

o
u
r ap

p
 to

 m
ak

e su
re th

ere are n
o
 co

m
p
ile erro

rs. T
h

ere sh
o
u
ld

 b
e n

o
 

v
isib

le ch
an

g
e in

 y
o
u
r U

I y
et. 

N
ice w

o
rk

! N
o
w

 y
o
u
 h

av
e th

e start to
 y

o
u
r v

iew
 m

o
d
el. Y

o
u
'll in

crem
en

tally
 ad

d
 m

o
re to

 th
is 

class as y
o
u
 b

u
ild

 o
u
t m

o
re featu

res in
 y

o
u
r ap

p
 an

d
 realize y

o
u
 n

eed
 m

o
re p

ro
p
erties an

d
 

m
eth

o
d
s in

 y
o
u
r class. 

If y
o
u
 see th

e class n
am

es, p
ro

p
erty

 n
am

es, o
r m

eth
o
d
 n

am
es in

 g
ray

 fo
n
t in

 A
n
d
ro

id
 S

tu
d
io

, 

th
at's ex

p
ected

. T
h

at m
ean

s th
e class, p

ro
p
erties, o

r m
eth

o
d
s o

r n
o
t b

ein
g
 u

sed
 at th

e m
o
m

en
t, 

b
u
t th

ey
 w

ill b
e! T

h
at's co

m
in

g
 u

p
 n

ex
t. 

5
. U

se th
e V

ie
w

M
o
d

el to
 u

p
d

a
te th

e U
I 

In
 th

is task
, y

o
u
 w

ill u
se th

e sh
ared

 v
iew

 m
o
d
el y

o
u
 created

 to
 u

p
d
ate th

e ap
p
's U

I. T
h
e m

ain
 

d
ifferen

ce in
 th

e im
p
lem

en
tatio

n
 o

f a sh
ared

 v
iew

 m
o
d
el is th

e w
ay

 w
e access it fro

m
 th

e U
I 

co
n
tro

llers. Y
o
u
 w

ill u
se th

e activ
ity

 in
stan

ce in
stead

 o
f th

e frag
m

en
t in

stan
ce, an

d
 y

o
u
 w

ill see 

h
o
w

 to
 d

o
 th

is in
 th

e co
m

in
g
 sectio

n
s. 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#4


T
h
at m

ean
s th

e v
iew

 m
o

d
el can

 b
e sh

ared
 acro

ss frag
m

en
ts. E

ach
 frag

m
en

t co
u
ld

 access th
e 

v
iew

 m
o
d
el to

 ch
eck

 o
n
 so

m
e d

etail o
f th

e o
rd

er o
r u

p
d
ate so

m
e d

ata in
 th

e v
iew

 m
o
d
el. 

U
p

d
a
te S

ta
rtF

ra
g
m

en
t to

 u
se v

ie
w

 m
o
d

el 

T
o
 u

se th
e sh

ared
 v

iew
 m

o
d
el in

 S
t
a
r
t
F
r
a
g
m
e
n
t
 y

o
u
 w

ill in
itialize th

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

 u
sin

g
 

a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
(
)

 in
stead

 o
f v

i
e
w
M
o
d
e
l
s
(
)

 d
eleg

ate class. 

• 
v
i
e
w
M
o
d
e
l
s
(
)
 g

iv
es y

o
u
 th

e V
i
e
w
M
o
d
e
l
 in

stan
ce sco

p
ed

 to
 th

e cu
rren

t frag
m

en
t. T

h
is 

w
ill b

e d
ifferen

t fo
r d

ifferen
t frag

m
en

ts. 

• 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
(
)

 g
iv

es y
o
u
 th

e V
i
e
w
M
o
d
e
l

 in
stan

ce sco
p
ed

 to
 th

e cu
rren

t activ
ity

. 

T
h
erefo

re th
e in

stan
ce w

ill rem
ain

 th
e sam

e acro
ss m

u
ltip

le frag
m

en
ts in

 th
e sam

e 

activ
ity

. 

U
se K

o
tlin

 p
ro

p
erty

 d
eleg

a
te 

In
 K

o
tlin

, each
 m

u
tab

le (
v
a
r
) p

ro
p
erty

 h
as d

efau
lt g

etter an
d
 setter fu

n
ctio

n
s au

to
m

atically
 

g
en

erated
 fo

r it. T
h
e setter an

d
 g

etter fu
n
ctio

n
s are called

 w
h

en
 y

o
u
 assig

n
 a v

alu
e o

r read
 th

e 

v
alu

e o
f th

e p
ro

p
erty

. (F
o
r a read

-o
n
ly

 p
ro

p
erty

 (
v
a
l

), o
n
ly

 th
e g

etter fu
n

ctio
n
 is g

en
erated

 b
y
 

d
efau

lt. T
h
is g

etter fu
n

ctio
n
 is called

 w
h
en

 y
o
u
 read

 th
e v

alu
e o

f a read
-o

n
ly

 p
ro

p
erty

.) 

P
ro

p
erty

 d
eleg

atio
n
 in

 K
o
tlin

 h
elp

s y
o
u

 to
 h

an
d
o
ff th

e g
etter-setter resp

o
n
sib

ility
 to

 a d
ifferen

t 

class. 

T
h
is class (called

 d
eleg

a
te cla

ss) p
ro

v
id

es g
etter an

d
 setter fu

n
ctio

n
s o

f th
e p

ro
p
erty

 an
d
 h

an
d
les 

its ch
an

g
es. 

A
 d

eleg
ate p

ro
p
erty

 is d
efin

ed
 u

sin
g
 th

e b
y
 clau

se an
d
 a d

eleg
ate class in

stan
ce: 

/
/
 
S
y
n
t
a
x
 
f
o
r
 
p
r
o
p
e
r
t
y
 
d
e
l
e
g
a
t
i
o
n
 

v
a
r
 
<
p
r
o
p
e
r
t
y
-
n
a
m
e
>
 
:
 
<
p
r
o
p
e
r
t
y
-
t
y
p
e
>
 
b
y
 
<
d
e
l
e
g
a
t
e
-
c
l
a
s
s
>
(
)
 

1
. 

In
 S
t
a
r
t
F
r
a
g
m
e
n
t

 class, g
et a referen

ce to
 th

e sh
ared

 v
iew

 m
o
d
el as a class v

ariab
le. U

se 

th
e b

y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
(
)

 K
o
tlin

 p
ro

p
erty

 d
eleg

ate fro
m

 th
e f

r
a
g
m
e
n
t
-
k
t
x
 

lib
rary

. 

p
r
i
v
a
t
e
 
v
a
l
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
:
 
O
r
d
e
r
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
(
)
 

Y
o
u
 m

ay
 n

eed
 th

ese n
ew

 im
p
o
rts: 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l
 

2
. 

R
ep

eat th
e ab

o
v

e step
 fo

r F
l
a
v
o
r
F
r
a
g
m
e
n
t
, P

i
c
k
u
p
F
r
a
g
m
e
n
t
, S

u
m
m
a
r
y
F
r
a
g
m
e
n
t

 

classes, y
o
u
 w

ill u
se th

is s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 in

stan
ce in

 later sectio
n
s o

f th
e co

d
elab

. 



3
. 

G
o
in

g
 b

ack
 to

 th
e S

t
a
r
t
F
r
a
g
m
e
n
t

 class, y
o
u
 can

 n
o
w

 u
se th

e v
iew

 m
o
d
el. A

t th
e 

b
eg

in
n
in

g
 o

f th
e o

r
d
e
r
C
u
p
c
a
k
e
(
)

 m
eth

o
d
, call th

e s
e
t
Q
u
a
n
t
i
t
y
(
)
m

eth
o
d

 in
 th

e sh
ared

 

v
iew

 m
o
d
el to

 u
p
d
ate q

u
an

tity
, b

efo
re n

av
ig

atin
g
 to

 th
e flav

o
r frag

m
en

t. 

f
u
n
 
o
r
d
e
r
C
u
p
c
a
k
e
(
q
u
a
n
t
i
t
y
:
 
I
n
t
)
 
{
 

 
 
 
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
.
s
e
t
Q
u
a
n
t
i
t
y
(
q
u
a
n
t
i
t
y
)
 

 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
R
.
i
d
.
a
c
t
i
o
n
_
s
t
a
r
t
F
r
a
g
m
e
n
t
_
t
o
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t
)
 

}
 

4
. 

W
ith

in
 th

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ad
d
 th

e fo
llo

w
in

g
 m

eth
o
d
 to

 ch
eck

 if th
e flav

o
r fo

r th
e 

o
rd

er h
as b

een
 set o

r n
o
t. Y

o
u
 w

ill u
se th

is m
eth

o
d
 in

 th
e S

t
a
r
t
F
r
a
g
m
e
n
t

 class in
 a later 

step
. 

f
u
n
 
h
a
s
N
o
F
l
a
v
o
r
S
e
t
(
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
 
r
e
t
u
r
n
 
_
f
l
a
v
o
r
.
v
a
l
u
e
.
i
s
N
u
l
l
O
r
E
m
p
t
y
(
)
 

}
 

5
. 

In
 S
t
a
r
t
F
r
a
g
m
e
n
t

 class, in
sid

e o
r
d
e
r
C
u
p
c
a
k
e
(
)

 m
eth

o
d
, after settin

g
 th

e q
u
an

tity
, set 

th
e d

efau
lt flav

o
r as V

an
illa if n

o
 flav

o
r is set, b

efo
re n

av
ig

atin
g
 to

 th
e flav

o
r frag

m
en

t. 

Y
o
u
r co

m
p
lete m

eth
o
d
 w

ill lo
o
k
 lik

e th
is: 

f
u
n
 
o
r
d
e
r
C
u
p
c
a
k
e
(
q
u
a
n
t
i
t
y
:
 
I
n
t
)
 
{
 

 
 
 
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
.
s
e
t
Q
u
a
n
t
i
t
y
(
q
u
a
n
t
i
t
y
)
 

 
 
 
 
i
f
 
(
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
.
h
a
s
N
o
F
l
a
v
o
r
S
e
t
(
)
)
 
{
 

 
 
 
 
 
 
 
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
v
a
n
i
l
l
a
)
)
 

 
 
 
 
}
 

 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
R
.
i
d
.
a
c
t
i
o
n
_
s
t
a
r
t
F
r
a
g
m
e
n
t
_
t
o
_
f
l
a
v
o
r
F
r
a
g
m
e
n
t
)
 

}
 

6
. 

B
u
ild

 th
e ap

p
 to

 m
ak

e su
re th

ere are n
o
 co

m
p
ile erro

rs. T
h
ere sh

o
u
ld

 b
e n

o
 v

isib
le ch

an
g
e 

in
 y

o
u
r U

I th
o
u
g
h
. 

6
. U

se V
iew

M
o
d

el w
ith

 d
a
ta

 b
in

d
in

g
 

N
ex

t y
o
u
 w

ill u
se d

ata b
in

d
in

g
 to

 b
in

d
 th

e v
iew

 m
o
d
el d

ata to
 th

e U
I. Y

o
u
 w

ill also
 u

p
d
ate th

e 

sh
ared

 v
iew

 m
o
d

el b
ased

 o
n
 th

e selectio
n
s th

e u
ser m

ak
es in

 th
e U

I. 

R
efresh

er o
n

 D
a

ta
 b

in
d

in
g

 

R
ecall th

at th
e D

ata B
in

d
in

g
 L

ib
rary

 is a p
art o

f A
n
d
ro

id
 Jetp

ack
. D

ata b
in

d
in

g
 b

in
d
s th

e U
I 

co
m

p
o
n
en

ts in
 y

o
u
r lay

o
u
ts to

 d
ata so

u
rces in

 y
o
u

r ap
p
 u

sin
g
 a d

eclarativ
e fo

rm
at. In

 sim
p
ler 

term
s, d

ata b
in

d
in

g
 is b

in
d
in

g
 d

ata (fro
m

 co
d

e) to
 v

iew
s +

 v
iew

 b
in

d
in

g
 (b

in
d
in

g
 v

iew
s to

 co
d
e). 

B
y
 settin

g
 u

p
 th

ese b
in

d
in

g
s an

d
 h

av
in

g
 u

p
d
ates b

e au
to

m
atic, th

is h
elp

s y
o

u
 red

u
ce th

e ch
an

ce 

fo
r erro

rs if y
o
u
 fo

rg
et to

 m
an

u
ally

 u
p
d
ate th

e U
I fro

m
 y

o
u
r co

d
e. 

U
p

d
a
te fla

v
o
r
 w

ith
 u

ser
 ch

o
ice

 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#5
https://developer.android.com/topic/libraries/data-binding
https://developer.android.com/jetpack


1
. 

In
 l
a
y
o
u
t
/
f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

, ad
d
 a <

d
a
t
a
>

 tag
 in

sid
e th

e ro
o
t <

l
a
y
o
u
t
>

 tag
. A

d
d
 

a lay
o
u
t v

ariab
le called

 v
i
e
w
M
o
d
e
l

 o
f th

e ty
p
e 

c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l

. M
ak

e su
re th

e p
ack

ag
e n

am
e in

 th
e 

ty
p
e attrib

u
te m

atch
es w

ith
 th

e p
ack

ag
e n

am
e o

f th
e sh

ared
 v

iew
 m

o
d
el class, 

O
r
d
e
r
V
i
e
w
M
o
d
e
l

 in
 y

o
u
r ap

p
. 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
v
i
e
w
M
o
d
e
l
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

  
 
 
 
.
.
.
 

2
. 

S
im

ilarly
, rep

eat th
e ab

o
v
e step

 fo
r f

r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

, an
d
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

 

to
 ad

d
 th

e v
i
e
w
M
o
d
e
l

 lay
o
u
t v

ariab
le. Y

o
u
 w

ill u
se th

is v
ariab

le in
 later sectio

n
s. Y

o
u
 

d
o
n
't n

eed
 to

 ad
d
 th

is co
d

e in
 f
r
a
g
m
e
n
t
_
s
t
a
r
t
.
x
m
l

, b
ecau

se th
is lay

o
u
t d

o
esn

't u
se th

e 

sh
ared

 v
iew

 m
o
d

el. 

3
. 

In
 th

e F
l
a
v
o
r
F
r
a
g
m
e
n
t

 class, in
sid

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, b
in

d
 th

e v
iew

 m
o
d
el in

stan
ce 

w
ith

 th
e sh

ared
 v

iew
 m

o
d
el in

stan
ce in

 th
e lay

o
u
t. A

d
d
 th

e fo
llo

w
in

g
 co

d
e in

sid
e th

e 

b
i
n
d
i
n
g
?
.
a
p
p
l
y

 b
lo

ck
. 

b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 

 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
.
.
.
 

}
 

A
p

p
ly

 sco
p

e fu
n

ctio
n

 

T
h
is m

ay
 b

e th
e first tim

e y
o
u
're seein

g
 th

e a
p
p
l
y

 fu
n
ctio

n
 in

 K
o
tlin

. a
p
p
l
y
 is a sco

p
e fu

n
ctio

n
 

in
 th

e K
o
tlin

 stan
d
ard

 lib
rary

. It ex
ecu

tes a b
lo

ck
 o

f co
d
e w

ith
in

 th
e co

n
tex

t o
f an

 o
b
ject. It fo

rm
s 

a tem
p
o
rary

 sco
p
e, an

d
 in

 th
at sco

p
e, y

o
u
 can

 access th
e o

b
ject w

ith
o
u
t its n

am
e. T

h
e co

m
m

o
n
 

u
se case fo

r a
p
p
l
y
 is to

 co
n
fig

u
re an

 o
b
ject. S

u
ch

 calls can
 b

e read
 as "a

p
p
ly th

e fo
llo

w
in

g
 

a
ssig

n
m

en
ts to

 th
e o

b
ject." 

E
x
a
m

p
le: 

c
l
a
r
k
.
a
p
p
l
y
 
{
 

 
 
 
 
f
i
r
s
t
N
a
m
e
 
=
 
"
C
l
a
r
k
"
 

 
 
 
 
l
a
s
t
N
a
m
e
 
=
 
"
J
a
m
e
s
"
 

 
 
 
 
a
g
e
 
=
 
1
8
 

}
 

 /
/
 
T
h
e
 
e
q
u
i
v
a
l
e
n
t
 
c
o
d
e
 
w
i
t
h
o
u
t
 
a
p
p
l
y
 
s
c
o
p
e
 
f
u
n
c
t
i
o
n
 
w
o
u
l
d
 
l
o
o
k
 
l
i
k
e
 
t
h
e
 

f
o
l
l
o
w
i
n
g
.
 

 

https://kotlinlang.org/docs/reference/scope-functions.html


c
l
a
r
k
.
f
i
r
s
t
N
a
m
e
 
=
 
"
C
l
a
r
k
"
 

c
l
a
r
k
.
l
a
s
t
N
a
m
e
 
=
 
"
J
a
m
e
s
"
 

c
l
a
r
k
.
a
g
e
 
=
 
1
8
 

4
. 

R
ep

eat th
e sam

e step
 fo

r th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

m
eth

o
d
 in

sid
e th

e P
i
c
k
u
p
F
r
a
g
m
e
n
t

 an
d
 

S
u
m
m
a
r
y
F
r
a
g
m
e
n
t

 classes. 

b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 

 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
.
.
.
 

}
 

5
. 

In
 f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

, u
se th

e n
ew

 lay
o
u
t v

ariab
le, v

i
e
w
M
o
d
e
l
 to

 set th
e c

h
e
c
k
e
d
 

attrib
u
te o

f th
e rad

io
 b

u
tto

n
s b

ased
 o

n
 th

e f
l
a
v
o
r

 v
alu

e in
 th

e v
iew

 m
o
d
el. If th

e flav
o

r 

rep
resen

ted
 b

y
 a rad

io
 b

u
tto

n
 is th

e sam
e as th

e flav
o
r th

at's sav
ed

 in
 th

e v
iew

 m
o
d
el, 

th
en

 d
isp

lay
 th

e rad
io

 b
u
tto

n
 as selected

 (
c
h
e
c
k
e
d

 =
 tru

e). T
h

e b
in

d
in

g
 ex

p
ressio

n
 fo

r th
e 

ch
eck

ed
 state o

f th
e V

a
n

illa
 R
a
d
i
o
B
u
t
t
o
n
 w

o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
: 

@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
v
a
n
i
l
l
a
)
}

 

E
ssen

tially
, y

o
u
 are co

m
p
arin

g
 th

e v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r

 p
ro

p
erty

 w
ith

 th
e co

rresp
o
n
d
in

g
 strin

g
 

reso
u
rce u

sin
g
 th

e e
q
u
a
l
s

 fu
n
ctio

n
, to

 d
eterm

in
e if th

e ch
eck

ed
 state sh

o
u
ld

 b
e tru

e o
r false. 

N
o
te: R

em
em

b
er th

at b
in

d
in

g
 ex

p
ressio

n
s start w

ith
 an

 @
 sy

m
b

o
l an

d
 are w

rap
p
ed

 in
sid

e cu
rly

 

b
races {

}
. 

<
R
a
d
i
o
G
r
o
u
p
 

 
 
 
.
.
.
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
v
a
n
i
l
l
a
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
v
a
n
i
l
l
a
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
c
h
o
c
o
l
a
t
e
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
c
h
o
c
o
l
a
t
e
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
r
e
d
_
v
e
l
v
e
t
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
r
e
d
_
v
e
l
v
e
t
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
a
l
t
e
d
_
c
a
r
a
m
e
l
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
s
a
l
t
e
d
_
c
a
r
a
m
e
l
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-any/equals.html


  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
c
o
f
f
e
e
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
.
e
q
u
a
l
s
(
@
s
t
r
i
n
g
/
c
o
f
f
e
e
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

<
/
R
a
d
i
o
G
r
o
u
p
>
 

L
isten

er
 b

in
d

in
g
s 

L
isten

er b
in

d
in

g
s are lam

b
d
a ex

p
ressio

n
s th

at ru
n
 w

h
en

 an
 ev

en
t h

ap
p
en

s, su
ch

 as an
 o
n
C
l
i
c
k
 

ev
en

t. T
h
ey

 are sim
ilar to

 m
eth

o
d
 referen

ces su
ch

 as 

t
e
x
t
v
i
e
w
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
c
l
i
c
k
L
i
s
t
e
n
e
r
)

 b
u
t listen

er b
in

d
in

g
s let y

o
u
 ru

n
 arb

itrary
 

d
ata b

in
d
in

g
 ex

p
ressio

n
s. 

1
. 

In
 f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

, ad
d
 ev

en
t listen

ers to
 th

e rad
io

 b
u
tto

n
s u

sin
g
 listen

er 

b
in

d
in

g
s. U

se a lam
b
d
a ex

p
ressio

n
 w

ith
 n

o
 p

aram
eters an

d
 m

ak
e a call to

 th
e 

v
i
e
w
M
o
d
e
l
.s
e
t
F
l
a
v
o
r
(
)

 m
eth

o
d
 b

y
 p

assin
g
 in

 th
e co

rresp
o
n
d
in

g
 flav

o
r strin

g
 reso

u
rce. 

<
R
a
d
i
o
G
r
o
u
p
 

 
 
 
.
.
.
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
v
a
n
i
l
l
a
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
@
s
t
r
i
n
g
/
v
a
n
i
l
l
a
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
c
h
o
c
o
l
a
t
e
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
@
s
t
r
i
n
g
/
c
h
o
c
o
l
a
t
e
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
r
e
d
_
v
e
l
v
e
t
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
@
s
t
r
i
n
g
/
r
e
d
_
v
e
l
v
e
t
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
a
l
t
e
d
_
c
a
r
a
m
e
l
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
@
s
t
r
i
n
g
/
s
a
l
t
e
d
_
c
a
r
a
m
e
l
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

  
 
 
<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
c
o
f
f
e
e
"
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
F
l
a
v
o
r
(
@
s
t
r
i
n
g
/
c
o
f
f
e
e
)
}
"
 

 
 
 
 
 
 
 
.
.
.
/
>
 

<
/
R
a
d
i
o
G
r
o
u
p
>
 



7
. 

R
u
n

 th
e ap

p
 an

d
 n

o
tice h

o
w

 th
e V

a
n

illa
 o

p
tio

n
 is selected

 b
y
 d

efau
lt in

 th
e flav

o
r 

frag
m

en
t. 



G
reat! N

o
w

 y
o
u
 can

 m
o
v
e o

n
to

 th
e n

ex
t frag

m
en

ts. 

7
. U

p
d

a
te p

ick
u

p
 a

n
d

 su
m

m
a
ry

 fra
g
m

en
t to

 u
se v

iew
 m

o
d

el 

N
av

ig
ate th

ro
u
g
h
 th

e ap
p

 an
d
 n

o
tice th

at in
 th

e p
ick

u
p
 frag

m
en

t, th
e rad

io
 b

u
tto

n
 o

p
tio

n
 lab

els 

are b
lan

k
. In

 th
is task

, y
o
u
 w

ill calcu
late th

e 4
 p

ick
u
p
 d

ates av
ailab

le an
d
 d

isp
lay

 th
em

 in
 th

e 

p
ick

u
p
 frag

m
en

t. T
h

ere are d
ifferen

t w
ay

s to
 d

isp
lay

 a fo
rm

atted
 d

ate, an
d
 h

ere are so
m

e h
elp

fu
l 

u
tilities p

ro
v
id

ed
 b

y
 A

n
d
ro

id
 to

 d
o
 th

is. 

C
rea

te p
ick

u
p

 o
p

tio
n

s list 

D
a
te fo

rm
a
tter 

T
h
e A

n
d
ro

id
 fram

ew
o

rk
 p

ro
v
id

es a class called
 S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t

, w
h
ich

 is a class fo
r 

fo
rm

attin
g
 an

d
 p

arsin
g
 d

ates in
 a lo

cale
-sen

sitiv
e m

an
n
er. It allo

w
s fo

r fo
rm

attin
g
 (d

ate →
 tex

t) 

an
d
 p

arsin
g
 (tex

t →
 d

ate) o
f d

ates. 

Y
o
u
 can

 create an
 in

stan
ce o

f S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t

 b
y
 p

assin
g
 in

 a p
attern

 strin
g
 an

d
 a lo

cale: 

S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
(
"
E
 
M
M
M
 
d
"
,
 
L
o
c
a
l
e
.
g
e
t
D
e
f
a
u
l
t
(
)
)

 

A
 p

attern
 strin

g
 lik

e "
E
 
M
M
M
 
d
"

 is a rep
resen

tatio
n
 o

f D
ate an

d
 T

im
e fo

rm
ats. L

etters fro
m

 '
A
'
 

to
 '
Z
'
 an

d
 fro

m
 '
a
'
 to

 '
z
'

 are in
terp

reted
 as p

attern
 letters rep

resen
tin

g
 th

e co
m

p
o
n
en

ts o
f a 

d
ate o

r tim
e strin

g
. F

o
r ex

am
p
le, d

 rep
resen

ts d
ay

 in
 a m

o
n
th

, y
 fo

r y
ear an

d
 M

 fo
r m

o
n
th

. If th
e 

d
ate is Jan

u
ary

 4
 in

 2
0
1
8
, th

e p
attern

 strin
g
 "
E
E
E
,
 
M
M
M
 
d
"

 p
arses to

 "
W
e
d
,
 
J
u
l
 
4
"

. F
o
r a 

co
m

p
lete list o

f p
attern

 letters, p
lease see th

e d
o
cu

m
en

tatio
n

. 

A
 L
o
c
a
l
e
 o

b
ject rep

resen
ts a sp

ecific g
eo

g
rap

h
ical, p

o
litical, o

r cu
ltu

ral reg
io

n
. It rep

resen
ts a 

lan
g
u
ag

e/co
u
n
try

/v
arian

t co
m

b
in

atio
n
. L

o
cales are u

sed
 to

 alter th
e p

resen
tatio

n
 o

f in
fo

rm
atio

n
 

su
ch

 as n
u
m

b
ers o

r d
ates to

 su
it th

e co
n
v
en

tio
n
s in

 th
e reg

io
n
. D

ate an
d
 tim

e are lo
cale-sen

sitiv
e, 

b
ecau

se th
ey

 are w
ritten

 d
ifferen

tly
 in

 d
ifferen

t p
arts o

f th
e w

o
rld

. Y
o
u
 w

ill u
se th

e m
eth

o
d
 

L
o
c
a
l
e
.
g
e
t
D
e
f
a
u
l
t
(
)
 to

 retriev
e th

e lo
cale in

fo
rm

atio
n
 set o

n
 th

e u
ser's d

ev
ice an

d
 p

ass it in
to

 

th
e S

i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
 co

n
stru

cto
r. 

L
o
cale in

 A
n
d
ro

id
 is a co

m
b
in

atio
n
 o

f lan
g
u
ag

e an
d
 co

u
n
try

 co
d
e. T

h
e lan

g
u
ag

e co
d

es are tw
o

-

letter lo
w

ercase IS
O

 lan
g

u
ag

e co
d

es, su
ch

 as "en
" fo

r en
g
lish

. T
h
e co

u
n
try

 co
d
es are tw

o
-letter 

u
p
p
ercase IS

O
 co

u
n
try

 co
d
es, su

ch
 as "U

S
" fo

r th
e U

n
ited

 S
tates. 

N
o
w

 u
se S

i
m
p
l
e
D
a
t
e
F
o
r
m
a
t

 an
d
 L
o
c
a
l
e
 to

 d
eterm

in
e th

e av
ailab

le p
ick

u
p
 d

ates fo
r th

e 

C
u

p
ca

k
e ap

p
. 

1
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ad
d
 th

e fo
llo

w
in

g
 fu

n
ctio

n
 called

 g
e
t
P
i
c
k
u
p
O
p
t
i
o
n
s
(
)

 to
 

create an
d
 retu

rn
 th

e list o
f p

ick
u
p
 d

ates. W
ith

in
 th

e m
eth

o
d
, create a v

a
l

 v
ariab

le called
 

o
p
t
i
o
n
s
 an

d
 in

itialize it to
 m
u
t
a
b
l
e
L
i
s
t
O
f
<
S
t
r
i
n
g
>
(
)

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#6
https://developer.android.com/reference/java/text/SimpleDateFormat
https://developer.android.com/reference/java/text/SimpleDateFormat#date-and-time-patterns
https://developer.android.com/reference/java/util/Locale


p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
P
i
c
k
u
p
O
p
t
i
o
n
s
(
)
:
 
L
i
s
t
<
S
t
r
i
n
g
>
 
{
 

 
 
 
v
a
l
 
o
p
t
i
o
n
s
 
=
 
m
u
t
a
b
l
e
L
i
s
t
O
f
<
S
t
r
i
n
g
>
(
)
 

}
 

2
. 

C
reate a fo

rm
atter strin

g
 u

sin
g

 S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t

 p
assin

g
 p

attern
 strin

g
 "
E
 
M
M
M
 
d
"

, an
d
 

th
e lo

cale. In
 th

e p
attern

 strin
g
, E

 stan
d
s fo

r d
ay

 n
am

e in
 w

eek
 an

d
 it p

arses to
 "T

u
e D

ec 

1
0
". 

v
a
l
 
f
o
r
m
a
t
t
e
r
 
=
 
S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
(
"
E
 
M
M
M
 
d
"
,
 
L
o
c
a
l
e
.
g
e
t
D
e
f
a
u
l
t
(
)
)
 

Im
p
o
rt j

a
v
a
.
t
e
x
t
.
S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t

 an
d
 j
a
v
a
.
u
t
i
l
.
L
o
c
a
l
e

, w
h
en

 p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 

S
tu

d
io

. 

3
. 

G
et a C

a
l
e
n
d
a
r
 in

stan
ce an

d
 assig

n
 it to

 a n
ew

 v
ariab

le. M
ak

e it a v
a
l
. T

h
is v

ariab
le w

ill 

co
n
tain

 th
e cu

rren
t d

ate an
d
 tim

e. A
lso

, im
p
o
rt j

a
v
a
.
u
t
i
l
.
C
a
l
e
n
d
a
r

. 

v
a
l
 
c
a
l
e
n
d
a
r
 
=
 
C
a
l
e
n
d
a
r
.
g
e
t
I
n
s
t
a
n
c
e
(
)
 

4
. 

B
u
ild

 u
p
 a list o

f d
ates startin

g
 w

ith
 th

e cu
rren

t d
ate an

d
 th

e fo
llo

w
in

g
 th

ree d
ates. 

B
ecau

se y
o
u
'll n

eed
 4

 d
ate o

p
tio

n
s, rep

eat th
is b

lo
ck

 o
f co

d
e 4

 tim
es. T

h
is r

e
p
e
a
t
 b

lo
ck

 

w
ill fo

rm
at a d

ate, ad
d
 it to

 th
e list o

f d
ate o

p
tio

n
s, an

d
 th

en
 in

crem
en

t th
e calen

d
ar b

y
 1

 

d
ay

. 

r
e
p
e
a
t
(
4
)
 
{
 

 
 
 
 
o
p
t
i
o
n
s
.
a
d
d
(
f
o
r
m
a
t
t
e
r
.
f
o
r
m
a
t
(
c
a
l
e
n
d
a
r
.
t
i
m
e
)
)
 

 
 
 
 
c
a
l
e
n
d
a
r
.
a
d
d
(
C
a
l
e
n
d
a
r
.
D
A
T
E
,
 
1
)
 

}
 

5
. 

R
etu

rn
 th

e u
p
d
ated

 o
p
t
i
o
n
s

 at th
e en

d
 o

f th
e m

eth
o
d
. H

ere is y
o

u
r co

m
p
leted

 m
eth

o
d
: 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
P
i
c
k
u
p
O
p
t
i
o
n
s
(
)
:
 
L
i
s
t
<
S
t
r
i
n
g
>
 
{
 

 
 
 
v
a
l
 
o
p
t
i
o
n
s
 
=
 
m
u
t
a
b
l
e
L
i
s
t
O
f
<
S
t
r
i
n
g
>
(
)
 

 
 
 
v
a
l
 
f
o
r
m
a
t
t
e
r
 
=
 
S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
(
"
E
 
M
M
M
 
d
"
,
 
L
o
c
a
l
e
.
g
e
t
D
e
f
a
u
l
t
(
)
)
 

 
 
 
v
a
l
 
c
a
l
e
n
d
a
r
 
=
 
C
a
l
e
n
d
a
r
.
g
e
t
I
n
s
t
a
n
c
e
(
)
 

 
 
 
/
/
 
C
r
e
a
t
e
 
a
 
l
i
s
t
 
o
f
 
d
a
t
e
s
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
t
h
e
 
c
u
r
r
e
n
t
 
d
a
t
e
 
a
n
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

3
 
d
a
t
e
s
 

 
 
 
r
e
p
e
a
t
(
4
)
 
{
 

 
 
 
 
 
 
 
o
p
t
i
o
n
s
.
a
d
d
(
f
o
r
m
a
t
t
e
r
.
f
o
r
m
a
t
(
c
a
l
e
n
d
a
r
.
t
i
m
e
)
)
 

 
 
 
 
 
 
 
c
a
l
e
n
d
a
r
.
a
d
d
(
C
a
l
e
n
d
a
r
.
D
A
T
E
,
 
1
)
 

 
 
 
}
 

 
 
 
r
e
t
u
r
n
 
o
p
t
i
o
n
s
 

}
 

6
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ad
d
 a class p

ro
p

erty
 called

 d
a
t
e
O
p
t
i
o
n
s
 th

at's a v
a
l
. In

itialize 

it u
sin

g
 th

e g
e
t
P
i
c
k
u
p
O
p
t
i
o
n
s
(
)

 m
eth

o
d
 y

o
u
 ju

st created
. 

v
a
l
 
d
a
t
e
O
p
t
i
o
n
s
 
=
 
g
e
t
P
i
c
k
u
p
O
p
t
i
o
n
s
(
)
 

U
p

d
a
te th

e la
y
o
u

t to
 d

isp
la

y
 p

ick
u

p
 o

p
tio

n
s 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/repeat.html


N
o
w

 th
at y

o
u
 h

av
e th

e fo
u
r av

ailab
le p

ick
u
p
 d

ates in
 th

e v
iew

 m
o
d
el, u

p
d
ate th

e 

f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l
 lay

o
u
t to

 d
isp

lay
 th

ese d
ates. Y

o
u
 w

ill also
 u

se d
ata b

in
d
in

g
 to

 d
isp

lay
 

th
e ch

eck
ed

 statu
s o

f each
 rad

io
 b

u
tto

n
 an

d
 to

 u
p
d
ate th

e d
ate in

 th
e v

iew
 m

o
d
el w

h
en

 a d
ifferen

t 

rad
io

 b
u
tto

n
 is selected

. T
h
is im

p
lem

en
tatio

n
 is sim

ilar to
 th

e d
ata b

in
d
in

g
 in

 th
e flav

o
r frag

m
en

t. 

In
 f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

: 

R
ad

io
 b

u
tto

n
 o
p
t
i
o
n
0
 rep

resen
ts d

a
t
e
O
p
t
i
o
n
s
[
0
]

 in
 v
i
e
w
M
o
d
e
l
 (to

d
ay

) 

R
ad

io
 b

u
tto

n
 o
p
t
i
o
n
1
 rep

resen
ts d

a
t
e
O
p
t
i
o
n
s
[
1
]

 in
 v
i
e
w
M
o
d
e
l
 (to

m
o
rro

w
) 

R
ad

io
 b

u
tto

n
 o
p
t
i
o
n
2
 rep

resen
ts d

a
t
e
O
p
t
i
o
n
s
[
2
]

 in
 v
i
e
w
M
o
d
e
l
 (th

e d
ay

 after to
m

o
rro

w
) 

R
ad

io
 b

u
tto

n
 o
p
t
i
o
n
3
 rep

resen
ts d

a
t
e
O
p
t
i
o
n
s
[
3
]

 in
 v
i
e
w
M
o
d
e
l
 (tw

o
 d

ay
s after to

m
o
rro

w
) 

1
. 

In
 f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

, fo
r th

e o
p
t
i
o
n
0
 rad

io
 b

u
tto

n
, u

se th
e n

ew
 lay

o
u
t v

ariab
le, 

v
i
e
w
M
o
d
e
l
 to

 set th
e c

h
e
c
k
e
d
 attrib

u
te b

ased
 o

n
 th

e d
a
t
e
 v

alu
e in

 th
e v

iew
 m

o
d
el. 

C
o
m

p
are th

e v
i
e
w
M
o
d
e
l
.
d
a
t
e

 p
ro

p
erty

 w
ith

 th
e first strin

g
 in

 th
e d

a
t
e
O
p
t
i
o
n
s

 list, 

w
h
ich

 is th
e cu

rren
t d

ate. U
se th

e e
q
u
a
l
s
 fu

n
ctio

n
 to

 co
m

p
are an

d
 th

e fin
al b

in
d
in

g
 

ex
p
ressio

n
 lo

o
k
s lik

e th
e fo

llo
w

in
g
: 

@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
.
e
q
u
a
l
s
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
0
]
)
}

 

2
. 

F
o
r th

e sam
e rad

io
 b

u
tto

n
, ad

d
 an

 ev
en

t listen
er u

sin
g
 listen

er b
in

d
in

g
 to

 th
e o

n
C
l
i
c
k
 

attrib
u
te. W

h
en

 th
is rad

io
 b

u
tto

n
 o

p
tio

n
 is click

ed
, m

ak
e a call to

 s
e
t
D
a
t
e
(
)

 o
n
 

v
i
e
w
M
o
d
e
l
, p

assin
g
 in

 d
a
t
e
O
p
t
i
o
n
s
[
0
]
. 

3
. 

F
o
r th

e sam
e rad

io
 b

u
tto

n
, set th

e t
e
x
t
 attrib

u
te v

alu
e to

 th
e first strin

g
 in

 th
e 

d
a
t
e
O
p
t
i
o
n
s
 list. 

<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
p
t
i
o
n
0
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
.
e
q
u
a
l
s
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
0
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
D
a
t
e
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
0
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
0
]
}
"
 

 
 
 
.
.
.
 

 
 
 
/
>
 

4
. 

R
ep

eat th
e ab

o
v

e step
s fo

r th
e o

th
er rad

io
 b

u
tto

n
s, ch

an
g
e th

e in
d

ex
 o

f th
e d

a
t
e
O
p
t
i
o
n
s

 

acco
rd

in
g
ly

. 

<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
p
t
i
o
n
1
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
.
e
q
u
a
l
s
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
1
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
D
a
t
e
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
1
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
1
]
}
"
 

 
 
 
.
.
.
 
/
>
 

 

https://kotlinlang.org/api/latest/jvm/stdlib/kotlin/-any/equals.html


<
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
p
t
i
o
n
2
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
.
e
q
u
a
l
s
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
2
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
D
a
t
e
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
2
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
2
]
}
"
 

 
 
 
.
.
.
 
/
>
 

 <
R
a
d
i
o
B
u
t
t
o
n
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
p
t
i
o
n
3
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
c
h
e
c
k
e
d
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
.
e
q
u
a
l
s
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
3
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
v
i
e
w
M
o
d
e
l
.
s
e
t
D
a
t
e
(
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
3
]
)
}
"
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
O
p
t
i
o
n
s
[
3
]
}
"
 

 
 
 
.
.
.
 
/
>
 

5
. 

R
u
n

 th
e ap

p
 an

d
 y

o
u
 sh

o
u
ld

 see th
e n

ex
t few

 d
ay

s as p
ick

u
p
 o

p
tio

n
s av

ailab
le. Y

o
u
r 

screen
sh

o
t w

ill d
iffer d

ep
en

d
in

g
 o

n
 w

h
at th

e cu
rren

t d
ay

 is fo
r y

o
u
. N

o
tice th

at th
ere is 

n
o
 o

p
tio

n
 selected

 b
y
 d

efau
lt. Y

o
u
 w

ill im
p
lem

en
t th

is in
 th

e n
ex

t step
. 



6
. 

W
ith

in
 th

e O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, create a fu
n
ctio

n
 called

 r
e
s
e
t
O
r
d
e
r
(
)

, to
 reset th

e 

M
u
t
a
b
l
e
L
i
v
e
D
a
t
a

 p
ro

p
erties in

 th
e v

iew
 m

o
d
el. A

ssig
n
 th

e cu
rren

t d
ate v

alu
e fro

m
 th

e 

d
a
t
e
O
p
t
i
o
n
s
 list to

 _
d
a
t
e
.
v
a
l
u
e
.
 

f
u
n
 
r
e
s
e
t
O
r
d
e
r
(
)
 
{
 

 
 
 
_
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
=
 
0
 

 
 
 
_
f
l
a
v
o
r
.
v
a
l
u
e
 
=
 
"
"
 

 
 
 
_
d
a
t
e
.
v
a
l
u
e
 
=
 
d
a
t
e
O
p
t
i
o
n
s
[
0
]
 

 
 
 
_
p
r
i
c
e
.
v
a
l
u
e
 
=
 
0
.
0
 

}
 

7
. 

A
d
d
 an

 i
n
i
t
 b

lo
ck

 to
 th

e class, an
d
 call th

e n
ew

 m
eth

o
d
 r
e
s
e
t
O
r
d
e
r
(
)

 fro
m

 it. 

i
n
i
t
 
{
 

 
 
 
r
e
s
e
t
O
r
d
e
r
(
)
 

}
 

8
. 

R
em

o
v
e th

e in
itial v

alu
es fro

m
 th

e d
eclaratio

n
 o

f th
e p

ro
p
erties in

 th
e class. N

o
w

 y
o
u
 are 

u
sin

g
 th

e i
n
i
t
 b

lo
ck

 to
 in

itialize th
e p

ro
p
erties w

h
en

 an
 in

stan
ce o

f O
r
d
e
r
V
i
e
w
M
o
d
e
l

 is 

created
. 

p
r
i
v
a
t
e
 
v
a
l
 
_
q
u
a
n
t
i
t
y
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
I
n
t
>
(
)
 

v
a
l
 
q
u
a
n
t
i
t
y
:
 
L
i
v
e
D
a
t
a
<
I
n
t
>
 
=
 
_
q
u
a
n
t
i
t
y
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
f
l
a
v
o
r
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
(
)
 

v
a
l
 
f
l
a
v
o
r
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
=
 
_
f
l
a
v
o
r
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
d
a
t
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
(
)
 

v
a
l
 
d
a
t
e
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
=
 
_
d
a
t
e
 

 p
r
i
v
a
t
e
 
v
a
l
 
_
p
r
i
c
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
(
)
 

v
a
l
 
p
r
i
c
e
:
 
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
 
=
 
_
p
r
i
c
e
 

9
. 

R
u
n

 y
o
u
r ap

p
 ag

ain
, n

o
tice to

d
ay

's d
ate is selected

 b
y
 d

efau
lt. 



U
p

d
a
te S

u
m

m
a

ry
 fra

g
m

en
t to

 u
se v

ie
w

 m
o
d

el 

N
o
w

 let's m
o
v
e o

n
to

 th
e last frag

m
en

t. T
h
e o

rd
er su

m
m

ary
 frag

m
en

t is in
ten

d
ed

 to
 sh

o
w

 a 

su
m

m
ary

 o
f th

e o
rd

er d
etails. In

 th
is task

, y
o
u
 tak

e ad
v
an

tag
e o

f all th
e o

rd
er in

fo
rm

atio
n
 fro

m
 

th
e sh

ared
 v

iew
 m

o
d
el an

d
 u

p
d
ate th

e o
n
screen

 o
rd

er d
etails u

sin
g
 d

ata b
in

d
in

g
. 



 



1
. 

In
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

, m
ak

e su
re y

o
u
 h

av
e th

e v
iew

 m
o
d
el d

ata v
ariab

le, 

v
i
e
w
M
o
d
e
l
 d

eclared
. 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
v
i
e
w
M
o
d
e
l
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

  
 
 
 
.
.
.
 

2
. 

In
 S
u
m
m
a
r
y
F
r
a
g
m
e
n
t

, in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)
, m

ak
e su

re b
i
n
d
i
n
g
.
v
i
e
w
M
o
d
e
l

 is 

in
itialized

. 

3
. 

In
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

, read
 fro

m
 th

e v
iew

 m
o
d
el to

 u
p
d
ate th

e screen
 w

ith
 th

e o
rd

er 

su
m

m
ary

 d
etails. U

p
d
ate th

e q
u

an
tity

, flav
o
r, an

d
 d

ate T
e
x
t
V
i
e
w
s
 b

y
 ad

d
in

g
 th

e 

fo
llo

w
in

g
 tex

t attrib
u
tes. Q

u
an

tity
 is o

f th
e ty

p
e I

n
t
, so

 y
o
u
 n

eed
 to

 co
n
v
ert it to

 a strin
g
. 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
q
u
a
n
t
i
t
y
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
q
u
a
n
t
i
t
y
.
t
o
S
t
r
i
n
g
(
)
}
"
 

 
 
 
.
.
.
 
/
>
 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
f
l
a
v
o
r
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
f
l
a
v
o
r
}
"
 

 
 
 
.
.
.
 
/
>
 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
d
a
t
e
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
v
i
e
w
M
o
d
e
l
.
d
a
t
e
}
"
 

 
 
 
.
.
.
 
/
>
 

4
. 

R
u
n

 an
d
 test th

e ap
p
 to

 v
erify

 th
at th

e o
rd

er o
p
tio

n
s y

o
u
 selected

 sh
o
w

 u
p
 in

 th
e o

rd
er 

su
m

m
ary

. 



 



8
. C

a
lcu

la
te p

rice
 fro

m
 o

rd
er d

eta
ils 

L
o
o
k
in

g
 at th

e fin
al ap

p
 screen

sh
o
ts o

f th
is co

d
elab

, y
o
u
'll n

o
tice th

at th
e p

rice is actu
ally

 

d
isp

lay
ed

 o
n

 each
 frag

m
en

t (ex
cep

t th
e S

t
a
r
t
F
r
a
g
m
e
n
t

) so
 th

e u
ser k

n
o
w

s th
e p

rice as th
ey

 

create th
e o

rd
er. 

 

H
ere are th

e ru
les fro

m
 o

u
r cu

p
cak

e sh
o
p
 o

n
 h

o
w

 to
 calcu

late p
rice. 

• 
E

ach
 cu

p
cak

e is $
2

.0
0
 each

 

• 
S

am
e d

ay
 p

ick
u
p
 ad

d
s an

 ex
tra $

3
.0

0
 to

 th
e o

rd
er 

H
en

ce, fo
r an

 o
rd

er o
f 6

 cu
p
cak

es, th
e p

rice w
o
u
ld

 b
e 6

 cu
p
cak

es x
 $

2
 each

 =
 $

1
2
. If th

e u
ser 

w
an

ts sam
e d

ay
 p

ick
u
p
, th

e ex
tra $

3
 co

st w
o
u
ld

 lead
 to

 a to
tal o

rd
er p

rice o
f $

1
5
. 

U
p

d
a
te p

ric
e in

 v
iew

 m
o

d
el 

T
o
 ad

d
 su

p
p
o
rt fo

r th
is fu

n
ctio

n
ality

 in
 y

o
u
r ap

p
, first tack

le th
e p

rice p
er cu

p
cak

e an
d
 ig

n
o
re th

e 

sam
e d

ay
 p

ick
u
p
 co

st fo
r n

o
w

. 

1
. 

O
p
en

 O
r
d
e
r
V
i
e
w
M
o
d
e
l
.
k
t

, an
d
 sto

re th
e p

rice p
er cu

p
cak

e in
 a v

ariab
le. D

eclare it as a 

to
p

-lev
el p

riv
ate co

n
stan

t at th
e to

p
 o

f th
e file, o

u
tsid

e th
e class d

efin
itio

n
 (b

u
t after th

e 

im
p
o
rt statem

en
ts). U

se th
e c

o
n
s
t
 m

o
d
ifier an

d
 to

 m
ak

e it read
-o

n
ly

 u
se v

a
l

. 

p
a
c
k
a
g
e
 
.
.
.
 

 i
m
p
o
r
t
 
.
.
.
 

 p
r
i
v
a
t
e
 
c
o
n
s
t
 
v
a
l
 
P
R
I
C
E
_
P
E
R
_
C
U
P
C
A
K
E
 
=
 
2
.
0
0
 

 c
l
a
s
s
 
O
r
d
e
r
V
i
e
w
M
o
d
e
l
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
 

 
 
 
 
.
.
.
 
 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#7


R
eco

llect th
at co

n
stan

t v
alu

es (m
ark

ed
 w

ith
 th

e c
o
n
s
t

 k
ey

w
o
rd

 in
 K

o
tlin

) d
o
 n

o
t ch

an
g
e an

d
 th

e 

v
alu

e is k
n
o

w
n
 at co

m
p
ile tim

e. T
o
 learn

 m
o
re ab

o
u
t co

n
stan

ts, ch
eck

 o
u
t th

e d
o
cu

m
en

tatio
n

. 

2
. 

N
o
w

 th
at y

o
u
 h

av
e d

efin
ed

 a p
rice p

er cu
p
cak

e, create a h
elp

er m
eth

o
d
 to

 calcu
late th

e 

p
rice. T

h
is m

eth
o
d
 can

 b
e p

r
i
v
a
t
e
 b

ecau
se it's o

n
ly

 u
sed

 w
ith

in
 th

is class. Y
o
u
 w

ill 

ch
an

g
e th

e p
rice lo

g
ic to

 in
clu

d
e sam

e d
ay

 p
ick

u
p
 ch

arg
es in

 th
e n

ex
t task

. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
P
r
i
c
e
(
)
 
{
 

 
 
 
 
_
p
r
i
c
e
.
v
a
l
u
e
 
=
 
(
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
?
:
 
0
)
 
*
 
P
R
I
C
E
_
P
E
R
_
C
U
P
C
A
K
E
 

}
 

T
h
is lin

e o
f co

d
e m

u
ltip

lies th
e p

rice p
er cu

p
cak

e b
y
 th

e q
u
an

tity
 o

f cu
p
cak

es o
rd

ered
. F

o
r th

e 

co
d
e in

 p
aren

th
eses, sin

ce th
e v

alu
e o

f q
u
a
n
t
i
t
y
.
v
a
l
u
e

 co
u
ld

 b
e n

u
ll, u

se an
 elv

is o
p
erato

r (
?
:
) 

. T
h
e elv

is o
p
erato

r (?
:
) m

ean
s th

at if th
e ex

p
ressio

n
 o

n
 th

e left is n
o
t n

u
ll, th

en
 u

se it. O
th

erw
ise 

if th
e ex

p
ressio

n
 o

n
 th

e left is n
u
ll, th

en
 u

se th
e ex

p
ressio

n
 to

 th
e rig

h
t o

f th
e elv

is o
p
erato

r 

(w
h
ich

 is 0
 in

 th
is case). 

F
u

n
 fa

ct: E
lv

is o
p
erato

r (
?
:
) is n

am
ed

 after th
e ro

ck
 star, E

lv
is P

resley
, b

ecau
se w

h
en

 y
o
u
 v

iew
 

it sid
ew

ay
s, it resem

b
les an

 em
o
tico

n
 o

f E
lv

is P
resley

 w
ith

 h
is q

u
iff. 

3
. 

In
 th

e sam
e O

r
d
e
r
V
i
e
w
M
o
d
e
l

 class, u
p
d
ate th

e p
rice v

ariab
le w

h
en

 th
e q

u
an

tity
 is set. 

M
ak

e a call to
 th

e n
ew

 fu
n
ctio

n
 in

 th
e s

e
t
Q
u
a
n
t
i
t
y
(
)

 fu
n
ctio

n
. 

f
u
n
 
s
e
t
Q
u
a
n
t
i
t
y
(
n
u
m
b
e
r
C
u
p
c
a
k
e
s
:
 
I
n
t
)
 
{
 

 
 
 
 
_
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
=
 
n
u
m
b
e
r
C
u
p
c
a
k
e
s
 

 
 
 
 
u
p
d
a
t
e
P
r
i
c
e
(
)
 

}
 

B
in

d
 th

e p
rice p

ro
p

erty
 to

 th
e U

I 

1
. 

In
 th

e lay
o
u
ts fo

r f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

, f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

, an
d
 

f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

, m
ak

e su
re th

e d
ata v

ariab
le v

i
e
w
M
o
d
e
l
 o

f ty
p
e 

c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l

 is d
efin

ed
. 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
v
i
e
w
M
o
d
e
l
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
m
o
d
e
l
.
O
r
d
e
r
V
i
e
w
M
o
d
e
l
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

  
 
 
 
.
.
.
 

2
. 

In
 th

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
 o

f each
 frag

m
en

t class, m
ak

e su
re y

o
u
 b

in
d
 th

e v
iew

 

m
o
d
el o

b
ject in

stan
ce in

 th
e frag

m
en

t to
 th

e v
iew

 m
o
d
el d

ata v
ariab

le in
 th

e lay
o
u
t. 

https://kotlinlang.org/docs/reference/properties.html#compile-time-constants
https://en.wikipedia.org/wiki/Elvis_Presley
https://en.wikipedia.org/wiki/Quiff


b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 

 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
.
.
.
 

}
 

3
. 

W
ith

in
 each

 frag
m

en
t lay

o
u
t, u

se th
e v

i
e
w
M
o
d
e
l

 v
ariab

le to
 set th

e p
rice if it's sh

o
w

n
 in

 

th
e lay

o
u
t. S

tart w
ith

 m
o
d
ify

in
g

 th
e f

r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

 file. F
o
r th

e s
u
b
t
o
t
a
l

 tex
t 

v
iew

, set th
e v

alu
e o

f th
e a

n
d
r
o
i
d
:
t
e
x
t
 attrib

u
te to

 b
e 

"
@
{
@
s
t
r
i
n
g
/
s
u
b
t
o
t
a
l
_
p
r
i
c
e
(
v
i
e
w
M
o
d
e
l
.
p
r
i
c
e
)
}
"
.

 T
h
is d

ata b
in

d
in

g
 lay

o
u
t 

ex
p
ressio

n
 u

ses th
e strin

g
 reso

u
rce @

s
t
r
i
n
g
/
s
u
b
t
o
t
a
l
_
p
r
i
c
e

 an
d
 p

asses in
 a p

aram
eter, 

w
h
ich

 is th
e p

rice fro
m

 th
e v

iew
 m

o
d
el, so

 th
e o

u
tp

u
t w

ill sh
o
w

 S
u

b
to

ta
l 1

2
.0

 fo
r 

ex
am

p
le. 

.
.
.
 

 <
T
e
x
t
V
i
e
w
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
u
b
t
o
t
a
l
"
 

 
 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
s
u
b
t
o
t
a
l
_
p
r
i
c
e
(
v
i
e
w
M
o
d
e
l
.
p
r
i
c
e
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

 .
.
.
 

Y
o
u
're u

sin
g
 th

is strin
g
 reso

u
rce th

at w
as alread

y
 d

eclared
 in

 th
e s

t
r
i
n
g
s
.
x
m
l

 file: 

<
s
t
r
i
n
g
 
n
a
m
e
=
"
s
u
b
t
o
t
a
l
_
p
r
i
c
e
"
>
S
u
b
t
o
t
a
l
 
%
s
<
/
s
t
r
i
n
g
>
 

4
. 

R
u
n

 th
e ap

p
. If y

o
u
 select O

n
e cu

p
ca

k
e in

 th
e start frag

m
en

t, th
e flav

o
r frag

m
en

t w
ill 

sh
o
w

 S
u

b
to

ta
l 2

.0
. If y

o
u
 select S

ix
 cu

p
ca

k
es, th

e flav
o
r frag

m
en

t w
ill sh

o
w

 S
u

b
to

ta
l 

1
2
.0

, an
d
 etc... Y

o
u
 w

ill fo
rm

at th
e p

rice in
to

 th
e p

ro
p
er cu

rren
cy

 fo
rm

at later, so
 th

is 

b
eh

av
io

r is ex
p
ected

 fo
r n

o
w

. 



 
 



5
. 

N
o
w

 m
ak

e a sim
ilar ch

an
g
e fo

r th
e p

ick
u
p
 an

d
 su

m
m

ary
 frag

m
en

ts. In
 

f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

 an
d
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

 lay
o
u
ts, m

o
d
ify

 th
e tex

t v
iew

s to
 

u
se th

e v
i
e
w
M
o
d
e
l

 p
r
i
c
e

 p
ro

p
erty

 as w
ell. 

f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l
 

.
.
.
 

 <
T
e
x
t
V
i
e
w
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
u
b
t
o
t
a
l
"
 

 
 
 
 
.
.
.
 

 
 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
s
u
b
t
o
t
a
l
_
p
r
i
c
e
(
v
i
e
w
M
o
d
e
l
.
p
r
i
c
e
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

 .
.
.
 

f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

 

... 

<
T
e
x
t
V
i
e
w
 

 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
t
o
t
a
l
"
 

 
 
 
.
.
.
 

 
 
 
a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
t
o
t
a
l
_
p
r
i
c
e
(
v
i
e
w
M
o
d
e
l
.
p
r
i
c
e
)
}
"
 
 

 
 
 
.
.
.
 
/
>
 

... 

4
. 

R
u
n

 th
e ap

p
. M

ak
e su

re th
e p

rice sh
o
w

n
 in

 th
e o

rd
er su

m
m

ary
 is calcu

lated
 co

rrectly
 fo

r 

an
 o

rd
er q

u
an

tity
 o

f 1
, 6

, an
d
 1

2
 cu

p
cak

es. A
s m

en
tio

n
ed

, it's ex
p
ected

 th
at th

e p
rice 

fo
rm

attin
g
 isn

't co
rrect at th

e m
o
m

en
t (it'll sh

o
w

 u
p
 as 2

.0
 fo

r $
2
 o

r 1
2
.0

 fo
r $

1
2
). 



C
h

a
rg

e
 ex

tra
 fo

r sa
m

e d
a
y
 p

ick
u

p
 

In
 th

is task
, y

o
u
 w

ill im
p
lem

en
t th

e seco
n
d
 ru

le w
h
ich

 is th
at sam

e d
ay

 p
ick

u
p
 ad

d
s an

 ex
tra 

$
3
.0

0
 to

 th
e o

rd
er. 

1
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, d
efin

e a n
ew

 to
p

-lev
el p

riv
ate co

n
stan

t fo
r th

e sam
e d

ay
 

p
ick

u
p
 co

st. 

p
r
i
v
a
t
e
 
c
o
n
s
t
 
v
a
l
 
P
R
I
C
E
_
F
O
R
_
S
A
M
E
_
D
A
Y
_
P
I
C
K
U
P
 
=
 
3
.
0
0
 

2
. 

In
 u
p
d
a
t
e
P
r
i
c
e
(
)

, ch
eck

 if th
e u

ser selected
 th

e sam
e d

ay
 p

ick
u
p
. C

h
eck

 if th
e d

ate in
 

th
e v

iew
 m

o
d
el (_

d
a
t
e
.
v
a
l
u
e
) is th

e sam
e as th

e first item
 in

 th
e d

a
t
e
O
p
t
i
o
n
s

 list 

w
h
ich

 is alw
ay

s th
e cu

rren
t d

ay
. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
P
r
i
c
e
(
)
 
{
 

 
 
 
 
_
p
r
i
c
e
.
v
a
l
u
e
 
=
 
(
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
?
:
 
0
)
 
*
 
P
R
I
C
E
_
P
E
R
_
C
U
P
C
A
K
E
 

 
 
 
 
i
f
 
(
d
a
t
e
O
p
t
i
o
n
s
[
0
]
 
=
=
 
_
d
a
t
e
.
v
a
l
u
e
)
 
{
 

 
 
 
 
 
 
 
 

 
 
 
 
}
 

}
 

3
. 

T
o
 m

ak
e th

ese calcu
latio

n
s sim

p
ler, in

tro
d
u
ce a tem

p
o
rary

 v
ariab

le, c
a
l
c
u
l
a
t
e
d
P
r
i
c
e

. 

C
alcu

late th
e u

p
d
ated

 p
rice an

d
 assig

n
 it b

ack
 to

 _
p
r
i
c
e
.
v
a
l
u
e
. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
P
r
i
c
e
(
)
 
{
 

 
 
 
 
v
a
r
 
c
a
l
c
u
l
a
t
e
d
P
r
i
c
e
 
=
 
(
q
u
a
n
t
i
t
y
.
v
a
l
u
e
 
?
:
 
0
)
 
*
 
P
R
I
C
E
_
P
E
R
_
C
U
P
C
A
K
E
 

 
 
 
 
/
/
 
I
f
 
t
h
e
 
u
s
e
r
 
s
e
l
e
c
t
e
d
 
t
h
e
 
f
i
r
s
t
 
o
p
t
i
o
n
 
(
t
o
d
a
y
)
 
f
o
r
 
p
i
c
k
u
p
,
 
a
d
d
 
t
h
e
 

s
u
r
c
h
a
r
g
e
 

 
 
 
 
i
f
 
(
d
a
t
e
O
p
t
i
o
n
s
[
0
]
 
=
=
 
_
d
a
t
e
.
v
a
l
u
e
)
 
{
 

 
 
 
 
 
 
 
 
c
a
l
c
u
l
a
t
e
d
P
r
i
c
e
 
+
=
 
P
R
I
C
E
_
F
O
R
_
S
A
M
E
_
D
A
Y
_
P
I
C
K
U
P
 

 
 
 
 
}
 

 
 
 
 
_
p
r
i
c
e
.
v
a
l
u
e
 
=
 
c
a
l
c
u
l
a
t
e
d
P
r
i
c
e
 

}
 

4
. 

C
all u

p
d
a
t
e
P
r
i
c
e
(
)

 h
elp

er m
eth

o
d
 fro

m
 s
e
t
D
a
t
e
(
)

 m
eth

o
d
 to

 ad
d
 th

e sam
e d

ay
 p

ick
u
p
 

ch
arg

es. 

f
u
n
 
s
e
t
D
a
t
e
(
p
i
c
k
u
p
D
a
t
e
:
 
S
t
r
i
n
g
)
 
{
 

 
 
 
 
_
d
a
t
e
.
v
a
l
u
e
 
=
 
p
i
c
k
u
p
D
a
t
e
 

 
 
 
 
u
p
d
a
t
e
P
r
i
c
e
(
)
 

}
 

5
. 

R
u
n

 y
o
u
r ap

p
, n

av
ig

ate th
ro

u
g
h
 th

e ap
p
. Y

o
u
 w

ill n
o
tice th

at ch
an

g
in

g
 th

e p
ick

u
p
 d

ate 

d
o
es n

o
t rem

o
v
e th

e sam
e d

ay
 p

ick
u
p
 ch

arg
es fro

m
 th

e to
tal p

rice. T
h
is is b

ecau
se th

e 

p
rice is ch

an
g

ed
 in

 th
e v

iew
 m

o
d
el b

u
t it is n

o
t n

o
tified

 to
 th

e b
in

d
in

g
 lay

o
u
t. 



S
et L

ifecy
cle o

w
n

er
 to

 o
b

ser
v
e L

iv
e
D

a
ta

 

L
i
f
e
c
y
c
l
e
O
w
n
e
r
 is a class th

at h
as an

 A
n
d
ro

id
 lifecy

cle, su
ch

 as an
 activ

ity
 o

r a frag
m

en
t. A

 

L
i
v
e
D
a
t
a
 o

b
serv

er o
b
serv

es th
e ch

an
g

es to
 th

e ap
p
's d

ata o
n
ly

 if th
e lifecy

cle o
w

n
er is in

 activ
e 

states (S
T
A
R
T
E
D
 o

r R
E
S
U
M
E
D

). 

In
 y

o
u

r ap
p
, th

e L
i
v
e
D
a
t
a

 o
b
ject o

r th
e o

b
serv

ab
le d

ata is th
e p

r
i
c
e
 p

ro
p

erty
 in

 th
e v

iew
 m

o
d
el. 

T
h
e lifecy

cle o
w

n
ers are th

e flav
o
r, p

ick
u
p
 an

d
 th

e su
m

m
ary

 frag
m

en
ts. T

h
e L

i
v
e
D
a
t
a

 o
b
serv

ers 

are th
e b

in
d
in

g
 ex

p
ressio

n
s in

 lay
o
u
t files w

ith
 o

b
serv

ab
le d

ata lik
e p

rice. W
ith

 D
ata B

in
d
in

g
, 

w
h
en

 an
 o

b
serv

ab
le v

alu
e ch

an
g

es, th
e U

I elem
en

ts it's b
o
u
n
d
 to

 are u
p
d
ated

 au
to

m
atically

. 

E
x
am

p
le o

f b
in

d
in

g
 ex

p
ressio

n
: 

a
n
d
r
o
i
d
:
t
e
x
t
=
"
@
{
@
s
t
r
i
n
g
/
s
u
b
t
o
t
a
l
_
p
r
i
c
e
(
v
i
e
w
M
o
d
e
l
.
p
r
i
c
e
)
}
"

 

F
o
r th

e U
I elem

en
ts to

 au
to

m
atically

 u
p
d
ate, y

o
u
 h

av
e to

 asso
ciate b

i
n
d
i
n
g
.
l
i
f
e
c
y
c
l
e
O
w
n
e
r

 

w
ith

 th
e lifecy

cle o
w

n
ers in

 th
e ap

p
. Y

o
u
 w

ill im
p
lem

en
t th

is n
ex

t. 

1
. 

In
 th

e F
l
a
v
o
r
F
r
a
g
m
e
n
t

, P
i
c
k
u
p
F
r
a
g
m
e
n
t
, S

u
m
m
a
r
y
F
r
a
g
m
e
n
t

 classes, in
sid

e th
e 

o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, ad

d
 th

e fo
llo

w
in

g
 in

 th
e b

i
n
d
i
n
g
?
.
a
p
p
l
y
 b

lo
ck

. T
h
is w

ill set 

th
e lifecy

cle o
w

n
er o

n
 th

e b
in

d
in

g
 o

b
ject. B

y
 settin

g
 th

e lifecy
cle o

w
n
er, th

e ap
p
 w

ill b
e 

ab
le to

 o
b
serv

e L
i
v
e
D
a
t
a

 o
b
jects. 

b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 
 
 
 

 
 
 
 
l
i
f
e
c
y
c
l
e
O
w
n
e
r
 
=
 
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 

 
 
 
 
.
.
.
 

}
 

2
. 

R
u
n

 y
o
u
r ap

p
 ag

ain
. In

 th
e p

ick
u
p
 screen

, ch
an

g
e th

e p
ick

u
p
 d

ate an
d
 n

o
tice th

e 

d
ifferen

ce in
 h

o
w

 th
e p

rice ch
an

g
es au

to
m

atically
. A

n
d
 th

e p
ick

 u
p
 ch

arg
es are co

rrectly
 

reflected
 in

 th
e su

m
m

ary
 screen

. 

3
. 

N
o
tice th

at w
h
en

 y
o
u
 select to

d
ay

's d
ate fo

r p
ick

u
p
, th

e p
rice o

f th
e o

rd
er is in

creased
 b

y
 

$
3
.0

0
. T

h
e p

rice fo
r selectin

g
 an

y
 fu

tu
re d

ate sh
o
u
ld

 still b
e th

e q
u
an

tity
 o

f cu
p
cak

es x
 

$
2
.0

0
. 

https://developer.android.com/reference/androidx/lifecycle/LifecycleOwner


4
. 

T
est d

ifferen
t cases w

ith
 d

ifferen
t cu

p
cak

e q
u
an

tities, flav
o
rs, an

d
 p

ick
u
p
 d

ates. N
o
w

 y
o
u
 

sh
o
u
ld

 see th
e p

rice u
p
d

atin
g
 fro

m
 th

e v
iew

 m
o
d
el o

n
 each

 frag
m

en
t. T

h
e b

est p
art is th

at 

y
o
u
 d

id
n
't h

av
e to

 w
rite ex

tra K
o
tlin

 co
d
e to

 k
eep

 th
e U

I u
p
d
ated

 w
ith

 th
e p

rice each
 

tim
e. 



T
o
 fin

ish
 im

p
lem

en
tin

g
 th

e p
rice featu

re, y
o
u
'll n

eed
 to

 fo
rm

at th
e p

rice to
 th

e lo
cal cu

rren
cy

. 

F
o
r
m

a
t p

ric
e w

ith
 L

iv
e
D

a
ta

 tra
n

sfo
rm

a
tio

n
 

T
h
e L

i
v
e
D
a
t
a
 tran

sfo
rm

atio
n
 m

eth
o
d
(s) p

ro
v
id

es a w
ay

 to
 p

erfo
rm

 d
ata m

an
ip

u
latio

n
s o

n
 th

e 

so
u
rce L

i
v
e
D
a
t
a
 an

d
 retu

rn
 a resu

ltin
g
 L
i
v
e
D
a
t
a

 o
b
ject. In

 sim
p
le term

s, it tran
sfo

rm
s th

e v
alu

e 

o
f L

i
v
e
D
a
t
a
 in

to
 an

o
th

er v
alu

e. T
h
ese tran

sfo
rm

atio
n
s aren

't calcu
lated

 u
n
less an

 o
b
serv

er is 

o
b
serv

in
g
 th

e L
i
v
e
D
a
t
a
 o

b
ject. 

T
h
e T

r
a
n
s
f
o
r
m
a
t
i
o
n
s
.
m
a
p
(
)

 is o
n
e o

f th
e tran

sfo
rm

atio
n
 fu

n
ctio

n
s, th

is m
eth

o
d
 tak

es th
e 

so
u
rce L

i
v
e
D
a
t
a
 an

d
 a fu

n
ctio

n
 as p

aram
eters. T

h
e fu

n
ctio

n
 m

an
ip

u
lates th

e so
u
rce L

i
v
e
D
a
t
a

 

an
d
 retu

rn
s an

 u
p
d
ated

 v
alu

e w
h
ich

 is also
 o

b
serv

ab
le. 

S
o
m

e real-tim
e ex

am
p
les w

h
ere y

o
u
 m

ay
 u

se a L
iv

eD
ata tran

sfo
rm

atio
n
: 

• 
F

o
rm

at d
ate, tim

e strin
g
s fo

r d
isp

lay
 

• 
S

o
rtin

g
 a list o

f item
s 

• 
F

ilterin
g
 o

r g
ro

u
p
in

g
 th

e item
s 

• 
C

alcu
late th

e resu
lt fro

m
 a list lik

e su
m

 o
f all th

e item
s, n

u
m

b
er o

f item
s, retu

rn
 th

e last 

item
, an

d
 so

 o
n
. 

In
 th

is task
, y

o
u
 w

ill u
se T

r
a
n
s
f
o
r
m
a
t
i
o
n
s
.
m
a
p
(
)
 m

eth
o
d
 to

 fo
rm

at th
e p

rice to
 u

se th
e lo

cal 

cu
rren

cy
. Y

o
u
'll tran

sfo
rm

 th
e o

rig
in

al p
rice as a d

ecim
al v

alu
e (

L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>

) in
to

 a 

strin
g
 v

alu
e (L

i
v
e
D
a
t
a
<
S
t
r
i
n
g
>

). 

1
. 

In
 O
r
d
e
r
V
i
e
w
M
o
d
e
l

 class, ch
an

g
e th

e b
ack

in
g
 p

ro
p
erty

 ty
p
e to

 L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>

 

in
stead

 o
f L

i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
.

 T
h
e fo

rm
atted

 p
rice w

ill b
e a strin

g
 w

ith
 a cu

rren
cy

 

sy
m

b
o
l su

ch
 as a ‘$

'. Y
o

u
 w

ill fix
 th

e in
itializatio

n
 erro

r in
 th

e n
ex

t step
. 

p
r
i
v
a
t
e
 
v
a
l
 
_
p
r
i
c
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
(
)
 

v
a
l
 
p
r
i
c
e
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
 

2
. 

U
se T

r
a
n
s
f
o
r
m
a
t
i
o
n
s
.
m
a
p
(
)

 to
 in

itialize th
e n

ew
 v

ariab
le, p

ass in
 th

e _
p
r
i
c
e

 an
d
 a 

lam
b
d
a fu

n
ctio

n
. U

se g
e
t
C
u
r
r
e
n
c
y
I
n
s
t
a
n
c
e
(
)

 m
eth

o
d
 in

 th
e N

u
m
b
e
r
F
o
r
m
a
t

 class to
 

co
n
v
ert th

e p
rice to

 lo
cal cu

rren
cy

 fo
rm

at. T
h
e tran

sfo
rm

atio
n
 co

d
e w

ill lo
o
k
 lik

e th
is. 

p
r
i
v
a
t
e
 
v
a
l
 
_
p
r
i
c
e
 
=
 
M
u
t
a
b
l
e
L
i
v
e
D
a
t
a
<
D
o
u
b
l
e
>
(
)
 

v
a
l
 
p
r
i
c
e
:
 
L
i
v
e
D
a
t
a
<
S
t
r
i
n
g
>
 
=
 
T
r
a
n
s
f
o
r
m
a
t
i
o
n
s
.
m
a
p
(
_
p
r
i
c
e
)
 
{
 

 
 
 
N
u
m
b
e
r
F
o
r
m
a
t
.
g
e
t
C
u
r
r
e
n
c
y
I
n
s
t
a
n
c
e
(
)
.
f
o
r
m
a
t
(
i
t
)
 

}
 

Y
o
u
'll n

eed
 to

 im
p
o
rt a

n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
T
r
a
n
s
f
o
r
m
a
t
i
o
n
s

 an
d
 j
a
v
a
.
t
e
x
t
.
N
u
m
b
e
r
F
o
r
m
a
t

. 

3
. 

R
u
n

 th
e ap

p
. N

o
w

 y
o
u
 sh

o
u
ld

 see th
e fo

rm
atted

 p
rice strin

g
 fo

r su
b
to

tal an
d

 to
tal. T

h
is is 

m
u
ch

 m
o
re u

ser-frien
d
ly

! 

https://developer.android.com/reference/androidx/lifecycle/Transformations.html#map(androidx.lifecycle.LiveData%3CX%3E,%20androidx.arch.core.util.Function%3CX,%20Y%3E)
https://developer.android.com/reference/androidx/lifecycle/Transformations.html#map(androidx.lifecycle.LiveData%3CX%3E,%20androidx.arch.core.util.Function%3CX,%20Y%3E)
https://developer.android.com/reference/androidx/lifecycle/Transformations.html#map(androidx.lifecycle.LiveData%3CX%3E,%20androidx.arch.core.util.Function%3CX,%20Y%3E)
https://developer.android.com/reference/kotlin/android/icu/text/NumberFormat


 

4
. 

T
est th

at it w
o
rk

s as ex
p
ected

. T
est cases lik

e: O
rd

er o
n
e cu

p
cak

e, o
rd

er six
 cu

p
cak

es, 

o
rd

er 1
2
 cu

p
cak

es. M
ak

e su
re th

e p
rice is co

rrectly
 u

p
d
ated

 o
n
 each

 screen
. It sh

o
u

ld
 say

 

S
u

b
to

ta
l $

2
.0

0
 fo

r th
e F

lav
o
r an

d
 P

ick
u
p
 frag

m
en

ts, an
d
 T

o
ta

l $
2
.0

0
 fo

r th
e o

rd
er 

su
m

m
ary

. A
lso

, m
ak

e su
re th

e o
rd

er su
m

m
ary

 sh
o

w
s th

e co
rrect o

rd
er d

etails. 

9
. S

etu
p

 click
 listen

ers u
sin

g
 listen

er b
in

d
in

g
 

In
 th

is task
, y

o
u
 w

ill u
se listen

er b
in

d
in

g
 to

 b
in

d
 th

e b
u
tto

n
 click

 listen
ers in

 th
e frag

m
en

t classes 

to
 th

e lay
o
u
t. 

1
. 

In
 th

e lay
o
u
t file f

r
a
g
m
e
n
t
_
s
t
a
r
t
.
x
m
l

, ad
d
 a d

ata v
ariab

le called
 s
t
a
r
t
F
r
a
g
m
e
n
t

 o
f th

e 

ty
p
e c

o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
S
t
a
r
t
F
r
a
g
m
e
n
t

. M
ak

e su
re th

e p
ack

ag
e n

am
e o

f th
e 

frag
m

en
t m

atch
es w

ith
 y

o
u

r ap
p
's p

ack
ag

e n
am

e. 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
s
t
a
r
t
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
S
t
a
r
t
F
r
a
g
m
e
n
t
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

 
 
 
 
.
.
.
 
 

 
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

2
. 

In
 S
t
a
r
t
F
r
a
g
m
e
n
t
.
k
t

, in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
, b

in
d
 th

e n
ew

 d
ata v

ariab
le to

 th
e 

frag
m

en
t in

stan
ce. Y

o
u
 can

 access th
e frag

m
en

t in
stan

ce in
sid

e th
e frag

m
en

t u
sin

g
 t
h
i
s
 

https://developer.android.com/codelabs/basic-android-kotlin-training-shared-viewmodel?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-3-pathway-4%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-shared-viewmodel#8


k
ey

w
o
rd

. R
em

o
v
e th

e b
i
n
d
i
n
g
?
.
a
p
p
l
y
 b

lo
ck

 an
d

 alo
n
g
 w

ith
 th

e co
d
e w

ith
in

. T
h
e 

co
m

p
leted

 m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e th
is. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
 
b
i
n
d
i
n
g
?
.
s
t
a
r
t
F
r
a
g
m
e
n
t
 
=
 
t
h
i
s
 

}
 

3
. 

In
 f
r
a
g
m
e
n
t
_
s
t
a
r
t
.
x
m
l

, ad
d
 ev

en
t listen

ers u
sin

g
 listen

er b
in

d
in

g
 to

 th
e o

n
C
l
i
c
k
 

attrib
u
te fo

r th
e b

u
tto

n
s, m

ak
e a call to

 o
r
d
e
r
C
u
p
c
a
k
e
(
)

 o
n
 s
t
a
r
t
F
r
a
g
m
e
n
t

, p
assin

g
 in

 

th
e n

u
m

b
er o

f cu
p

cak
es. 

<
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
r
d
e
r
_
o
n
e
_
c
u
p
c
a
k
e
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
s
t
a
r
t
F
r
a
g
m
e
n
t
.
o
r
d
e
r
C
u
p
c
a
k
e
(
1
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

 <
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
r
d
e
r
_
s
i
x
_
c
u
p
c
a
k
e
s
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
s
t
a
r
t
F
r
a
g
m
e
n
t
.
o
r
d
e
r
C
u
p
c
a
k
e
(
6
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

 <
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
o
r
d
e
r
_
t
w
e
l
v
e
_
c
u
p
c
a
k
e
s
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
s
t
a
r
t
F
r
a
g
m
e
n
t
.
o
r
d
e
r
C
u
p
c
a
k
e
(
1
2
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

4
. 

R
u
n

 th
e ap

p
. N

o
tice th

e b
u
tto

n
 click

 h
an

d
lers in

 th
e start frag

m
en

t are w
o
rk

in
g
 as 

ex
p
ected

. 

5
. 

S
im

ilarly
 ad

d
 th

e ab
o
v
e d

ata v
ariab

le in
 o

th
er lay

o
u
ts as w

ell to
 b

in
d
 th

e frag
m

en
t 

in
stan

ce, f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

, f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

, an
d
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

. 

In
 f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
.
.
.
 
/
>
 

  
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
f
l
a
v
o
r
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
F
l
a
v
o
r
F
r
a
g
m
e
n
t
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

In
 f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

: 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 



 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
.
.
.
 
/
>
 

  
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
p
i
c
k
u
p
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
P
i
c
k
u
p
F
r
a
g
m
e
n
t
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

In
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

: 

<
l
a
y
o
u
t
 
.
.
.
>
 

  
 
 
 
<
d
a
t
a
>
 

 
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
.
.
.
 
/
>
 

  
 
 
 
 
 
 
 
<
v
a
r
i
a
b
l
e
 

 
 
 
 
 
 
 
 
 
 
 
 
n
a
m
e
=
"
s
u
m
m
a
r
y
F
r
a
g
m
e
n
t
"
 

 
 
 
 
 
 
 
 
 
 
 
 
t
y
p
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
c
u
p
c
a
k
e
.
S
u
m
m
a
r
y
F
r
a
g
m
e
n
t
"
 
/
>
 

 
 
 
 
<
/
d
a
t
a
>
 

  
 
 
 
<
S
c
r
o
l
l
V
i
e
w
 
.
.
.
>
 

6
. 

In
 th

e rest o
f th

e frag
m

en
t classes, in

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
s, d

elete th
e co

d
e th

at 

m
an

u
ally

 sets th
e click

 listen
er o

n
 th

e b
u
tto

n
s. 

7
. 

In
 th

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
s b

in
d
 th

e frag
m

en
t d

ata v
ariab

le w
ith

 th
e frag

m
en

t 

in
stan

ce. Y
o
u
 w

ill u
se t

h
i
s

 k
ey

w
o
rd

 d
ifferen

tly
 h

ere, b
ecau

se in
sid

e th
e 

b
i
n
d
i
n
g
?
.
a
p
p
l
y

 b
lo

ck
, th

e k
ey

w
o
rd

 t
h
i
s
 refers to

 th
e b

in
d
in

g
 in

stan
ce, n

o
t th

e 

frag
m

en
t in

stan
ce. U

se @
 an

d
 ex

p
licitly

 sp
ecify

 th
e frag

m
en

t class n
am

e, fo
r ex

am
p
le 

t
h
i
s
@
F
l
a
v
o
r
F
r
a
g
m
e
n
t

. T
h
e co

m
p
leted

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
s sh

o
u
ld

 lo
o
k
 as 

fo
llo

w
s: 

T
h
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)
 m

eth
o
d
 in

 F
l
a
v
o
r
F
r
a
g
m
e
n
t

 class sh
o
u
ld

 lo
o
k
 lik

e th
is: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
 
b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
 
l
i
f
e
c
y
c
l
e
O
w
n
e
r
 
=
 
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 

 
 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
 
 
 
 
f
l
a
v
o
r
F
r
a
g
m
e
n
t
 
=
 
t
h
i
s
@
F
l
a
v
o
r
F
r
a
g
m
e
n
t
 

 
 
 
 
}
 

}
 

T
h
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)
 m

eth
o
d
 in

 P
i
c
k
u
p
F
r
a
g
m
e
n
t

 class sh
o
u
ld

 lo
o
k
 lik

e th
is: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 



 
 
 
 
 
 
 
l
i
f
e
c
y
c
l
e
O
w
n
e
r
 
=
 
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 

 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
 
 
 
p
i
c
k
u
p
F
r
a
g
m
e
n
t
 
=
 
t
h
i
s
@
P
i
c
k
u
p
F
r
a
g
m
e
n
t
 

 
 
 
}
 

}
 

T
h
e resu

ltin
g
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
 in

 S
u
m
m
a
r
y
F
r
a
g
m
e
n
t

 class m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e 

th
is: 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
b
i
n
d
i
n
g
?
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
l
i
f
e
c
y
c
l
e
O
w
n
e
r
 
=
 
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
 

 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
 
=
 
s
h
a
r
e
d
V
i
e
w
M
o
d
e
l
 

 
 
 
 
 
 
 
s
u
m
m
a
r
y
F
r
a
g
m
e
n
t
 
=
 
t
h
i
s
@
S
u
m
m
a
r
y
F
r
a
g
m
e
n
t
 

 
 
 
}
 

}
 

8
. 

S
im

ilarly
 in

 th
e o

th
er lay

o
u
t files, ad

d
 listen

er b
in

d
in

g
 ex

p
ressio

n
s to

 th
e o

n
C
l
i
c
k
 

attrib
u
te fo

r th
e b

u
tto

n
s. 

In
 f
r
a
g
m
e
n
t
_
f
l
a
v
o
r
.
x
m
l

: 

<
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
n
e
x
t
_
b
u
t
t
o
n
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
f
l
a
v
o
r
F
r
a
g
m
e
n
t
.
g
o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

In
 f
r
a
g
m
e
n
t
_
p
i
c
k
u
p
.
x
m
l

: 

<
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
n
e
x
t
_
b
u
t
t
o
n
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
p
i
c
k
u
p
F
r
a
g
m
e
n
t
.
g
o
T
o
N
e
x
t
S
c
r
e
e
n
(
)
}
"
 
 

 
 
 
 
.
.
.
 
/
>
 

In
 f
r
a
g
m
e
n
t
_
s
u
m
m
a
r
y
.
x
m
l

: 

<
B
u
t
t
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
i
d
=
"
@
+
i
d
/
s
e
n
d
_
b
u
t
t
o
n
"
 

 
 
 
 
a
n
d
r
o
i
d
:
o
n
C
l
i
c
k
=
"
@
{
(
)
 
-
>
 
s
u
m
m
a
r
y
F
r
a
g
m
e
n
t
.
s
e
n
d
O
r
d
e
r
(
)
}
"
 

 
 
 
 
.
.
.
>
 

9
. 

R
u
n

 th
e ap

p
 to

 v
erify

 th
e b

u
tto

n
s still w

o
rk

 as ex
p
ected

. T
h
ere sh

o
u
ld

 b
e n

o
 v

isib
le 

ch
an

g
e in

 b
eh

av
io

r, b
u
t n

o
w

 y
o

u
'v

e u
sed

 listen
er b

in
d
in

g
s to

 set u
p
 th

e click
 listen

ers! 

C
o
n
g
ratu

latio
n
s o

n
 co

m
p
letin

g
 th

is co
d

elab
 an

d
 b

u
ild

in
g
 o

u
t th

e C
u

p
ca

k
e ap

p
! H

o
w

ev
er, th

e 

ap
p
 is n

o
t q

u
ite d

o
n
e y

et. In
 th

e n
ex

t co
d
elab

, y
o
u
 w

ill ad
d
 a C

a
n

cel b
u
tto

n
 an

d
 m

o
d
ify

 th
e 

b
ack

stack
. Y

o
u
 w

ill also
 learn

 w
h
at is a b

ack
stack

 an
d
 o

th
er n

ew
 to

p
ics. S

ee y
o
u
 th

ere! 



 B
ư

ớ
c 3

. C
ậ
p

 n
h

ậ
t cá

c th
ư

 v
iệ

n
 c

ầ
n

 th
iế

t ch
o
 N

a
v
ig

a
tio

n
 U

I 

v
à
 S

a
fe A

rg
s 

C
ập

 n
h
ật tro

n
g
 file src/b

u
ild

.g
rad

le.k
ts 

p
lu

g
in

s { 

    alias(lib
s.p

lu
g
in

s.a
n
d
ro

id
.a

p
p
lica

tio
n

) a
p
p
ly false 

    alias(lib
s.p

lu
g
in

s.ko
tlin

.a
n
d
ro

id
) a

p
p
ly false 

    id
("an

d
ro

id
x
.n

av
ig

atio
n
.safearg

s") versio
n
 "2

.8
.3

" a
p
p
ly false 

}  C
ập

 n
h
ật tro

n
g
 file src/b

u
ild

.g
rad

le.k
ts 

p
lu

g
in

s { 

    alias(lib
s.p

lu
g
in

s.a
n
d
ro

id
.a

p
p
lica

tio
n

) 

    alias(lib
s.p

lu
g
in

s.ko
tlin

.a
n
d
ro

id
) 

    id
("an

d
ro

id
x
.n

av
ig

atio
n
.safearg

s.k
o
tlin

") 

} a
n
d
ro

id
 { 

    n
am

esp
ace =

 "co
m

.ex
am

p
le.b

u
ssch

ed
u
le" 

    co
m

p
ileS

d
k
 =

 3
5
 

     d
efau

ltC
o
n
fig

 { 

        ap
p
licatio

n
Id

 =
 "co

m
.ex

am
p
le.b

u
ssch

ed
u
le" 

        m
in

S
d
k
 =

 2
6

 

        targ
etS

d
k
 =

 3
5

 

        v
ersio

n
C

o
d
e =

 1
 

        v
ersio

n
N

am
e =

 "1
.0

" 

         testIn
stru

m
en

tatio
n
R

u
n
n
er =

 "an
d
ro

id
x
.test.ru

n
n
er.A

n
d
ro

id
JU

n
itR

u
n
n
er" 

    } 

     b
u
ild

T
y
p
es { 

        relea
se { 

            isM
in

ify
E

n
ab

led
 =

 false
 

            p
ro

g
u
ard

F
iles( 

                g
etD

efau
ltP

ro
g
u
ard

F
ile("p

ro
g
u
ard

-an
d
ro

id
-o

p
tim

ize.tx
t"), 

                "p
ro

g
u
ard

-ru
les.p

ro
" 

            ) 

        } 



    } 

    co
m

p
ileO

p
tio

n
s { 

        so
u
rceC

o
m

p
atib

ility
 =

 Jav
aV

ersio
n
.V

E
R

S
IO

N
_
1
_
8

 

        targ
etC

o
m

p
atib

ility
 =

 Jav
aV

ersio
n

.V
E

R
S
IO

N
_
1
_
8

 

    } 

    ko
tlin

O
p
tio

n
s { 

        jv
m

T
arg

et =
 "1

.8
" 

    } 

     b
u
ild

F
eatu

res{ 

        v
iew

B
in

d
in

g
 =

 tru
e 

    } 

}  d
ep

en
d
en

cies { 

    im
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.co

re.ktx) 

    im
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.a

p
p
co

m
p
a
t) 

    im
p
lem

en
ta

tio
n

(lib
s.m

a
teria

l) 

    im
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.a

ctivity) 

    im
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.co

n
stra

in
tla

yo
u
t) 

    testIm
p
lem

en
ta

tio
n

(lib
s.ju

n
it) 

    a
n
d
ro

id
T

estIm
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.ju

n
it) 

    a
n
d
ro

id
T

estIm
p
lem

en
ta

tio
n

(lib
s.a

n
d
ro

id
x.esp

resso
.co

re) 

     im
p
lem

en
ta

tio
n

("an
d
ro

id
x
.n

av
ig

atio
n
:n

av
ig

atio
n

-frag
m

en
t-k

tx
:2

.8
.3

") 

    im
p
lem

en
ta

tio
n

("an
d
ro

id
x
.n

av
ig

atio
n
:n

av
ig

atio
n

-u
i-k

tx
:2

.8
.3

") 

}   B
ư

ớ
c 4

. C
ậ
p

 n
h

ậ
t tro

n
g
 file M

a
in

A
ctiv

ity
.k

t 

class M
ain

A
ctiv

ity
 : A

p
p
C

o
m

p
atA

ctiv
ity

() {
 

    o
v
errid

e fu
n
 o

n
C

reate(sav
ed

In
stan

ceS
tate: B

u
n
d
le?) {

 

        su
p
er.o

n
C

reate(sav
ed

In
stan

ceS
tate) 

        //setC
o
n
ten

tV
iew

(R
.la

yo
u
t.a

ctivity_
m

a
in

) 

        v
al b

in
d
in

g
 =

 A
ctiv

ity
M

ain
B

in
d
in

g
.in

flate(la
yo

u
tIn

fla
ter) 

        setC
o
n
ten

tV
iew

(b
in

d
in

g
.ro

o
t) 

    }
 

}
 

 



B
ư

ớ
c 5

. T
ạ
o
 F

u
llS

ch
ed

u
le

F
r
a
g
m

en
t 

 

 B
ư

ớ
c 6

. C
ậ
p

 n
h

ậ
t file la

y
o
u

t ch
o
 F

u
llS

ch
ed

u
leF

ra
g
m

en
t 

<
?x

m
l v

ersio
n
=

"1
.0

" en
co

d
in

g
=

"u
tf-8

"?>
 

<
!-- 

     C
o
p
y
rig

h
t (C

) 2
0
2
1
 T

h
e A

n
d
ro

id
 O

p
en

 S
o
u
rce P

ro
ject 

     L
icen

sed
 u

n
d
er th

e A
p
ach

e L
icen

se, V
ersio

n
 2

.0
 (th

e "L
icen

se"); 

     y
o
u
 m

ay
 n

o
t u

se th
is file ex

cep
t in

 co
m

p
lian

ce w
ith

 th
e L

icen
se. 

     Y
o
u
 m

ay
 o

b
tain

 a co
p

y
 o

f th
e L

icen
se at 

           h
ttp

://w
w

w
.ap

ach
e.o

rg
/licen

ses/L
IC

E
N

S
E

-2
.0
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g
m
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 n

a
v
ig

a
tio
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p
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d
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=
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d
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.co
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k
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.co
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:lab
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"fu
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p
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t" />

 

    <
/frag

m
en

t>
 

    <
frag

m
en

t 

        an
d
ro

id
:id

=
"@

+
id

/sto
p
S

ch
ed

u
leF

rag
m

en
t" 

        an
d
ro

id
:n

am
e=

"co
m

.ex
am

p
le.b

u
ssch

ed
u
le.S

to
p
S

ch
ed

u
leF

rag
m

en
t" 

        an
d
ro

id
:lab

el=
"sto

p
_
sch

ed
u
le_

frag
m

en
t" 

        to
o
ls:lay

o
u
t=
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a
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b
a
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à
o
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ro
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T
ạo

 th
ư

 m
ụ
c assets/d

atab
ase tro

n
g
 th

ư
 m

ụ
c m

ain
 

D
o
w

n
lo

ad
 file b

u
s_

sch
ed

u
le.d

b
 v

à co
p
y
 v

ào
 th

ư
 m

ụ
c n

ày
 

h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-b
u
s-sch

ed
u
le-

ap
p
/b

lo
b
/starter/ap

p
/src/m

ain
/assets/d

atab
ase/b

u
s_

sch
ed

u
le.d

b
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In
tro

d
u

ctio
n

 to
 R

o
o

m
 a

n
d

 F
lo

w
 

1
. B

efo
re y

o
u
 b

eg
in

 

2
. G

et started
 

3
. A

d
d
 R

o
o
m

 d
ep

en
d
en

cy
 

4
. C

reate an
 en

tity
 

5
. D

efin
e th

e D
A

O
 

6
. D

efin
e th

e V
iew

M
o
d
el 

7
. C

reate d
atab

ase class an
d
 p

re-p
o
p
u
late d

atab
ase 

8
. C

reate th
e L

istA
d
ap

ter 

9
. R

esp
o
n
d
 to

 d
ata ch

an
g

es u
sin

g
 F

lo
w

 

1
0
. S

o
lu

tio
n
 co

d
e 

1
1
. C

o
n
g
ratu

latio
n
s 

 1
. B

efo
re y

o
u

 b
eg

in
 

In
 th

e p
rev

io
u
s co

d
elab

, y
o
u
 learn

ed
 ab

o
u
t th

e fu
n

d
am

en
tals o

f relatio
n
al d

atab
ases, an

d
 h

o
w

 to
 

read
 an

d
 w

rite d
ata u

sin
g
 th

e S
Q

L
 co

m
m

an
d
s: S

E
L

E
C

T
, IN

S
E

R
T

, U
P

D
A

T
E

, an
d
 D

E
L

E
T

E
. 

L
earn

in
g
 to

 w
o
rk

 w
ith

 relatio
n
al d

atab
ases is a fu

n
d
am

en
tal sk

ill y
o
u
'll tak

e w
ith

 y
o
u
 th

ro
u
g
h
o
u
t 

y
o
u
r p

ro
g
ram

m
in

g
 jo

u
rn

ey
. K

n
o
w

in
g
 h

o
w

 relatio
n
al d

atab
ases w

o
rk

 is also
 essen

tial fo
r 

im
p
lem

en
tin

g
 d

ata p
ersisten

ce in
 an

 A
n
d

ro
id

 ap
p
licatio

n
, w

h
ich

 y
o
u
'll start d

o
in

g
 in

 th
is lesso

n
. 

A
n
 easy

 w
ay

 to
 u

se a d
atab

ase in
 an

 A
n
d
ro

id
 ap

p
 is w

ith
 a lib

rary
 called

 R
o
o
m

. R
o
o
m

 is w
h
at's 

called
 an

 O
R

M
 (O

b
ject R

elatio
n
al M

ap
p
in

g
) lib

rary
, w

h
ich

 as th
e n

am
e im

p
lies, m

ap
s th

e tab
les 

in
 a relatio

n
al d

atab
ase to

 o
b
jects u

sab
le in

 K
o
tlin

 co
d
e. In

 th
is lesso

n
, y

o
u
're ju

st g
o
in

g
 to

 fo
cu

s 

o
n
 read

in
g
 d

ata. U
sin

g
 a p

re-p
o
p
u
lated

 d
atab

ase, y
o
u
'll lo

ad
 d

ata fro
m

 a tab
le o

f b
u
s arriv

al tim
es 

an
d
 p

resen
t th

em
 in

 a R
e
c
y
c
l
e
r
V
i
e
w

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#0
https://developer.android.com/codelabs/basic-android-kotlin-training-sql-basics


In
 th

e p
ro

cess, y
o
u
'll learn

 ab
o
u
t th

e fu
n
d
am

en
tals o

f u
sin

g
 R

o
o
m

, in
clu

d
in

g
 th

e d
atab

ase class, 

th
e D

A
O

, en
tities, an

d
 v

iew
 m

o
d
els. Y

o
u
'll also

 b
e in

tro
d
u
ced

 to
 th

e L
i
s
t
A
d
a
p
t
e
r

 class, an
o
th

er 

w
ay

 to
 p

resen
t d

ata in
 a R

e
c
y
c
l
e
r
V
i
e
w

, an
d
 flo

w
, a K

o
tlin

 lan
g
u
ag

e featu
re sim

ilar to
 L
i
v
e
D
a
t
a
 

th
at w

ill allo
w

 y
o
u
r U

I to
 resp

o
n
d
 to

 ch
an

g
es in

 th
e d

atab
ase. 

P
r
ere

q
u

isite
s 

• 
F

am
iliarity

 w
ith

 o
b
ject-o

rien
ted

 p
ro

g
ram

m
in

g
 an

d
 u

sin
g
 classes, o

b
jects an

d
 in

h
eritan

ce 

in
 K

o
tlin

. 

• 
B

asic k
n
o
w

led
g
e o

f relatio
n
al d

atab
ases an

d
 S

Q
L

 tau
g
h
t in

 th
e S

Q
L

 b
asics co

d
elab

. 

• 
E

x
p
erien

ce u
sin

g
 K

o
tlin

 co
ro

u
tin

es. 

W
h

a
t y

o
u

'll lea
rn

 

A
t th

e en
d
 o

f th
is lesso

n
, y

o
u
 sh

o
u
ld

 b
e ab

le to
 

• 
R

ep
resen

t d
atab

ase tab
les as K

o
tlin

 o
b
jects (en

tities). 

• 
D

efin
e th

e d
atab

ase class to
 u

se R
o
o
m

 in
 th

e ap
p
, an

d
 p

re-p
o
p
u
late a d

atab
ase fro

m
 a file. 

• 
D

efin
e th

e D
A

O
 class an

d
 u

se S
Q

L
 q

u
eries to

 access th
e d

atab
ase fro

m
 K

o
tlin

 co
d
e. 

• 
D

efin
e a v

iew
 m

o
d
el to

 allo
w

 th
e U

I to
 in

teract w
ith

 th
e D

A
O

. 

• 
H

o
w

 to
 u

se L
istA

d
ap

ter w
ith

 a recy
cler v

iew
. 

• 
T

h
e b

asics o
f K

o
tlin

 flo
w

 an
d
 h

o
w

 to
 u

se it to
 m

ak
e th

e U
I resp

o
n
d
 to

 ch
an

g
es in

 th
e 

u
n
d
erly

in
g
 d

ata. 

W
h

a
t y

o
u

'll b
u

ild
 

• 
R

ead
 d

ata fro
m

 a p
rep

o
p

u
lated

 d
atab

ase u
sin

g
 R

o
o
m

 an
d
 p

resen
t it in

 a recy
cler v

iew
 in

 a 

sim
p
le b

u
s sch

ed
u
le ap

p
. 

 2
. G

et sta
rted

 

T
h
e ap

p
 y

o
u

'll b
e w

o
rk

in
g
 w

ith
 in

 th
is co

d
elab

 is called
 B

u
s S

ch
ed

u
le. T

h
e ap

p
 p

resen
ts a list o

f 

b
u
s sto

p
s an

d
 arriv

al tim
es fro

m
 earliest to

 latest. 

https://developer.android.com/codelabs/basic-android-kotlin-training-sql-basics
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 3
. A

d
d

 R
o
o
m

 d
ep

en
d

en
cy

 

L
ik

e w
ith

 an
y
 o

th
er lib

rary
, y

o
u
 first n

eed
 to

 ad
d
 th

e n
ecessary

 d
ep

en
d
en

cies to
 b

e ab
le to

 u
se 

R
o
o
m

 in
 th

e B
u
s S

ch
ed

u
le ap

p
. T

h
is w

ill req
u
ire ju

st tw
o
 sm

all ch
an

g
es, o

n
e in

 each
 G

rad
le file. 

1
. 

In
 th

e p
ro

ject-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, d
efin

e th
e r

o
o
m
_
v
e
r
s
i
o
n
 in

 th
e ex

t b
lo

ck
. 

e
x
t
 
{
 

 
 
 
k
o
t
l
i
n
_
v
e
r
s
i
o
n
 
=
 
"
1
.
6
.
2
0
"
 

 
 
 
n
a
v
_
v
e
r
s
i
o
n
 
=
 
"
2
.
4
.
1
"
 

 
 
 
r
o
o
m
_
v
e
r
s
i
o
n
 
=
 
'
2
.
4
.
2
'
 

}
 

2
. 

In
 th

e ap
p

-lev
el b

u
i
l
d
.
g
r
a
d
l
e

 file, at th
e en

d
 o

f th
e d

ep
en

d
en

cies list, ad
d

 th
e fo

llo
w

in
g
 

d
ep

en
d
en

cies. 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
"
a
n
d
r
o
i
d
x
.
r
o
o
m
:
r
o
o
m
-
r
u
n
t
i
m
e
:
$
r
o
o
m
_
v
e
r
s
i
o
n
"
 

k
a
p
t
 
"
a
n
d
r
o
i
d
x
.
r
o
o
m
:
r
o
o
m
-
c
o
m
p
i
l
e
r
:
$
r
o
o
m
_
v
e
r
s
i
o
n
"
 

 /
/
 
o
p
t
i
o
n
a
l
 
-
 
K
o
t
l
i
n
 
E
x
t
e
n
s
i
o
n
s
 
a
n
d
 
C
o
r
o
u
t
i
n
e
s
 
s
u
p
p
o
r
t
 
f
o
r
 
R
o
o
m
 

i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
"
a
n
d
r
o
i
d
x
.
r
o
o
m
:
r
o
o
m
-
k
t
x
:
$
r
o
o
m
_
v
e
r
s
i
o
n
"
 

3
. 

S
y
n
c th

e ch
an

g
es an

d
 b

u
ild

 th
e p

ro
ject to

 v
erify

 th
e d

ep
en

d
en

cies w
ere ad

d
ed

 co
rrectly

. 

O
v
er th

e n
ex

t few
 p

ag
es, y

o
u
'll b

e in
tro

d
u
ced

 to
 th

e co
m

p
o
n
en

ts n
eed

ed
 to

 in
teg

rate R
o
o
m

 in
to

 

an
 ap

p
: m

o
d

els, th
e D

A
O

, v
iew

 m
o
d
els, an

d
 th

e d
atab

ase class. 

 4
. C

rea
te a

n
 en

tity
 

W
h
en

 y
o
u
 learn

ed
 ab

o
u
t relatio

n
al d

atab
ases in

 th
e p

rev
io

u
s co

d
elab

, y
o
u
 saw

 h
o
w

 d
ata w

as 

o
rg

an
ized

 in
to

 tab
les co

n
sistin

g
 o

f m
u
ltip

le co
lu

m
n
s, each

 o
n
e rep

resen
tin

g
 a sp

ecific p
ro

p
erty

 o
f 

a sp
ecific d

ata ty
p
e. M

u
ch

 lik
e classes in

 K
o
tlin

 p
ro

v
id

e a tem
p
late fo

r each
 o

b
ject, a tab

le in
 a 

d
atab

ase p
ro

v
id

es a tem
p

late fo
r each

 item
, o

r ro
w

, in
 th

at tab
le. It sh

o
u

ld
 co

m
e as n

o
 su

rp
rise 

th
en

 th
at a K

o
tlin

 class can
 b

e u
sed

 to
 rep

resen
t each

 tab
le in

 th
e d

atab
ase. 

W
h
en

 w
o
rk

in
g
 w

ith
 R

o
o

m
, each

 tab
le is rep

resen
ted

 b
y
 a class. In

 an
 O

R
M

 (O
b
ject R

elatio
n
al 

M
ap

p
in

g
) lib

rary
, su

ch
 as R

o
o
m

, th
ese are o

ften
 called

 m
o
d
el cla

sses, o
r en

tities. 

T
h
e d

atab
ase fo

r th
e B

u
s S

ch
ed

u
le ap

p
 ju

st co
n
sists o

f a sin
g
le tab

le, sch
ed

u
le, w

h
ich

 in
clu

d
es 

so
m

e b
asic in

fo
rm

atio
n
 ab

o
u
t a b

u
s arriv

al. 

• 
i
d
: A

n
 in

teg
er p

ro
v
id

in
g
 a u

n
iq

u
e id

en
tifier th

at serv
es as th

e p
rim

ary
 k

ey
 

• 
s
t
o
p
_
n
a
m
e
: A

 strin
g
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• 
a
r
r
i
v
a
l
_
t
i
m
e
: A

n
 in

teg
er 

N
o
te th

at th
e S

Q
L

 ty
p
es u

sed
 in

 th
e d

atab
ase are actu

ally
 I
N
T
E
G
E
R
 fo

r I
n
t
 an

d
 T
E
X
T
 fo

r S
t
r
i
n
g
. 

W
h
en

 w
o
rk

in
g
 w

ith
 R

o
o

m
, h

o
w

ev
er, y

o
u
 sh

o
u
ld

 o
n
ly

 b
e co

n
cern

ed
 w

ith
 th

e K
o
tlin

 ty
p
es w

h
en

 

d
efin

in
g
 y

o
u

r m
o
d
el classes. M

ap
p
in

g
 th

e d
ata ty

p
es in

 y
o
u
r m

o
d
el class to

 th
e o

n
es u

sed
 in

 th
e 

d
atab

ase is h
an

d
led

 au
to

m
atically

. 

W
h
en

 a p
ro

ject h
as m

an
y

 files, y
o
u
 sh

o
u
ld

 co
n
sid

er o
rg

an
izin

g
 y

o
u
r files in

 d
ifferen

t p
ack

ag
es to

 

p
ro

v
id

e b
etter access co

n
tro

l fo
r each

 class an
d
 to

 m
ak

e it easier to
 lo

cate related
 classes. T

o
 

create an
 en

tity
 fo

r th
e "sch

ed
u
le" tab

le, in
 th

e co
m

.ex
a
m

p
le.b

u
ssch

ed
u

le p
ack

ag
e, ad

d
 a n

ew
 

p
ack

ag
e called

 d
a
ta

b
a
se. W

ith
in

 th
at p

ack
ag

e, ad
d
 a n

ew
 p

ack
ag

e called
 sch

ed
u

le, fo
r y

o
u
r 

en
tity

. T
h
en

 in
 th

e d
a
ta

b
a
se.sch

ed
u

le p
ack

ag
e, create a n

ew
 file called

 S
c
h

ed
u

le.k
t an

d
 d

efin
e a 

d
ata class called

 S
c
h
e
d
u
l
e

. 

d
a
t
a
 
c
l
a
s
s
 
S
c
h
e
d
u
l
e
(
 

)
 

A
s d

iscu
ssed

 in
 th

e S
Q

L
 B

asics lesso
n

, d
ata tab

les sh
o
u
ld

 h
av

e a p
rim

ary
 k

ey
 to

 u
n
iq

u
ely

 

id
en

tify
 each

 ro
w

. T
h
e first p

ro
p
erty

 y
o
u
'll ad

d
 to

 th
e S

c
h
e
d
u
l
e
 class is an

 in
teg

er to
 rep

resen
t a 

u
n
iq

u
e id

. A
d
d
 a n

ew
 p

ro
p
erty

 an
d
 m

ark
 it w

ith
 th

e @
P
r
i
m
a
r
y
K
e
y
 an

n
o
tatio

n
. T

h
is tells R

o
o

m
 to

 

treat th
is p

ro
p
erty

 as th
e p

rim
ary

 k
ey

 w
h

en
 n

ew
 ro

w
s are in

serted
. 

@
P
r
i
m
a
r
y
K
e
y
 
v
a
l
 
i
d
:
 
I
n
t
 

A
d
d
 a co

lu
m

n
 fo

r th
e n

am
e o

f th
e b

u
s sto

p
. T

h
e co

lu
m

n
 sh

o
u
ld

 b
e o

f ty
p
e S

t
r
i
n
g

. F
o
r n

ew
 

co
lu

m
n
s, y

o
u
'll n

eed
 to

 ad
d
 a @

C
o
l
u
m
n
I
n
f
o
 an

n
o
tatio

n
 to

 sp
ecify

 a n
am

e fo
r th

e co
lu

m
n
. 

T
y
p
ically

, S
Q

L
 co

lu
m

n
 n

am
es w

ill h
av

e w
o
rd

s sep
arated

 b
y
 an

 u
n
d
ersco

re, as o
p
p
o
sed

 to
 th

e 

lo
w

erC
am

elC
ase u

sed
 b

y
 K

o
tlin

 p
ro

p
erties. F

o
r th

is co
lu

m
n
, w

e also
 d

o
n
't w

an
t th

e v
alu

e to
 b

e 

n
u
ll , so

 y
o
u
 sh

o
u
ld

 m
ark

 it w
ith

 th
e @

N
o
n
N
u
l
l
 an

n
o
tatio

n
. 

@
N
o
n
N
u
l
l
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
s
t
o
p
_
n
a
m
e
"
)
 
v
a
l
 
s
t
o
p
N
a
m
e
:
 
S
t
r
i
n
g
,
 

N
o
te: In

 S
Q

L
, co

lu
m

n
s can

 h
av

e n
u
ll v

alu
es b

y
 d

efau
lt an

d
 n

eed
 to

 b
e ex

p
licitly

 m
ark

ed
 as n

o
n
 

n
u
ll if y

o
u
 w

an
t o

th
erw

ise. T
h
is is th

e o
p
p
o
site o

f h
o
w

 th
in

g
s w

o
rk

 in
 K

o
tlin

, w
h
ere v

alu
es can

't 

b
e n

u
ll b

y
 d

efau
lt. 

A
rriv

al tim
es are rep

resen
ted

 in
 th

e d
atab

ase u
sin

g
 in

teg
ers. T

h
is is a U

n
ix

 tim
estam

p
 th

at can
 b

e 

co
n
v
erted

 in
to

 a u
sab

le d
ate. W

h
ile d

ifferen
t v

ersio
n
s o

f S
Q

L
 o

ffer w
ay

s to
 co

n
v
ert d

ates, fo
r 

y
o
u
r p

u
rp

o
ses, y

o
u
'll stick

 w
ith

 K
o
tlin

 d
ate fo

rm
attin

g
 fu

n
ctio

n
s. A

d
d
 th

e fo
llo

w
in

g
 @
N
o
n
N
u
l
l
 

co
lu

m
n
 to

 th
e m

o
d
el class. 

@
N
o
n
N
u
l
l
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
a
r
r
i
v
a
l
_
t
i
m
e
"
)
 
v
a
l
 
a
r
r
i
v
a
l
T
i
m
e
:
 
I
n
t
 

F
in

ally
, fo

r R
o
o
m

 to
 reco

g
n
ize th

is class as so
m

eth
in

g
 th

at can
 b

e u
sed

 to
 d

efin
e d

atab
ase tab

les, 

y
o
u
 n

eed
 to

 ad
d
 an

 an
n
o
tatio

n
 to

 th
e class itself. A

d
d
 @
E
n
t
i
t
y
 o

n
 a sep

arate lin
e b

efo
re th

e class 

n
am

e. 

https://www.unixtimestamp.com/


B
y
 d

efau
lt, R

o
o
m

 u
ses th

e class n
am

e as th
e d

atab
ase tab

le n
am

e. T
h
u
s, th

e tab
le n

am
e as 

d
efin

ed
 b

y
 th

e class rig
h
t n

o
w

 w
o
u
ld

 b
e S

ch
ed

u
le. O

p
tio

n
ally

, y
o
u
 co

u
ld

 also
 sp

ecify
 

@
E

n
tity

(tab
leN

am
e=

"sch
ed

u
le"), b

u
t sin

ce R
o
o
m

 q
u
eries are n

o
t case sen

sitiv
e, y

o
u
 can

 o
m

it 

ex
p
licitly

 d
efin

in
g
 a lo

w
ercase tab

le n
am

e h
ere. 

T
h
e class fo

r th
e sch

ed
u
le en

tity
 sh

o
u
ld

 n
o
w

 lo
o
k
 lik

e th
e fo

llo
w

in
g
. 

@
E
n
t
i
t
y
 

d
a
t
a
 
c
l
a
s
s
 
S
c
h
e
d
u
l
e
(
 

 
 
 
@
P
r
i
m
a
r
y
K
e
y
 
v
a
l
 
i
d
:
 
I
n
t
,
 

 
 
 
@
N
o
n
N
u
l
l
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
s
t
o
p
_
n
a
m
e
"
)
 
v
a
l
 
s
t
o
p
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
@
N
o
n
N
u
l
l
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
a
r
r
i
v
a
l
_
t
i
m
e
"
)
 
v
a
l
 
a
r
r
i
v
a
l
T
i
m
e
:
 
I
n
t
 

)
 

 5
. D

efin
e th

e D
A

O
 

T
h
e n

ex
t class y

o
u
'll n

eed
 to

 ad
d
 to

 in
teg

rate R
o
o

m
 is th

e D
A

O
. D

A
O

 stan
d
s fo

r D
ata A

ccess 

O
b
ject an

d
 is a K

o
tlin

 class th
at p

ro
v
id

es access to
 th

e d
ata. S

p
ecifically

, th
e D

A
O

 is w
h
ere y

o
u
 

w
o
u
ld

 in
clu

d
e fu

n
ctio

n
s fo

r read
in

g
 an

d
 m

an
ip

u
latin

g
 d

ata. C
allin

g
 a fu

n
ctio

n
 o

n
 th

e D
A

O
 is th

e 

eq
u
iv

alen
t o

f p
erfo

rm
in

g
 a S

Q
L

 co
m

m
an

d
 o

n
 th

e d
atab

ase. In
-fact, D

A
O

 fu
n
ctio

n
s lik

e th
e o

n
es 

y
o
u
'll d

efin
e in

 th
is ap

p
, o

ften
 sp

ecify
 a S

Q
L

 co
m

m
an

d
 so

 y
o
u
 can

 sp
ecify

 ex
actly

 w
h
at y

o
u
 

w
an

t th
e fu

n
ctio

n
 to

 d
o
. Y

o
u
r k

n
o
w

led
g
e o

f S
Q

L
 fro

m
 th

e p
rev

io
u
s co

d
elab

 w
ill co

m
e in

 h
an

d
y
 

w
h
en

 d
efin

in
g
 th

e D
A

O
. 

1
. 

A
d
d
 a D

A
O

 class fo
r th

e S
ch

ed
u
le en

tity
. In

 th
e d

a
ta

b
a
se.sch

ed
u

le p
ack

ag
e, create a 

n
ew

 file called
 S
c
h
e
d
u
l
e
D
a
o
.
k
t

 an
d
 d

efin
e an

 in
terface called

 S
c
h
e
d
u
l
e
D
a
o

. S
im

ilar to
 

th
e S

c
h
e
d
u
l
e
 class, y

o
u
 n

eed
 to

 ad
d
 an

 an
n
o
tatio

n
, th

is tim
e @

D
a
o
, to

 m
ak

e th
e in

terface 

u
sab

le w
ith

 R
o
o
m

. 

@
D
a
o
 

i
n
t
e
r
f
a
c
e
 
S
c
h
e
d
u
l
e
D
a
o
 
{
 

}
 

N
o
te: W

h
ile D

A
O

 is an
 acro

n
y
m

, n
am

in
g
 co

n
v

en
tio

n
s fo

r K
o
tlin

 co
d
e o

n
ly

 cap
italize th

e first 

letter in
 acro

n
y
m

s, th
u
s th

e n
am

e S
c
h
e
d
u
l
e
D
a
o
 an

d
 n

o
t S

c
h
e
d
u
l
e
D
A
O
. 

2
. 

T
h
ere are tw

o
 screen

s in
 th

e ap
p
 an

d
 each

 w
ill n

eed
 a d

ifferen
t q

u
ery

. T
h

e first screen
 

sh
o
w

s all th
e b

u
s sto

p
s in

 ascen
d
in

g
 o

rd
er b

y
 arriv

al tim
e. In

 th
is u

se case, th
e q

u
ery

 ju
st 

n
eed

s to
 g

et all co
lu

m
n
s an

d
 in

clu
d
e an

 ap
p
ro

p
riate O

R
D
E
R
 
B
Y
 clau

se. T
h

e q
u
ery

 is 

sp
ecified

 as a strin
g
 p

assed
 in

to
 a @

Q
u
e
r
y
 an

n
o
tatio

n
. D

efin
e a fu

n
ctio

n
 g
e
t
A
l
l
(
)

 th
at 

retu
rn

s a L
ist o

f S
c
h
e
d
u
l
e

 o
b
jects in

clu
d
in

g
 th

e @
Q
u
e
r
y
 an

n
o
tatio

n
 as sh

o
w

n
. 

@
Q
u
e
r
y
(
"
S
E
L
E
C
T
 
*
 
F
R
O
M
 
s
c
h
e
d
u
l
e
 
O
R
D
E
R
 
B
Y
 
a
r
r
i
v
a
l
_
t
i
m
e
 
A
S
C
"
)
 

f
u
n
 
g
e
t
A
l
l
(
)
:
 
L
i
s
t
<
S
c
h
e
d
u
l
e
>
 

3
. 

F
o
r th

e seco
n
d
 q

u
ery

, y
o

u
 also

 w
an

t to
 select all co

lu
m

n
s fro

m
 th

e sch
ed

u
le tab

le. 

H
o
w

ev
er, y

o
u
 o

n
ly

 w
an

t resu
lts th

at m
atch

 th
e selected

 sto
p
 n

am
e, so

 y
o
u
 n

eed
 to

 ad
d
 a 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#4


W
H
E
R
E
 clau

se. Y
o
u
 can

 referen
ce K

o
tlin

 v
alu

es fro
m

 th
e q

u
ery

 b
y
 p

reced
in

g
 it w

ith
 a 

co
lo

n
 (:

) (e.g
. :

s
t
o
p
N
a
m
e

 fro
m

 th
e fu

n
ctio

n
 p

aram
eter). L

ik
e b

efo
re, th

e resu
lts are 

o
rd

ered
 in

 ascen
d
in

g
 o

rd
er b

y
 arriv

al tim
e. D

efin
e a g

e
t
B
y
S
t
o
p
N
a
m
e
(
)

 fu
n

ctio
n
 th

at 

tak
es a S

t
r
i
n
g
 p

aram
eter called

 s
t
o
p
N
a
m
e
 an

d
 retu

rn
s a L

i
s
t
 o

f S
c
h
e
d
u
l
e

 o
b
jects, w

ith
 

a @
Q
u
e
r
y
 an

n
o
tatio

n
 as sh

o
w

n
. 

@
Q
u
e
r
y
(
"
S
E
L
E
C
T
 
*
 
F
R
O
M
 
s
c
h
e
d
u
l
e
 
W
H
E
R
E
 
s
t
o
p
_
n
a
m
e
 
=
 
:
s
t
o
p
N
a
m
e
 
O
R
D
E
R
 
B
Y
 

a
r
r
i
v
a
l
_
t
i
m
e
 
A
S
C
"
)
 

f
u
n
 
g
e
t
B
y
S
t
o
p
N
a
m
e
(
s
t
o
p
N
a
m
e
:
 
S
t
r
i
n
g
)
:
 
L
i
s
t
<
S
c
h
e
d
u
l
e
>
 

 6
. D

efin
e th

e V
iew

M
o
d

el 

N
o
w

 th
at y

o
u
'v

e set u
p
 th

e D
A

O
, y

o
u
 tech

n
ically

 h
av

e ev
ery

th
in

g
 y

o
u
 n

eed
 to

 start accessin
g
 th

e 

d
atab

ase fro
m

 y
o
u
r frag

m
en

ts. H
o
w

ev
er, w

h
ile th

is w
o
rk

s in
 th

eo
ry

, it's g
en

erally
 n

o
t co

n
sid

ered
 

b
est p

ractice. T
h
e reaso

n
 is th

at in
 m

o
re co

m
p
lex

 ap
p
s, y

o
u
 lik

ely
 h

av
e m

u
ltip

le screen
s th

at 

access o
n
ly

 a sp
ecific p

o
rtio

n
 o

f th
e d

ata. W
h
ile S

c
h
e
d
u
l
e
D
a
o

 is relativ
ely

 sim
p
le, it's easy

 to
 

see h
o
w

 th
is can

 g
et o

u
t o

f h
an

d
 w

h
en

 w
o
rk

in
g
 w

ith
 tw

o
 o

r m
o
re d

ifferen
t screen

s. F
o
r ex

am
p
le, 

a D
A

O
 m

ig
h
t lo

o
k
 so

m
eth

in
g
 lik

e th
is: 

@
D
a
o
 

i
n
t
e
r
f
a
c
e
 
S
c
h
e
d
u
l
e
D
a
o
 
{
 

 
 
 
 
 

 
 
 
 
@
Q
u
e
r
y
(
.
.
.
)
 

 
 
 
 
g
e
t
F
o
r
S
c
r
e
e
n
O
n
e
(
)
 
.
.
.
 

  
 
 
 
@
Q
u
e
r
y
(
.
.
.
)
 

 
 
 
 
g
e
t
F
o
r
S
c
r
e
e
n
T
w
o
(
)
 
.
.
.
 

  
 
 
 
@
Q
u
e
r
y
(
.
.
.
)
 

 
 
 
 
g
e
t
F
o
r
S
c
r
e
e
n
T
h
r
e
e
(
)
 

 }
 

W
h
ile th

e co
d
e fo

r S
creen

 1
 can

 access g
e
t
F
o
r
S
c
r
e
e
n
O
n
e
(
)

, th
ere's n

o
 g

o
o
d
 reaso

n
 fo

r it to
 

access th
e o

th
er m

eth
o
d
s. In

stead
, it's co

n
sid

ered
 b

est p
ractice to

 sep
arate th

e p
art o

f th
e D

A
O

 

y
o
u
 ex

p
o
se to

 th
e v

iew
 in

to
 a sep

arate class called
 a view

 m
o
d
el. T

h
is is a co

m
m

o
n
 arch

itectu
ral 

p
attern

 in
 m

o
b
ile ap

p
s. U

sin
g
 a v

iew
 m

o
d
el h

elp
s en

fo
rce a clear sep

aratio
n
 b

etw
een

 th
e co

d
e fo

r 

y
o
u
r ap

p
's U

I an
d
 its d

ata m
o
d
el. It also

 h
elp

s w
ith

 testin
g
 each

 p
art o

f y
o
u
r co

d
e in

d
ep

en
d

en
tly

, 

a to
p
ic y

o
u
'll ex

p
lo

re fu
rth

er as y
o
u
 co

n
tin

u
e y

o
u

r A
n
d
ro

id
 d

ev
elo

p
m

en
t jo

u
rn

ey
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#5


to
 b

e recreated
. T

h
is is n

o
t p

o
ssib

le w
ith

 accessin
g
 a D

A
O

 class d
irectly

, so
 it's b

est p
ractice to

 

u
se V

i
e
w
M
o
d
e
l
 su

b
class to

 sep
arate th

e resp
o
n
sib

ility
 o

f lo
ad

in
g
 d

ata fro
m

 y
o
u
r activ

ity
 o

r 

frag
m

en
t. 

N
o
te: B

u
s S

ch
ed

u
le is a relativ

ely
 sim

p
le ap

p
 an

d
 o

n
ly

 in
clu

d
es tw

o
 screen

s o
f m

o
stly

 id
en

tical 

co
n
ten

t. F
o
r teach

in
g
 p

u
rp

o
ses, w

e'll b
e creatin

g
 a sin

g
le v

iew
 m

o
d
el class th

at can
 b

e u
sed

 b
y
 

b
o
th

 screen
s, b

u
t in

 a larg
er ap

p
, y

o
u
 m

ay
 w

an
t to

 u
se a sep

arate v
ie

w
 m

o
d
el fo

r each
 frag

m
en

t. 

1
. 

T
o
 create a v

iew
 m

o
d
el class, create a n

ew
 file called

 B
u

sS
ch

ed
u

leV
iew

M
o
d

el.k
t in

 a 

n
ew

 p
ack

ag
e called

 v
iew

m
o
d

els. D
efin

e a class fo
r th

e v
iew

 m
o
d
el. It sh

o
u

ld
 tak

e a 

sin
g
le p

aram
eter o

f ty
p
e S

c
h
e
d
u
l
e
D
a
o
. 

c
l
a
s
s
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
(
p
r
i
v
a
t
e
 
v
a
l
 
s
c
h
e
d
u
l
e
D
a
o
:
 
S
c
h
e
d
u
l
e
D
a
o
)
:
 
V
i
e
w
M
o
d
e
l
(
)
 

{
 

2
. 

S
in

ce th
is v

iew
 m

o
d
el w

ill b
e u

sed
 w

ith
 b

o
th

 screen
s, y

o
u
'll n

eed
 to

 ad
d
 a m

eth
o
d
 to

 g
et 

th
e fu

ll sch
ed

u
le as w

ell as a filtered
 sch

ed
u
le b

y
 sto

p
 n

am
e. Y

o
u
 can

 d
o
 th

is b
y
 callin

g
 

th
e co

rresp
o
n
d
in

g
 m

eth
o
d
s fro

m
 S
c
h
e
d
u
l
e
D
a
o

. 

f
u
n
 
f
u
l
l
S
c
h
e
d
u
l
e
(
)
:
 
L
i
s
t
<
S
c
h
e
d
u
l
e
>
 
=
 
s
c
h
e
d
u
l
e
D
a
o
.
g
e
t
A
l
l
(
)
 

 f
u
n
 
s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
n
a
m
e
:
 
S
t
r
i
n
g
)
:
 
L
i
s
t
<
S
c
h
e
d
u
l
e
>
 
=
 

s
c
h
e
d
u
l
e
D
a
o
.
g
e
t
B
y
S
t
o
p
N
a
m
e
(
n
a
m
e
)
 

A
lth

o
u
g
h
 y

o
u
'v

e fin
ish

ed
 d

efin
in

g
 th

e v
iew

 m
o
d
el, y

o
u
 can

't ju
st in

stan
tiate a 

B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l

 d
irectly

 an
d
 ex

p
ect ev

ery
th

in
g
 to

 w
o
rk

. A
s th

e V
iew

M
o
d
el class 

B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l

 is m
ean

t to
 b

e lifecy
cle aw

are, it sh
o
u
ld

 b
e in

stan
tiated

 b
y
 an

 o
b
ject 

th
at can

 resp
o
n
d
 to

 lifecy
cle ev

en
ts. If y

o
u
 in

stan
tiate it d

irectly
 in

 o
n
e o

f y
o
u
r frag

m
en

ts, th
en

 

y
o
u
r frag

m
en

t o
b
ject w

ill h
av

e to
 h

an
d
le ev

ery
th

in
g
, in

clu
d
in

g
 all th

e m
em

o
ry

 m
an

ag
em

en
t, 

w
h
ich

 is b
ey

o
n
d
 th

e sco
p

e o
f w

h
at y

o
u

r ap
p
's co

d
e sh

o
u
ld

 d
o
. In

stead
, y

o
u
 can

 create a class, 

called
 a facto

ry
, th

at w
ill in

stan
tiate v

iew
 m

o
d
el o

b
jects fo

r y
o
u
. 

1
. 

T
o
 create a facto

ry
, b

elo
w

 th
e v

iew
 m

o
d
el class, create a n

ew
 class 

B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

, th
at in

h
erits fro

m
 V
i
e
w
M
o
d
e
l
P
r
o
v
i
d
e
r
.
F
a
c
t
o
r
y

. 

c
l
a
s
s
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 

 
 
 
p
r
i
v
a
t
e
 
v
a
l
 
s
c
h
e
d
u
l
e
D
a
o
:
 
S
c
h
e
d
u
l
e
D
a
o
 

)
 
:
 
V
i
e
w
M
o
d
e
l
P
r
o
v
i
d
e
r
.
F
a
c
t
o
r
y
 
{
 

}
 

2
. 

Y
o
u
'll ju

st n
eed

 a b
it o

f b
o
ilerp

late co
d
e to

 co
rrectly

 in
stan

tiate a v
iew

 m
o
d
el. In

stead
 o

f 

in
itializin

g
 th

e class d
irectly

, y
o
u
'll o

v
errid

e a m
eth

o
d
 called

 c
r
e
a
t
e
(
)

 th
at retu

rn
s a 

B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 w
ith

 so
m

e erro
r ch

eck
in

g
. Im

p
lem

en
t th

e c
r
e
a
t
e
(
)
 

in
sid

e th
e B

u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 class as fo
llo

w
s. 

o
v
e
r
r
i
d
e
 
f
u
n
 
<
T
 
:
 
V
i
e
w
M
o
d
e
l
>
 
c
r
e
a
t
e
(
m
o
d
e
l
C
l
a
s
s
:
 
C
l
a
s
s
<
T
>
)
:
 
T
 
{
 

 
 
 
 
 
 
 
i
f
 
(
m
o
d
e
l
C
l
a
s
s
.
i
s
A
s
s
i
g
n
a
b
l
e
F
r
o
m
(
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
:
:
c
l
a
s
s
.
j
a
v
a
)
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
@
S
u
p
p
r
e
s
s
(
"
U
N
C
H
E
C
K
E
D
_
C
A
S
T
"
)
 

 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
(
s
c
h
e
d
u
l
e
D
a
o
)
 
a
s
 
T
 



 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
t
h
r
o
w
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
(
"
U
n
k
n
o
w
n
 
V
i
e
w
M
o
d
e
l
 
c
l
a
s
s
"
)
 

 
 
 
}
 

Y
o
u
 can

 n
o
w

 in
stan

tiate a B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 o
b
ject w

ith
 

B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
.
c
r
e
a
t
e
(
)

, so
 th

at y
o
u
r v

iew
 m

o
d
el can

 b
e lifecy

cle aw
are 

w
ith

o
u
t y

o
u
r frag

m
en

t h
av

in
g
 to

 h
an

d
le th

is d
irectly

. 

 7
. C

rea
te d

a
ta

b
a
se cla

ss a
n

d
 p

re
-p

o
p

u
la

te d
a
ta

b
a
se 

N
o
w

 th
at y

o
u
'v

e d
efin

ed
 th

e m
o
d
els, D

A
O

, an
d
 a v

iew
 m

o
d
el fo

r frag
m

en
ts to

 access th
e D

A
O

, 

y
o
u
 still n

eed
 to

 tell R
o
o
m

 w
h
at to

 d
o
 w

ith
 all o

f th
ese classes. T

h
at's w

h
ere th

e A
p
p
D
a
t
a
b
a
s
e
 

class co
m

es in
. A

n
 A

n
d
ro

id
 ap

p
 u

sin
g
 R

o
o
m

, su
ch

 as y
o
u
rs, su

b
classes th

e R
o
o
m
D
a
t
a
b
a
s
e

 class 

an
d
 h

as a few
 k

ey
 resp

o
n

sib
ilities. In

 y
o
u
r ap

p
, th

e A
p
p
D
a
t
a
b
a
s
e

 n
eed

s to
 

1
. 

S
p
ecify

 w
h
ich

 en
tities are d

efin
ed

 in
 th

e d
atab

ase. 

2
. 

P
ro

v
id

e access to
 a sin

g
le in

stan
ce o

f each
 D

A
O

 class. 

3
. 

P
erfo

rm
 an

y
 ad

d
itio

n
al setu

p
, su

ch
 as p

re-p
o
p
u
latin

g
 th

e d
atab

ase. 

W
h
ile y

o
u
 m

ay
 b

e w
o
n
d

erin
g
 w

h
y
 R

o
o
m

 can
't ju

st fin
d
 all th

e en
tities an

d
 D

A
O

 o
b
jects fo

r y
o
u
, 

it's q
u
ite p

o
ssib

le th
at y

o
u
r ap

p
 co

u
ld

 h
av

e m
u
ltip

le d
atab

ases, o
r an

y
 n

u
m

b
er o

f scen
ario

s w
h

ere 

th
e lib

rary
 can

't assu
m

e th
e in

ten
t o

f y
o
u
, th

e d
ev

elo
p
er. T

h
e A

p
p
D
a
t
a
b
a
s
e
 class g

iv
es y

o
u
 

co
m

p
lete co

n
tro

l o
v
er y

o
u
r m

o
d
els, D

A
O

 classes, an
d
 an

y
 d

atab
ase setu

p
 y

o
u
 w

ish
 to

 p
erfo

rm
. 

1
. 

T
o
 ad

d
 an

 A
p
p
D
a
t
a
b
a
s
e

 class, in
 th

e d
a
ta

b
a
se p

ack
ag

e, create a n
ew

 file called
 

A
p
p
D
a
t
a
b
a
s
e
.
k
t

, an
d
 d

efin
e a n

ew
 ab

stract class A
p
p
D
a
t
a
b
a
s
e
 th

at in
h
erits fro

m
 

R
o
o
m
D
a
t
a
b
a
s
e
. 

a
b
s
t
r
a
c
t
 
c
l
a
s
s
 
A
p
p
D
a
t
a
b
a
s
e
:
 
R
o
o
m
D
a
t
a
b
a
s
e
(
)
 
{
 

}
 

2
. 

T
h
e d

atab
ase class allo

w
s o

th
er classes easy

 access to
 th

e D
A

O
 classes. A

d
d
 an

 ab
stract 

fu
n
ctio

n
 th

at retu
rn

s a S
c
h
e
d
u
l
e
D
a
o

. 

a
b
s
t
r
a
c
t
 
f
u
n
 
s
c
h
e
d
u
l
e
D
a
o
(
)
:
 
S
c
h
e
d
u
l
e
D
a
o
 

3
. 

W
h
en

 u
sin

g
 an

 A
p
p
D
a
t
a
b
a
s
e

 class, y
o
u
 w

an
t to

 en
su

re th
at o

n
ly

 o
n
e in

stan
ce o

f th
e 

d
atab

ase ex
ists to

 p
rev

en
t race co

n
d
itio

n
s o

r o
th

er p
o
ten

tial issu
es. T

h
e in

stan
ce is sto

red
 

in
 th

e co
m

p
an

io
n
 o

b
ject, an

d
 y

o
u
'll also

 n
eed

 a m
eth

o
d
 th

at eith
er retu

rn
s th

e ex
istin

g
 

in
stan

ce, o
r creates th

e d
atab

ase fo
r th

e first tim
e. T

h
is is d

efin
ed

 in
 th

e co
m

p
an

io
n
 

o
b
ject. A

d
d
 th

e fo
llo

w
in

g
 c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t

 ju
st b

elo
w

 th
e s

c
h
e
d
u
l
e
D
a
o
(
)

 fu
n
ctio

n
. 

c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

}
 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#6


In
 th

e c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t

, ad
d
 a p

ro
p

erty
 called

 I
N
S
T
A
N
C
E

 o
f ty

p
e A

p
p
D
a
t
a
b
a
s
e

. T
h
is v

alu
e is 

in
itially

 set to
 n
u
l
l
, so

 th
e ty

p
e is m

ark
ed

 w
ith

 a ?
. T

h
is is also

 m
ark

ed
 w

ith
 a @

V
o
l
a
t
i
l
e
 

an
n
o
tatio

n
. W

h
ile th

e d
etails ab

o
u
t w

h
en

 to
 u

se a v
o
latile p

ro
p
erty

 are a b
it ad

v
an

ced
 fo

r th
is 

lesso
n
, y

o
u
'll w

an
t to

 u
se it fo

r y
o
u
r A

p
p
D
a
t
a
b
a
s
e

 in
stan

ce to
 av

o
id

 p
o
ten

tial b
u
g
s. 

@
V
o
l
a
t
i
l
e
 

p
r
i
v
a
t
e
 
v
a
r
 
I
N
S
T
A
N
C
E
:
 
A
p
p
D
a
t
a
b
a
s
e
?
 
=
 
n
u
l
l
 

B
elo

w
 th

e I
N
S
T
A
N
C
E
 p

ro
p
erty

, d
efin

e a fu
n
ctio

n
 to

 retu
rn

 th
e A

p
p
D
a
t
a
b
a
s
e

 in
stan

ce: 

f
u
n
 
g
e
t
D
a
t
a
b
a
s
e
(
c
o
n
t
e
x
t
:
 
C
o
n
t
e
x
t
)
:
 
A
p
p
D
a
t
a
b
a
s
e
 
{
 

 
 
 
 
r
e
t
u
r
n
 
I
N
S
T
A
N
C
E
 
?
:
 
s
y
n
c
h
r
o
n
i
z
e
d
(
t
h
i
s
)
 
{
 

 
 
 
 
 
 
 
 
v
a
l
 
i
n
s
t
a
n
c
e
 
=
 
R
o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r
(
 

 
 
 
 
 
 
 
 
 
 
 
 
c
o
n
t
e
x
t
,
 

 
 
 
 
 
 
 
 
 
 
 
 
A
p
p
D
a
t
a
b
a
s
e
:
:
c
l
a
s
s
.
j
a
v
a
,
 

 
 
 
 
 
 
 
 
 
 
 
 
"
a
p
p
_
d
a
t
a
b
a
s
e
"
)
 

 
 
 
 
 
 
 
 
 
 
 
 
.
c
r
e
a
t
e
F
r
o
m
A
s
s
e
t
(
"
d
a
t
a
b
a
s
e
/
b
u
s
_
s
c
h
e
d
u
l
e
.
d
b
"
)
 

 
 
 
 
 
 
 
 
 
 
 
 
.
b
u
i
l
d
(
)
 

 
 
 
 
 
 
 
 
I
N
S
T
A
N
C
E
 
=
 
i
n
s
t
a
n
c
e
 

  
 
 
 
 
 
 
 
i
n
s
t
a
n
c
e
 

 
 
 
 
}
 

}
 

In
 th

e im
p
lem

en
tatio

n
 fo

r g
e
t
D
a
t
a
b
a
s
e
(
)
, y

o
u
 u

se th
e E

lv
is o

p
erato

r to
 eith

er retu
rn

 th
e 

ex
istin

g
 in

stan
ce o

f th
e d

atab
ase (if it alread

y
 ex

ists) o
r create th

e d
atab

ase fo
r th

e first tim
e if 

n
eed

ed
. In

 th
is ap

p
, sin

ce th
e d

ata is p
rep

o
p
u
lated

. Y
o
u
 also

 call c
r
e
a
t
e
F
r
o
m
A
s
s
e
t
(
)

 to
 lo

ad
 th

e 

ex
istin

g
 d

ata. T
h
e b

u
s
_
s
c
h
e
d
u
l
e
.
d
b

 file can
 b

e fo
u
n
d
 in

 th
e a

s
s
e
t
s
.
d
a
t
a
b
a
s
e

 p
ack

ag
e in

 y
o
u
r 

p
ro

ject. 

4
. 

Ju
st lik

e th
e m

o
d
el classes an

d
 D

A
O

, th
e d

atab
ase class req

u
ires an

 an
n
o
tatio

n
 p

ro
v
id

in
g
 

so
m

e sp
ecific in

fo
rm

atio
n
. A

ll th
e en

tity
 ty

p
es (y

o
u
 access th

e ty
p
e itself u

sin
g
 

C
l
a
s
s
N
a
m
e
:
:
c
l
a
s
s

) are listed
 in

 an
 array

. T
h

e d
atab

ase is also
 g

iv
en

 a v
ersio

n
 n

u
m

b
er, 

w
h
ich

 y
o
u
'll set to

 1
. A

d
d
 th

e @
D
a
t
a
b
a
s
e
 an

n
o
tatio

n
 as fo

llo
w

s. 

@
D
a
t
a
b
a
s
e
(
e
n
t
i
t
i
e
s
 
=
 
a
r
r
a
y
O
f
(
S
c
h
e
d
u
l
e
:
:
c
l
a
s
s
)
,
 
v
e
r
s
i
o
n
 
=
 
1
)
 

N
o
te: T

h
e v

ersio
n
 n

u
m

b
er is in

crem
en

ted
 each

 tim
e y

o
u
 m

ak
e a sch

em
a ch

an
g
e. T

h
e ap

p
 ch

eck
s 

th
is v

ersio
n
 w

ith
 th

e o
n
e in

 th
e d

atab
ase to

 d
eterm

in
e if an

d
 h

o
w

 a m
ig

ratio
n
 sh

o
u
ld

 b
e 

p
erfo

rm
ed

. 

N
o
w

 th
at y

o
u
'v

e created
 y

o
u
r A

p
p
D
a
t
a
b
a
s
e
 class, th

ere's ju
st o

n
e m

o
re step

 to
 m

ak
e it u

sab
le. 

Y
o
u
'll n

eed
 to

 p
ro

v
id

e a cu
sto

m
 su

b
class o

f th
e A

p
p
l
i
c
a
t
i
o
n

 class, an
d
 create a l

a
z
y
 p

ro
p
erty

 

th
at w

ill h
o
ld

 th
e resu

lt o
f g

e
t
D
a
t
a
b
a
s
e
(
)
. 

5
. 

In
 th

e co
m

.ex
a
m

p
le.b

u
ssch

ed
u

le p
ack

ag
e, ad

d
 a n

ew
 file called

 

B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
.
k
t

, an
d
 create a B

u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n

 class th
at 

in
h
erits fro

m
 A
p
p
l
i
c
a
t
i
o
n

. 



c
l
a
s
s
 
B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
 
:
 
A
p
p
l
i
c
a
t
i
o
n
(
)
 
{
 

}
 

6
. 

A
d
d
 a d

atab
ase p

ro
p

erty
 o

f ty
p
e A

p
p
D
a
t
a
b
a
s
e

. T
h

e p
ro

p
erty

 sh
o
u
ld

 b
e lazy

 an
d
 retu

rn
 

th
e resu

lt o
f callin

g
 g
e
t
D
a
t
a
b
a
s
e
(
)

 o
n
 y

o
u
r A

p
p
D
a
t
a
b
a
s
e
 class. 

c
l
a
s
s
 
B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
 
:
 
A
p
p
l
i
c
a
t
i
o
n
(
)
 
{
 

 
 
 
v
a
l
 
d
a
t
a
b
a
s
e
:
 
A
p
p
D
a
t
a
b
a
s
e
 
b
y
 
l
a
z
y
 
{
 
A
p
p
D
a
t
a
b
a
s
e
.
g
e
t
D
a
t
a
b
a
s
e
(
t
h
i
s
)
 
}
 

7
. 

F
in

ally
, to

 m
ak

e su
re th

at B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n

 class is u
sed

 (in
stead

 o
f th

e d
efau

lt 

b
ase class A

p
p
l
i
c
a
t
i
o
n

), y
o
u
 n

eed
 to

 m
ak

e a sm
all ch

an
g
e to

 th
e m

an
ifest. In

 

A
n
d
r
o
i
d
M
a
i
n
i
f
e
s
t
.
x
m
l

, set th
e a

n
d
r
o
i
d
:
n
a
m
e

 p
ro

p
erty

 to
 

c
o
m
.
e
x
a
m
p
l
e
.
b
u
s
s
c
h
e
d
u
l
e
.
B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n

. 

<
a
p
p
l
i
c
a
t
i
o
n
 

 
 
 
 
a
n
d
r
o
i
d
:
n
a
m
e
=
"
c
o
m
.
e
x
a
m
p
l
e
.
b
u
s
s
c
h
e
d
u
l
e
.
B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
"
 

 
 
 
 
.
.
.
 

T
h
at's it fo

r settin
g
 u

p
 y

o
u
r ap

p
's m

o
d
el. Y

o
u
're all set to

 start u
sin

g
 d

ata fro
m

 R
o
o
m

 in
 y

o
u

r U
I. 

O
n
 th

e n
ex

t few
 p

ag
es, y

o
u
'll create a L

i
s
t
A
d
a
p
t
e
r

 fo
r y

o
u
r ap

p
's R

e
c
y
c
l
e
r
V
i
e
w

 to
 p

resen
t th

e 

b
u
s sch

ed
u
le d

ata an
d
 resp

o
n
d
 to

 d
ata ch

an
g

es d
y
n
am

ically
. 

 8
. C

rea
te th

e L
istA

d
a

p
ter

 

It's tim
e to

 tak
e all th

at h
ard

 w
o
rk

 an
d
 h

o
o
k
 u

p
 th

e m
o
d
el to

 th
e v

iew
. P

rev
io

u
sly

, w
h
en

 u
sin

g
 a 

R
e
c
y
c
l
e
r
V
i
e
w
, y

o
u
 w

o
u
ld

 u
se a R

e
c
y
c
l
e
r
V
i
e
w
.A
d
a
p
t
e
r

 to
 p

resen
t a static list o

f d
ata. W

h
ile 

th
is w

ill certain
ly

 w
o
rk

 fo
r an

 ap
p
 lik

e B
u
s S

ch
ed

u
le, a co

m
m

o
n
 scen

ario
 w

h
en

 w
o
rk

in
g
 w

ith
 

d
atab

ases is to
 h

an
d
le ch

an
g
es to

 th
e d

ata in
 real tim

e. E
v
en

 if o
n
ly

 o
n
e item

's co
n
ten

ts ch
an

g
e, 

th
e en

tire recy
cler v

iew
 is refresh

ed
. T

h
is w

o
n
't b

e su
fficien

t fo
r th

e m
ajo

rity
 o

f ap
p
s u

sin
g
 

p
ersisten

ce. 

A
n
 altern

ativ
e fo

r a d
y
n

am
ically

 ch
an

g
in

g
 list is called

 L
i
s
t
A
d
a
p
t
e
r
. L

i
s
t
A
d
a
p
t
e
r

 u
ses 

A
sy

n
cL

istD
iffer to

 d
eterm

in
e th

e d
ifferen

ces b
etw

een
 an

 o
ld

 list o
f d

ata an
d
 a n

ew
 list o

f d
ata. 

T
h
en

, th
e recy

cler v
iew

 is o
n
ly

 u
p
d
ated

 b
ased

 o
n
 th

e d
ifferen

ces b
etw

een
 th

e tw
o
 lists. T

h
e resu

lt 

is th
at y

o
u
r recy

cler v
iew

 is m
o
re p

erfo
rm

an
t w

h
en

 h
an

d
lin

g
 freq

u
en

tly
 u

p
d
ated

 d
ata, as y

o
u
'll 

o
ften

 h
av

e in
 a d

atab
ase ap

p
licatio

n
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#7
https://developer.android.com/reference/androidx/recyclerview/widget/AsyncListDiffer


 

B
ecau

se th
e U

I is id
en

tical fo
r b

o
th

 screen
s, y

o
u
'll ju

st n
eed

 to
 create a sin

g
le L

i
s
t
A
d
a
p
t
e
r

 th
at 

can
 b

e u
sed

 w
ith

 b
o
th

 screen
s. 

1
. 

C
reate a n

ew
 file B

u
s
S
t
o
p
A
d
a
p
t
e
r
.
k
t

 an
d
 a B

u
s
S
t
o
p
A
d
a
p
t
e
r

 class as sh
o

w
n
. T

h
e class 

ex
ten

d
s a g

en
eric L

i
s
t
A
d
a
p
t
e
r

 th
at tak

es a list o
f S

c
h
e
d
u
l
e
 o

b
jects an

d
 a 

B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r

 class fo
r th

e U
I. F

o
r th

e B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r

, y
o
u
 also

 p
ass in

 a 

D
i
f
f
C
a
l
l
b
a
c
k
 ty

p
e w

h
ich

 y
o
u
'll d

efin
e so

o
n
. T

h
e B

u
s
S
t
o
p
A
d
a
p
t
e
r
 class itself also

 tak
es 

a p
aram

eter, o
n
I
t
e
m
C
l
i
c
k
e
d
(
)

. T
h
is fu

n
ctio

n
 w

ill b
e u

sed
 to

 h
an

d
le n

av
ig

atio
n
 w

h
en

 an
 

item
 is selected

 o
n
 th

e first screen
, b

u
t fo

r th
e seco

n
d
 screen

, y
o
u
'll ju

st p
ass in

 an
 em

p
ty

 

fu
n
ctio

n
. 

c
l
a
s
s
 
B
u
s
S
t
o
p
A
d
a
p
t
e
r
(
p
r
i
v
a
t
e
 
v
a
l
 
o
n
I
t
e
m
C
l
i
c
k
e
d
:
 
(
S
c
h
e
d
u
l
e
)
 
-
>
 
U
n
i
t
)
 
:
 

L
i
s
t
A
d
a
p
t
e
r
<
S
c
h
e
d
u
l
e
,
 
B
u
s
S
t
o
p
A
d
a
p
t
e
r
.
B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r
>
(
D
i
f
f
C
a
l
l
b
a
c
k
)
 
{
 

}
 

2
. 

S
im

ilar to
 a recy

cler v
iew

 ad
ap

ter, y
o

u
 n

eed
 a v

iew
 h

o
ld

er so
 th

at y
o
u
 can

 access v
iew

s 

created
 fro

m
 y

o
u
r lay

o
u
t file in

 co
d
e. T

h
e lay

o
u
t fo

r th
e cells is alread

y
 created

. S
im

p
ly

, 

create a B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r

 class as sh
o
w

n
 an

d
 im

p
lem

en
t th

e b
i
n
d
(
)

 fu
n
ctio

n
 to

 set 

s
t
o
p
N
a
m
e
T
e
x
t
V
i
e
w

's tex
t to

 th
e sto

p
 n

am
e an

d
 th

e a
r
r
i
v
a
l
T
i
m
e
T
e
x
t
V
i
e
w

's tex
t to

 th
e 

fo
rm

atted
 d

ate. 

c
l
a
s
s
 
B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r
(
p
r
i
v
a
t
e
 
v
a
r
 
b
i
n
d
i
n
g
:
 
B
u
s
S
t
o
p
I
t
e
m
B
i
n
d
i
n
g
)
:
 

R
e
c
y
c
l
e
r
V
i
e
w
.
V
i
e
w
H
o
l
d
e
r
(
b
i
n
d
i
n
g
.
r
o
o
t
)
 
{
 

 
 
 
 
@
S
u
p
p
r
e
s
s
L
i
n
t
(
"
S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
"
)
 

 
 
 
 
f
u
n
 
b
i
n
d
(
s
c
h
e
d
u
l
e
:
 
S
c
h
e
d
u
l
e
)
 
{
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
s
t
o
p
N
a
m
e
T
e
x
t
V
i
e
w
.
t
e
x
t
 
=
 
s
c
h
e
d
u
l
e
.
s
t
o
p
N
a
m
e
 

 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
a
r
r
i
v
a
l
T
i
m
e
T
e
x
t
V
i
e
w
.
t
e
x
t
 
=
 
S
i
m
p
l
e
D
a
t
e
F
o
r
m
a
t
(
 

 
 
 
 
 
 
 
 
 
 
 
 
"
h
:
m
m
 
a
"
)
.
f
o
r
m
a
t
(
D
a
t
e
(
s
c
h
e
d
u
l
e
.
a
r
r
i
v
a
l
T
i
m
e
.
t
o
L
o
n
g
(
)
 
*
 
1
0
0
0
)
 

 
 
 
 
 
 
 
 
)
 



 
 
 
 
}
 

}
 

3
. 

O
v
errid

e an
d
 im

p
lem

en
t o

n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
)

 an
d
 in

flate th
e lay

o
u
t an

d
 set th

e 

o
n
C
l
i
c
k
L
i
s
t
e
n
e
r
(
)

 to
 call o

n
I
t
e
m
C
l
i
c
k
e
d
(
)

 fo
r th

e item
 at th

e cu
rren

t p
o
sitio

n
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
p
a
r
e
n
t
:
 
V
i
e
w
G
r
o
u
p
,
 
v
i
e
w
T
y
p
e
:
 
I
n
t
)
:
 

B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r
 
{
 

 
 
 
v
a
l
 
v
i
e
w
H
o
l
d
e
r
 
=
 
B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r
(
 

 
 
 
 
 
 
 
B
u
s
S
t
o
p
I
t
e
m
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
 

 
 
 
 
 
 
 
 
 
 
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
.
f
r
o
m
(
 
p
a
r
e
n
t
.
c
o
n
t
e
x
t
)
,
 

 
 
 
 
 
 
 
 
 
 
 
p
a
r
e
n
t
,
 

 
 
 
 
 
 
 
 
 
 
 
f
a
l
s
e
 

 
 
 
 
 
 
 
)
 

 
 
 
)
 

 
 
 
v
i
e
w
H
o
l
d
e
r
.
i
t
e
m
V
i
e
w
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
 
 
 
v
a
l
 
p
o
s
i
t
i
o
n
 
=
 
v
i
e
w
H
o
l
d
e
r
.
a
d
a
p
t
e
r
P
o
s
i
t
i
o
n
 

 
 
 
 
 
 
 
o
n
I
t
e
m
C
l
i
c
k
e
d
(
g
e
t
I
t
e
m
(
p
o
s
i
t
i
o
n
)
)
 

 
 
 
}
 

 
 
 
r
e
t
u
r
n
 
v
i
e
w
H
o
l
d
e
r
 

}
 

4
. 

O
v
errid

e an
d
 im

p
lem

en
t o

n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
)

 an
d
 to

 b
in

d
 th

e v
iew

 at th
e sp

ecified
 

p
o
sitio

n
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
h
o
l
d
e
r
:
 
B
u
s
S
t
o
p
V
i
e
w
H
o
l
d
e
r
,
 
p
o
s
i
t
i
o
n
:
 
I
n
t
)
 
{
 

 
 
 
h
o
l
d
e
r
.
b
i
n
d
(
g
e
t
I
t
e
m
(
p
o
s
i
t
i
o
n
)
)
 

}
 

5
. 

R
em

em
b
er th

at D
i
f
f
C
a
l
l
b
a
c
k

 class y
o
u
 sp

ecified
 fo

r th
e L

i
s
t
A
d
a
p
t
e
r

? T
h
is is ju

st an
 

o
b
ject th

at h
elp

s th
e L

i
s
t
A
d
a
p
t
e
r

 d
eterm

in
e w

h
ich

 item
s in

 th
e n

ew
 an

d
 o

ld
 lists are 

d
ifferen

t w
h

en
 u

p
d
atin

g
 th

e list. T
h
ere are tw

o
 m

eth
o
d
s: a

r
e
I
t
e
m
s
T
h
e
S
a
m
e
(
)

 ch
eck

s if 

th
e o

b
ject (o

r ro
w

 in
 th

e d
atab

ase in
 y

o
u
r case) is th

e sam
e b

y
 o

n
ly

 ch
eck

in
g
 th

e ID
. 

a
r
e
C
o
n
t
e
n
t
s
T
h
e
S
a
m
e
(
)

 ch
eck

s if all p
ro

p
erties, n

o
t ju

st th
e ID

, are th
e sam

e. T
h
ese 

m
eth

o
d
s allo

w
 th

e L
i
s
t
A
d
a
p
t
e
r
 to

 d
eterm

in
e w

h
ich

 item
s h

av
e b

een
 in

serted
, u

p
d
ated

, 

an
d
 d

eleted
 so

 th
at th

e U
I can

 b
e u

p
d

ated
 acco

rd
in

g
ly

. 

A
d
d
 a co

m
p
an

io
n
 o

b
ject an

d
 im

p
lem

en
t D

i
f
f
C
a
l
l
b
a
c
k

 as sh
o
w

n
. 

c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
p
r
i
v
a
t
e
 
v
a
l
 
D
i
f
f
C
a
l
l
b
a
c
k
 
=
 
o
b
j
e
c
t
 
:
 
D
i
f
f
U
t
i
l
.
I
t
e
m
C
a
l
l
b
a
c
k
<
S
c
h
e
d
u
l
e
>
(
)
 
{
 

 
 
 
 
 
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
a
r
e
I
t
e
m
s
T
h
e
S
a
m
e
(
o
l
d
I
t
e
m
:
 
S
c
h
e
d
u
l
e
,
 
n
e
w
I
t
e
m
:
 
S
c
h
e
d
u
l
e
)
:
 

B
o
o
l
e
a
n
 
{
 

 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
o
l
d
I
t
e
m
.
i
d
 
=
=
 
n
e
w
I
t
e
m
.
i
d
 

 
 
 
 
 
 
 
}
 

  
 
 
 
 
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
a
r
e
C
o
n
t
e
n
t
s
T
h
e
S
a
m
e
(
o
l
d
I
t
e
m
:
 
S
c
h
e
d
u
l
e
,
 
n
e
w
I
t
e
m
:
 
S
c
h
e
d
u
l
e
)
:
 

B
o
o
l
e
a
n
 
{
 

 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
o
l
d
I
t
e
m
 
=
=
 
n
e
w
I
t
e
m
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

}
 



T
h
at's all th

ere is to
 settin

g
 u

p
 th

e ad
ap

ter. Y
o
u
'll u

se it in
 b

o
th

 screen
s o

f th
e ap

p
. 

1
. 

F
irst, in

 F
u
l
l
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t
.
k
t

, y
o
u
 n

eed
 to

 g
et a referen

ce to
 th

e v
iew

 m
o
d
el. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

 
 
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 

 
 
 
 
 
 
 
(
a
c
t
i
v
i
t
y
?
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 

B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
)
.
d
a
t
a
b
a
s
e
.
s
c
h
e
d
u
l
e
D
a
o
(
)
 

 
 
 
)
 

}
 

2
. 

T
h
en

 in
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, ad
d
 th

e fo
llo

w
in

g
 co

d
e to

 set u
p
 th

e recy
cler v

iew
 an

d
 assig

n
 

its lay
o
u
t m

an
ag

er. 

r
e
c
y
c
l
e
r
V
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
 

r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

3
. 

T
h
en

 assig
n
 th

e ad
ap

ter p
ro

p
erty

. T
h
e actio

n
 p

assed
 in

 w
ill u

se th
e s

t
o
p
N
a
m
e

 to
 n

av
ig

ate 

th
e selected

 n
ex

t screen
 so

 th
at th

e list o
f b

u
s sto

p
s can

 b
e filtered

. 

v
a
l
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
 
=
 
B
u
s
S
t
o
p
A
d
a
p
t
e
r
(
{
 

 
 
 
v
a
l
 
a
c
t
i
o
n
 
=
 

F
u
l
l
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
F
u
l
l
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t
T
o
S
t
o
p
S
c
h
e
d
u
l
e
F
r
a
g
m
e

n
t
(
 

 
 
 
 
 
 
 
s
t
o
p
N
a
m
e
 
=
 
i
t
.
s
t
o
p
N
a
m
e
 

 
 
 
)
 

 
 
 
v
i
e
w
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

}
)
 

r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
 

4
. 

F
in

ally
, to

 u
p
d
ate a list v

iew
, call s

u
b
m
i
t
L
i
s
t
(
)

, p
assin

g
 in

 th
e list o

f b
u
s sto

p
s fro

m
 th

e 

v
iew

 m
o
d
el. 

/
/
 
s
u
b
m
i
t
L
i
s
t
(
)
 
i
s
 
a
 
c
a
l
l
 
t
h
a
t
 
a
c
c
e
s
s
e
s
 
t
h
e
 
d
a
t
a
b
a
s
e
.
 
T
o
 
p
r
e
v
e
n
t
 
t
h
e
 

/
/
 
c
a
l
l
 
f
r
o
m
 
p
o
t
e
n
t
i
a
l
l
y
 
l
o
c
k
i
n
g
 
t
h
e
 
U
I
,
 
y
o
u
 
s
h
o
u
l
d
 
u
s
e
 
a
 

/
/
 
c
o
r
o
u
t
i
n
e
 
s
c
o
p
e
 
t
o
 
l
a
u
n
c
h
 
t
h
e
 
f
u
n
c
t
i
o
n
.
 
U
s
i
n
g
 
G
l
o
b
a
l
S
c
o
p
e
 
i
s
 
n
o
t
 

/
/
 
b
e
s
t
 
p
r
a
c
t
i
c
e
,
 
a
n
d
 
i
n
 
t
h
e
 
n
e
x
t
 
s
t
e
p
 
w
e
'
l
l
 
s
e
e
 
h
o
w
 
t
o
 
i
m
p
r
o
v
e
 
t
h
i
s
.
 

G
l
o
b
a
l
S
c
o
p
e
.
l
a
u
n
c
h
(
D
i
s
p
a
t
c
h
e
r
s
.
I
O
)
 
{
 

 
 
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
v
i
e
w
M
o
d
e
l
.
f
u
l
l
S
c
h
e
d
u
l
e
(
)
)
 

}
 

5
. 

D
o
 th

e sam
e in

 S
t
o
p
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t

. F
irst, g

et a referen
ce to

 th
e v

iew
 m

o
d
el. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

 
 
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 

 
 
 
 
 
 
 
(
a
c
t
i
v
i
t
y
?
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 

B
u
s
S
c
h
e
d
u
l
e
A
p
p
l
i
c
a
t
i
o
n
)
.
d
a
t
a
b
a
s
e
.
s
c
h
e
d
u
l
e
D
a
o
(
)
 

 
 
 
)
 

}
 



6
. 

T
h
en

 co
n
fig

u
re th

e recy
cler v

iew
 in

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

. T
h
is tim

e y
o
u
 ju

st n
eed

 to
 p

ass in
 

an
 em

p
ty

 b
lo

ck
 (fu

n
ctio

n
) w

ith
 {
}
. Y

o
u
 d

o
n
't actu

ally
 w

an
t an

y
th

in
g
 to

 h
ap

p
en

 w
h
en

 

ro
w

s o
n
 th

is screen
 are tap

p
ed

. 

r
e
c
y
c
l
e
r
V
i
e
w
 
=
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
 

r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

v
a
l
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
 
=
 
B
u
s
S
t
o
p
A
d
a
p
t
e
r
(
{
}
)
 

r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
 

/
/
 
s
u
b
m
i
t
L
i
s
t
(
)
 
i
s
 
a
 
c
a
l
l
 
t
h
a
t
 
a
c
c
e
s
s
e
s
 
t
h
e
 
d
a
t
a
b
a
s
e
.
 
T
o
 
p
r
e
v
e
n
t
 
t
h
e
 

/
/
 
c
a
l
l
 
f
r
o
m
 
p
o
t
e
n
t
i
a
l
l
y
 
l
o
c
k
i
n
g
 
t
h
e
 
U
I
,
 
y
o
u
 
s
h
o
u
l
d
 
u
s
e
 
a
 

/
/
 
c
o
r
o
u
t
i
n
e
 
s
c
o
p
e
 
t
o
 
l
a
u
n
c
h
 
t
h
e
 
f
u
n
c
t
i
o
n
.
 
U
s
i
n
g
 
G
l
o
b
a
l
S
c
o
p
e
 
i
s
 
n
o
t
 

/
/
 
b
e
s
t
 
p
r
a
c
t
i
c
e
,
 
a
n
d
 
i
n
 
t
h
e
 
n
e
x
t
 
s
t
e
p
 
w
e
'
l
l
 
s
e
e
 
h
o
w
 
t
o
 
i
m
p
r
o
v
e
 
t
h
i
s
.
 

G
l
o
b
a
l
S
c
o
p
e
.
l
a
u
n
c
h
(
D
i
s
p
a
t
c
h
e
r
s
.
I
O
)
 
{
 

 
 
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
v
i
e
w
M
o
d
e
l
.
s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
s
t
o
p
N
a
m
e
)
)
 

}
 

7
. 

N
o
w

 th
at y

o
u
'v

e set u
p
 th

e ad
ap

ter, y
o
u
're d

o
n

e in
teg

ratin
g
 R

o
o
m

 in
to

 th
e B

u
s S

ch
ed

u
le 

ap
p
. T

ak
e a m

o
m

en
t to

 ru
n
 th

e ap
p
 an

d
 y

o
u
 sh

o
u
ld

 see a list o
f arriv

al tim
es. T

ap
p
in

g
 o

n
 

a ro
w

 sh
o
u
ld

 n
av

ig
ate to

 th
e d

etail screen
. 



 9
. R

esp
o
n

d
 to

 d
a
ta

 c
h

a
n

g
es u

sin
g
 F

lo
w

 

W
h
ile y

o
u
r list v

iew
 is set u

p
 to

 efficien
tly

 h
an

d
le d

ata ch
an

g
es w

h
en

ev
er s

u
b
m
i
t
L
i
s
t
(
)

 is 

called
, y

o
u
r ap

p
 w

o
n
't b

e ab
le to

 h
an

d
le d

y
n
am

ic u
p
d
ates ju

st y
et. T

o
 see fo

r y
o
u
rself, try

 

o
p
en

in
g
 th

e D
atab

ase In
sp

ecto
r an

d
 ru

n
n
in

g
 th

e fo
llo

w
in

g
 q

u
ery

 to
 in

sert a n
ew

 item
 in

to
 th

e 

sch
ed

u
le tab

le. 

I
N
S
E
R
T
 
I
N
T
O
 
s
c
h
e
d
u
l
e
 

V
A
L
U
E
S
 
(
n
u
l
l
,
 
'
W
i
n
d
i
n
g
 
W
a
y
'
,
 
1
6
1
7
2
0
2
5
0
0
)
 

Y
o
u
'll n

o
tice th

at in
 th

e em
u
lato

r, h
o
w

ev
er, n

o
th

in
g
 h

ap
p
en

s. T
h
e u

ser is g
o

in
g
 to

 assu
m

e th
at 

th
e d

ata is u
n
ch

an
g

ed
. Y

o
u
'll n

eed
 to

 re-ru
n
 y

o
u

r ap
p
 in

 o
rd

er to
 see th

e ch
an

g
es. 

T
h
e p

ro
b
lem

 is th
at th

e L
i
s
t
<
S
c
h
e
d
u
l
e
>

 is retu
rn

ed
 fro

m
 each

 o
f th

e D
A

O
 fu

n
ctio

n
s o

n
ly

 o
n
ce. 

E
v
en

 if th
e u

n
d
erly

in
g
 d

ata is u
p
d
ated

, s
u
b
m
i
t
L
i
s
t
(
)

 w
o
n
't b

e called
 to

 u
p

d
ate th

e U
I, an

d
 fro

m
 

th
e u

ser's p
ersp

ectiv
e, it w

ill lo
o
k
 lik

e n
o
th

in
g
 h

as ch
an

g
ed

. 

T
o
 fix

 th
is, y

o
u
 can

 tak
e ad

v
an

tag
e o

f a K
o
tlin

 featu
re called

 a
syn

ch
ro

n
o
u
s flo

w
 (o

ften
 ju

st 

called
 flo

w
) th

at w
ill allo

w
 th

e D
A

O
 to

 co
n
tin

u
o
u

sly
 em

it d
ata fro

m
 th

e d
atab

ase. If an
 item

 is 

in
serted

, u
p
d

ated
, o

r d
eleted

, th
e resu

lt w
ill b

e sen
t b

ack
 to

 th
e frag

m
en

t. U
sin

g
 a fu

n
ctio

n
 called

 

c
o
l
l
e
c
t
(
)
,
 y

o
u
 can

 call s
u
b
m
i
t
L
i
s
t
(
)
 u

sin
g

 th
e n

ew
 v

alu
e em

itted
 fro

m
 th

e flo
w

 so
 th

at y
o
u
r 

L
i
s
t
A
d
a
p
t
e
r
 can

 u
p
d
ate th

e U
I b

ased
 o

n
 th

e n
ew

 d
ata. 

1
. 

T
o
 u

se flo
w

 in
 B

u
s S

ch
ed

u
le, o

p
en

 u
p
 S
c
h
e
d
u
l
e
D
a
o
.
k
t

. T
o
 co

n
v
ert th

e D
A

O
 fu

n
ctio

n
s 

to
 retu

rn
 a F

l
o
w
, sim

p
ly

 ch
an

g
e th

e retu
rn

 ty
p
e o

f th
e g

e
t
A
l
l
(
)
 fu

n
ctio

n
 to

 

F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>

. 

f
u
n
 
g
e
t
A
l
l
(
)
:
 
F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>
 

2
. 

L
ik

ew
ise, u

p
d
ate th

e retu
rn

 v
alu

e o
f th

e g
e
t
B
y
S
t
o
p
N
a
m
e
(
)

 fu
n
ctio

n
. 

f
u
n
 
g
e
t
B
y
S
t
o
p
N
a
m
e
(
s
t
o
p
N
a
m
e
:
 
S
t
r
i
n
g
)
:
 
F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>
 

3
. 

T
h
e fu

n
ctio

n
s in

 th
e v

iew
 m

o
d
el th

at access th
e D

A
O

 also
 n

eed
 to

 b
e u

p
d
ated

. U
p
d
ate th

e 

retu
rn

 v
alu

es to
 F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>

 fo
r b

o
th

 f
u
l
l
S
c
h
e
d
u
l
e
(
)
 an

d
 

s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
)

. 

c
l
a
s
s
 
B
u
s
S
c
h
e
d
u
l
e
V
i
e
w
M
o
d
e
l
(
p
r
i
v
a
t
e
 
v
a
l
 
s
c
h
e
d
u
l
e
D
a
o
:
 
S
c
h
e
d
u
l
e
D
a
o
)
:
 
V
i
e
w
M
o
d
e
l
(
)
 

{
 

  
 
 
f
u
n
 
f
u
l
l
S
c
h
e
d
u
l
e
(
)
:
 
F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>
 
=
 
s
c
h
e
d
u
l
e
D
a
o
.
g
e
t
A
l
l
(
)
 

  
 
 
f
u
n
 
s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
n
a
m
e
:
 
S
t
r
i
n
g
)
:
 
F
l
o
w
<
L
i
s
t
<
S
c
h
e
d
u
l
e
>
>
 
=
 

s
c
h
e
d
u
l
e
D
a
o
.
g
e
t
B
y
S
t
o
p
N
a
m
e
(
n
a
m
e
)
 

}
 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#8


4
. 

F
in

ally
, in

 F
u
l
l
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t
.
k
t

, th
e b

u
s
S
t
o
p
A
d
a
p
t
e
r
 sh

o
u
ld

 b
e u

p
d
ated

 w
h
en

 

y
o
u
 call c

o
l
l
e
c
t
(
)

 o
n
 th

e q
u
ery

 resu
lts. B

ecau
se f

u
l
l
S
c
h
e
d
u
l
e
(
)
 is a su

sp
en

d
 

fu
n
ctio

n
, it n

eed
s to

 b
e called

 fro
m

 a co
ro

u
tin

e. R
ep

lace th
e lin

e. 

b
u
s
S
t
o
p
A
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
v
i
e
w
M
o
d
e
l
.
f
u
l
l
S
c
h
e
d
u
l
e
(
)
)
 

W
ith

 th
is co

d
e th

at u
ses th

e flo
w

 retu
rn

ed
 fro

m
 f
u
l
l
S
c
h
e
d
u
l
e
(
)

. 

l
i
f
e
c
y
c
l
e
.
c
o
r
o
u
t
i
n
e
S
c
o
p
e
.
l
a
u
n
c
h
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
.
f
u
l
l
S
c
h
e
d
u
l
e
(
)
.
c
o
l
l
e
c
t
(
)
 
{
 

 
 
 
 
 
 
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
i
t
)
 

 
 
 
}
 

}
 

5
. 

D
o
 th

e sam
e in

 S
t
o
p
S
c
h
e
d
u
l
e
F
r
a
g
m
e
n
t

, b
u
t rep

lace th
e call to

 

s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
)

, w
ith

 th
e fo

llo
w

in
g
. 

l
i
f
e
c
y
c
l
e
.
c
o
r
o
u
t
i
n
e
S
c
o
p
e
.
l
a
u
n
c
h
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
.
s
c
h
e
d
u
l
e
F
o
r
S
t
o
p
N
a
m
e
(
s
t
o
p
N
a
m
e
)
.
c
o
l
l
e
c
t
(
)
 
{
 

 
 
 
 
 
 
 
b
u
s
S
t
o
p
A
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
i
t
)
 

 
 
 
}
 

}
 

6
. 

O
n
ce y

o
u
'v

e m
ad

e th
e ab

o
v
e ch

an
g

es, y
o
u
 can

 re-ru
n
 th

e ap
p
 to

 v
erify

 th
at d

ata ch
an

g
es 

are n
o
w

 h
an

d
led

 in
 real tim

e. O
n
ce th

e ap
p
 is ru

n
n

in
g
, retu

rn
 to

 th
e D

atab
ase In

sp
ecto

r, 

an
d
 sen

d
 th

e fo
llo

w
in

g
 q

u
ery

 to
 in

sert a n
ew

 arriv
al tim

e b
efo

re 8
:0

0
 A

M
. 

I
N
S
E
R
T
 
I
N
T
O
 
s
c
h
e
d
u
l
e
 

V
A
L
U
E
S
 
(
n
u
l
l
,
 
'
W
i
n
d
i
n
g
 
W
a
y
'
,
 
1
6
1
7
2
0
2
5
0
0
)
 

T
h
e n

ew
 item

 sh
o
u
ld

 ap
p

ear at th
e to

p
 o

f th
e list. 



T
h
at's it fo

r th
e B

u
s S

ch
ed

u
le ap

p
. G

reat jo
b
 m

ak
in

g
 it th

is far. Y
o
u
 sh

o
u
ld

 n
o
w

 h
av

e a so
lid

 

fo
u
n
d
atio

n
 in

 w
o
rk

in
g
 w

ith
 R

o
o
m

. In
 th

e n
ex

t p
ath

w
ay

, y
o
u
'll d

iv
e d

eep
er in

to
 R

o
o
m

 w
ith

 a n
ew

 

sam
p
le ap

p
 an

d
 learn

 h
o

w
 to

 sav
e u

ser-created
 d

ata o
n
 a d

ev
ice. 

 1
0
. S

o
lu

tio
n

 co
d

e
 

T
h
e so

lu
tio

n
 co

d
e fo

r th
is co

d
elab

 is in
 th

e p
ro

ject an
d
 m

o
d
u
le sh

o
w

n
 b

elo
w

. 

S
o
lu

tio
n

 C
o

d
e U

R
L

: h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-b
u
s-

sch
ed

u
le-ap

p
 

B
ra

n
ch

 n
a
m

e: m
a
i
n
 

1
. 

N
av

ig
ate to

 th
e p

ro
v
id

ed
 G

itH
u

b
 rep

o
sito

ry
 p

ag
e fo

r th
e p

ro
ject. 

2
. 

V
erify

 th
at th

e b
ran

ch
 n

am
e m

atch
es th

e b
ran

ch
 n

am
e sp

ecified
 in

 th
e co

d
elab

. F
o
r 

ex
am

p
le, in

 th
e fo

llo
w

in
g
 screen

sh
o
t th

e b
ran

ch
 n

am
e is m

a
in

. 

 

3
. 

O
n
 th

e G
itH

u
b
 p

ag
e fo

r th
e p

ro
ject, click

 th
e C

o
d

e b
u
tto

n
, w

h
ich

 b
rin

g
s u

p
 a p

o
p
u
p
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-intro-room-flow?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-1%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-intro-room-flow#9
https://github.com/google-developer-training/android-basics-kotlin-bus-schedule-app
https://github.com/google-developer-training/android-basics-kotlin-bus-schedule-app


L
a

b
 9

.3
 M

a
k

e S
ta

rter P
ro

ject 

L
in

k
:  

h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-in
v
en

to
ry

-ap
p
/tree/starter 

B
ư

ớ
c 1

. T
h

iế
t lậ

p
 p

h
iên

 b
ả
n

 S
D

K
 3

5
 

an
d
ro

id
 {

 

    n
am

esp
ace =

 "co
m

.ex
am

p
le.in

v
en

to
ry

" 

    co
m

p
ileS

d
k
 =

 3
5
 

     d
efau

ltC
o
n
fig

 {
 

        ap
p
licatio

n
Id

 =
 "co

m
.ex

am
p
le.in

v
en

to
ry

" 

        m
in

S
d
k
 =

 2
6

 

        targ
etS

d
k
 =

 3
5

 

        v
ersio

n
C

o
d
e =

 1
 

        v
ersio

n
N

am
e =

 "1
.0

" 

 B
ư

ớ
c 2

. T
h

iế
t lậ

p
 c

á
c th

ư
 v

iệ
n

 cầ
n

 th
iế

t 

C
ậ
p
 n

h
ậ
t file p

ro
ject/ b

u
ild

.g
ra

d
le.k

ts 

// T
o
p
-lev

el b
u
ild

 file w
h
ere y

o
u
 can

 ad
d
 co

n
fig

u
ratio

n
 o

p
tio

n
s co

m
m

o
n
 to

 all su
b

-

p
ro

jects/m
o
d
u
les. 

p
lu

g
in

s {
 

    alias(lib
s.p

lu
g
in

s.an
d
ro

id
.ap

p
licatio

n
) ap

p
ly

 false 

    alias(lib
s.p

lu
g
in

s.k
o
tlin

.an
d
ro

id
) ap

p
ly

 false
 

   id
("co

m
.an

d
ro

id
.lib

rary
") v

ersio
n
 "8

.1
.1

" ap
p
ly

 false 

}
 

C
ậ
p
 n

h
ậ
t file a

p
p
/b

u
ild

.g
ra

d
le.k

ts 

p
lu

g
in

s { 

    alias(lib
s.p

lu
g
in

s.a
n
d
ro

id
.a

p
p
lica

tio
n

) 

    alias(lib
s.p

lu
g
in

s.ko
tlin

.a
n
d
ro

id
) 

    id
("an

d
ro

id
x
.n

av
ig

atio
n
.safearg

s.k
o
tlin

") 
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P
ersist d

a
ta

 w
ith

 R
o

o
m

 
1
. B

efo
re y

o
u
 b

eg
in

 

2
. A

p
p
 o

v
erv

iew
 

3
. S

tarter ap
p
 o

v
erv

iew
 

4
. M

ain
 co

m
p
o
n
en

ts o
f R

o
o
m

 

5
. C

reate an
 item

 E
n
tity

 

6
. C

reate th
e item

 D
A

O
 

7
. C

reate a D
atab

ase in
stan

ce
 

8
. A

d
d
 a V

iew
M

o
d

el 

9
. U

p
d
ate A

d
d

Item
F

rag
m

en
t 

1
0
. S

o
lu

tio
n
 co

d
e 

1
1
. S

u
m

m
ary

 

1
2
. L

earn
 m

o
re 

 1
. B

efo
re y

o
u

 b
eg

in
 

M
o
st p

ro
d
u
ctio

n
 q

u
ality

 ap
p
s h

av
e d

ata th
at n

eed
s to

 b
e sav

ed
, ev

en
 after th

e u
ser clo

ses th
e ap

p
. 

F
o
r ex

am
p
le, th

e ap
p
 m

ig
h
t sto

re a p
lay

list o
f so

n
g
s, item

s o
n
 a to

-d
o
 list, reco

rd
s o

f ex
p
en

ses 

an
d
 in

co
m

e, a catalo
g
 o

f co
n
stellatio

n
s, o

r a h
isto

ry
 o

f p
erso

n
al d

ata. F
o

r m
o
st o

f th
ese cases, 

y
o
u
 u

se a d
atab

ase to
 sto

re th
is p

ersisten
t d

ata. 

R
o
o
m

 is a p
ersisten

ce lib
rary

 th
at's p

art o
f A

n
d
ro

id
 Jetp

ack
. R

o
o
m

 is an
 ab

stractio
n
 lay

er o
n

 to
p
 

o
f a S

Q
L

ite d
atab

ase. S
Q

L
ite u

ses a sp
ecialized

 lan
g
u
ag

e (S
Q

L
) to

 p
erfo

rm
 d

atab
ase o

p
eratio

n
s. 

In
stead

 o
f u

sin
g
 S

Q
L

ite d
irectly

, R
o
o
m

 sim
p
lifies th

e ch
o
res o

f settin
g
 u

p
, co

n
fig

u
rin

g
, an

d
 

in
teractin

g
 w

ith
 th

e d
atab

ase. R
o
o
m

 also
 p

ro
v
id

es co
m

p
ile-tim

e ch
eck

s o
f S

Q
L

ite statem
en

ts. 

T
h
e im

ag
e b

elo
w

 sh
o
w

s h
o
w

 R
o
o
m

 fits in
 w

ith
 th

e o
v
erall arch

itectu
re reco

m
m

en
d
ed

 in
 th

is 

co
u
rse. 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#0
https://developer.android.com/topic/libraries/architecture/room
https://developer.android.com/jetpack/
https://developer.android.com/training/data-storage/sqlite
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n
d
ro
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tu
d
io

 is alread
y
 o

p
en

, in
stead
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e F

ile >
 N

ew
 >

 Im
p

o
rt P

ro
ject m

en
u
 

o
p
tio

n
. 

 

3
. 

In
 th

e Im
p

o
rt P

ro
ject d

ialo
g
, n

av
ig

ate to
 w

h
ere th

e u
n
zip

p
ed

 p
ro

ject fo
ld

er is lo
cated

 

(lik
ely

 in
 y

o
u
r D

o
w

n
lo

a
d

s fo
ld

er). 

4
. 

D
o
u
b
le-click

 o
n
 th

at p
ro

ject fo
ld

er. 

5
. 

W
ait fo

r A
n
d
ro

id
 S

tu
d
io

 to
 o

p
en

 th
e p

ro
ject. 

6
. 

C
lick

 th
e R

u
n

 b
u
tto

n
 

to
 b

u
ild

 an
d
 ru

n
 th

e ap
p
. M

ak
e su

re it b
u
ild

s as ex
p

ected
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In
 th

is co
d

elab
, y

o
u
 w

ill ad
d
 th

e d
atab

ase p
o
rtio

n
 o

f an
 ap

p
 th

at sav
es th

e in
v
en

to
ry

 d
etails in

 th
e 

S
Q

L
ite d

atab
ase. Y

o
u
 w

ill b
e u

sin
g
 th

e R
o
o
m

 p
ersisten

ce lib
rary

 to
 in

teract w
ith

 th
e S

Q
L

ite 

d
atab

ase. 

C
o
d

e w
a
lk

th
ro

u
g
h

 

T
h
e starter co

d
e y

o
u
 d

o
w

n
lo

ad
ed

 h
as th

e screen
 lay

o
u
ts p

re-d
esig

n
ed

 fo
r y

o
u
. In

 th
is p

ath
w

ay
, 

y
o
u
 w

ill fo
cu

s o
n
 im

p
lem

en
tin

g
 th

e d
atab

ase lo
g

ic. H
ere is a b

rief w
alk

th
ro

u
g
h
 o

f so
m

e o
f th

e 

files to
 g

et y
o
u
 started
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m
a

in
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a

ctiv
ity
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m

l 

T
h
e m

ain
 activ

ity
 th
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o
sts all th

e o
th

er frag
m

en
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 th
e ap
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. T

h
e o

n
C
r
e
a
t
e
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)

 m
eth

o
d
 retriev

es 

N
a
v
C
o
n
t
r
o
l
l
e
r
 fro

m
 th

e N
a
v
H
o
s
t
F
r
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g
m
e
n
t
 an

d
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p
 th
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n
 b

ar fo
r u

se w
ith
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e 

N
a
v
C
o
n
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r
o
l
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e
r
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item
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g
m

en
t.x

m
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T
h
e first screen

 sh
o
w

n
 in

 th
e ap

p
. It m

ain
ly

 co
n
tain

s a R
ecy

clerV
iew

 an
d
 a F

A
B

. Y
o
u
 w

ill 

im
p
lem

en
t th

e R
ecy

clerV
iew

 later in
 th

e p
ath

w
ay
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fra
g
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h
is lay

o
u
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e d
etails o

f th
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ew
 in
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en

to
ry

 item
 to

 b
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d
ed
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Item
L

istF
ra

g
m

en
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T
h
is frag

m
en
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tain

s m
o
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 b
o
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late co
d
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e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)
 m

eth
o
d
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er 

is set o
n
 F

A
B

 to
 n
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ig

ate to
 th

e ad
d
 item

 frag
m

en
t. 
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d

d
Item
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ra
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T
h
is frag

m
en
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 to
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d
 n

ew
 item

s in
to

 th
e d
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ase. T

h
e o

n
C
r
e
a
t
e
V
i
e
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)

 fu
n
ctio

n
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itializes th

e b
in

d
in

g
 v

ariab
le an

d
 th
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n
D
e
s
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r
o
y
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i
e
w
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)

 fu
n
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n
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id
es th

e k
ey

b
o
ard

 b
efo

re 
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estro

y
in

g
 th

e frag
m

en
t. 
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. M

a
in

 c
o
m

p
o
n

en
ts o

f R
o
o
m

 

K
o
tlin

 p
ro

v
id

es an
 easy

 w
ay

 to
 d

eal w
ith

 d
ata b

y
 in

tro
d
u
cin

g
 d

ata classes. T
h
is d

ata is accessed
 

an
d
 p

o
ssib

ly
 m

o
d
ified

 u
sin

g
 fu

n
ctio

n
 calls. H

o
w

ev
er, in

 th
e d

atab
ase w

o
rld

, y
o
u
 n

eed
 ta

b
les an

d
 

q
u
eries to

 access an
d
 m

o
d
ify

 d
ata. T

h
e fo

llo
w

in
g
 co

m
p
o
n
en

ts o
f R

o
o
m

 m
ak

e th
ese w

o
rk

flo
w

s 

seam
less. 

T
h
ere are th

ree m
ajo

r co
m

p
o
n
en

ts in
 R

o
o
m

: 

• 
D

ata en
tities rep

resen
t tab

les in
 y

o
u
r ap

p
's d

atab
ase. T

h
ey

 are u
sed

 to
 u

p
d
ate th

e d
ata 

sto
red

 in
 ro

w
s in

 tab
les, an

d
 to

 create n
ew

 ro
w

s fo
r in

sertio
n
. 

• 
D

ata access o
b
jects (D

A
O

s) p
ro

v
id

e m
eth

o
d
s th

at y
o
u
r ap

p
 u

ses to
 retriev

e, u
p
d
ate, 

in
sert, an

d
 d

elete d
ata in

 th
e d

atab
ase. 

• 
D

atab
ase class h

o
ld

s th
e d

atab
ase an

d
 is th

e m
ain

 access p
o
in

t fo
r th

e u
n
d
erly

in
g
 

co
n
n
ectio

n
 to

 y
o
u
r ap

p
's d

atab
ase. T

h
e d

atab
ase class p

ro
v
id

es y
o
u
r ap

p
 w

ith
 in

stan
ces o

f 

th
e D

A
O

s asso
ciated

 w
ith

 th
at d

atab
ase. 

Y
o
u
 w

ill im
p
lem

en
t an

d
 learn

 m
o
re ab

o
u
t th

ese co
m

p
o
n
en

ts later in
 th

e co
d
elab

. T
h
e fo

llo
w

in
g
 

d
iag

ram
 d

em
o
n
strates h

o
w

 th
e co

m
p
o
n

en
ts o

f th
e R

o
o
m

 w
o
rk

 to
g
eth

er to
 in

teract w
ith

 th
e 

d
atab

ase. 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#3
https://developer.android.com/topic/libraries/architecture/room
https://developer.android.com/training/data-storage/room/defining-data
https://developer.android.com/training/data-storage/room/accessing-data
https://developer.android.com/reference/kotlin/androidx/room/Database
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le files. 
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 m
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u
l
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I
n
v
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p
p
.
a
p
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d
e
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d
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 d
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o
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N
o
te: F

o
r th

e lib
rary

 d
ep

en
d
en

cies in
 y

o
u
r g

rad
le file, alw

ay
s u

se th
e m

o
st cu

rren
t stab

le release 

v
ersio

n
 n

u
m

b
ers fro

m
 th

e A
n
d
ro

id
X

 releases p
ag

e. 

 

https://developer.android.com/jetpack/androidx/versions


5
. C
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te a

n
 item

 E
n

tity
 

E
n
tity

 class d
efin

es a tab
le, an

d
 each

 in
stan

ce o
f th

is class rep
resen

ts a ro
w

 in
 th

e d
atab

ase tab
le. 

T
h
e en

tity
 class h

as m
ap

p
in

g
s to

 tell R
o
o
m

 h
o
w

 it in
ten

d
s to

 p
resen

t an
d
 in

teract w
ith

 th
e 

in
fo

rm
atio

n
 in

 th
e d

atab
ase. In

 y
o
u
r ap

p
, th

e en
tity

 is g
o
in

g
 to

 h
o
ld

 in
fo

rm
atio

n
 ab

o
u
t in

v
en

to
ry

 

item
s su

ch
 as item

 n
am

e, item
 p

rice an
d
 sto

ck
 av

ailab
le. 

 

@
E
n
t
i
t
y
 an

n
o
tatio

n
 m

ark
s a class as a d

atab
ase E

n
tity

 class. F
o
r each

 E
n
tity

 class a d
atab

ase 

tab
le is created

 to
 h

o
ld

 th
e item

s. E
ach

 field
 o

f th
e E

n
tity

 is rep
resen

ted
 as a co

lu
m

n
 in

 th
e 

d
atab

ase, u
n

less it is d
en

o
ted

 o
th

erw
ise (see E

n
tity

 d
o
cs fo

r d
etails). E

v
ery

 en
tity

 in
stan

ce th
at is 

sto
red

 in
 th

e d
atab

ase m
u
st h

av
e a p

rim
ary

 k
ey

. T
h

e p
rim

ary
 k

ey
 is u

sed
 to

 u
n
iq

u
ely

 id
en

tify
 

ev
ery

 reco
rd

/en
try

 in
 y

o
u

r d
atab

ase tab
les. O

n
ce assig

n
ed

, th
e p

rim
ary

 k
ey

 can
n
o
t b

e m
o
d
ified

, it 

rep
resen

ts th
e en

tity
 o

b
ject as lo

n
g
 as it ex

ists in
 th

e d
atab

ase. 

In
 th

is task
, y

o
u
 w

ill create an
 E

n
tity

 class. D
efin

e field
s to

 sto
re th

e fo
llo

w
in

g
 in

v
en

to
ry

 

in
fo

rm
atio

n
 fo

r each
 item

. 

• 
A

n
 I
n
t
 to

 sto
re th

e p
rim

ary
 k

ey
. 

• 
A

 S
t
r
i
n
g
 to

 sto
re th

e item
 n

am
e. 

• 
A

 d
o
u
b
l
e
 to

 sto
re th

e item
 p

rice. 

• 
A

n
 I
n
t
 to

 sto
re th

e q
u
an

tity
 in

 sto
ck

. 

1
. 

O
p
en

 starter co
d
e in

 th
e A

n
d
ro

id
 S

tu
d
io

. 

2
. 

C
reate a p

ack
ag

e called
 d
a
t
a

 u
n
d
er c

o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y

 b
ase p

ack
ag

e. 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#4
https://developer.android.com/reference/androidx/room/Entity
https://developer.android.com/reference/androidx/room/Entity
https://developer.android.com/reference/androidx/room/PrimaryKey


 

3
. 

In
sid

e th
e d

a
t
a
 p

ack
ag

e, create a K
o
tlin

 class called
 I
t
e
m
. T

h
is class w

ill rep
resen

t a 

d
atab

ase en
tity

 in
 y

o
u
r ap

p
. In

 th
e n

ex
t step

 y
o
u
 w

ill ad
d
 co

rresp
o
n
d
in

g
 field

s to
 sto

re 

in
v
en

to
ry

 in
fo

rm
atio

n
. 

4
. 

U
p
d
ate th

e I
t
e
m
 class d

efin
itio

n
 w

ith
 th

e fo
llo

w
in

g
 co

d
e. D

eclare i
d
 o

f ty
p

e I
n
t
, 

i
t
e
m
N
a
m
e
 o

f ty
p
e S

t
r
i
n
g
,

 i
t
e
m
P
r
i
c
e
 o

f ty
p
e D

o
u
b
l
e

, an
d
 q
u
a
n
t
i
t
y
I
n
S
t
o
c
k

 o
f ty

p
e 

I
n
t
 as p

aram
eters fo

r th
e p

rim
ary

 co
n
stru

cto
r. A

ssig
n
 a d

efau
lt v

alu
e o

f 0
 to

 i
d
. T

h
is w

ill 

b
e th

e p
rim

ary
 k

ey
, an

 ID
 to

 u
n
iq

u
ely

 id
en

tify
 ev

ery
 reco

rd
/en

try
 in

 y
o
u
r I

t
e
m
 tab

le. 

c
l
a
s
s
 
I
t
e
m
(
 

 
 
 
v
a
l
 
i
d
:
 
I
n
t
 
=
 
0
,
 

 
 
 
v
a
l
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
v
a
l
 
i
t
e
m
P
r
i
c
e
:
 
D
o
u
b
l
e
,
 

 
 
 
v
a
l
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
:
 
I
n
t
 

)
 

R
efresh

er o
n

 p
rim

a
ry

 c
o
n

stru
cto

r: T
h
e p

rim
ary

 co
n
stru

cto
r is p

art o
f th

e class h
ead

er in
 a 

K
o
tlin

 class: it g
o
es after th

e class n
am

e (an
d
 o

p
tio

n
al ty

p
e p

aram
eters). 

D
a
ta

 cla
sses 

D
ata classes are p

rim
arily

 u
sed

 to
 h

o
ld

 d
ata in

 K
o
tlin

. T
h
ey

 are m
ark

ed
 w

ith
 th

e k
ey

w
o
rd

 d
a
t
a
. 

K
o
tlin

 d
ata class o

b
jects h

av
e so

m
e ex

tra b
en

efits, th
e co

m
p
iler au

to
m

atically
 g

en
erates u

tilities 

fo
r co

m
p
arin

g
, p

rin
tin

g
 an

d
 co

p
y
in

g
 su

ch
 as t

o
S
t
r
i
n
g
(
)

, c
o
p
y
(
)
, an

d
 e
q
u
a
l
s
(
)

. 

E
x
a
m

p
le: 

/
/
 
E
x
a
m
p
l
e
 
d
a
t
a
 
c
l
a
s
s
 
w
i
t
h
 
2
 
p
r
o
p
e
r
t
i
e
s
.
 

d
a
t
a
 
c
l
a
s
s
 
U
s
e
r
(
v
a
l
 
f
i
r
s
t
_
n
a
m
e
:
 
S
t
r
i
n
g
,
 
v
a
l
 
l
a
s
t
_
n
a
m
e
:
 
S
t
r
i
n
g
)
{
 

}
 

T
o
 en

su
re co

n
sisten

cy
 an

d
 m

ean
in

g
fu

l b
eh

av
io

r o
f th

e g
en

erated
 co

d
e, d

ata classes h
av

e to
 fu

lfill 

th
e fo

llo
w

in
g
 req

u
irem

en
ts: 

• 
T

h
e p

rim
ary

 co
n
stru

cto
r n

eed
s to

 h
av

e at least o
n
e p

aram
eter. 

• 
A

ll p
rim

ary
 co

n
stru

cto
r p

aram
eters n

eed
 to

 b
e m

ark
ed

 as v
a
l
 o

r v
a
r
. 

• 
D

ata classes can
n
o
t b

e a
b
s
t
r
a
c
t

, o
p
e
n
, s

e
a
l
e
d

 o
r i

n
n
e
r
. 

W
a
rn

in
g

: T
h
e co

m
p
iler o

n
ly

 u
ses th

e p
ro

p
erties d

efin
ed

 in
sid

e th
e p

rim
ary

 co
n
stru

cto
r fo

r th
e 

au
to

m
atically

 g
en

erated
 fu

n
ctio

n
s. T

h
e p

ro
p
erties d

eclared
 in

sid
e th

e class b
o
d
y
 are ex

clu
d
ed

 

fro
m

 th
e g

en
erated

 im
p
lem

en
tatio

n
s. 

T
o
 learn

 m
o
re ab

o
u
t D

ata classes, ch
eck

 o
u
t th

e d
o
cu

m
en

tatio
n

. 

https://kotlinlang.org/docs/data-classes.html#copying
https://kotlinlang.org/docs/data-classes.html


5
. 

C
o
n

v
ert th

e I
t
e
m

 class to
 a d

ata class b
y
 p

refix
in

g
 its class d

efin
itio

n
 w

ith
 d
a
t
a
 k

ey
w

o
rd

. 

d
a
t
a
 
c
l
a
s
s
 
I
t
e
m
(
 

 
 
 
v
a
l
 
i
d
:
 
I
n
t
 
=
 
0
,
 

 
 
 
v
a
l
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
v
a
l
 
i
t
e
m
P
r
i
c
e
:
 
D
o
u
b
l
e
,
 

 
 
 
v
a
l
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
:
 
I
n
t
 

)
 

6
. 

A
b
o
v
e th

e I
t
e
m
 class d

eclaratio
n
, an

n
o
tate th

e d
ata class w

ith
 @
E
n
t
i
t
y

. U
se t

a
b
l
e
N
a
m
e
 

arg
u
m

en
t to

 g
iv

e th
e i

t
e
m

 as th
e S

Q
L

ite tab
le n

am
e. 

@
E
n
t
i
t
y
(
t
a
b
l
e
N
a
m
e
 
=
 
"
i
t
e
m
"
)
 

d
a
t
a
 
c
l
a
s
s
 
I
t
e
m
(
 

 
 
 
.
.
.
 

)
 

Im
p

o
rta

n
t: W

h
en

 p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

, im
p
o
rt E

n
t
i
t
y
 an

d
 all o

th
er R

o
o
m

 an
n
o
tatio

n
s 

(w
h
ich

 y
o
u
 w

ill u
se later in

 th
e co

d
elab

) fro
m

 th
e a

n
d
r
o
i
d
x

 lib
rary

. F
o

r ex
am

p
le, 

a
n
d
r
o
i
d
x
.
r
o
o
m
.
E
n
t
i
t
y
.

 

N
o
te: @

E
n
t
i
t
y
 an

n
o
tatio

n
 h

as sev
eral p

o
ssib

le arg
u
m

en
ts. B

y
 d

efau
lt (n

o
 arg

u
m

en
ts to

 

@
E
n
t
i
t
y
), th

e tab
le n

am
e w

ill b
e th

e sam
e as th

e class. T
h
e t

a
b
l
e
N
a
m
e
 arg

u
m

en
t let's y

o
u
 g

iv
e a 

d
ifferen

t o
r a m

o
re h

elp
fu

l tab
le n

am
e. T

h
is arg

u
m

en
t fo

r th
e t

a
b
l
e
N
a
m
e
 is o

p
tio

n
al, b

u
t h

ig
h
ly

 

reco
m

m
en

d
ed

. F
o
r sim

p
licity

 y
o
u
 w

ill g
iv

e th
e sam

e n
am

e as th
e class n

am
e, th

at is i
t
e
m
. T

h
ere 

are sev
eral o

th
er arg

u
m

en
ts fo

r @
E
n
t
i
t
y
 y

o
u
 can

 in
v
estig

ate in
 th

e d
o
cu

m
en

tatio
n

. 

7
. 

T
o
 id

en
tify

 th
e i

d
 as th

e p
rim

ary
 k

ey
, an

n
o
tate th

e i
d
 p

ro
p
erty

 w
ith

 @
P
r
i
m
a
r
y
K
e
y

. S
et 

th
e p

aram
eter a

u
t
o
G
e
n
e
r
a
t
e

 to
 t
r
u
e
 so

 th
at R

o
o
m
 g

en
erates th

e ID
 fo

r each
 en

tity
. T

h
is 

g
u
aran

tees th
at th

e ID
 fo

r each
 item

 is u
n
iq

u
e. 

@
E
n
t
i
t
y
(
t
a
b
l
e
N
a
m
e
 
=
 
"
i
t
e
m
"
)
 

d
a
t
a
 
c
l
a
s
s
 
I
t
e
m
(
 

 
 
 
@
P
r
i
m
a
r
y
K
e
y
(
a
u
t
o
G
e
n
e
r
a
t
e
 
=
 
t
r
u
e
)
 

 
 
 
v
a
l
 
i
d
:
 
I
n
t
 
=
 
0
,
 

 
 
 
.
.
.
 

)
 

8
. 

A
n
n
o
tate th

e rem
ain

in
g
 p

ro
p
erties w

ith
 @
C
o
l
u
m
n
I
n
f
o

. T
h
e C

o
l
u
m
n
I
n
f
o

 an
n
o
tatio

n
 is 

u
sed

 to
 cu

sto
m

ise th
e co

lu
m

n
 asso

ciated
 w

ith
 th

e p
articu

lar field
. F

o
r ex

am
p
le, w

h
en

 

u
sin

g
 th

e n
a
m
e
 arg

u
m

en
t, y

o
u
 can

 sp
ecify

 a d
ifferen

t co
lu

m
n
 n

am
e fo

r th
e field

 rath
er 

th
an

 th
e v

ariab
le n

am
e. C

u
sto

m
ize th

e p
ro

p
erty

 n
am

es u
sin

g
 p

aram
eters as sh

o
w

n
 b

elo
w

. 

T
h
is ap

p
ro

ach
 is sim

ilar to
 u

sin
g
 t
a
b
l
e
N
a
m
e

 to
 sp

ecify
 a d

ifferen
t n

am
e to

 th
e d

atab
ase. 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
C
o
l
u
m
n
I
n
f
o
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
E
n
t
i
t
y
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
P
r
i
m
a
r
y
K
e
y
 

 @
E
n
t
i
t
y
 

d
a
t
a
 
c
l
a
s
s
 
I
t
e
m
(
 

https://developer.android.com/reference/androidx/room/Entity


 
 
 
@
P
r
i
m
a
r
y
K
e
y
(
a
u
t
o
G
e
n
e
r
a
t
e
 
=
 
t
r
u
e
)
 

 
 
 
v
a
l
 
i
d
:
 
I
n
t
 
=
 
0
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
n
a
m
e
"
)
 

 
 
 
v
a
l
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
p
r
i
c
e
"
)
 

 
 
 
v
a
l
 
i
t
e
m
P
r
i
c
e
:
 
D
o
u
b
l
e
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
q
u
a
n
t
i
t
y
"
)
 

 
 
 
v
a
l
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
:
 
I
n
t
 

)
 

 6
. C

rea
te th

e item
 D

A
O

 

D
a
ta

 A
ccess O

b
ject (D

A
O

) 

T
h
e D

ata A
ccess O

b
ject (D

A
O

) is a p
attern

 u
sed

 to
 sep

arate th
e p

ersisten
ce lay

er w
ith

 th
e rest o

f 

th
e ap

p
licatio

n
 b

y
 p

ro
v
id

in
g
 an

 ab
stract in

terface. T
h
is iso

latio
n
 fo

llo
w

s th
e sin

g
le resp

o
n
sib

ility
 

p
rin

cip
le, w

h
ich

 y
o
u
 h

av
e seen

 in
 th

e p
rev

io
u
s co

d
elab

s. 

T
h
e fu

n
ctio

n
ality

 o
f th

e D
A

O
 is to

 h
id

e all th
e co

m
p
lex

ities in
v
o
lv

ed
 in

 p
erfo

rm
in

g
 th

e d
atab

ase 

o
p
eratio

n
s in

 th
e u

n
d
erly

in
g
 p

ersisten
ce lay

er fro
m

 th
e rest o

f th
e ap

p
licatio

n
. T

h
is allo

w
s th

e 

d
ata access lay

er to
 b

e ch
an

g
ed

 in
d
ep

en
d

en
tly

 o
f th

e co
d
e th

at u
ses th

e d
ata. 

 

In
 th

is task
, y

o
u
 d

efin
e a D

ata A
ccess O

b
ject (D

A
O

) fo
r th

e R
o
o
m

. D
ata access o

b
jects are th

e 

m
ain

 co
m

p
o

n
en

ts o
f R

o
o
m

 th
at are resp

o
n
sib

le fo
r d

efin
in

g
 th

e in
terface th

at accesses th
e 

d
atab

ase. 

T
h
e D

A
O

 y
o
u
 w

ill create w
ill b

e a cu
sto

m
 in

terface p
ro

v
id

in
g
 co

n
v
en

ien
ce m

eth
o
d
s fo

r 

q
u
ery

in
g
/retriev

in
g
, in

sertin
g
, d

eletin
g
, an

d
 u

p
d
atin

g
 th

e d
atab

ase. R
o
o
m

 w
ill g

en
erate an

 

im
p
lem

en
tatio

n
 o

f th
is class at co

m
p
ile tim

e. 

F
o
r co

m
m

o
n
 d

atab
ase o

p
eratio

n
s, th

e R
o
o
m
 lib

rary
 p

ro
v
id

es co
n
v
en

ien
ce an

n
o
tatio

n
s, su

ch
 as 

@
I
n
s
e
r
t
, @

D
e
l
e
t
e
, an

d
 @
U
p
d
a
t
e

. F
o
r ev

ery
th

in
g
 else, th

ere is th
e @

Q
u
e
r
y
 an

n
o
tatio

n
. Y

o
u
 can

 

w
rite an

y
 q

u
ery

 th
at's su

p
p
o
rted

 b
y
 S

Q
L

ite. 

A
s an

 ad
d
ed

 b
o
n
u
s, as y

o
u
 w

rite y
o
u
r q

u
eries in

 A
n
d
ro

id
 S

tu
d
io

, th
e co

m
p
iler ch

eck
s y

o
u
r S

Q
L

 

q
u
eries fo

r sy
n
tax

 erro
rs. 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#5
https://en.wikipedia.org/wiki/Single-responsibility_principle
https://en.wikipedia.org/wiki/Single-responsibility_principle
https://developer.android.com/reference/androidx/room/Dao


F
o
r th

e in
v
en

to
ry

 ap
p
, y

o
u
 n

eed
 to

 b
e ab

le to
 d

o
 th

e fo
llo

w
in

g
: 

• 
In

sert o
r ad

d
 a n

ew
 item

. 

• 
U

p
d

a
te an

 ex
istin

g
 item

 to
 u

p
d
ate n

am
e, p

rice, an
d
 q

u
an

tity
. 

• 
G

et a sp
ecific item

 b
ased

 o
n
 its p

rim
ary

 k
ey

, i
d
. 

• 
G

et a
ll item

s, so
 y

o
u
 can

 d
isp

lay
 th

em
. 

• 
D

elete an
 en

try
 in

 th
e d

atab
ase. 

 

N
o
w

, im
p
lem

en
t th

e item
 D

A
O

 in
 y

o
u
r ap

p
: 



1
. 

In
 th

e d
a
t
a
 p

ack
ag

e, create K
o
tlin

 class I
t
e
m
D
a
o
.
k
t

. 

2
. 

C
h
an

g
e th

e class d
efin

itio
n
 to

 i
n
t
e
r
f
a
c
e
 an

d
 an

n
o
tate w

ith
 @
D
a
o
. 

@
D
a
o
 

i
n
t
e
r
f
a
c
e
 
I
t
e
m
D
a
o
 
{
 

}
 

3
. 

In
sid

e th
e b

o
d
y
 o

f th
e in

terface, ad
d
 an

 @
I
n
s
e
r
t

 an
n
o
tatio

n
. B

elo
w

 th
e @

I
n
s
e
r
t
, ad

d
 an

 

i
n
s
e
r
t
(
)
 fu

n
ctio

n
 th

at tak
es an

 in
stan

ce o
f th

e E
n
t
i
t
y

 class i
t
e
m
 as its arg

u
m

en
t. T

h
e 

d
atab

ase o
p

eratio
n
s can

 tak
e a lo

n
g
 tim

e to
 ex

ecu
te, so

 th
ey

 sh
o
u
ld

 ru
n
 o

n
 a sep

arate 

th
read

. M
ak

e th
e fu

n
ctio

n
 a su

sp
en

d
 fu

n
ctio

n
, so

 th
at th

is fu
n
ctio

n
 can

 b
e called

 fro
m

 a 

co
ro

u
tin

e. 

@
I
n
s
e
r
t
 

s
u
s
p
e
n
d
 
f
u
n
 
i
n
s
e
r
t
(
i
t
e
m
:
 
I
t
e
m
)
 

4
. 

A
d
d
 an

 arg
u
m

en
t O

n
C
o
n
f
l
i
c
t
 an

d
 assig

n
 it a v

alu
e o

f O
n
C
o
n
f
l
i
c
t
S
t
r
a
t
e
g
y
.
I
G
N
O
R
E
. 

T
h
e arg

u
m

en
t O

n
C
o
n
f
l
i
c
t

 tells th
e R

o
o
m

 w
h
at to

 d
o
 in

 case o
f a co

n
flict. T

h
e 

O
n
C
o
n
f
l
i
c
t
S
t
r
a
t
e
g
y
.
I
G
N
O
R
E
 strateg

y
 ig

n
o
res a n

ew
 item

 if it's p
rim

ary
 k

ey
 is alread

y
 

in
 th

e d
atab

ase. T
o
 k

n
o

w
 m

o
re ab

o
u
t th

e av
ailab

le co
n
flict strateg

ies, ch
eck

 o
u
t th

e 

d
o
cu

m
en

tatio
n

. 

@
I
n
s
e
r
t
(
o
n
C
o
n
f
l
i
c
t
 
=
 
O
n
C
o
n
f
l
i
c
t
S
t
r
a
t
e
g
y
.
I
G
N
O
R
E
)
 

s
u
s
p
e
n
d
 
f
u
n
 
i
n
s
e
r
t
(
i
t
e
m
:
 
I
t
e
m
)
 

N
o
w

 th
e R

o
o
m
 w

ill g
en

erate all th
e n

ecessary
 co

d
e to

 in
sert th

e i
t
e
m
 in

to
 th

e d
atab

ase. W
h
en

 y
o
u
 

call i
n
s
e
r
t
(
)
 fro

m
 y

o
u
r K

o
tlin

 co
d
e, R

o
o
m
 ex

ecu
tes a S

Q
L

 q
u
ery

 to
 in

sert th
e en

tity
 in

to
 th

e 

d
atab

ase. (N
o
te: T

h
e fu

n
ctio

n
 can

 b
e n

am
ed

 an
y
th

in
g
 y

o
u
 w

an
t; it d

o
esn

't h
av

e to
 b

e called
 

i
n
s
e
r
t
(
)
.) 

5
. 

A
d
d
 an

 @
U
p
d
a
t
e
 an

n
o
tatio

n
 w

ith
 an

 u
p
d
a
t
e
(
)

 fu
n

ctio
n
 fo

r o
n
e i

t
e
m
. T

h
e en

tity
 th

at's 

u
p
d
ated

 h
as th

e sam
e k

ey
 as th

e en
tity

 th
at's p

assed
 in

. Y
o
u
 can

 u
p
d
ate so

m
e o

r all o
f th

e 

en
tity

's o
th

er p
ro

p
erties. S

im
ilar to

 th
e i

n
s
e
r
t
(
)

 m
eth

o
d
, m

ak
e th

e fo
llo

w
in

g
 u
p
d
a
t
e
(
)
 

m
eth

o
d
 s
u
s
p
e
n
d
. 

@
U
p
d
a
t
e
 

s
u
s
p
e
n
d
 
f
u
n
 
u
p
d
a
t
e
(
i
t
e
m
:
 
I
t
e
m
)
 

6
. 

A
d
d
 @
D
e
l
e
t
e
 an

n
o
tatio

n
 w

ith
 a d

e
l
e
t
e
(
)
 fu

n
ctio

n
 to

 d
elete item

(s). M
ak

e it a su
sp

en
d
 

m
eth

o
d
. T

h
e @

D
e
l
e
t
e

 an
n
o
tatio

n
 d

eletes o
n
e item

, o
r a list o

f item
s. (N

o
te: Y

o
u
 n

eed
 to

 

p
ass th

e en
tity

(s) to
 b

e d
eleted

, if y
o
u
 d

o
n
't h

av
e th

e en
tity

 y
o
u
 m

ay
 h

av
e to

 fetch
 it 

b
efo

re callin
g
 th

e d
e
l
e
t
e
(
)

 fu
n
ctio

n
.) 

@
D
e
l
e
t
e
 

s
u
s
p
e
n
d
 
f
u
n
 
d
e
l
e
t
e
(
i
t
e
m
:
 
I
t
e
m
)
 

T
h
ere is n

o
 co

n
v

en
ien

ce an
n
o
tatio

n
 fo

r th
e rem

ain
in

g
 fu

n
ctio

n
ality

, so
 y

o
u
 h

av
e to

 u
se th

e 

@
Q
u
e
r
y
 an

n
o
tatio

n
 an

d
 su

p
p
ly

 S
Q

L
ite q

u
eries. 

https://developer.android.com/reference/androidx/room/OnConflictStrategy.html


7
. 

W
rite a S

Q
L

ite q
u
ery

 to
 retriev

e a p
articu

lar item
 fro

m
 th

e item
 tab

le b
ased

 o
n
 th

e g
iv

en
 

i
d
. Y

o
u
 w

ill th
en

 ad
d
 R

o
o
m

 an
n
o
tatio

n
 an

d
 u

se a m
o
d
ified

 v
ersio

n
 o

f th
e fo

llo
w

in
g
 

q
u
ery

 in
 th

e later step
s. In

 n
ex

t step
s, y

o
u
 w

ill also
 ch

an
g
e th

is in
to

 a D
A

O
 m

eth
o
d
 u

sin
g
 

R
o
o

m
. 

8
. 

S
elect all co

lu
m

n
s fro

m
 th

e i
t
e
m
 

9
. 

W
H
E
R
E
 th

e i
d
 m

atch
es a sp

ecific v
alu

e. 

E
x
a
m

p
le: 

S
E
L
E
C
T
 
*
 
f
r
o
m
 
i
t
e
m
 
W
H
E
R
E
 
i
d
 
=
 
1
 

8
. 

C
h
an

g
e th

e ab
o
v
e S

Q
L

 q
u
ery

 to
 u

se w
ith

 th
e R

o
o
m

 an
n
o
tatio

n
 an

d
 an

 arg
u

m
en

t. A
d
d
 a 

@
Q
u
e
r
y
 an

n
o
tatio

n
, su

p
p
ly

 th
e q

u
ery

 as a strin
g
 p

aram
eter to

 th
e @

Q
u
e
r
y

 an
n
o
tatio

n
. A

d
d
 

a S
t
r
i
n
g
 p

aram
eter to

 @
Q
u
e
r
y

 th
at is a S

Q
L

ite q
u
ery

 to
 retriev

e an
 item

 fro
m

 th
e item

 

tab
le. 

9
. 

S
elect all co

lu
m

n
s fro

m
 th

e i
t
e
m
 

1
0
. W

H
E
R
E
 th

e i
d
 m

atch
es th

e :i
d
 arg

u
m

en
t. N

o
tice th

e :
i
d
. Y

o
u
 u

se th
e co

lo
n
 n

o
tatio

n
 in

 th
e 

q
u
ery

 to
 referen

ce arg
u
m

en
ts in

 th
e fu

n
ctio

n
. 

@
Q
u
e
r
y
(
"
S
E
L
E
C
T
 
*
 
f
r
o
m
 
i
t
e
m
 
W
H
E
R
E
 
i
d
 
=
 
:
i
d
"
)
 

9
. 

B
elo

w
 th

e @
Q
u
e
r
y

 an
n
o
tatio

n
 ad

d
 g
e
t
I
t
e
m
(
)

 fu
n

ctio
n
 th

at tak
es an

 I
n
t

 arg
u
m

en
t an

d
 

retu
rn

s a F
l
o
w
<
I
t
e
m
>

. 

@
Q
u
e
r
y
(
"
S
E
L
E
C
T
 
*
 
f
r
o
m
 
i
t
e
m
 
W
H
E
R
E
 
i
d
 
=
 
:
i
d
"
)
 

f
u
n
 
g
e
t
I
t
e
m
(
i
d
:
 
I
n
t
)
:
 
F
l
o
w
<
I
t
e
m
>
 

U
sin

g
 F
l
o
w
 o

r L
i
v
e
D
a
t
a

 as retu
rn

 ty
p
e w

ill en
su

re y
o
u
 g

et n
o
tified

 w
h
en

ev
er th

e d
ata in

 th
e 

d
atab

ase ch
an

g
es. It is reco

m
m

en
d
ed

 to
 u

se F
l
o
w
 in

 th
e p

ersisten
ce lay

er. T
h
e R

o
o
m
 k

eep
s th

is 

F
l
o
w
 u

p
d
ated

 fo
r y

o
u
, w

h
ich

 m
ean

s y
o

u
 o

n
ly

 n
eed

 to
 ex

p
licitly

 g
et th

e d
ata o

n
ce. T

h
is is h

elp
fu

l 

to
 u

p
d
ate th

e in
v
en

to
ry

 list, w
h
ich

 y
o
u
 w

ill im
p
lem

en
t in

 th
e n

ex
t co

d
elab

. B
ecau

se o
f th

e F
l
o
w
 

retu
rn

 ty
p
e, R

o
o
m

 also
 ru

n
s th

e q
u
ery

 o
n
 th

e b
ack

g
ro

u
n
d
 th

read
. Y

o
u
 d

o
n
't n

eed
 to

 ex
p
licitly

 

m
ak

e it a s
u
s
p
e
n
d
 fu

n
ctio

n
 an

d
 call in

sid
e a co

ro
u
tin

e sco
p
e. 

Y
o
u
 m

ay
 n

eed
 to

 im
p
o
rt F

l
o
w
 fro

m
 k
o
t
l
i
n
x
.
c
o
r
o
u
t
i
n
e
s
.
f
l
o
w
.
F
l
o
w

. 

1
0
. A

d
d
 a @

Q
u
e
r
y
 w

ith
 a g

e
t
I
t
e
m
s
(
)

 fu
n
ctio

n
: 

1
1
. H

av
e th

e S
Q

L
ite q

u
ery

 retu
rn

 all co
lu

m
n
s fro

m
 th

e i
t
e
m
 tab

le, o
rd

ered
 in

 ascen
d
in

g
 

o
rd

er. 

1
2
. H

av
e g

e
t
I
t
e
m
s
(
)

 retu
rn

 a list o
f I

t
e
m
 en

tities as F
l
o
w
. R

o
o
m
 k

eep
s th

is F
l
o
w
 u

p
d
ated

 fo
r 

y
o
u
, w

h
ich

 m
ean

s y
o
u
 o

n
ly

 n
eed

 to
 ex

p
licitly

 g
et th

e d
ata o

n
ce. 

@
Q
u
e
r
y
(
"
S
E
L
E
C
T
 
*
 
f
r
o
m
 
i
t
e
m
 
O
R
D
E
R
 
B
Y
 
n
a
m
e
 
A
S
C
"
)
 

f
u
n
 
g
e
t
I
t
e
m
s
(
)
:
 
F
l
o
w
<
L
i
s
t
<
I
t
e
m
>
>
 

1
1
. T

h
o
u
g
h
 y

o
u
 w

o
n
't see an

y
 v

isib
le ch

an
g
es, ru

n
 y

o
u
r ap

p
 to

 m
ak

e su
re it h

as n
o
 erro

rs. 



 7
. C

rea
te a

 D
a
ta

b
a
se in

sta
n

ce
 

In
 th

is task
, y

o
u
 create a R

o
o
m
D
a
t
a
b
a
s
e
 th

at u
ses th

e E
n
t
i
t
y
 an

d
 D

A
O

 th
at y

o
u
 created

 in
 th

e 

p
rev

io
u
s task

. T
h
e d

atab
ase class d

efin
es th

e list o
f en

tities an
d
 d

ata access o
b
jects. It is also

 th
e 

m
ain

 access p
o
in

t fo
r th

e u
n
d
erly

in
g
 co

n
n
ectio

n
. 

T
h
e D

a
t
a
b
a
s
e
 class p

ro
v

id
es y

o
u
r ap

p
 w

ith
 in

stan
ces o

f th
e D

A
O

s y
o
u
'v

e d
efin

ed
. In

 tu
rn

, th
e 

ap
p
 can

 u
se th

e D
A

O
s to

 retriev
e d

ata fro
m

 th
e d

atab
ase as in

stan
ces o

f th
e asso

ciated
 d

ata en
tity

 

o
b
jects. T

h
e ap

p
 can

 also
 u

se th
e d

efin
ed

 d
ata en

tities to
 u

p
d
ate ro

w
s fro

m
 th

e co
rresp

o
n
d
in

g
 

tab
les, o

r to
 create n

ew
 ro

w
s fo

r in
sertio

n
. 

Y
o
u
 n

eed
 to

 create an
 ab

stract R
o
o
m
D
a
t
a
b
a
s
e
 class, an

n
o
tated

 w
ith

 @
D
a
t
a
b
a
s
e

. T
h
is class h

as 

o
n
e m

eth
o
d

 th
at eith

er creates an
 in

stan
ce o

f th
e R

o
o
m
D
a
t
a
b
a
s
e

 if it d
o
esn

't ex
ist, o

r retu
rn

s th
e 

ex
istin

g
 in

stan
ce o

f th
e R

o
o
m
D
a
t
a
b
a
s
e

. 

H
ere's th

e g
en

eral p
ro

cess fo
r g

ettin
g
 th

e R
o
o
m
D
a
t
a
b
a
s
e

 in
stan

ce: 

• 
C

reate a p
u
b
l
i
c
 
a
b
s
t
r
a
c
t

 class th
at ex

ten
d
s R

o
o
m
D
a
t
a
b
a
s
e

. T
h
e n

ew
 ab

stract class y
o
u
 

d
efin

ed
 acts as a d

atab
ase h

o
ld

er. T
h
e class y

o
u
 d

efin
ed

 is ab
stract, b

ecau
se R

o
o
m
 creates 

th
e im

p
lem

en
tatio

n
 fo

r y
o
u
. 

• 
A

n
n
o
tate th

e class w
ith

 @
D
a
t
a
b
a
s
e

. In
 th

e arg
u
m

en
ts, list th

e en
tities fo

r th
e d

atab
ase an

d
 

set th
e v

ersio
n
 n

u
m

b
er. 

• 
D

efin
e an

 ab
stract m

eth
o
d
 o

r p
ro

p
erty

 th
at retu

rn
s an

 I
t
e
m
D
a
o
 In

stan
ce an

d
 th

e R
o
o
m
 w

ill 

g
en

erate th
e im

p
lem

en
tatio

n
 fo

r y
o
u
. 

• 
Y

o
u
 o

n
ly

 n
eed

 o
n
e in

stan
ce o

f th
e R

o
o
m
D
a
t
a
b
a
s
e

 fo
r th

e w
h
o
le ap

p
, so

 m
ak

e th
e 

R
o
o
m
D
a
t
a
b
a
s
e
 a sin

g
leto

n
. 

• 
U

se R
o
o
m
's R

o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r

 to
 create y

o
u

r (i
t
e
m
_
d
a
t
a
b
a
s
e
) d

atab
ase o

n
ly

 if it 

d
o
esn

't ex
ist. O

th
erw

ise, retu
rn

 th
e ex

istin
g
 d

atab
ase. 

T
ip

: T
h
e fo

llo
w

in
g
 co

d
e can

 b
e u

sed
 as a tem

p
late fo

r y
o
u
r fu

tu
re p

ro
jects. T

h
e w

ay
 y

o
u
 create 

th
e R

o
o
m
D
a
t
a
b
a
s
e
 in

stan
ce is sim

ilar to
 th

e p
ro

cess d
efin

ed
 ab

o
v

e. Y
o
u
 m

ay
 h

av
e to

 rep
lace th

e 

en
tities an

d
 D

ao
's sp

ecific to
 y

o
u
r ap

p
. 

C
rea

te th
e D

a
ta

b
a
se

 

1
. 

In
 th

e d
a
t
a
 p

ack
ag

e, create a K
o
tlin

 class I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
.
k
t

. 

2
. 

In
 th

e I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
.
k
t

 file, m
ak

e I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e

 class as an
 a
b
s
t
r
a
c
t

 class 

th
at ex

ten
d
s R

o
o
m
D
a
t
a
b
a
s
e

. A
n

n
o
tate th

e class w
ith

 @
D
a
t
a
b
a
s
e
. Y

o
u
 w

ill fix
 th

e m
issin

g
 

p
aram

eters erro
r in

 th
e n

ex
t step

. 

@
D
a
t
a
b
a
s
e
 

a
b
s
t
r
a
c
t
 
c
l
a
s
s
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 
:
 
R
o
o
m
D
a
t
a
b
a
s
e
(
)
 
{
}
 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#6
https://developer.android.com/reference/androidx/room/RoomDatabase
https://developer.android.com/reference/androidx/room/Database
https://developer.android.com/reference/androidx/room/Room#databaseBuilder(android.content.Context,%20java.lang.Class%3CT%3E,%20java.lang.String)


3
. 

T
h
e @

D
a
t
a
b
a
s
e
 an

n
o
tatio

n
 req

u
ires sev

eral arg
u

m
en

ts, so
 th

at R
o
o
m
 can

 b
u
ild

 th
e 

d
atab

ase. 

• 
S

p
ecify

 th
e I

t
e
m
 as th

e o
n
ly

 class w
ith

 th
e list o

f e
n
t
i
t
i
e
s
. 

• 
S

et th
e v

e
r
s
i
o
n
 as 1

. W
h
en

ev
er y

o
u
 ch

an
g

e th
e sch

em
a o

f th
e d

atab
ase tab

le, y
o
u
'll h

av
e 

to
 in

crease th
e v

ersio
n
 n

u
m

b
er. 

• 
S

et e
x
p
o
r
t
S
c
h
e
m
a

 to
 f
a
l
s
e
, so

 as n
o
t to

 k
eep

 sch
em

a v
ersio

n
 h

isto
ry

 b
ack

u
p
s. 

@
D
a
t
a
b
a
s
e
(
e
n
t
i
t
i
e
s
 
=
 
[
I
t
e
m
:
:
c
l
a
s
s
]
,
 
v
e
r
s
i
o
n
 
=
 
1
,
 
e
x
p
o
r
t
S
c
h
e
m
a
 
=
 
f
a
l
s
e
)
 

4
. 

T
h
e d

atab
ase n

eed
s to

 k
n
o
w

 ab
o
u
t th

e D
A

O
. In

sid
e th

e b
o
d
y
 o

f th
e class, d

eclare an
 

ab
stract fu

n
ctio

n
 th

at retu
rn

s th
e I

t
e
m
D
a
o
. Y

o
u
 can

 h
av

e m
u
ltip

le D
A

O
s. 

a
b
s
t
r
a
c
t
 
f
u
n
 
i
t
e
m
D
a
o
(
)
:
 
I
t
e
m
D
a
o
 

5
. 

B
elo

w
 th

e ab
stract fu

n
ctio

n
, d

efin
e a c

o
m
p
a
n
i
o
n

 o
b
ject. T

h
e co

m
p
an

io
n
 o

b
ject allo

w
s 

access to
 th

e m
eth

o
d
s fo

r creatin
g
 o

r g
ettin

g
 th

e d
atab

ase u
sin

g
 th

e class n
am

e as th
e 

q
u
alifier. 

 
c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
}
 

6
. 

In
sid

e th
e c

o
m
p
a
n
i
o
n

 o
b
ject, d

eclare a p
riv

ate n
u
llab

le v
ariab

le I
N
S
T
A
N
C
E

 fo
r th

e 

d
atab

ase an
d
 in

itialize it to
 n
u
l
l
. T

h
e I

N
S
T
A
N
C
E

 v
ariab

le w
ill k

eep
 a referen

ce to
 th

e 

d
atab

ase, w
h

en
 o

n
e h

as b
een

 created
. T

h
is h

elp
s in

 m
ain

tain
in

g
 a sin

g
le in

stan
ce o

f th
e 

d
atab

ase o
p

en
ed

 at a g
iv

en
 tim

e, w
h
ich

 is an
 ex

p
en

siv
e reso

u
rce to

 create an
d
 m

ain
tain

. 

A
n
n
o
tate I

N
S
T
A
N
C
E
 w

ith
 @
V
o
l
a
t
i
l
e
. T

h
e v

alu
e o

f a v
o
latile v

ariab
le w

ill n
ev

er b
e cach

ed
, an

d
 

all w
rites an

d
 read

s w
ill b

e d
o
n
e to

 an
d

 fro
m

 th
e m

ain
 m

em
o
ry

. T
h
is h

elp
s m

ak
e su

re th
e v

alu
e 

o
f I

N
S
T
A
N
C
E
 is alw

ay
s u

p
-to

-d
ate an

d
 th

e sam
e fo

r all ex
ecu

tio
n
 th

read
s. It m

ean
s th

at ch
an

g
es 

m
ad

e b
y
 o

n
e th

read
 to

 I
N
S
T
A
N
C
E

 are v
isib

le to
 all o

th
er th

read
s im

m
ed

iately
. 

@
V
o
l
a
t
i
l
e
 

p
r
i
v
a
t
e
 
v
a
r
 
I
N
S
T
A
N
C
E
:
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
?
 
=
 
n
u
l
l
 

7
. 

B
elo

w
 I
N
S
T
A
N
C
E

, w
h
ile still in

sid
e th

e c
o
m
p
a
n
i
o
n

 o
b
ject, d

efin
e a 

g
e
t
D
a
t
a
b
a
s
e
(
)
m

eth
o
d
 w

ith
 a C

o
n
t
e
x
t
 p

aram
eter th

at th
e d

atab
ase b

u
ild

er w
ill n

eed
. 

R
etu

rn
 a ty

p
e I

t
e
m
R
o
o
m
D
a
t
a
b
a
s
e

. Y
o
u
'll see an

 erro
r b

ecau
se g

e
t
D
a
t
a
b
a
s
e
(
)

 isn
't 

retu
rn

in
g
 an

y
th

in
g
 y

et. 

f
u
n
 
g
e
t
D
a
t
a
b
a
s
e
(
c
o
n
t
e
x
t
:
 
C
o
n
t
e
x
t
)
:
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 
{
}
 

8
. 

M
u
ltip

le th
read

s can
 p

o
ten

tially
 ru

n
 in

to
 a race co

n
d
itio

n
 an

d
 ask

 fo
r a d

atab
ase in

stan
ce 

at th
e sam

e tim
e, resu

ltin
g
 in

 tw
o
 d

atab
ases in

stead
 o

f o
n
e. W

rap
p
in

g
 th

e co
d
e to

 g
et th

e 

d
atab

ase in
sid

e a s
y
n
c
h
r
o
n
i
z
e
d

 b
lo

ck
 m

ean
s th

at o
n
ly

 o
n
e th

read
 o

f ex
ecu

tio
n
 at a tim

e 

can
 en

ter th
is b

lo
ck

 o
f co

d
e, w

h
ich

 m
ak

es su
re th

e d
atab

ase o
n
ly

 g
ets in

itialized
 o

n
ce. 



In
sid

e g
e
t
D
a
t
a
b
a
s
e
(
)

, retu
rn

 I
N
S
T
A
N
C
E
 v

ariab
le o

r if I
N
S
T
A
N
C
E
 is n

u
ll, in

itialize it in
sid

e a 

s
y
n
c
h
r
o
n
i
z
e
d
{
}
 b

lo
ck

. U
se th

e elv
is o

p
erato

r(
?
:

) to
 d

o
 th

is. P
ass in

 t
h
i
s
 th

e co
m

p
an

io
n
 

o
b
ject, th

at y
o
u
 w

an
t to

 b
e lo

ck
ed

 in
sid

e th
e fu

n
ctio

n
 b

lo
ck

. Y
o
u
 w

ill fix
 th

e erro
r in

 th
e later 

step
s. 

r
e
t
u
r
n
 
I
N
S
T
A
N
C
E
 
?
:
 
s
y
n
c
h
r
o
n
i
z
e
d
(
t
h
i
s
)
 
{
 
}
 

9
. 

In
sid

e th
e sy

n
ch

ro
n
ized

 b
lo

ck
, create a v

a
l
 in

stan
ce v

ariab
le, an

d
 u

se th
e d

atab
ase 

b
u
ild

er to
 g

et th
e d

atab
ase. Y

o
u
 w

ill still h
av

e erro
rs w

h
ich

 y
o
u
 w

ill fix
 in

 th
e n

ex
t step

s. 

v
a
l
 
i
n
s
t
a
n
c
e
 
=
 
R
o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r
(
)
 

1
0
. A

t th
e en

d
 o

f th
e s

y
n
c
h
r
o
n
i
z
e
d

 b
lo

ck
, retu

rn
 i
n
s
t
a
n
c
e

. 

r
e
t
u
r
n
 
i
n
s
t
a
n
c
e
 

1
1
. In

sid
e th

e s
y
n
c
h
r
o
n
i
z
e
d

 b
lo

ck
, in

itialize th
e i

n
s
t
a
n
c
e
 v

ariab
le, an

d
 u

se th
e d

atab
ase 

b
u
ild

er to
 g

et a d
atab

ase. P
ass in

 th
e ap

p
licatio

n
 co

n
tex

t, th
e d

atab
ase class, an

d
 a n

am
e 

fo
r th

e d
atab

ase, i
t
e
m
_
d
a
t
a
b
a
s
e

 to
 th

e R
o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r
(
)

. 

v
a
l
 
i
n
s
t
a
n
c
e
 
=
 
R
o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r
(
 

 
 
 
c
o
n
t
e
x
t
.
a
p
p
l
i
c
a
t
i
o
n
C
o
n
t
e
x
t
,
 

 
 
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
:
:
c
l
a
s
s
.
j
a
v
a
,
 

 
 
 
"
i
t
e
m
_
d
a
t
a
b
a
s
e
"
 

)
 

A
n
d
ro

id
 S

tu
d
io

 w
ill g

en
erate a T

y
p

e M
ism

atch
 erro

r. T
o
 rem

o
v
e th

is erro
r, y

o
u
'll h

av
e to

 ad
d
 a 

m
ig

ratio
n
 strateg

y
 an

d
 b
u
i
l
d
(
)

 in
 th

e fo
llo

w
in

g
 step

s. 

1
2
. A

d
d
 th

e req
u
ired

 m
ig

ratio
n
 strateg

y
 to

 th
e b

u
ild

er. U
se 

.
f
a
l
l
b
a
c
k
T
o
D
e
s
t
r
u
c
t
i
v
e
M
i
g
r
a
t
i
o
n
(
)

. 

N
o
rm

ally
, y

o
u
 w

o
u
ld

 h
av

e to
 p

ro
v
id

e a m
ig

ratio
n

 o
b
ject w

ith
 a m

ig
ratio

n
 strateg

y
 fo

r w
h

en
 th

e 

sch
em

a ch
an

g
es. A

 m
ig

ra
tio

n
 o

b
ject is an

 o
b
ject th

at d
efin

es h
o
w

 y
o
u
 tak

e all ro
w

s w
ith

 th
e o

ld
 

sch
em

a an
d

 co
n
v
ert th

em
 to

 ro
w

s in
 th

e n
ew

 sch
em

a, so
 th

at n
o
 d

ata is lo
st. M

ig
ratio

n
 is b

ey
o
n
d
 

th
e sco

p
e o

f th
is co

d
elab

. A
 sim

p
le so

lu
tio

n
 is to

 d
estro

y
 an

d
 reb

u
ild

 th
e d

atab
ase, w

h
ich

 m
ean

s 

th
at th

e d
ata is lo

st. 

.
f
a
l
l
b
a
c
k
T
o
D
e
s
t
r
u
c
t
i
v
e
M
i
g
r
a
t
i
o
n
(
)
 

1
3
. T

o
 create th

e d
atab

ase in
stan

ce, call .
b
u
i
l
d
(
)

. T
h
is sh

o
u
ld

 rem
o
v
e th

e A
n
d
ro

id
 S

tu
d
io

 

erro
rs. 

.
b
u
i
l
d
(
)
 

1
4
. In

sid
e th

e s
y
n
c
h
r
o
n
i
z
e
d

 b
lo

ck
, assig

n
 I
N
S
T
A
N
C
E
 
=
 
i
n
s
t
a
n
c
e

. 

I
N
S
T
A
N
C
E
 
=
 
i
n
s
t
a
n
c
e
 

https://medium.com/androiddevelopers/understanding-migrations-with-room-f01e04b07929


1
5
. A

t th
e en

d
 o

f th
e s

y
n
c
h
r
o
n
i
z
e
d

 b
lo

ck
, retu

rn
 i
n
s
t
a
n
c
e

. Y
o
u
r fin

al co
d

e sh
o
u
ld

 lo
o
k
 

lik
e th

is: 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
c
o
n
t
e
n
t
.
C
o
n
t
e
x
t
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
D
a
t
a
b
a
s
e
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
R
o
o
m
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
o
o
m
.
R
o
o
m
D
a
t
a
b
a
s
e
 

 @
D
a
t
a
b
a
s
e
(
e
n
t
i
t
i
e
s
 
=
 
[
I
t
e
m
:
:
c
l
a
s
s
]
,
 
v
e
r
s
i
o
n
 
=
 
1
,
 
e
x
p
o
r
t
S
c
h
e
m
a
 
=
 
f
a
l
s
e
)
 

a
b
s
t
r
a
c
t
 
c
l
a
s
s
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 
:
 
R
o
o
m
D
a
t
a
b
a
s
e
(
)
 
{
 

  
 
 
a
b
s
t
r
a
c
t
 
f
u
n
 
i
t
e
m
D
a
o
(
)
:
 
I
t
e
m
D
a
o
 

  
 
 
c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
 
 
 
 
@
V
o
l
a
t
i
l
e
 

 
 
 
 
 
 
 
p
r
i
v
a
t
e
 
v
a
r
 
I
N
S
T
A
N
C
E
:
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
?
 
=
 
n
u
l
l
 

 
 
 
 
 
 
 
f
u
n
 
g
e
t
D
a
t
a
b
a
s
e
(
c
o
n
t
e
x
t
:
 
C
o
n
t
e
x
t
)
:
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 
{
 

 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
I
N
S
T
A
N
C
E
 
?
:
 
s
y
n
c
h
r
o
n
i
z
e
d
(
t
h
i
s
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
v
a
l
 
i
n
s
t
a
n
c
e
 
=
 
R
o
o
m
.
d
a
t
a
b
a
s
e
B
u
i
l
d
e
r
(
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c
o
n
t
e
x
t
.
a
p
p
l
i
c
a
t
i
o
n
C
o
n
t
e
x
t
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
:
:
c
l
a
s
s
.
j
a
v
a
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
"
i
t
e
m
_
d
a
t
a
b
a
s
e
"
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.
f
a
l
l
b
a
c
k
T
o
D
e
s
t
r
u
c
t
i
v
e
M
i
g
r
a
t
i
o
n
(
)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.
b
u
i
l
d
(
)
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
N
S
T
A
N
C
E
 
=
 
i
n
s
t
a
n
c
e
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
i
n
s
t
a
n
c
e
 

 
 
 
 
 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

}
 

1
6
. B

u
ild

 y
o
u
r co

d
e to

 m
ak

e su
re th

ere are n
o
 erro

rs. 

Im
p

le
m

en
t A

p
p

lica
tio

n
 cla

ss 

In
 th

is task
 y

o
u
 w

ill in
stan

tiate th
e d

atab
ase in

stan
ce in

 th
e A

p
p
licatio

n
 class. 

1
. 

O
p
en

 I
n
v
e
n
t
o
r
y
A
p
p
l
i
c
a
t
i
o
n
.
k
t

, create a v
a
l
 called

 d
a
t
a
b
a
s
e
 o

f th
e ty

p
e 

I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e

. In
stan

tiate th
e d

a
t
a
b
a
s
e

 in
stan

ce b
y
 callin

g
 g
e
t
D
a
t
a
b
a
s
e
(
)

 o
n

 

I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e

 p
assin

g
 in

 th
e co

n
tex

t. U
se l

a
z
y

 d
eleg

ate so
 th

e in
stan

ce d
a
t
a
b
a
s
e
 

is lazily
 created

 w
h
en

 y
o

u
 first n

eed
/access th

e referen
ce (rath

er th
an

 w
h
en

 th
e ap

p
 

starts). T
h
is w

ill create th
e d

atab
ase (th

e p
h
y
sical d

atab
ase o

n
 th

e d
isk

) o
n
 th

e first 

access. 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
a
p
p
.
A
p
p
l
i
c
a
t
i
o
n
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 

 c
l
a
s
s
 
I
n
v
e
n
t
o
r
y
A
p
p
l
i
c
a
t
i
o
n
 
:
 
A
p
p
l
i
c
a
t
i
o
n
(
)
{
 

 
 
 
v
a
l
 
d
a
t
a
b
a
s
e
:
 
I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
 
b
y
 
l
a
z
y
 
{
 

I
t
e
m
R
o
o
m
D
a
t
a
b
a
s
e
.
g
e
t
D
a
t
a
b
a
s
e
(
t
h
i
s
)
 
}
 

}
 



 

C
rea

te In
v
en

to
ry

 V
iew

M
o
d

el 

1
. 

In
 th

e c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y

 p
ack

ag
e, create a K

o
tlin

 class file 

I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
.
k
t

. 

2
. 

E
x
ten

d
 th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class fro
m

 th
e V

i
e
w
M
o
d
e
l

 class. P
ass in

 th
e I

t
e
m
D
a
o
 

o
b
ject as a p

aram
eter to

 th
e d

efau
lt co

n
stru

cto
r. 

c
l
a
s
s
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
(
p
r
i
v
a
t
e
 
v
a
l
 
i
t
e
m
D
a
o
:
 
I
t
e
m
D
a
o
)
 
:
 
V
i
e
w
M
o
d
e
l
(
)
 
{
}
 



3
. 

A
t th

e en
d
 o

f th
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
.
k
t

 file o
u
tsid

e th
e class, ad

d
 

I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 class to
 in

stan
tiate th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 in
stan

ce. 

P
ass in

 th
e sam

e co
n
stru

cto
r p

aram
eter as th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 th
at is th

e I
t
e
m
D
a
o
 

in
stan

ce. E
x
ten

d
 th

e class fro
m

 th
e V

i
e
w
M
o
d
e
l
P
r
o
v
i
d
e
r
.
F
a
c
t
o
r
y

 class. Y
o
u
 w

ill fix
 th

e 

erro
r reg

ard
in

g
 th

e u
n
im

p
lem

en
ted

 m
eth

o
d
s in

 th
e n

ex
t step

. 

c
l
a
s
s
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
p
r
i
v
a
t
e
 
v
a
l
 
i
t
e
m
D
a
o
:
 
I
t
e
m
D
a
o
)
 
:
 

V
i
e
w
M
o
d
e
l
P
r
o
v
i
d
e
r
.
F
a
c
t
o
r
y
 
{
 

}
 

4
. 

C
lick

 o
n
 th

e red
 b

u
lb

 an
d

 select Im
p

lem
en

t M
em

b
ers, o

r y
o
u
 can

 o
v

errid
e th

e c
r
e
a
t
e
(
)
 

m
eth

o
d
 in

sid
e th

e V
i
e
w
M
o
d
e
l
P
r
o
v
i
d
e
r
.
F
a
c
t
o
r
y

 class as fo
llo

w
s, w

h
ich

 tak
es an

y
 class 

ty
p
e as an

 arg
u
m

en
t an

d
 retu

rn
s a V

i
e
w
M
o
d
e
l

 o
b
ject. 

o
v
e
r
r
i
d
e
 
f
u
n
 
<
T
 
:
 
V
i
e
w
M
o
d
e
l
?
>
 
c
r
e
a
t
e
(
m
o
d
e
l
C
l
a
s
s
:
 
C
l
a
s
s
<
T
>
)
:
 
T
 
{
 

 
 
 
T
O
D
O
(
"
N
o
t
 
y
e
t
 
i
m
p
l
e
m
e
n
t
e
d
"
)
 

}
 

5
. 

Im
p
lem

en
t th

e c
r
e
a
t
e
(
)

 m
eth

o
d
. C

h
eck

 if th
e m

o
d
e
l
C
l
a
s
s

 is th
e sam

e as th
e 

I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class an
d
 retu

rn
 an

 in
stan

ce o
f it. O

th
erw

ise, th
ro

w
 an

 ex
cep

tio
n
. 

i
f
 
(
m
o
d
e
l
C
l
a
s
s
.
i
s
A
s
s
i
g
n
a
b
l
e
F
r
o
m
(
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
:
:
c
l
a
s
s
.
j
a
v
a
)
)
 
{
 

 
 
 
@
S
u
p
p
r
e
s
s
(
"
U
N
C
H
E
C
K
E
D
_
C
A
S
T
"
)
 

 
 
 
r
e
t
u
r
n
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
(
i
t
e
m
D
a
o
)
 
a
s
 
T
 

}
 

t
h
r
o
w
 
I
l
l
e
g
a
l
A
r
g
u
m
e
n
t
E
x
c
e
p
t
i
o
n
(
"
U
n
k
n
o
w
n
 
V
i
e
w
M
o
d
e
l
 
c
l
a
s
s
"
)
 

T
ip

: T
h
e creatio

n
 o

f th
e V

iew
M

o
d
el facto

ry
 is m

o
stly

 b
o
ilerp

late co
d
e, so

 y
o
u
 can

 reu
se th

is 

co
d
e fo

r fu
tu

re V
iew

M
o

d
el facto

ries. 

P
o
p

u
la

te
 th

e V
iew

M
o
d

el 

In
 th

is task
, y

o
u
 w

ill p
o
p

u
late th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class to
 ad

d
 in

v
en

to
ry

 d
ata to

 th
e 

d
atab

ase. O
b

serv
e th

e I
t
e
m

 en
tity

 an
d
 A

d
d

 Item
 screen

 in
 th

e In
v
en

to
ry

 ap
p
. 

@
E
n
t
i
t
y
 

d
a
t
a
 
c
l
a
s
s
 
I
t
e
m
(
 

 
 
 
@
P
r
i
m
a
r
y
K
e
y
(
a
u
t
o
G
e
n
e
r
a
t
e
 
=
 
t
r
u
e
)
 

 
 
 
v
a
l
 
i
d
:
 
I
n
t
 
=
 
0
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
n
a
m
e
"
)
 

 
 
 
v
a
l
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
p
r
i
c
e
"
)
 

 
 
 
v
a
l
 
i
t
e
m
P
r
i
c
e
:
 
D
o
u
b
l
e
,
 

 
 
 
@
C
o
l
u
m
n
I
n
f
o
(
n
a
m
e
 
=
 
"
q
u
a
n
t
i
t
y
"
)
 

 
 
 
v
a
l
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
:
 
I
n
t
 

)
 



Y
o
u
 n

eed
 th

e n
am

e, p
rice, an

d
 sto

ck
 in

 h
an

d
 fo

r th
at p

articu
lar item

 in
 o

rd
er to

 ad
d
 an

 en
tity

 to
 

th
e d

atab
ase. L

ater in
 th

e co
d
elab

, y
o
u
 w

ill u
se th

e A
d

d
 Item

 screen
 to

 g
et th

ese d
etails fro

m
 th

e 

u
ser. In

 th
e cu

rren
t task

, y
o
u
 u

se th
ree strin

g
s as in

p
u
t to

 th
e V

iew
M

o
d
el, co

n
v
ert th

em
 to

 an
 

I
t
e
m
 en

tity
 in

stan
ce, an

d
 sav

e it to
 th

e d
atab

ase u
sin

g
 th

e I
t
e
m
D
a
o
 in

stan
ce. It's tim

e to
 

im
p
lem

en
t. 

1
. 

In
 th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class, ad
d
 a p

r
i
v
a
t
e

 fu
n
ctio

n
 called

 i
n
s
e
r
t
I
t
e
m
(
)

 th
at 

tak
es in

 an
 I
t
e
m
 o

b
ject an

d
 ad

d
s th

e d
ata to

 th
e d

atab
ase in

 a n
o
n

-b
lo

ck
in

g
 w

ay
. 

p
r
i
v
a
t
e
 
f
u
n
 
i
n
s
e
r
t
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

}
 

2
. 

T
o
 in

teract w
ith

 th
e d

atab
ase o

ff th
e m

ain
 th

read
, start a co

ro
u
tin

e an
d
 call th

e D
A

O
 

m
eth

o
d
 w

ith
in

 it. In
sid

e th
e i

n
s
e
r
t
I
t
e
m
(
)
 m

eth
o

d
, u

se th
e v

i
e
w
M
o
d
e
l
S
c
o
p
e
.
l
a
u
n
c
h

 to
 

start a co
ro

u
tin

e in
 th

e V
i
e
w
M
o
d
e
l
S
c
o
p
e

. In
sid

e th
e lau

n
ch

 fu
n

ctio
n
, call th

e su
sp

en
d
 

fu
n
ctio

n
 i
n
s
e
r
t
(
)

 o
n
 i
t
e
m
D
a
o

 p
assin

g
 in

 th
e i

t
e
m
. T

h
e V

i
e
w
M
o
d
e
l
S
c
o
p
e

 is an
 

ex
ten

sio
n
 p

ro
p
erty

 to
 th

e V
i
e
w
M
o
d
e
l
 class th

at au
to

m
atically

 can
cels its ch

ild
 co

ro
u
tin

es 

w
h
en

 th
e V

i
e
w
M
o
d
e
l

 is d
estro

y
ed

. 

p
r
i
v
a
t
e
 
f
u
n
 
i
n
s
e
r
t
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
S
c
o
p
e
.
l
a
u
n
c
h
 
{
 

 
 
 
 
 
 
 
i
t
e
m
D
a
o
.
i
n
s
e
r
t
(
i
t
e
m
)
 

 
 
 
}
 

}
 

Im
p
o
rt k

o
t
l
i
n
x
.
c
o
r
o
u
t
i
n
e
s
.
l
a
u
n
c
h
,

 a
n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
v
i
e
w
M
o
d
e
l
S
c
o
p
e

 

c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
I
t
e
m

, if n
o
t au

to
m

atically
 im

p
o
rted

. 

N
o
te: T

h
ro

u
g
h
o
u
t th

e co
d
elab

 im
p
o
rt c

o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
I
t
e
m

 fo
r I

t
e
m
 en

tity
, 

w
h
en

 req
u

ested
 b

y
 A

n
d
ro

id
 S

tu
d
io

. 

3
. 

In
 th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class, ad
d
 an

o
th

er p
riv

ate fu
n
ctio

n
 th

at tak
es in

 th
ree strin

g
s 

an
d
 retu

rn
s an

 I
t
e
m

 in
stan

ce. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
N
e
w
I
t
e
m
E
n
t
r
y
(
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
C
o
u
n
t
:
 

S
t
r
i
n
g
)
:
 
I
t
e
m
 
{
 

 
 
 
r
e
t
u
r
n
 
I
t
e
m
(
 

 
 
 
 
 
 
 
i
t
e
m
N
a
m
e
 
=
 
i
t
e
m
N
a
m
e
,
 

 
 
 
 
 
 
 
i
t
e
m
P
r
i
c
e
 
=
 
i
t
e
m
P
r
i
c
e
.
t
o
D
o
u
b
l
e
(
)
,
 

 
 
 
 
 
 
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
=
 
i
t
e
m
C
o
u
n
t
.
t
o
I
n
t
(
)
 

 
 
 
)
 

}
 

4
. 

S
till in

sid
e th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class, ad
d
 a p

u
b
lic fu

n
ctio

n
 called

 a
d
d
N
e
w
I
t
e
m
(
)

 

th
at tak

es in
 th

ree strin
g
s fo

r item
 d

etails. P
ass in

 item
 d

etail strin
g
s to

 

g
e
t
N
e
w
I
t
e
m
E
n
t
r
y
(
)

 fu
n

ctio
n
 an

d
 assig

n
 th

e retu
rn

ed
 v

alu
e to

 a v
al n

am
ed

 n
e
w
I
t
e
m
. 

M
ak

e a call to
 i
n
s
e
r
t
I
t
e
m
(
)

 p
assin

g
 in

 th
e n

e
w
I
t
e
m
 to

 ad
d
 th

e n
ew

 en
tity

 to
 th

e 

d
atab

ase. T
h
is w

ill b
e called

 fro
m

 th
e U

I frag
m

en
t to

 ad
d
 Item

 d
etails to

 th
e d

atab
ase. 



f
u
n
 
a
d
d
N
e
w
I
t
e
m
(
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
)
 
{
 

 
 
 
v
a
l
 
n
e
w
I
t
e
m
 
=
 
g
e
t
N
e
w
I
t
e
m
E
n
t
r
y
(
i
t
e
m
N
a
m
e
,
 
i
t
e
m
P
r
i
c
e
,
 
i
t
e
m
C
o
u
n
t
)
 

 
 
 
i
n
s
e
r
t
I
t
e
m
(
n
e
w
I
t
e
m
)
 

}
 

N
o
tice th

at y
o
u
 d

id
 n

o
t u

se v
i
e
w
M
o
d
e
l
S
c
o
p
e
.
l
a
u
n
c
h

 fo
r a

d
d
N
e
w
I
t
e
m
(
)
, b

u
t it is n

eed
ed

 ab
o
v
e 

in
 i
n
s
e
r
t
I
t
e
m
(
)
 w

h
en

 y
o
u
 call a D

A
O

 m
eth

o
d
. T

h
e reaso

n
 is th

at th
e su

sp
en

d
 fu

n
ctio

n
s a

re 

o
n
ly a

llo
w

ed
 to

 b
e ca

lled
 fro

m
 a

 co
ro

u
tin

e o
r a

n
o
th

er su
sp

en
d
 fu

n
ctio

n
. T

h
e fu

n
ctio

n
 

i
t
e
m
D
a
o
.
i
n
s
e
r
t
(
i
t
e
m
)

is a su
sp

en
d
 fu

n
ctio

n
. 

Y
o
u
 h

av
e ad

d
ed

 all th
e req

u
ired

 fu
n

ctio
n
s to

 ad
d
 en

tities to
 th

e d
atab

ase. In
 th

e n
ex

t task
 y

o
u
 

w
ill u

p
d
ate th

e A
d

d
 Item

 frag
m

en
t to

 u
se th

e ab
o
v
e fu

n
ctio

n
s. 

 9
. U

p
d

a
te A

d
d

Item
F

r
a
g
m

en
t 

1
. 

In
 A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
.
k
t

, at th
e b

eg
in

n
in

g
 o

f th
e A

d
d
I
t
e
m
F
r
a
g
m
e
n
t
 class create a 

p
r
i
v
a
t
e
 
v
a
l
 called

 v
i
e
w
M
o
d
e
l

 o
f th

e ty
p
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

. U
se th

e b
y
 

a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
(
)

 K
o
tlin

 p
ro

p
erty

 d
eleg

ate to
 sh

are th
e V

i
e
w
M
o
d
e
l

 acro
ss 

frag
m

en
ts. Y

o
u
 w

ill fix
 th

e erro
r in

 th
e n

ex
t step

. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

}
 

2
. 

In
sid

e th
e lam

b
d
a, call th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
)

 co
n
stru

cto
r an

d
 p

ass in
 th

e 

I
t
e
m
D
a
o
 in

stan
ce. U

se th
e d

a
t
a
b
a
s
e
 in

stan
ce y

o
u
 created

 in
 o

n
e o

f th
e p

rev
io

u
s task

s to
 

call th
e i

t
e
m
D
a
o
 co

n
stru

cto
r. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

 
 
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 

 
 
 
 
 
 
 
(
a
c
t
i
v
i
t
y
?
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 
I
n
v
e
n
t
o
r
y
A
p
p
l
i
c
a
t
i
o
n
)
.
d
a
t
a
b
a
s
e
 

 
 
 
 
 
 
 
 
 
 
 
.
i
t
e
m
D
a
o
(
)
 

 
 
 
)
 

}
 

T
ip

: T
h
is is m

o
stly

 b
o
ilerp

late co
d
e, so

 y
o
u
 can

 reu
se th

e co
d
e fo

r fu
tu

re to
 create a V

iew
M

o
d
el 

in
stan

ce u
sin

g
 a V

iew
M

o
d
el facto

ry
. 

3
. 

B
elo

w
 th

e v
i
e
w
M
o
d
e
l

 d
efin

itio
n
, create a l

a
t
e
i
n
i
t
 
v
a
r

 called
 i
t
e
m
 o

f th
e ty

p
e I

t
e
m
. 

 
l
a
t
e
i
n
i
t
 
v
a
r
 
i
t
e
m
:
 
I
t
e
m
 

4
. 

T
h
e A

d
d

 Item
 screen

 co
n
tain

s th
ree tex

t field
s to

 g
et th

e item
 d

etails fro
m

 th
e u

ser. In
 

th
is step

, y
o
u
 w

ill ad
d
 a fu

n
ctio

n
 to

 v
erify

 if th
e tex

t in
 th

e T
ex

tF
ield

s are n
o
t em

p
ty

. Y
o
u
 

w
ill u

se th
is fu

n
ctio

n
 to

 v
erify

 u
ser in

p
u
t b

efo
re ad

d
in

g
 o

r u
p
d
atin

g
 th

e en
tity

 in
 th

e 

d
atab

ase. T
h
is v

alid
atio

n
 n

eed
s to

 b
e d

o
n
e in

 th
e V

i
e
w
M
o
d
e
l

 an
d
 n

o
t in

 th
e F

rag
m

en
t. In

 

https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#8


th
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 class, ad
d
 th

e fo
llo

w
in

g
 p
u
b
l
i
c
 fu

n
ctio

n
 called

 

i
s
E
n
t
r
y
V
a
l
i
d
(
)

. 

f
u
n
 
i
s
E
n
t
r
y
V
a
l
i
d
(
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
)
:
 

B
o
o
l
e
a
n
 
{
 

 
 
 
i
f
 
(
i
t
e
m
N
a
m
e
.
i
s
B
l
a
n
k
(
)
 
|
|
 
i
t
e
m
P
r
i
c
e
.
i
s
B
l
a
n
k
(
)
 
|
|
 
i
t
e
m
C
o
u
n
t
.
i
s
B
l
a
n
k
(
)
)
 
{
 

 
 
 
 
 
 
 
r
e
t
u
r
n
 
f
a
l
s
e
 

 
 
 
}
 

 
 
 
r
e
t
u
r
n
 
t
r
u
e
 

}
 

5
. 

In
 A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
.
k
t

, b
elo

w
 th

e o
n
C
r
e
a
t
e
V
i
e
w
(
)

 fu
n
ctio

n
 create a p

r
i
v
a
t
e

 fu
n
ctio

n
 

called
 i
s
E
n
t
r
y
V
a
l
i
d
(
)

 th
at retu

rn
s a B

o
o
l
e
a
n

. Y
o
u
 w

ill fix
 th

e m
issin

g
 retu

rn
 v

alu
e 

erro
r in

 th
e n

ex
t step

. 

p
r
i
v
a
t
e
 
f
u
n
 
i
s
E
n
t
r
y
V
a
l
i
d
(
)
:
 
B
o
o
l
e
a
n
 
{
 

}
 

6
. 

In
 th

e A
d
d
I
t
e
m
F
r
a
g
m
e
n
t

 class, im
p
lem

en
t th

e i
s
E
n
t
r
y
V
a
l
i
d
(
)
 fu

n
ctio

n
. C

all th
e 

i
s
E
n
t
r
y
V
a
l
i
d
(
)

 fu
n
ctio

n
 o

n
 th

e v
i
e
w
M
o
d
e
l

 in
stan

ce, p
assin

g
 in

 th
e tex

t fro
m

 th
e tex

t 

v
iew

s. R
etu

rn
 th

e v
alu

e o
f th

e v
i
e
w
M
o
d
e
l
.
i
s
E
n
t
r
y
V
a
l
i
d
(
)

 fu
n
ctio

n
. 

p
r
i
v
a
t
e
 
f
u
n
 
i
s
E
n
t
r
y
V
a
l
i
d
(
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
r
e
t
u
r
n
 
v
i
e
w
M
o
d
e
l
.
i
s
E
n
t
r
y
V
a
l
i
d
(
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
)
 

}
 

7
. 

In
 th

e A
d
d
I
t
e
m
F
r
a
g
m
e
n
t

 class b
elo

w
 th

e i
s
E
n
t
r
y
V
a
l
i
d
(
)

 fu
n
ctio

n
, ad

d
 an

o
th

er 

p
r
i
v
a
t
e
 fu

n
ctio

n
 called

 a
d
d
N
e
w
I
t
e
m
(
)
 w

ith
 n

o
 p

aram
eters an

d
 retu

rn
 n

o
th

in
g
. In

sid
e th

e 

fu
n
ctio

n
, call i

s
E
n
t
r
y
V
a
l
i
d
(
)

 in
sid

e th
e i

f
 co

n
d

itio
n
. 

p
r
i
v
a
t
e
 
f
u
n
 
a
d
d
N
e
w
I
t
e
m
(
)
 
{
 

 
 
 
i
f
 
(
i
s
E
n
t
r
y
V
a
l
i
d
(
)
)
 
{
 

 
 
 
}
 

}
 

8
. 

In
sid

e th
e i

f
 b

lo
ck

, call th
e a

d
d
N
e
w
I
t
e
m
(
)
m

eth
o
d

 o
n
 th

e v
i
e
w
M
o
d
e
l
 in

stan
ce. P

ass in
 

th
e item

 d
etails en

tered
 b

y
 th

e u
ser, u

se th
e b

i
n
d
i
n
g

 in
stan

ce to
 read

 th
em

. 

i
f
 
(
i
s
E
n
t
r
y
V
a
l
i
d
(
)
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
.
a
d
d
N
e
w
I
t
e
m
(
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
)
 

}
 



9
. 

B
elo

w
 th

e i
f
 b

lo
ck

, create a v
a
l
 a
c
t
i
o
n
 to

 n
av

ig
ate b

ack
 to

 th
e I

t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

. 

C
all f

i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
)
, p

assin
g
 in

 th
e a

c
t
i
o
n
. 

v
a
l
 
a
c
t
i
o
n
 
=
 

A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
T
o
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
(
)
 

f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

Im
p
o
rt a

n
d
r
o
i
d
x
.
n
a
v
i
g
a
t
i
o
n
.
f
r
a
g
m
e
n
t
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
.

 

1
0
. T

h
e co

m
p
lete m

eth
o
d
 sh

o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
. 

p
r
i
v
a
t
e
 
f
u
n
 
a
d
d
N
e
w
I
t
e
m
(
)
 
{
 

 
 
 
 
 
 
 
i
f
 
(
i
s
E
n
t
r
y
V
a
l
i
d
(
)
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
.
a
d
d
N
e
w
I
t
e
m
(
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
 
 
 
 
v
a
l
 
a
c
t
i
o
n
 
=
 

A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
T
o
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
(
)
 

 
 
 
 
 
 
 
 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

 
 
 
 
 
 
 
}
 

}
 

1
1
. T

o
 tie ev

ery
th

in
g
 to

g
eth

er, ad
d
 a click

 h
an

d
ler to

 th
e S

a
v
e b

u
tto

n
. In

 th
e 

A
d
d
I
t
e
m
F
r
a
g
m
e
n
t

 class, ab
o
v
e th

e o
n
D
e
s
t
r
o
y
V
i
e
w
(
)

 fu
n
ctio

n
, o

v
errid

e th
e 

o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 fu
n
ctio

n
. 

1
2
. In

sid
e th

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 fu
n
ctio

n
, ad

d
 a click

 h
an

d
ler to

 th
e sav

e b
u
tto

n
, an

d
 call 

a
d
d
N
e
w
I
t
e
m
(
)
fro

m
 it. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
b
i
n
d
i
n
g
.
s
a
v
e
A
c
t
i
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
 
 
 
a
d
d
N
e
w
I
t
e
m
(
)
 

 
 
 
}
 

}
 

1
3
. B

u
ild

 an
d
 ru

n
 y

o
u
r ap

p
. T

ap
 th

e +
 F

ab
. In

 th
e A

d
d

 Item
 screen

, ad
d
 th

e item
 d

etails an
d
 

tap
 S

a
v
e. T

h
is actio

n
 sav

es th
e d

ata, b
u
t y

o
u
 can

n
o
t see an

y
th

in
g
 y

et in
 th

e ap
p
. In

 th
e 

n
ex

t task
, y

o
u
 w

ill u
se th

e D
atab

ase In
sp

ecto
r to

 v
iew

 th
e d

ata y
o
u
 sav

ed
. 

https://developer.android.com/studio/inspect/database


V
iew

 th
e d

a
ta

b
a
se u

sin
g
 D

a
ta

b
a
se In

sp
ec

to
r
 

1
. 

R
u
n

 y
o
u
r ap

p
 o

n
 an

 em
u
lato

r o
r co

n
n

ected
 d

ev
ice ru

n
n
in

g
 A

P
I lev

el 2
6
 o

r h
ig

h
er, if y

o
u
 

h
av

e n
o
t d

o
n
e so

 alread
y
. D

atab
ase In

sp
ecto

r w
o
rk

s b
est o

n
 em

u
lato

r/d
ev

ices ru
n
n
in

g
 

A
P

I lev
el 2

6
. 

2
. 

In
 A

n
d
ro

id
 stu

d
io

, select V
iew

 >
 T

o
o
l W

in
d

o
w

s >
 D

a
ta

b
a
se In

sp
ecto

r fro
m

 th
e m

en
u
 

b
ar. 

3
. 

In
 th

e D
atab

ase In
sp

ecto
r p

an
e, select th

e c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y

 fro
m

 th
e d

ro
p
d
o
w

n
 

m
en

u
. 

4
. 

T
h
e item

_
d

a
ta

b
a
se in

 th
e In

v
en

to
ry

 ap
p
 ap

p
ears in

 th
e D

a
ta

b
a
ses p

an
e. E

x
p
an

d
 th

e 

n
o
d
e fo

r th
e item

_
d

a
ta

b
a
se an

d
 select Item

 to
 in

sp
ect. If y

o
u
r D

a
ta

b
a
ses p

an
e is em

p
ty

, 

u
se y

o
u
r em

u
lato

r to
 ad

d
 so

m
e item

s to
 th

e d
atab

ase u
sin

g
 th

e A
d

d
 Item

 screen
. 

5
. 

C
h
eck

 th
e L

iv
e u

p
d

a
tes ch

eck
b

o
x
 in

 th
e D

atab
ase In

sp
ecto

r to
 au

to
m

atically
 u

p
d
ate th

e 

d
ata it p

resen
ts as y

o
u
 in

teract w
ith

 y
o
u
r ru

n
n
in

g
 ap

p
 in

 th
e em

u
lato

r o
r d

ev
ice. 

 

C
o
n
g
ratu

latio
n
s! Y

o
u
 h

av
e created

 an
 ap

p
 th

at can
 p

ersist th
e d

ata u
sin

g
 R

o
o
m

. In
 th

e n
ex

t 

co
d
elab

, y
o
u
 w

ill ad
d
 a R

e
c
y
c
l
e
r
V
i
e
w

 to
 y

o
u
r ap

p
 to

 d
isp

lay
 th

e item
s o

n
 th

e d
atab

ase an
d
 ad

d
 

n
ew

 featu
res to

 th
e ap

p
 lik

e d
eletin

g
 an

d
 u

p
d
atin

g
 th

e en
tities. S

ee y
o
u
 th

ere! 

 1
0
. S

o
lu

tio
n

 co
d

e
 

T
h
e so

lu
tio

n
 co

d
e fo

r th
is co

d
elab

 is in
 th

e G
itH

u
b
 rep

o
 an

d
 b

ran
ch

 sh
o
w

n
 b

elo
w

. 

S
o
lu

tio
n

 C
o

d
e U

R
L

: 

https://developer.android.com/studio/inspect/database
https://developer.android.com/reference/androidx/room/package-summary
https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-persisting-data-room#9


P
ra

ctice
: B

u
ild

 B
u

s S
ch

ed
u

le a
p

p
 

1
. B

efo
re y

o
u

 b
eg

in
 

In
tro

d
u

ctio
n

 

In
 th

e P
ersist D

ata w
ith

 R
o
o
m

 co
d
elab

, y
o
u
 learn

ed
 h

o
w

 to
 im

p
lem

en
t a R

o
o
m

 d
atab

ase in
 an

 

A
n
d
ro

id
 ap

p
. T

h
is ex

ercise p
ro

v
id

es th
e o

p
p
o
rtu

n
ity

 to
 g

ain
 m

o
re fam

iliarity
 w

ith
 th

e 

im
p
lem

en
tatio

n
 o

f R
o
o
m

 d
atab

ases th
ro

u
g
h
 an

 in
d
ep

en
d
en

tly
 d

riv
en

 set o
f step

s. 

In
 th

is p
ractice set, y

o
u
 tak

e th
e co

n
cep

ts y
o

u
 learn

ed
 fro

m
 th

e P
ersist D

ata w
ith

 R
o
o
m

 co
d
elab

 

to
 co

m
p
lete th

e B
u
s S

ch
ed

u
le ap

p
. T

h
is ap

p
 p

resen
ts th

e u
ser w

ith
 a list o

f b
u
s sto

p
s an

d
 

sch
ed

u
led

 d
ep

artu
res u

sin
g
 d

ata p
ro

v
id

ed
 fro

m
 a R

o
o
m

 d
atab

ase. 

T
h
e so

lu
tio

n
 co

d
e is av

ailab
le at th

e en
d
. T

o
 m

ak
e th

e m
o
st o

f th
is learn

in
g
 ex

p
erien

ce, try
 to

 

im
p
lem

en
t an

d
 tro

u
b
lesh

o
o
t as m

u
ch

 as y
o
u
 can

 b
efo

re y
o
u
 lo

o
k
 at th

e p
ro

v
id

ed
 so

lu
tio

n
 co

d
e. It 

is d
u
rin

g
 th

is h
an

d
s-o

n
 tim

e th
at y

o
u
 learn

 th
e m

o
st. 

P
rer

eq
u

isites 

• 
A

n
d
ro

id
 B

asics w
ith

 C
o
m

p
o
se co

u
rsew

o
rk

 th
ro

u
g
h
 th

e P
ersist D

ata w
ith

 R
o
o
m

 co
d
elab

 

W
h

a
t y

o
u

'll n
eed

 

• 
A

 co
m

p
u
ter w

ith
 in

tern
et access an

d
 A

n
d
ro

id
 S

tu
d

io
 

• 
T

h
e B

u
s S

ch
ed

u
le starter co

d
e
 

W
h

a
t y

o
u

'll b
u

ild
 

In
 th

is p
ractice set, y

o
u
 co

m
p
lete th

e B
u
s S

ch
ed

u
le ap

p
 b

y
 im

p
lem

en
tin

g
 a d

atab
ase an

d
 th

en
 

d
eliv

erin
g
 d

ata to
 th

e U
I u

sin
g

 th
e d

atab
ase. A

 d
atab

ase file in
 th

e asset d
irecto

ry
 fo

u
n
d
 in

 th
e 

starter co
d

e p
ro

v
id

es d
ata fo

r th
e ap

p
. Y

o
u
 lo

ad
 th

is d
ata in

to
 a d

atab
ase an

d
 m

ak
e it av

ailab
le 

fo
r read

 u
sag

e b
y
 th

e ap
p

. 

A
fter y

o
u
 co

m
p
lete th

e ap
p
, it sh

o
w

s a list o
f b

u
s sto

p
s an

d
 co

rresp
o
n
d
in

g
 arriv

al tim
es. Y

o
u
 can

 

click
 an

 item
 in

 th
e list to

 trig
g
er n

av
ig

atio
n
 to

 a d
etail screen

 th
at p

ro
v
id

es d
ata fo

r th
at sto

p
. 

T
h
e co

m
p
leted

 ap
p
 sh

o
w

s th
is d

ata, lo
ad

ed
 fro

m
 a R

o
o
m

 d
atab

ase: 

https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#0
https://developer.android.com/codelabs/basic-android-kotlin-compose-persisting-data-room
https://developer.android.com/codelabs/basic-android-kotlin-compose-persisting-data-room
https://developer.android.com/codelabs/basic-android-kotlin-compose-persisting-data-room


3
. A

d
d

 d
ep

en
d

e
n

cie
s 

A
d
d
 th

e fo
llo

w
in

g
 d

ep
en

d
en

cies to
 th

e ap
p
: 

a
p

p
/b

u
ild

.g
ra

d
le.k

ts 

im
p
lem

en
tatio

n
("an

d
ro

id
x
.ro

o
m

:ro
o
m

-k
tx

:$
{
ro

o
tP

ro
ject.ex

tra["ro
o
m

_
v
ersio

n
"]}

") 

im
p
lem

en
tatio

n
("an

d
ro

id
x
.ro

o
m

:ro
o
m

-ru
n
tim

e:$
{
ro

o
tP

ro
ject.ex

tra["ro
o
m

_
v
ersio

n
"]}

") 

k
sp

("an
d
ro

id
x
.ro

o
m

:ro
o

m
-co

m
p
iler:$

{
ro

o
tP

ro
ject.ex

tra["ro
o
m

_
v
ersio

n
"]}

") 

Y
o
u
 sh

o
u
ld

 g
et th

e m
o
st cu

rren
t stab

le v
ersio

n
 o

f ro
o
m

 fro
m

 th
e R

o
o
m

 d
o
cu

m
en

tatio
n

 an
d
 ad

d
 

th
e co

rrect v
ersio

n
 n

u
m

b
er. A

t th
is m

o
m

en
t th

e latest v
ersio

n
 is: 

b
u

ild
.g

ra
d

le.k
ts 

set("ro
o
m

_
v
ersio

n
", "2

.5
.1

") 

4
. C

rea
te a

 R
o
o
m

 e
n

tity
 

C
o
n
v
ert th

e cu
rren

t B
u
s S

ch
ed

u
le d

ata class in
to

 a R
o
o
m

 E
n
tity

. 

T
h
e fo

llo
w

in
g
 im

ag
e sh

o
w

s a sam
p
le o

f w
h

at th
e fin

al d
ata tab

le lo
o
k
s lik

e, in
clu

d
in

g
 th

e 

sch
em

a an
d

 E
n
tity

 p
ro

p
erty

. 

 

5
. C

rea
te a

 d
a
ta

 a
c
cess o

b
jec

t 

C
reate a d

ata access o
b
ject (D

A
O

) to
 access th

e d
atab

ase. T
h

e D
A

O
 p

ro
v
id

es a m
eth

o
d
 to

 

retriev
e all th

e item
s in

 th
e d

atab
ase an

d
 a m

eth
o
d
 to

 retriev
e a sin

g
le item

 w
ith

 th
e n

am
e o

f th
e 

b
u
s sto

p
. M

ak
e su

re to
 o

rd
er th

e sch
ed

u
le b

y
 arriv

al tim
e. 

6
. C

rea
te a

 d
a
ta

b
a
se in

sta
n

ce
 

C
reate a R

o
o
m

 d
atab

ase th
at u

ses th
e E

n
tity

 an
d
 y

o
u
r D

A
O

. T
h
e d

atab
ase in

itializes itself w
ith

 

d
ata fro

m
 th

e assets/d
atab

ase/b
u
s_

sch
ed

u
le.d

b
 file in

 th
e starter co

d
e. 

https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#2
https://developer.android.com/jetpack/androidx/releases/room
https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#3
https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#4
https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#5


7
. U

p
d

a
te th

e V
ie

w
M

o
d

el 

U
p
d
ate th

e V
iew

M
o
d
el to

 retriev
e d

ata fro
m

 th
e D

A
O

 an
d
 p

ro
v
id

e it to
 th

e U
I in

stead
 o

f 

su
p
p
ly

in
g
 sam

p
le d

ata. M
ak

e su
re to

 lev
erag

e b
o

th
 o

f y
o
u
r D

A
O

 m
eth

o
d
s to

 su
p
p
ly

 d
ata fo

r th
e 

list an
d
 fo

r in
d
iv

id
u
al sto

p
s. 

8
. S

o
lu

tio
n

 co
d

e 

S
o
lu

tio
n

 co
d

e U
R

L
: 

h
ttp

s://g
ith

u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/b

asic-an
d
ro

id
-k

o
tlin

-co
m

p
o
se-train

in
g

-b
u
s-

sch
ed

u
le-ap

p
 

B
ra

n
ch

 n
a
m

e w
ith

 so
lu

tio
n

 co
d

e: m
ain

 

    

https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#6
https://developer.android.com/codelabs/basic-android-kotlin-compose-practice-bus-schedule-app#7
https://github.com/google-developer-training/basic-android-kotlin-compose-training-bus-schedule-app/tree/main
https://github.com/google-developer-training/basic-android-kotlin-compose-training-bus-schedule-app/tree/main


R
ea

d
 a

n
d

 u
p

d
a

te d
a

ta
 w

ith
 R

o
o

m
 

1
. B

efo
re y

o
u
 b

eg
in

 

2
. S

tarter ap
p
 o

v
erv

iew
 

3
. A

d
d
 a R

ecy
clerV

iew
 

4
. D

isp
lay

 item
 d

etails 

5
. Im

p
lem

en
t sell item

 

6
. S

o
lu

tio
n
 co

d
e 

7
. S

u
m

m
ary

 

8
. L

earn
 m

o
re 

1
. B

efo
re y

o
u
 b

eg
in

 

Y
o
u
 h

av
e learn

ed
 in

 th
e p

rev
io

u
s co

d
elab

s h
o

w
 to

 u
se a R

o
o
m

 p
ersisten

ce lib
rary

, an
 ab

stractio
n
 

lay
er o

n
 to

p
 o

f a S
Q

L
ite d

atab
ase to

 sto
re th

e ap
p
 d

ata. In
 th

is co
d
elab

, y
o
u
'll ad

d
 m

o
re featu

res 

to
 th

e In
v

en
to

ry
 ap

p
 an

d
 learn

 h
o
w

 to
 read

, d
isp

lay
, u

p
d
ate, an

d
 d

elete d
ata fro

m
 th

e S
Q

L
ite 

d
atab

ase u
sin

g
 R

o
o
m

. Y
o
u
 w

ill u
se a R

e
c
y
c
l
e
r
V
i
e
w

 to
 d

isp
lay

 th
e d

ata fro
m

 th
e d

atab
ase an

d
 

au
to

m
atically

 u
p
d
ate th

e d
ata w

h
en

 th
e u

n
d

erly
in

g
 d

ata in
 th

e d
atab

ase is ch
an

g
ed

. 

P
r
ere

q
u

isite
s 

• 
Y

o
u
 k

n
o
w

 h
o
w

 to
 create an

d
 in

teract w
ith

 th
e S

Q
L

ite d
atab

ase u
sin

g
 th

e R
o
o
m

 lib
rary

. 

• 
Y

o
u
 k

n
o
w

 h
o
w

 to
 create an

 en
tity

, D
A

O
, an

d
 d

atab
ase classes. 

• 
Y

o
u
 k

n
o
w

 h
o
w

 to
 u

se a d
ata access o

b
ject (D

A
O

) to
 m

ap
 K

o
tlin

 fu
n
ctio

n
s to

 S
Q

L
 

q
u
eries. 

• 
Y

o
u
 k

n
o
w

 h
o
w

 to
 d

isp
lay

 list item
s in

 a R
e
c
y
c
l
e
r
V
i
e
w

. 

• 
Y

o
u
'v

e tak
en

 th
e p

rev
io

u
s co

d
elab

 in
 th

is u
n
it, P

ersistin
g
 d

ata w
ith

 R
o
o
m

 

W
h

a
t y

o
u

'll lea
rn

 

• 
H

o
w

 to
 read

 an
d
 d

isp
lay

 en
tities fro

m
 a S

Q
L

ite d
atab

ase. 

• 
H

o
w

 to
 u

p
d
ate an

d
 d

elete en
tities fro

m
 a S

Q
L

ite d
atab

ase u
sin

g
 th

e R
o
o
m

 lib
rary

. 

W
h

a
t y

o
u

'll b
u

ild
 

• 
Y

o
u
'll b

u
ild

 an
 In

v
en

to
ry

 ap
p
 th

at d
isp

lay
s a list o

f in
v
en

to
ry

 item
s. T

h
e ap

p
 can

 u
p
d

ate, 

ed
it, an

d
 d

elete item
s fro

m
 th

e ap
p
 d

atab
ase u

sin
g
 R

o
o
m

. 

 

https://developer.android.com/codelabs/basic-android-kotlin-training-update-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-update-data-room#0
https://developer.android.com/training/data-storage/sqlite
https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room


2
. S

ta
rter a

p
p

 o
v
er

v
iew

 

T
h
is co

d
elab

 u
ses th

e In
v

en
to

ry
 ap

p
 so

lu
tio

n
 co

d
e fro

m
 th

e p
rev

io
u
s co

d
elab

 as th
e starter co

d
e. 

T
h
e starter ap

p
 alread

y
 sav

es d
ata u

sin
g
 th

e R
o
o

m
 p

ersisten
ce lib

rary
. T

h
e u

ser can
 ad

d
 d

ata to
 

th
e ap

p
 d

atab
ase u

sin
g
 th

e A
d

d
 Item

 screen
. 

N
o
te: T

h
e cu

rren
t v

ersio
n
 o

f th
e starter ap

p
 d

o
esn

't d
isp

lay
 th

e d
ate sto

red
 in

 th
e d

atab
ase. 

 

In
 th

is co
d

elab
, y

o
u
 w

ill ex
ten

d
 th

e ap
p
 to

 read
 an

d
 d

isp
lay

 th
e d

ata, u
p
d
ate an

d
 d

elete en
tities o

n
 

th
e d

atab
ase u

sin
g
 R

o
o
m

 lib
rary

. 

D
o
w

n
lo

a
d

 th
e sta

rter co
d

e fo
r th

is co
d

ela
b

 

T
h
is starter co

d
e is th

e sam
e as th

e so
lu

tio
n
 co

d
e fro

m
 th

e p
rev

io
u
s co

d
elab

. 

S
ta

rter C
o
d

e U
R

L
: h

ttp
s://g

ith
u
b
.co

m
/g

o
o
g
le-d

ev
elo

p
er-train

in
g
/an

d
ro

id
-b

asics-k
o
tlin

-

in
v
en

to
ry

-ap
p
/tree/ro

o
m

 

B
ra

n
ch

 n
a
m

e: r
o
o
m
 

T
o
 g

et th
e co

d
e fo

r th
is co

d
elab

 an
d
 o

p
en

 it in
 A

n
d
ro

id
 S

tu
d
io

, d
o
 th

e fo
llo

w
in

g
. 

G
e
t th

e co
d

e 

1
. 

C
lick

 o
n
 th

e p
ro

v
id

ed
 U

R
L

. T
h
is o

p
en

s th
e G

itH
u
b
 p

ag
e fo

r th
e p

ro
ject in

 a b
ro

w
ser. 

2
. 

O
n
 th

e G
itH

u
b
 p

ag
e fo

r th
e p

ro
ject, click

 th
e C

o
d

e b
u
tto

n
, w

h
ich

 b
rin

g
s u

p
 a d

ialo
g
. 

https://developer.android.com/codelabs/basic-android-kotlin-training-update-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-update-data-room#1
https://developer.android.com/codelabs/basic-android-kotlin-training-persisting-data-room
https://developer.android.com/reference/androidx/room/package-summary
https://github.com/google-developer-training/android-basics-kotlin-inventory-app/tree/room
https://github.com/google-developer-training/android-basics-kotlin-inventory-app/tree/room


N
o
tice th

at th
e p

rice is d
isp

lay
ed

 in
 th

e cu
rren

cy
 fo

rm
at. T

o
 co

n
v
ert a d

o
u
b

le v
alu

e to
 th

e d
esired

 

cu
rren

cy
 fo

rm
at, y

o
u
 w

ill ad
d
 an

 ex
ten

sio
n
 fu

n
ctio

n
 to

 th
e I

t
e
m
 class. 

E
x

ten
sio

n
 F

u
n

ctio
n

s 

K
o
tlin

 p
ro

v
id

es an
 ab

ility
 to

 ex
ten

d
 a class w

ith
 n

ew
 fu

n
ctio

n
ality

 w
ith

o
u
t h

av
in

g
 to

 in
h
erit fro

m
 

th
e class o

r m
o
d
ify

 th
e ex

istin
g
 d

efin
itio

n
 o

f th
e class. T

h
at m

ean
s y

o
u
 can

 ad
d
 fu

n
ctio

n
s to

 an
 

ex
istin

g
 class w

ith
o
u
t h

av
in

g
 to

 access its so
u
rce co

d
e. T

h
is is d

o
n
e v

ia sp
ecial d

eclaratio
n
s 

called
 exten

sio
n
s. 

F
o
r ex

am
p
le, y

o
u
 can

 w
rite n

ew
 fu

n
ctio

n
s fo

r a class fro
m

 a th
ird

-p
arty

 lib
rary

 th
at y

o
u
 can

't 

m
o
d
ify

. S
u
ch

 fu
n
ctio

n
s are av

ailab
le fo

r callin
g
 in

 th
e u

su
al w

ay
, as if th

ey
 w

ere m
eth

o
d
s o

f th
e 

o
rig

in
al class. T

h
ese fu

n
ctio

n
s are called

 exten
sio

n
 fu

n
ctio

n
s. (T

h
ere are also

 exten
sio

n
 

p
ro

p
erties th

at let y
o
u
 d

efin
e n

ew
 p

ro
p

erties fo
r ex

istin
g
 classes, b

u
t th

ese are o
u
tsid

e th
e sco

p
e 

o
f th

is co
d
elab

.) 

E
x
ten

sio
n

 fu
n
ctio

n
s d

o
n
't actu

ally
 m

o
d
ify

 th
e class, b

u
t allo

w
 y

o
u
 to

 u
se th

e d
o
t-n

o
tatio

n
 w

h
en

 

callin
g
 th

e fu
n
ctio

n
 o

n
 o

b
jects o

f th
at class. 

F
o
r ex

am
p
le, in

 th
e fo

llo
w

in
g
 co

d
e sn

ip
p
et y

o
u
 h

av
e a class called

 S
q
u
a
r
e
. T

h
is class h

as a 

p
ro

p
erty

 fo
r th

e sid
e an

d
 a fu

n
ctio

n
 to

 calcu
late th

e area o
f th

e sq
u

are. N
o
tice th

e 

S
q
u
a
r
e
.
p
e
r
i
m
e
t
e
r
(
)
 ex

ten
sio

n
 fu

n
ctio

n
, th

e fu
n
ctio

n
 n

am
e is p

refix
ed

 w
ith

 th
e class it o

p
erates 

o
n
. In

sid
e th

e fu
n
ctio

n
, y

o
u
 can

 referen
ce th

e p
u
b
lic p

ro
p
erties o

f th
e S

q
u
a
r
e

 class. 

O
b
serv

e th
e ex

ten
sio

n
 fu

n
ctio

n
 u

sag
e in

 th
e m

a
i
n
(
)

 fu
n
ctio

n
. T

h
e created

 ex
ten

sio
n
 fu

n
ctio

n
, 

p
e
r
i
m
e
t
e
r
(
)
, is called

 as a reg
u
lar fu

n
ctio

n
 in

sid
e th

at S
q
u
a
r
e
 class. 

E
x
a
m

p
le: 

c
l
a
s
s
 
S
q
u
a
r
e
(
v
a
l
 
s
i
d
e
:
 
D
o
u
b
l
e
)
{
 
 

 
 
 
 
 
 
 
 
f
u
n
 
a
r
e
a
(
)
:
 
D
o
u
b
l
e
{
 
 

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
s
i
d
e
 
*
 
s
i
d
e
;
 
 

 
 
 
 
}
 
 

}
 
 

 /
/
 
E
x
t
e
n
s
i
o
n
 
f
u
n
c
t
i
o
n
 
t
o
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
p
e
r
i
m
e
t
e
r
 
o
f
 
t
h
e
 
s
q
u
a
r
e
 

f
u
n
 
S
q
u
a
r
e
.
p
e
r
i
m
e
t
e
r
(
)
:
 
D
o
u
b
l
e
{
 
 

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
4
 
*
 
s
i
d
e
;
 
 

}
 

 /
/
 
U
s
a
g
e
 

f
u
n
 
m
a
i
n
(
a
r
g
s
:
 
A
r
r
a
y
<
S
t
r
i
n
g
>
)
{
 

 
 
 
 
 
 
v
a
l
 
s
q
u
a
r
e
 
=
 
S
q
u
a
r
e
(
5
.
5
)
;
 
 

 
 
 
 
 
 
v
a
l
 
p
e
r
i
m
e
t
e
r
V
a
l
u
e
 
=
 
s
q
u
a
r
e
.
p
e
r
i
m
e
t
e
r
(
)
 

 
 
 
 
 
 
p
r
i
n
t
l
n
(
"
P
e
r
i
m
e
t
e
r
:
 
$
p
e
r
i
m
e
t
e
r
V
a
l
u
e
"
)
 

 
 
 
 
 
 
v
a
l
 
a
r
e
a
V
a
l
u
e
 
=
 
s
q
u
a
r
e
.
a
r
e
a
(
)
 

 
 
 
 
 
 
p
r
i
n
t
l
n
(
"
A
r
e
a
:
 
$
a
r
e
a
V
a
l
u
e
"
)
 

}
 

https://kotlinlang.org/docs/extensions.html


In
 th

is step
, y

o
u
 w

ill fo
rm

at th
e item

 p
rice to

 a cu
rren

cy
 fo

rm
at strin

g
. In

 g
en

eral, y
o
u
 d

o
n
't w

an
t 

to
 ch

an
g
e an

 en
tity

 class th
at rep

resen
ts d

ata ju
st to

 fo
rm

at th
e d

ata (see sin
g
le resp

o
n
sib

ility
 

p
rin

cip
le), so

 in
stead

 y
o
u

'll ad
d
 an

 ex
ten

sio
n
 fu

n
ctio

n
. 

1
. 

In
 I
t
e
m
.
k
t
, b

elo
w

 th
e class d

efin
itio

n
, ad

d
 an

 ex
ten

sio
n

 fu
n
ctio

n
 called

 

I
t
e
m
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)

 th
at tak

es n
o
 p

aram
eters an

d
 retu

rn
s a S

t
r
i
n
g

. N
o
tice th

e 

class n
am

e an
d
 th

e d
o
t-n

o
tatio

n
 in

 th
e fu

n
ctio

n
 n

am
e. 

f
u
n
 
I
t
e
m
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)
:
 
S
t
r
i
n
g
 
=
 

 
 
 
N
u
m
b
e
r
F
o
r
m
a
t
.
g
e
t
C
u
r
r
e
n
c
y
I
n
s
t
a
n
c
e
(
)
.
f
o
r
m
a
t
(
i
t
e
m
P
r
i
c
e
)
 

Im
p
o
rt j

a
v
a
.
t
e
x
t
.
N
u
m
b
e
r
F
o
r
m
a
t

, w
h
en

 p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

. 

A
d

d
 L

istA
d

a
p

ter 

In
 th

is step
, y

o
u
'll ad

d
 a list ad

ap
ter to

 th
e R

e
c
y
c
l
e
r
V
i
e
w

. S
in

ce y
o
u
're fam

iliar w
ith

 

im
p
lem

en
tin

g
 th

e ad
ap

ter fro
m

 p
rev

io
u
s co

d
elab

s, th
e in

stru
ctio

n
s are su

m
m

arized
 b

elo
w

. T
h
e 

co
m

p
leted

 I
t
e
m
L
i
s
t
A
d
a
p
t
e
r

 file is at th
e en

d
 o

f th
is step

 fo
r y

o
u
r co

n
v
en

ien
ce, an

d
 to

 h
elp

 

in
crease y

o
u
r u

n
d
erstan

d
in

g
 o

f th
e R

o
o
m

 co
n
cep

ts in
 th

e co
d
elab

. 

1
. 

In
 th

e c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y

 p
ack

ag
e, ad

d
 a K

o
tlin

 class n
am

ed
 I
t
e
m
L
i
s
t
A
d
a
p
t
e
r

. 

P
ass in

 a fu
n
ctio

n
 called

 o
n
I
t
e
m
C
l
i
c
k
e
d
(
)
 as a co

n
stru

cto
r p

aram
eter th

at tak
es in

 an
 

I
t
e
m

 o
b
ject as p

aram
eter. 

2
. 

C
h
an

g
e th

e I
t
e
m
L
i
s
t
A
d
a
p
t
e
r

 class sig
n
atu

re to
 ex

ten
d
 L
i
s
t
A
d
a
p
t
e
r
. P

ass in
 th

e I
t
e
m
 

an
d
 I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
.
I
t
e
m
V
i
e
w
H
o
l
d
e
r

 as p
aram

eters. 

3
. 

A
d
d
 th

e co
n
stru

cto
r p

aram
eter D

i
f
f
C
a
l
l
b
a
c
k

; th
e L

i
s
t
A
d
a
p
t
e
r
 w

ill u
se th

is to
 fig

u
re 

o
u
t w

h
at ch

an
g
ed

 in
 th

e list. 

4
. 

O
v
errid

e th
e req

u
ired

 m
eth

o
d
s o

n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
)

 an
d
 o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
)

. 

5
. 

T
h
e o

n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
)

 m
eth

o
d
 retu

rn
s a n

ew
 V
i
e
w
H
o
l
d
e
r
 w

h
en

 R
ecy

clerV
iew

 

n
eed

s o
n
e. 

6
. 

In
sid

e th
e o

n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
)

 m
eth

o
d
, create a n

ew
 V
i
e
w
, in

flate it fro
m

 th
e 

i
t
e
m
_
l
i
s
t
_
i
t
e
m
.
x
m
l

 lay
o
u
t file u

sin
g
 th

e au
to

 g
en

erated
 b

in
d
in

g
 class, 

I
t
e
m
L
i
s
t
I
t
e
m
B
i
n
d
i
n
g

. 

7
. 

Im
p
lem

en
t th

e o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
)

 m
eth

o
d
. G

et th
e cu

rren
t item

 u
sin

g
 th

e m
eth

o
d

 

g
e
t
I
t
e
m
(
)
, p

assin
g
 th

e p
o
sitio

n
. 

8
. 

S
et th

e click
 listen

er o
n
 th

e i
t
e
m
V
i
e
w
, call th

e fu
n

ctio
n
 o
n
I
t
e
m
C
l
i
c
k
e
d
(
)

 in
sid

e th
e 

listen
er. 

9
. 

D
efin

e th
e I

t
e
m
V
i
e
w
H
o
l
d
e
r

 class, ex
ten

d
 it fro

m
 R
e
c
y
c
l
e
r
V
i
e
w
.
V
i
e
w
H
o
l
d
e
r
.

 O
v
errid

e 

th
e b

i
n
d
(
)
 fu

n
ctio

n
, p

ass in
 th

e I
t
e
m
 o

b
ject. 

1
0
. D

efin
e a co

m
p
an

io
n
 o

b
ject. In

sid
e th

e co
m

p
an

io
n
 o

b
ject, d

efin
e a v

a
l
 o

f th
e ty

p
e 

D
i
f
f
U
t
i
l
.
I
t
e
m
C
a
l
l
b
a
c
k
<
I
t
e
m
>
(
)

 called
 D
i
f
f
C
a
l
l
b
a
c
k

. O
v
errid

e th
e req

u
ired

 

m
eth

o
d
s a

r
e
I
t
e
m
s
T
h
e
S
a
m
e
(
)

 an
d
 a
r
e
C
o
n
t
e
n
t
s
T
h
e
S
a
m
e
(
)

, an
d
 d

efin
e th

em
. 

T
h
e fin

ish
ed

 class sh
o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
: 

https://en.wikipedia.org/wiki/Single-responsibility_principle
https://en.wikipedia.org/wiki/Single-responsibility_principle


p
a
c
k
a
g
e
 
c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
 

 i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
v
i
e
w
.
L
a
y
o
u
t
I
n
f
l
a
t
e
r
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
.
v
i
e
w
.
V
i
e
w
G
r
o
u
p
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
D
i
f
f
U
t
i
l
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
L
i
s
t
A
d
a
p
t
e
r
 

i
m
p
o
r
t
 
a
n
d
r
o
i
d
x
.
r
e
c
y
c
l
e
r
v
i
e
w
.
w
i
d
g
e
t
.
R
e
c
y
c
l
e
r
V
i
e
w
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
I
t
e
m
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
 

i
m
p
o
r
t
 
c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
b
i
n
d
i
n
g
.
I
t
e
m
L
i
s
t
I
t
e
m
B
i
n
d
i
n
g
 

 /
*
*
 

*
 
[
L
i
s
t
A
d
a
p
t
e
r
]
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
f
o
r
 
t
h
e
 
r
e
c
y
c
l
e
r
v
i
e
w
.
 

*
/
 

 c
l
a
s
s
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
(
p
r
i
v
a
t
e
 
v
a
l
 
o
n
I
t
e
m
C
l
i
c
k
e
d
:
 
(
I
t
e
m
)
 
-
>
 
U
n
i
t
)
 
:
 

 
 
 
L
i
s
t
A
d
a
p
t
e
r
<
I
t
e
m
,
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
.
I
t
e
m
V
i
e
w
H
o
l
d
e
r
>
(
D
i
f
f
C
a
l
l
b
a
c
k
)
 
{
 

  
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
C
r
e
a
t
e
V
i
e
w
H
o
l
d
e
r
(
p
a
r
e
n
t
:
 
V
i
e
w
G
r
o
u
p
,
 
v
i
e
w
T
y
p
e
:
 
I
n
t
)
:
 

I
t
e
m
V
i
e
w
H
o
l
d
e
r
 
{
 

 
 
 
 
 
 
 
r
e
t
u
r
n
 
I
t
e
m
V
i
e
w
H
o
l
d
e
r
(
 

 
 
 
 
 
 
 
 
 
 
 
I
t
e
m
L
i
s
t
I
t
e
m
B
i
n
d
i
n
g
.
i
n
f
l
a
t
e
(
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L
a
y
o
u
t
I
n
f
l
a
t
e
r
.
f
r
o
m
(
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
p
a
r
e
n
t
.
c
o
n
t
e
x
t
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
)
 

 
 
 
}
 

  
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
B
i
n
d
V
i
e
w
H
o
l
d
e
r
(
h
o
l
d
e
r
:
 
I
t
e
m
V
i
e
w
H
o
l
d
e
r
,
 
p
o
s
i
t
i
o
n
:
 
I
n
t
)
 
{
 

 
 
 
 
 
 
 
v
a
l
 
c
u
r
r
e
n
t
 
=
 
g
e
t
I
t
e
m
(
p
o
s
i
t
i
o
n
)
 

 
 
 
 
 
 
 
h
o
l
d
e
r
.
i
t
e
m
V
i
e
w
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
 
 
 
 
 
 
 
o
n
I
t
e
m
C
l
i
c
k
e
d
(
c
u
r
r
e
n
t
)
 

 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
h
o
l
d
e
r
.
b
i
n
d
(
c
u
r
r
e
n
t
)
 

 
 
 
}
 

  
 
 
c
l
a
s
s
 
I
t
e
m
V
i
e
w
H
o
l
d
e
r
(
p
r
i
v
a
t
e
 
v
a
r
 
b
i
n
d
i
n
g
:
 
I
t
e
m
L
i
s
t
I
t
e
m
B
i
n
d
i
n
g
)
 
:
 

 
 
 
 
 
 
 
R
e
c
y
c
l
e
r
V
i
e
w
.
V
i
e
w
H
o
l
d
e
r
(
b
i
n
d
i
n
g
.
r
o
o
t
)
 
{
 

  
 
 
 
 
 
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

  
 
 
c
o
m
p
a
n
i
o
n
 
o
b
j
e
c
t
 
{
 

 
 
 
 
 
 
 
p
r
i
v
a
t
e
 
v
a
l
 
D
i
f
f
C
a
l
l
b
a
c
k
 
=
 
o
b
j
e
c
t
 
:
 
D
i
f
f
U
t
i
l
.
I
t
e
m
C
a
l
l
b
a
c
k
<
I
t
e
m
>
(
)
 
{
 

 
 
 
 
 
 
 
 
 
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
a
r
e
I
t
e
m
s
T
h
e
S
a
m
e
(
o
l
d
I
t
e
m
:
 
I
t
e
m
,
 
n
e
w
I
t
e
m
:
 
I
t
e
m
)
:
 

B
o
o
l
e
a
n
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
o
l
d
I
t
e
m
 
=
=
=
 
n
e
w
I
t
e
m
 

 
 
 
 
 
 
 
 
 
 
 
}
 

  
 
 
 
 
 
 
 
 
 
 
o
v
e
r
r
i
d
e
 
f
u
n
 
a
r
e
C
o
n
t
e
n
t
s
T
h
e
S
a
m
e
(
o
l
d
I
t
e
m
:
 
I
t
e
m
,
 
n
e
w
I
t
e
m
:
 
I
t
e
m
)
:
 

B
o
o
l
e
a
n
 
{
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
o
l
d
I
t
e
m
.
i
t
e
m
N
a
m
e
 
=
=
 
n
e
w
I
t
e
m
.
i
t
e
m
N
a
m
e
 

 
 
 
 
 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
}
 



1
1
. In

 I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
.
k
t

, im
p
lem

en
t th

e b
i
n
d
(
)

 fu
n
ctio

n
 in

 I
t
e
m
V
i
e
w
H
o
l
d
e
r

 class. 

B
in

d
 th

e i
t
e
m
N
a
m
e

 T
ex

tV
iew

 to
 i
t
e
m
.
i
t
e
m
N
a
m
e

. G
et th

e p
rice in

 cu
rren

cy
 fo

rm
at u

sin
g
 

th
e g

e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)

 ex
ten

sio
n
 fu

n
ctio

n
, an

d
 b

in
d
 it to

 th
e i

t
e
m
P
r
i
c
e

 T
ex

tV
iew

. 

C
o
n

v
ert th

e q
u
a
n
t
i
t
y
I
n
S
t
o
c
k

 v
alu

e to
 S
t
r
i
n
g

, an
d
 b

in
d
 it to

 th
e i

t
e
m
Q
u
a
n
t
i
t
y

 

T
ex

tV
iew

. T
h
e co

m
p
leted

 m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e th
is: 

f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
i
t
e
m
N
a
m
e
.
t
e
x
t
 
=
 
i
t
e
m
.
i
t
e
m
N
a
m
e
 

 
 
 
 
 
 
 
i
t
e
m
P
r
i
c
e
.
t
e
x
t
 
=
 
i
t
e
m
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)
 

 
 
 
 
 
 
 
i
t
e
m
Q
u
a
n
t
i
t
y
.
t
e
x
t
 
=
 
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
}
 

}
 

W
h
en

 p
ro

m
p
ted

 b
y
 A

n
d

ro
id

 S
tu

d
io

, im
p
o
rt 

c
o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e

. 

U
se L

istA
d

a
p

te
r
 

In
 th

is task
, y

o
u
 w

ill u
p
d

ate th
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

 an
d
 th

e I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

 to
 d

isp
lay

 th
e 

item
 d

etails o
n
 th

e screen
 u

sin
g
 th

e list ad
ap

ter y
o
u
 created

 in
 th

e p
rev

io
u
s step

. 

1
. 

A
t th

e b
eg

in
n
in

g
 o

f th
e class I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, create a v
a
l
 n

am
ed

 a
l
l
I
t
e
m
s

 o
f th

e 

ty
p
e L

i
v
e
D
a
t
a
<
L
i
s
t
<
I
t
e
m
>
>

 fo
r th

e item
s fro

m
 th

e d
atab

ase. D
o
n
't w

o
rry

 ab
o
u
t th

e 

erro
r, y

o
u
 w

ill fix
 it so

o
n
. 

v
a
l
 
a
l
l
I
t
e
m
s
:
 
L
i
v
e
D
a
t
a
<
L
i
s
t
<
I
t
e
m
>
>
 

Im
p
o
rt a

n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
L
i
v
e
D
a
t
a

 w
h
en

 p
ro

m
p
ted

 b
y
 th

e A
n
d
ro

id
 S

tu
d
io

. 

2
. 

C
all g

e
t
I
t
e
m
s
(
)

 o
n
 i
t
e
m
D
a
o
 an

d
 assig

n
 it to

 a
l
l
I
t
e
m
s
. T

h
e g

e
t
I
t
e
m
s
(
)

 fu
n
ctio

n
 

retu
rn

s a F
l
o
w
. T

o
 co

n
su

m
e th

e d
ata as a L

i
v
e
D
a
t
a

 v
alu

e, u
se th

e a
s
L
i
v
e
D
a
t
a
(
)

 

fu
n
ctio

n
. T

h
e fin

ish
ed

 d
efin

itio
n
 sh

o
u
ld

 lo
o
k
 lik

e th
is: 

v
a
l
 
a
l
l
I
t
e
m
s
:
 
L
i
v
e
D
a
t
a
<
L
i
s
t
<
I
t
e
m
>
>
 
=
 
i
t
e
m
D
a
o
.
g
e
t
I
t
e
m
s
(
)
.
a
s
L
i
v
e
D
a
t
a
(
)
 

Im
p
o
rt a

n
d
r
o
i
d
x
.
l
i
f
e
c
y
c
l
e
.
a
s
L
i
v
e
D
a
t
a

, w
h
en

 p
ro

m
p
ted

 b
y
 th

e A
n
d
ro

id
 S

tu
d
io

. 

3
. 

In
 I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

, at th
e b

eg
in

n
in

g
 o

f th
e class, d

eclare a p
r
i
v
a
t
e

 im
m

u
tab

le 

p
ro

p
erty

 called
 v
i
e
w
M
o
d
e
l

 o
f th

e ty
p
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

. U
se b

y
 d

eleg
ate to

 h
an

d
 

o
ff th

e p
ro

p
erty

 in
itializatio

n
 to

 th
e a

c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s

 class. P
ass in

 th
e 

I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 co
n
stru

cto
r. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

 
 
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 

 
 
 
 
 
 
 
(
a
c
t
i
v
i
t
y
?
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 
I
n
v
e
n
t
o
r
y
A
p
p
l
i
c
a
t
i
o
n
)
.
d
a
t
a
b
a
s
e
.
i
t
e
m
D
a
o
(
)
 

 
 
 
)
 

}
 

https://developer.android.com/reference/kotlin/androidx/lifecycle/package-summary#aslivedata


Im
p
o
rt a

n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s

 w
h
en

 req
u

ested
 b

y
 th

e A
n
d
ro

id
 S

tu
d
io

. 

4
. 

S
till w

ith
in

 th
e I

t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

, scro
ll to

 fu
n
ctio

n
 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

. B
elo

w
 th

e call 

to
 s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, d
eclare a v

a
l
 n

am
ed

 a
d
a
p
t
e
r
. In

itialize th
e n

ew
 a
d
a
p
t
e
r
 

p
ro

p
erty

 u
sin

g
 th

e d
efau

lt co
n
stru

cto
r, I

t
e
m
L
i
s
t
A
d
a
p
t
e
r
{
}

 p
assin

g
 in

 n
o
th

in
g
. 

5
. 

B
in

d
 th

e n
ew

ly
 created

 a
d
a
p
t
e
r

 to
 th

e r
e
c
y
c
l
e
r
V
i
e
w

 as fo
llo

w
s: 

v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

}
 

b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
a
d
a
p
t
e
r
 

6
. 

S
till in

sid
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

, after settin
g
 th

e ad
ap

ter. A
ttach

 an
 o

b
serv

er o
n
 th

e 

a
l
l
I
t
e
m
s
 to

 listen
 fo

r th
e d

ata ch
an

g
es. 

7
. 

In
sid

e th
e o

b
serv

er, call s
u
b
m
i
t
L
i
s
t
(
)
 o

n
 th

e a
d
a
p
t
e
r
 an

d
 p

ass in
 th

e n
ew

 list. T
h
is w

ill 

u
p
d
ate th

e R
ecy

clerV
iew

 w
ith

 th
e n

ew
 item

s o
n
 th

e list. 

v
i
e
w
M
o
d
e
l
.
a
l
l
I
t
e
m
s
.
o
b
s
e
r
v
e
(
t
h
i
s
.
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
)
 
{
 
i
t
e
m
s
 
-
>
 

 
 
 
i
t
e
m
s
.
l
e
t
 
{
 

 
 
 
 
 
 
 
a
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
i
t
)
 

 
 
 
}
 

}
 

8
. 

V
erify

 th
at th

e co
m

p
leted

 o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

 m
eth

o
d
 lo

o
k
s lik

e th
e b

elo
w

. R
u
n
 th

e ap
p
. 

N
o
tice th

at th
e in

v
en

to
ry

 list is d
isp

lay
ed

, if y
o
u
 item

s sav
ed

 in
 y

o
u
r ap

p
 d

atab
ase. A

d
d
 

so
m

e in
v
en

to
ry

 item
s to

 th
e ap

p
 d

atab
ase if th

e list is em
p
ty

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

  
 
 
v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

 
 
 
 
 
 
}
 

 
 
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
.
a
d
a
p
t
e
r
 
=
 
a
d
a
p
t
e
r
 

 
 
 
v
i
e
w
M
o
d
e
l
.
a
l
l
I
t
e
m
s
.
o
b
s
e
r
v
e
(
t
h
i
s
.
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
)
 
{
 
i
t
e
m
s
 
-
>
 

 
 
 
 
 
 
 
i
t
e
m
s
.
l
e
t
 
{
 

 
 
 
 
 
 
 
 
 
 
 
a
d
a
p
t
e
r
.
s
u
b
m
i
t
L
i
s
t
(
i
t
)
 

 
 
 
 
 
 
 
}
 

 
 
 
}
 

 
 
 
b
i
n
d
i
n
g
.
r
e
c
y
c
l
e
r
V
i
e
w
.
l
a
y
o
u
t
M
a
n
a
g
e
r
 
=
 
L
i
n
e
a
r
L
a
y
o
u
t
M
a
n
a
g
e
r
(
t
h
i
s
.
c
o
n
t
e
x
t
)
 

 
 
 
b
i
n
d
i
n
g
.
f
l
o
a
t
i
n
g
A
c
t
i
o
n
B
u
t
t
o
n
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 

 
 
 
 
 
 
 
v
a
l
 
a
c
t
i
o
n
 
=
 

I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
T
o
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
(
 

 
 
 
 
 
 
 
 
 
 
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
a
d
d
_
f
r
a
g
m
e
n
t
_
t
i
t
l
e
)
 

 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
t
h
i
s
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

 
 
 
}
 

}
 



 4
. D

isp
la

y
 item

 d
eta

ils 

In
 th

is task
, y

o
u
 w

ill read
 an

d
 d

isp
lay

 th
e en

tity
 d

etails o
n
 th

e Item
 D

eta
ils screen

. Y
o
u
 w

ill u
se 

th
e p

rim
ary

 k
ey

 (th
e item

 i
d
) to

 read
 th

e d
etails, su

ch
 as n

am
e, p

rice an
d
 q

u
an

tity
 fro

m
 th

e 

in
v
en

to
ry

 ap
p
 d

atab
ase an

d
 d

isp
lay

 th
em

 o
n
 th

e Item
 D

eta
ils screen

 u
sin

g
 th

e 

f
r
a
g
m
e
n
t
_
i
t
e
m
_
d
e
t
a
i
l
.
x
m
l

 lay
o
u
t file. T

h
e lay

o
u
t file f

r
a
g
m
e
n
t
_
i
t
e
m
_
d
e
t
a
i
l
.
x
m
l

 is 

p
red

esig
n
ed

 fo
r y

o
u
 an

d
 co

n
tain

s th
ree T

ex
tV

iew
s th

at d
isp

lay
 th

e item
 d

etails. 

 

Y
o
u
 w

ill im
p
lem

en
t th

e fo
llo

w
in

g
 step

s in
 th

is task
: 

• 
A

d
d
 a click

 h
an

d
ler to

 th
e R

ecy
clerV

iew
 to

 n
av

ig
ate th

e ap
p
 to

 th
e Item

 D
eta

ils screen
. 

• 
In

 th
e I

t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

 frag
m

en
t, retriev

e th
e d

ata fro
m

 th
e d

atab
ase an

d
 d

isp
lay

. 

https://developer.android.com/codelabs/basic-android-kotlin-training-update-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-update-data-room#3


• 
B

in
d

 th
e T

ex
tV

iew
s to

 th
e V

iew
M

o
d
el d

ata. 

A
d

d
 a

 click
 h

a
n

d
ler 

1
. 

In
 I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

, scro
ll to

 th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

 fu
n
ctio

n
 to

 u
p
d
ate th

e ad
ap

ter 

d
efin

itio
n
. 

2
. 

A
d
d
 a lam

b
d
a as a co

n
stru

cto
r p

aram
eter to

 th
e I

t
e
m
L
i
s
t
A
d
a
p
t
e
r
{
}

. 

v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

}
 

3
. 

In
sid

e th
e lam

b
d
a, create a v

a
l
 called

 a
c
t
i
o
n

. Y
o

u
 w

ill fix
 th

e in
itializatio

n
 erro

r so
o
n
. 

v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

 
 
 
 
v
a
l
 
a
c
t
i
o
n
 

}
 

4
. 

C
all a

c
t
i
o
n
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
T
o
I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
(
)

 m
eth

o
d
 o

n
 th

e 

I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s

 p
assin

g
 in

 th
e item

 i
d
. A

ssig
n
 th

e retu
rn

ed
 

N
a
v
D
i
r
e
c
t
i
o
n
s
 o

b
ject to

 a
c
t
i
o
n
. 

v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

 
 
 
v
a
l
 
a
c
t
i
o
n
 

=
 
 
 
 
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
T
o
I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
(
i
t

.
i
d
)
 

}
 

5
. 

B
elo

w
 th

e a
c
t
i
o
n

 d
efin

itio
n
, retriev

e a N
a
v
C
o
n
t
r
o
l
l
e
r

 in
stan

ce u
sin

g
 

t
h
i
s
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
 an

d
 call n

a
v
i
g
a
t
e
(
)

 o
n
 it p

asin
g
 in

 th
e a

c
t
i
o
n

. T
h
e 

ad
ap

ter d
efin

itio
n
 sh

o
u
ld

 lo
o
k
 lik

e th
is: 

v
a
l
 
a
d
a
p
t
e
r
 
=
 
I
t
e
m
L
i
s
t
A
d
a
p
t
e
r
 
{
 

 
 
 
v
a
l
 
a
c
t
i
o
n
 

=
 
 
 
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
T
o
I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
(
i
t
.

i
d
)
 

 
 
 
t
h
i
s
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

}
 

6
. 

R
u
n

 th
e ap

p
. C

lick
 o

n
 an

 item
 in

 th
e R

e
c
y
c
l
e
r
V
i
e
w

. T
h
e ap

p
 n

av
ig

ates to
 th

e Item
 

D
eta

ils screen
. N

o
tice th

at th
e d

etails are b
lan

k
. T

ap
 o

n
 th

e b
u
tto

n
s, n

o
th

in
g
 h

ap
p
en

s. 



In
 later step

s y
o
u
 w

ill d
isp

lay
 th

e en
tity

 d
etails o

n
 th

e Item
 D

eta
ils screen

 an
d
 ad

d
 fu

n
ctio

n
ality

 

to
 sell an

d
 d

elete b
u
tto

n
s. 

R
etr

ie
v
e ite

m
 d

eta
ils 

In
 th

is step
, y

o
u
 w

ill ad
d
 a n

ew
 fu

n
ctio

n
 to

 th
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, to
 retriev

e th
e item

 d
etails 

fro
m

 th
e d

atab
ase b

ased
 o

n
 th

e item
 i
d

. In
 th

e n
ex

t step
, y

o
u
 w

ill u
se th

is fu
n
ctio

n
 to

 d
isp

lay
 th

e 

en
tity

 d
etails o

n
 th

e Item
 D

eta
ils screen

. 

1
. 

In
 I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 a fu

n
ctio

n
 n

am
ed

 r
e
t
r
i
e
v
e
I
t
e
m
(
)

 th
at tak

es an
 I
n
t
 fo

r 

th
e item

 id
 an

d
 retu

rn
s a L

i
v
e
D
a
t
a
<
I
t
e
m
>
. Y

o
u
 w

ill fix
 th

e retu
rn

 ex
p
ressio

n
 erro

r so
o
n
. 

f
u
n
 
r
e
t
r
i
e
v
e
I
t
e
m
(
i
d
:
 
I
n
t
)
:
 
L
i
v
e
D
a
t
a
<
I
t
e
m
>
 
{
 

}
 

2
. 

In
sid

e th
e n

ew
 fu

n
ctio

n
, call g

e
t
I
t
e
m
(
)
 o

n
 th

e i
t
e
m
D
a
o

, p
assin

g
 in

 th
e p

aram
eter i

d
. 

T
h
e g

e
t
I
t
e
m
(
)
 fu

n
ctio

n
 retu

rn
s a F

l
o
w
. T

o
 co

n
su

m
e th

e F
l
o
w
 v

alu
e as L

i
v
e
D
a
t
a

 call 

a
s
L
i
v
e
D
a
t
a
(
)
 fu

n
ctio

n
 an

d
 u

se th
is as th

e retu
rn

 o
f r

e
t
r
i
e
v
e
I
t
e
m
(
)
 fu

n
ctio

n
. T

h
e 

co
m

p
leted

 fu
n
ctio

n
 sh

o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
: 

f
u
n
 
r
e
t
r
i
e
v
e
I
t
e
m
(
i
d
:
 
I
n
t
)
:
 
L
i
v
e
D
a
t
a
<
I
t
e
m
>
 
{
 

 
 
 
r
e
t
u
r
n
 
i
t
e
m
D
a
o
.
g
e
t
I
t
e
m
(
i
d
)
.
a
s
L
i
v
e
D
a
t
a
(
)
 

}
 

B
in

d
 d

a
ta

 to
 th

e T
ex

tV
iew

s 

In
 th

is step
, y

o
u
 w

ill create a V
iew

M
o
d

el in
stan

ce in
 th

e I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

 an
d
 b

in
d
 th

e 

V
iew

M
o
d
el d

ata to
 th

e T
ex

tV
iew

s in
 th

e Item
 D

e
ta

ils screen
. Y

o
u
 w

ill also
 attach

 an
 o

b
serv

er 

to
 th

e d
ata in

 th
e V

iew
M

o
d
el to

 k
eep

 y
o
u
r in

v
en

to
ry

 list u
p
d
ated

 o
n
 th

e screen
, if u

n
d
erly

in
g
 

d
ata in

 th
e d

atab
ase ch

an
g
es. 

1
. 

In
 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, ad
d
 a m

u
tab

le p
ro

p
erty

 called
 i
t
e
m
 o

f th
e ty

p
e I

t
e
m

 en
tity

. 

Y
o
u
 w

ill u
se th

is p
ro

p
erty

 to
 sto

re in
fo

rm
atio

n
 ab

o
u
t a sin

g
le en

tity
. T

h
is p

ro
p
erty

 w
ill b

e 

in
itialized

 later, so
 p

refix
 it w

ith
 l
a
t
e
i
n
i
t
. 

l
a
t
e
i
n
i
t
 
v
a
r
 
i
t
e
m
:
 
I
t
e
m
 

Im
p
o
rt c

o
m
.
e
x
a
m
p
l
e
.
i
n
v
e
n
t
o
r
y
.
d
a
t
a
.
I
t
e
m

, w
h
en

 p
ro

m
p
ted

 b
y
 th

e A
n
d
ro

id
 S

tu
d
io

. 

2
. 

A
t th

e b
eg

in
n
in

g
 o

f th
e class I

t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, d
eclare a p

r
i
v
a
t
e

 im
m

u
tab

le 

p
ro

p
erty

 called
 v
i
e
w
M
o
d
e
l

 o
f th

e ty
p
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

. U
se b

y
 d

eleg
ate to

 h
an

d
 

o
ff th

e p
ro

p
erty

 in
itializatio

n
 to

 th
e a

c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s

 class. P
ass in

 th
e 

I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y

 co
n
stru

cto
r. 

p
r
i
v
a
t
e
 
v
a
l
 
v
i
e
w
M
o
d
e
l
:
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
 
b
y
 
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s
 
{
 

 
 
 
I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l
F
a
c
t
o
r
y
(
 



 
 
 
 
 
 
 
(
a
c
t
i
v
i
t
y
?
.
a
p
p
l
i
c
a
t
i
o
n
 
a
s
 
I
n
v
e
n
t
o
r
y
A
p
p
l
i
c
a
t
i
o
n
)
.
d
a
t
a
b
a
s
e
.
i
t
e
m
D
a
o
(
)
 

 
 
 
)
 

}
 

Im
p
o
rt a

n
d
r
o
i
d
x
.
f
r
a
g
m
e
n
t
.
a
p
p
.
a
c
t
i
v
i
t
y
V
i
e
w
M
o
d
e
l
s

, if p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

. 

3
. 

S
till in

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, create a p
r
i
v
a
t
e

 fu
n
ctio

n
 called

 b
i
n
d
(
)

 th
at tak

es an
 

in
stan

ce o
f th

e I
t
e
m

 en
tity

 as th
e p

aram
eter an

d
 retu

rn
s n

o
th

in
g
. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

}
 

4
. 

Im
p
lem

en
t th

e b
i
n
d
(
)

 fu
n
ctio

n
, th

is is sim
ilar to

 w
h
at y

o
u
 h

av
e d

o
n

e in
 th

e 

I
t
e
m
L
i
s
t
A
d
a
p
t
e
r

. S
et th

e t
e
x
t
 p

ro
p
erty

 o
f i

t
e
m
N
a
m
e

 T
ex

tV
iew

 to
 i
t
e
m
.
i
t
e
m
N
a
m
e

. 

C
all g

e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)
 o

n
 th

e i
t
e
m
 p

ro
p
erty

 to
 fo

rm
at th

e p
rice v

alu
e, an

d
 set it to

 

th
e t

e
x
t
 p

ro
p
erty

 o
f i

t
e
m
P
r
i
c
e

 T
ex

tV
iew

. C
o
n
v

ert th
e q

u
a
n
t
i
t
y
I
n
S
t
o
c
k

 to
 S
t
r
i
n
g
 

an
d
 set it to

 th
e t

e
x
t

 p
ro

p
erty

 o
f i

t
e
m
Q
u
a
n
t
i
t
y

 T
ex

tV
iew

. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
 
=
 
i
t
e
m
.
i
t
e
m
N
a
m
e
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
 
=
 
i
t
e
m
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)
 

 
 
 
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
 
=
 
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
.
t
o
S
t
r
i
n
g
(
)
 

}
 

5
. 

U
p
d
ate th

e b
i
n
d
(
)

 fu
n

ctio
n
 to

 u
se th

e a
p
p
l
y
{
}

 sco
p
e fu

n
ctio

n
 to

 th
e co

d
e b

lo
ck

 as 

sh
o
w

n
 b

elo
w

. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
i
t
e
m
N
a
m
e
.
t
e
x
t
 
=
 
i
t
e
m
.
i
t
e
m
N
a
m
e
 

 
 
 
 
 
 
 
i
t
e
m
P
r
i
c
e
.
t
e
x
t
 
=
 
i
t
e
m
.
g
e
t
F
o
r
m
a
t
t
e
d
P
r
i
c
e
(
)
 

 
 
 
 
 
 
 
i
t
e
m
C
o
u
n
t
.
t
e
x
t
 
=
 
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
}
 

}
 

6
. 

S
till in

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, o
v
errid

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

}
 

7
. 

In
 o

n
e o

f th
e p

rev
io

u
s step

s, y
o
u
 p

assed
 item

 id
 as a n

av
ig

atio
n
 arg

u
m

en
t to

 

I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

 fro
m

 th
e I

t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

. In
sid

e o
n
V
i
e
w
C
r
e
a
t
e
d
(
)

, b
elo

w
 

th
e call to

 th
e su

p
er class fu

n
ctio

n
, create an

 im
m

u
tab

le v
ariab

le called
 i
d
. R

etriev
e an

d
 

assig
n
 th

e n
av

ig
atio

n
 arg

u
m

en
t to

 th
is n

ew
 v

ariab
le. 

v
a
l
 
i
d
 
=
 
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
 



8
. 

N
o
w

 y
o
u
'll u

se th
is i

d
 v

ariab
le to

 retriev
e th

e item
 d

etails. S
till in

sid
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)

, 

call th
e r

e
t
r
i
e
v
e
I
t
e
m
(
)

 fu
n
ctio

n
 o

n
 th

e v
i
e
w
M
o
d
e
l

 p
assin

g
 in

 th
e i

d
. A

ttach
 an

 

o
b
serv

er to
 th

e retu
rn

ed
 v

alu
e p

assin
g
 in

 th
e v

i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r

 an
d
 a lam

b
d
a. 

v
i
e
w
M
o
d
e
l
.
r
e
t
r
i
e
v
e
I
t
e
m
(
i
d
)
.
o
b
s
e
r
v
e
(
t
h
i
s
.
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
)
 
{
 
 

 
 
 
}
 

9
. 

In
sid

e th
e lam

b
d
a, p

ass in
 s
e
l
e
c
t
e
d
I
t
e
m
 as th

e p
aram

eter w
h
ich

 co
n
tain

s th
e I

t
e
m
 en

tity
 

retriev
ed

 fro
m

 th
e d

atab
ase. In

 th
e lam

b
d
a fu

n
ctio

n
 b

o
d
y
, assig

n
 s
e
l
e
c
t
e
d
I
t
e
m

 v
alu

e to
 

i
t
e
m

. C
all b

i
n
d
(
)

 fu
n
ctio

n
 p

assin
g
 in

 th
e i

t
e
m

. T
h
e co

m
p
leted

 fu
n

ctio
n
 sh

o
u
ld

 lo
o
k

 lik
e 

th
e fo

llo
w

in
g
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
v
a
l
 
i
d
 
=
 
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
 

 
 
 
v
i
e
w
M
o
d
e
l
.
r
e
t
r
i
e
v
e
I
t
e
m
(
i
d
)
.
o
b
s
e
r
v
e
(
t
h
i
s
.
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
)
 
{
 
s
e
l
e
c
t
e
d
I
t
e
m
 

-
>
 

 
 
 
 
 
 
 
i
t
e
m
 
=
 
s
e
l
e
c
t
e
d
I
t
e
m
 

 
 
 
 
 
 
 
b
i
n
d
(
i
t
e
m
)
 

 
 
 
}
 

}
 

1
0
. R

u
n

 th
e ap

p
. C

lick
 o

n
 an

y
 list elem

en
t o

n
 th

e In
v
en

to
ry

 screen
, Item

 D
eta

ils screen
 is 

d
isp

lay
ed

. N
o
tice th

at n
o

w
 th

e screen
 is n

o
t b

lan
k
 an

y
 m

o
re, it d

isp
lay

s th
e en

tity
 d

etails 

retriev
ed

 fro
m

 th
e in

v
en

to
ry

 d
atab

ase. 



1
1
. T

ap
 o

n
 th

e S
ell, D

elete, an
d
 F

A
B

 b
u
tto

n
s. N

o
th

in
g
 h

ap
p
en

s! In
 n

ex
t task

s, y
o
u
'll 

im
p
lem

en
t th

e fu
n
ctio

n
ality

 o
f th

ese b
u
tto

n
s. 

 5
. Im

p
le

m
en

t sell item
 

In
 th

is task
, y

o
u
 w

ill ex
ten

d
 th

e featu
res o

f th
e ap

p
, im

p
lem

en
t sell fu

n
ctio

n
ality

. H
ere is a h

ig
h
 

lev
el g

ist o
f th

e in
stru

ctio
n
s fo

r th
is step

. 

• 
A

d
d
 a fu

n
ctio

n
 in

 th
e V

iew
M

o
d
el to

 u
p
d
ate an

 en
tity

 

• 
C

reate a n
ew

 m
eth

o
d
 to

 red
u
ce th

e q
u

an
tity

 an
d
 u

p
d
ate th

e en
tity

 in
 th

e ap
p
 d

atab
ase. 

• 
A

ttach
 a click

 listen
er to

 th
e S

ell b
u
tto

n
 

• 
D

isab
le th

e S
ell b

u
tto

n
 if th

e q
u

an
tity

 is zero
. 

L
et's co

d
e: 

1
. 

In
 I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 a p

riv
ate fu

n
ctio

n
 called

 u
p
d
a
t
e
I
t
e
m
(
)
 th

at tak
es an

 

in
stan

ce o
f th

e en
tity

 class, I
t
e
m
 an

d
 retu

rn
s n

o
th

in
g
. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

}
 

2
. 

Im
p
lem

en
t th

e n
ew

 m
eth

o
d
, u

p
d
a
t
e
I
t
e
m
(
)
. T

o
 call u

p
d
a
t
e
(
)
 su

sp
en

d
 m

eth
o
d
 fro

m
 th

e 

I
t
e
m
D
a
o
 class, lau

n
ch

 a co
ro

u
tin

e u
sin

g
 th

e v
i
e
w
M
o
d
e
l
S
c
o
p
e

. In
sid

e th
e lau

n
ch

 b
lo

ck
, 

m
ak

e a call to
 th

e u
p
d
a
t
e
(
)
 fu

n
ctio

n
 o

n
 i
t
e
m
D
a
o

 p
assin

g
 in

 th
e i

t
e
m
. Y

o
u
r co

m
p
leted

 

m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
S
c
o
p
e
.
l
a
u
n
c
h
 
{
 

 
 
 
 
 
 
 
i
t
e
m
D
a
o
.
u
p
d
a
t
e
(
i
t
e
m
)
 

 
 
 
}
 

}
 

3
. 

S
till in

sid
e th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 an

o
th

er m
eth

o
d
 called

 s
e
l
l
I
t
e
m
(
)

 th
at tak

es 

an
 in

stan
ce o

f th
e I

t
e
m
 en

tity
 class an

d
 retu

rn
s n

o
th

in
g
. 

f
u
n
 
s
e
l
l
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

}
 

4
. 

In
sid

e th
e s

e
l
l
I
t
e
m
(
)

 fu
n
ctio

n
, ad

d
 an

 i
f
 co

n
d
itio

n
 to

 ch
eck

 w
h
eth

er th
e 

i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k

 is g
reater th

an
 0

. 

f
u
n
 
s
e
l
l
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
i
f
 
(
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
>
 
0
)
 
{
 

 
 
 
}
 

}
 

https://developer.android.com/codelabs/basic-android-kotlin-training-update-data-room?continue=https%3A%2F%2Fdeveloper.android.com%2Fcourses%2Fpathways%2Fandroid-basics-kotlin-unit-5-pathway-2%23codelab-https%3A%2F%2Fdeveloper.android.com%2Fcodelabs%2Fbasic-android-kotlin-training-update-data-room#4


In
sid

e th
e i

f
 b

lo
ck

 y
o
u
 w

ill u
se c

o
p
y
(
)
 fu

n
ctio

n
 fo

r D
ata class to

 u
p
d
ate th

e en
tity

. 

D
a
ta

 cla
ss: co

p
y
() 

T
h
e c

o
p
y
(
)
 fu

n
ctio

n
 is p

ro
v
id

ed
 b

y
 d

efau
lt to

 all th
e in

stan
ces o

f d
ata classes. T

h
is fu

n
ctio

n
 is 

u
sed

 to
 co

p
y

 an
 o

b
ject fo

r ch
an

g
in

g
 so

m
e o

f its p
ro

p
erties, b

u
t k

eep
in

g
 th

e rest o
f th

e p
ro

p
erties 

u
n
ch

an
g
ed

. 

F
o
r ex

am
p
le, co

n
sid

er th
e U

s
e
r
 class an

d
 its in

stan
ce j

a
c
k
 as sh

o
w

n
 b

elo
w

. If y
o
u
 w

an
t to

 create 

a n
ew

 in
stan

ce w
ith

 o
n
ly

 u
p
d
atin

g
 th

e a
g
e
 p

ro
p
erty

, its im
p
lem

en
tatio

n
 w

o
u
ld

 b
e as fo

llo
w

s: 

E
x
a
m

p
le 

/
/
 
D
a
t
a
 
c
l
a
s
s
 

d
a
t
a
 
c
l
a
s
s
 
U
s
e
r
(
v
a
l
 
n
a
m
e
:
 
S
t
r
i
n
g
 
=
 
"
"
,
 
v
a
l
 
a
g
e
:
 
I
n
t
 
=
 
0
)
 

 /
/
 
D
a
t
a
 
c
l
a
s
s
 
i
n
s
t
a
n
c
e
 

v
a
l
 
j
a
c
k
 
=
 
U
s
e
r
(
n
a
m
e
 
=
 
"
J
a
c
k
"
,
 
a
g
e
 
=
 
1
)
 

 /
/
 
A
 
n
e
w
 
i
n
s
t
a
n
c
e
 
i
s
 
c
r
e
a
t
e
d
 
w
i
t
h
 
i
t
s
 
a
g
e
 
p
r
o
p
e
r
t
y
 
c
h
a
n
g
e
d
,
 
r
e
s
t
 
o
f
 
t
h
e
 

p
r
o
p
e
r
t
i
e
s
 
u
n
c
h
a
n
g
e
d
.
 

v
a
l
 
o
l
d
e
r
J
a
c
k
 
=
 
j
a
c
k
.
c
o
p
y
(
a
g
e
 
=
 
2
)
 

5
. 

B
ack

 to
 th

e s
e
l
l
I
t
e
m
(
)

 fu
n
ctio

n
 in

 th
e I

n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

. In
sid

e th
e i

f
 b

lo
ck

, 

create a n
ew

 im
m

u
tab

le p
ro

p
erty

 called
 n
e
w
I
t
e
m

. C
all c

o
p
y
(
)
 fu

n
ctio

n
 o

n
 th

e i
t
e
m
 

in
stan

ce p
assin

g
 in

 th
e u

p
d
ated

 q
u
a
n
t
i
t
y
I
n
S
t
o
c
k

, th
at is d

ecreasin
g
 th

e sto
ck

 b
y
 1

. 

v
a
l
 
n
e
w
I
t
e
m
 
=
 
i
t
e
m
.
c
o
p
y
(
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
=
 
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
-
 
1
)
 
 
 

6
. 

B
elo

w
 th

e d
efin

itio
n
 o

f th
e n

e
w
I
t
e
m
, m

ak
e a call to

 th
e u

p
d
a
t
e
I
t
e
m
(
)
 fu

n
ctio

n
 p

assin
g
 

in
 th

e n
ew

 u
p
d
ated

 en
tity

, th
at is n

e
w
I
t
e
m
. T

h
e co

m
p
leted

 m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e th
e 

fo
llo

w
in

g
. 

f
u
n
 
s
e
l
l
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
i
f
 
(
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
>
 
0
)
 
{
 

 
 
 
 
 
 
 
/
/
 
D
e
c
r
e
a
s
e
 
t
h
e
 
q
u
a
n
t
i
t
y
 
b
y
 
1
 

 
 
 
 
 
 
 
v
a
l
 
n
e
w
I
t
e
m
 
=
 
i
t
e
m
.
c
o
p
y
(
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
=
 
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
-
 
1
)
 

 
 
 
 
 
 
 
u
p
d
a
t
e
I
t
e
m
(
n
e
w
I
t
e
m
)
 

 
 
 
}
 

}
 

7
. 

T
o
 ad

d
 th

e sellin
g
 sto

ck
 featu

re, g
o
 to

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

. S
cro

ll to
 th

e en
d
 o

f th
e 

b
i
n
d
(
)
 fu

n
ctio

n
. In

sid
e th

e a
p
p
l
y
 b

lo
ck

, set a click
 listen

er to
 th

e S
ell b

u
tto

n
 an

d
 call th

e 

s
e
l
l
I
t
e
m
(
)
 fu

n
ctio

n
 o

n
 v
i
e
w
M
o
d
e
l
. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 .
.
.
 

 
 
 
 
s
e
l
l
I
t
e
m
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
v
i
e
w
M
o
d
e
l
.
s
e
l
l
I
t
e
m
(
i
t
e
m
)
 
}
 

https://kotlinlang.org/docs/data-classes.html#copying
https://kotlinlang.org/docs/data-classes.html#copying


1
0
. T

o
 g

iv
e u

sers b
etter feed

b
ack

, y
o
u
 m

ig
h
t w

an
t to

 d
isab

le th
e S

ell b
u
tto

n
 w

h
en

 th
ere is n

o
 

item
 to

 sell. In
 I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 a fu

n
ctio

n
 to

 ch
eck

 if th
e q

u
an

tity
 is g

reater 

th
an

 0
. N

am
e th

e fu
n

ctio
n
 i
s
S
t
o
c
k
A
v
a
i
l
a
b
l
e
(
)

, th
at tak

es an
 I
t
e
m
 in

stan
ce an

d
 retu

rn
s 

a B
o
o
l
e
a
n
. 

f
u
n
 
i
s
S
t
o
c
k
A
v
a
i
l
a
b
l
e
(
i
t
e
m
:
 
I
t
e
m
)
:
 
B
o
o
l
e
a
n
 
{
 

 
 
 
r
e
t
u
r
n
 
(
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
>
 
0
)
 

}
 

1
1
. G

o
 to

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, scro
ll to

 th
e b

i
n
d
(
)

 fu
n
ctio

n
. In

sid
e th

e ap
p
ly

 b
lo

ck
, call 

th
e i

s
S
t
o
c
k
A
v
a
i
l
a
b
l
e
(
)

 fu
n
ctio

n
 o

n
 v
i
e
w
M
o
d
e
l

 p
assin

g
 in

 th
e i

t
e
m
. S

et th
e retu

rn
 

v
alu

e to
 i
s
E
n
a
b
l
e
d

 p
ro

p
erty

 o
f th

e S
ell b

u
tto

n
. Y

o
u
r co

d
e sh

o
u
ld

 lo
o
k
 so

m
eth

in
g
 lik

e 

th
is. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
s
e
l
l
I
t
e
m
.
i
s
E
n
a
b
l
e
d
 
=
 
v
i
e
w
M
o
d
e
l
.
i
s
S
t
o
c
k
A
v
a
i
l
a
b
l
e
(
i
t
e
m
)
 

 
 
 
 
 
 
 
s
e
l
l
I
t
e
m
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
v
i
e
w
M
o
d
e
l
.
s
e
l
l
I
t
e
m
(
i
t
e
m
)
 
}
 

 
 
 
}
 

}
 

1
2
. R

u
n

 y
o
u
r ap

p
, n

o
tice th

at th
e S

ell b
u
tto

n
 is d

isab
led

 w
h
en

 th
e q

u
an

tity
 in

 sto
ck

 is zero
. 

C
o
n

g
ratu

latio
n
s o

n
 im

p
lem

en
tin

g
 th

e sell item
 featu

re to
 y

o
u
r ap

p
. 



D
ele

te item
 en

tity
 

S
im

ilar to
 th

e p
rev

io
u
s task

, y
o
u
 w

ill ex
ten

d
 th

e featu
res o

f y
o
u
r ap

p
 fu

rth
er b

y
 im

p
lem

en
tin

g
 

d
elete fu

n
ctio

n
ality

. H
ere are th

e h
ig

h
-lev

el in
stru

ctio
n
s fo

r th
is step

, it's m
u
ch

 easier th
an

 

im
p
lem

en
tin

g
 th

e sell featu
re. 

• 
A

d
d
 a fu

n
ctio

n
 in

 th
e V

iew
M

o
d
el to

 d
elete an

 en
tity

 fro
m

 th
e d

atab
ase

 

• 
A

d
d
 a n

ew
 m

eth
o
d
 in

 th
e I

t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

 to
 call th

e n
ew

 d
elete fu

n
ctio

n
 an

d
 

h
an

d
le n

av
ig

atio
n
. 

• 
A

ttach
 a click

 listen
er to

 th
e D

elete b
u
tto

n
. 

L
et's co

n
tin

u
e to

 co
d
e: 

1
. 

In
 I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 a n

ew
 fu

n
ctio

n
 called

 d
e
l
e
t
e
I
t
e
m
(
)
, w

h
ich

 tak
es an

 

in
stan

ce o
f th

e I
t
e
m

 en
tity

 class called
 i
t
e
m

 an
d
 retu

rn
s n

o
th

in
g
. In

sid
e th

e 

d
e
l
e
t
e
I
t
e
m
(
)
 fu

n
ctio

n
, lau

n
ch

 a co
ro

u
tin

e w
ith

 v
i
e
w
M
o
d
e
l
S
c
o
p
e
. In

sid
e th

e l
a
u
n
c
h
 

b
lo

ck
 call th

e d
e
l
e
t
e
(
)

 m
eth

o
d
 o

n
 i
t
e
m
D
a
o

 p
assin

g
 in

 th
e i

t
e
m
. 

f
u
n
 
d
e
l
e
t
e
I
t
e
m
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
S
c
o
p
e
.
l
a
u
n
c
h
 
{
 

 
 
 
 
 
 
 
i
t
e
m
D
a
o
.
d
e
l
e
t
e
(
i
t
e
m
)
 

 
 
 
}
 

}
 

2
. 

In
 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, scro
ll to

 th
e b

eg
in

n
in

g
 o

f th
e d

e
l
e
t
e
I
t
e
m
(
)
fu

n
ctio

n
. C

all 

d
e
l
e
t
e
I
t
e
m
(
)
 o

n
 th

e v
i
e
w
M
o
d
e
l
, p

ass in
 th

e i
t
e
m
. T

h
e i

t
e
m
 in

stan
ce co

n
tain

s th
e en

tity
 

cu
rren

tly
 d

isp
lay

ed
 o

n
 th

e Item
 D

eta
ils screen

. Y
o
u
r co

m
p
leted

 m
eth

o
d
 sh

o
u
ld

 lo
o
k
 lik

e 

th
is. 

p
r
i
v
a
t
e
 
f
u
n
 
d
e
l
e
t
e
I
t
e
m
(
)
 
{
 

 
 
 
v
i
e
w
M
o
d
e
l
.
d
e
l
e
t
e
I
t
e
m
(
i
t
e
m
)
 

 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
U
p
(
)
 

}
 

3
. 

S
till w

ith
in

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, scro
ll to

 th
e s

h
o
w
C
o
n
f
i
r
m
a
t
i
o
n
D
i
a
l
o
g
(
)

fu
n
ctio

n
. 

T
h
is fu

n
ctio

n
 is g

iv
en

 fo
r y

o
u
 as p

art o
f th

e starter co
d
e. T

h
is m

eth
o
d
 d

isp
lay

s an
 alert 

d
ialo

g
 to

 g
et th

e u
ser's co

n
firm

atio
n
 b

efo
re d

eletin
g
 th

e item
 an

d
 calls d

e
l
e
t
e
I
t
e
m
(
)

 

fu
n
ctio

n
 w

h
en

 th
e p

o
sitiv

e b
u
tto

n
 is tap

p
ed

. 

p
r
i
v
a
t
e
 
f
u
n
 
s
h
o
w
C
o
n
f
i
r
m
a
t
i
o
n
D
i
a
l
o
g
(
)
 
{
 

 
 
 
 
 
 
 
 
M
a
t
e
r
i
a
l
A
l
e
r
t
D
i
a
l
o
g
B
u
i
l
d
e
r
(
r
e
q
u
i
r
e
C
o
n
t
e
x
t
(
)
)
 

 
 
 
 
 
 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
 
 
 
 
 
.
s
e
t
P
o
s
i
t
i
v
e
B
u
t
t
o
n
(
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
y
e
s
)
)
 
{
 
_
,
 
_
 
-
>
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d
e
l
e
t
e
I
t
e
m
(
)
 

 
 
 
 
 
 
 
 
 
 
 
 
}
 

 
 
 
 
 
 
 
 
 
 
 
 
.
s
h
o
w
(
)
 

 
 
 
 
}
 

T
h
e s

h
o
w
C
o
n
f
i
r
m
a
t
i
o
n
D
i
a
l
o
g
(
)

fu
n
ctio

n
 d

isp
lay

s a alert d
ialo

g
 w

h
ich

 lo
o
k
s lik

e th
e fo

llo
w

in
g
: 



 

4
. 

In
 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, at th
e en

d
 o

f b
i
n
d
(
)

 fu
n
ctio

n
, in

sid
e th

e a
p
p
l
y

 b
lo

ck
, set th

e 

click
 listen

er to
 th

e d
elete b

u
tto

n
. C

all s
h
o
w
C
o
n
f
i
r
m
a
t
i
o
n
D
i
a
l
o
g
(
)

in
sid

e th
e click

 

listen
er lam

b
d
a. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
d
e
l
e
t
e
I
t
e
m
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
s
h
o
w
C
o
n
f
i
r
m
a
t
i
o
n
D
i
a
l
o
g
(
)
 
}
 

 
 
 
}
 

}
 

5
. 

R
u
n

 y
o
u
r ap

p
! S

elect a list elem
en

t o
n
 th

e In
v
en

to
ry

 list screen
, in

 th
e Item

 D
eta

ils 

screen
 tap

 D
ele

te b
u
tto

n
. T

ap
 Y

es, th
e ap

p
 n

av
ig

ates b
ack

 to
 th

e In
v

en
to

ry
 screen

. N
o
tice 

th
at th

e en
tity

 y
o
u
 d

eleted
 is n

o
 lo

n
g
er in

 th
e ap

p
 d

atab
ase. C

o
n
g
ratu

latio
n
s o

n
 

im
p
lem

en
tin

g
 th

e d
elete featu

re. 

 



E
d

it ite
m

 en
tity

 

S
im

ilar to
 th

e p
rev

io
u
s task

s, in
 th

is task
 y

o
u
 w

ill ad
d
 an

o
th

er featu
re en

h
an

cem
en

t to
 th

e ap
p
. 

Y
o
u
 w

ill im
p
lem

en
t th

e ed
it item

 en
tity

. 

H
ere is a q

u
ick

 ru
n
 th

ro
u

g
h
 o

f th
e step

s to
 ed

it an
 en

tity
 in

 th
e ap

p
 d

atab
ase: 

• 
R

eu
se th

e A
d

d
 Item

 screen
 b

y
 u

p
d
atin

g
 th

e frag
m

en
t title to

 E
d
it Item

. 

• 
A

d
d
 click

 listen
er to

 th
e F

A
B

, to
 n

av
ig

ate to
 th

e E
d

it Item
 screen

. 

• 
P

o
p
u
late th

e T
ex

tV
iew

s w
ith

 th
e en

tity
 d

etails. 

• 
U

p
d
ate th

e en
tity

 in
 th

e d
atab

ase u
sin

g
 R

o
o
m

. 

A
d

d
 click

 listen
er to

 th
e F

A
B

 

1
. 

In
 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, ad
d
 a n

ew
 p
r
i
v
a
t
e

 fu
n

ctio
n
 called

 e
d
i
t
I
t
e
m
(
)

th
at tak

es n
o
 

p
aram

eters an
d
 retu

rn
s n

o
th

in
g

. In
 th

e n
ex

t step
, y

o
u
 w

ill b
e reu

sin
g

 th
e 

f
r
a
g
m
e
n
t
_
a
d
d
_
i
t
e
m
.
x
m
l

, b
y
 u

p
d
atin

g
 th

e screen
 title to

 E
d

it Item
. T

o
 ach

iev
e th

is y
o
u
 

w
ill sen

d
 th

e frag
m

en
t title strin

g
 alo

n
g
 w

ith
 item

 id
 as p

art o
f th

e actio
n
. 

p
r
i
v
a
t
e
 
f
u
n
 
e
d
i
t
I
t
e
m
(
)
 
{
 

}
 

A
fter y

o
u
 u

p
d
ate th

e frag
m

en
t title th

e E
d

it Item
 screen

 sh
o
u
ld

 lo
o
k
 lik

e th
e fo

llo
w

in
g
. 



2
. 

In
sid

e e
d
i
t
I
t
e
m
(
)

 fu
n
ctio

n
, create an

 im
m

u
tab

le v
ariab

le called
 a
c
t
i
o
n

. M
ak

e a call to
 

a
c
t
i
o
n
I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
T
o
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
(
)

 o
n
 

I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s

 p
assin

g
 in

 title strin
g
, e

d
i
t
_
f
r
a
g
m
e
n
t
_
t
i
t
l
e

 an
d
 th

e 

item
 i
d
. A

ssig
n
 th

e retu
rn

ed
 v

alu
e to

 a
c
t
i
o
n

. B
elo

w
 th

e d
efin

itio
n
 o

f a
c
t
i
o
n

, call 

t
h
i
s
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
)

 p
assin

g
 in

 th
e a

c
t
i
o
n
 to

 n
av

ig
ate to

 th
e E

d
it 

Item
 screen

. 

p
r
i
v
a
t
e
 
f
u
n
 
e
d
i
t
I
t
e
m
(
)
 
{
 

 
 
 
v
a
l
 
a
c
t
i
o
n
 
=
 

I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t
T
o
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
(
 

 
 
 
 
 
 
 
g
e
t
S
t
r
i
n
g
(
R
.
s
t
r
i
n
g
.
e
d
i
t
_
f
r
a
g
m
e
n
t
_
t
i
t
l
e
)
,
 

 
 
 
 
 
 
 
i
t
e
m
.
i
d
 

 
 
 
)
 

 
 
 
t
h
i
s
.
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 

}
 

3
. 

S
till w

ith
in

 I
t
e
m
D
e
t
a
i
l
F
r
a
g
m
e
n
t

, scro
ll to

 th
e b

i
n
d
(
)
 fu

n
ctio

n
. In

sid
e th

e a
p
p
l
y
 b

lo
ck

, 

set th
e click

 listen
er to

 th
e F

A
B

, call th
e e

d
i
t
I
t
e
m
(
)

 fu
n
ctio

n
 fro

m
 th

e lam
b
d
a to

 

n
av

ig
ate to

 th
e E

d
it Item

 screen
. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
.
.
.
 

 
 
 
 
 
 
 
e
d
i
t
I
t
e
m
.
s
e
t
O
n
C
l
i
c
k
L
i
s
t
e
n
e
r
 
{
 
e
d
i
t
I
t
e
m
(
)
 
}
 

 
 
 
}
 

}
 

4
. 

R
u
n

 th
e ap

p
. G

o
 to

 th
e Item

 D
eta

ils screen
. C

lick
 o

n
 F

A
B

. N
o
tice th

e title o
f th

e screen
 

is u
p
d

ated
 to

 E
d
it Item

, b
u
t all tex

t field
s are em

p
ty

. In
 th

e n
ex

t step
, y

o
u
'll fix

 th
is. 



v
a
l
 
p
r
i
c
e
 
=
 
"
%
.
2
f
"
.
f
o
r
m
a
t
(
i
t
e
m
.
i
t
e
m
P
r
i
c
e
)
 

3
. 

B
elo

w
 th

e p
r
i
c
e
 d

efin
itio

n
, u

se th
e a

p
p
l
y
 sco

p
e fu

n
ctio

n
 o

n
 th

e b
i
n
d
i
n
g

 p
ro

p
erty

 as 

sh
o
w

n
 b

elo
w

. 

b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

}
 

4
. 

In
sid

e th
e a

p
p
l
y
 sco

p
e fu

n
ctio

n
 co

d
e b

lo
ck

, S
et i

t
e
m
.
i
t
e
m
N
a
m
e

 to
 th

e tex
t p

ro
p
erty

 o
f 

th
e i

t
e
m
N
a
m
e
. U

se s
e
t
T
e
x
t
(
)

 fu
n
ctio

n
 an

d
 p

ass in
 i
t
e
m
.
i
t
e
m
N
a
m
e
 strin

g
 an

d
 

T
e
x
t
V
i
e
w
.
B
u
f
f
e
r
T
y
p
e
.
S
P
A
N
N
A
B
L
E

 as B
u
f
f
e
r
T
y
p
e

. 

b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
i
t
e
m
N
a
m
e
.
s
e
t
T
e
x
t
(
i
t
e
m
.
i
t
e
m
N
a
m
e
,
 
T
e
x
t
V
i
e
w
.
B
u
f
f
e
r
T
y
p
e
.
S
P
A
N
N
A
B
L
E
)
 

}
 

Im
p
o
rt a

n
d
r
o
i
d
.
w
i
d
g
e
t
.
T
e
x
t
V
i
e
w

, if p
ro

m
p
ted

 b
y
 A

n
d
ro

id
 S

tu
d
io

. 

5
. 

S
im

ilar to
 th

e ab
o
v
e step

, set th
e tex

t p
ro

p
erty

 o
f th

e p
rice E

d
i
t
T
e
x
t
 as sh

o
w

n
 b

elo
w

. F
o

r 

settin
g
 t
e
x
t
 p

ro
p
erty

 o
f q

u
an

tity
 E

d
itT

ex
t rem

em
b
er to

 co
n
v
ert th

e 

i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k

 to
 S
t
r
i
n
g
. Y

o
u
r co

m
p
leted

 fu
n
ctio

n
 sh

o
u
ld

 lo
o
k
 lik

e th
is. 

p
r
i
v
a
t
e
 
f
u
n
 
b
i
n
d
(
i
t
e
m
:
 
I
t
e
m
)
 
{
 

 
 
 
v
a
l
 
p
r
i
c
e
 
=
 
"
%
.
2
f
"
.
f
o
r
m
a
t
(
i
t
e
m
.
i
t
e
m
P
r
i
c
e
)
 

 
 
 
b
i
n
d
i
n
g
.
a
p
p
l
y
 
{
 

 
 
 
 
 
 
 
i
t
e
m
N
a
m
e
.
s
e
t
T
e
x
t
(
i
t
e
m
.
i
t
e
m
N
a
m
e
,
 
T
e
x
t
V
i
e
w
.
B
u
f
f
e
r
T
y
p
e
.
S
P
A
N
N
A
B
L
E
)
 

 
 
 
 
 
 
 
i
t
e
m
P
r
i
c
e
.
s
e
t
T
e
x
t
(
p
r
i
c
e
,
 
T
e
x
t
V
i
e
w
.
B
u
f
f
e
r
T
y
p
e
.
S
P
A
N
N
A
B
L
E
)
 

 
 
 
 
 
 
 
i
t
e
m
C
o
u
n
t
.
s
e
t
T
e
x
t
(
i
t
e
m
.
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
.
t
o
S
t
r
i
n
g
(
)
,
 

T
e
x
t
V
i
e
w
.
B
u
f
f
e
r
T
y
p
e
.
S
P
A
N
N
A
B
L
E
)
 

 
 
 
}
 

}
 

6
. 

S
till in

sid
e th

e A
d
d
I
t
e
m
F
r
a
g
m
e
n
t

, scro
ll to

 th
e o

n
V
i
e
w
C
r
e
a
t
e
d
(
)
 fu

n
ctio

n
. A

fter th
e call 

to
 th

e su
p
er class fu

n
ctio

n
. C

reate a v
a
l
 called

 i
d
 an

d
 retriev

e i
t
e
m
I
d
 fro

m
 th

e 

n
av

ig
atio

n
 arg

u
m

en
ts. 

v
a
l
 
i
d
 
=
 
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
 
 
 

7
. 

A
d
d
 an

 i
f
-
e
l
s
e
 b

lo
ck

 w
ith

 a co
n
d
itio

n
 to

 ch
eck

 w
h
eth

er i
d
 is g

reater th
an

 zero
 an

d
 

m
o
v
e th

e S
a
v
e b

u
tto

n
 click

 listen
er in

to
 th

e e
l
s
e
 b

lo
ck

. In
sid

e th
e i

f
 b

lo
ck

 retriev
e th

e 

en
tity

 u
sin

g
 th

e i
d

 an
d
 ad

d
 an

 o
b
serv

er o
n
 it. In

sid
e th

e o
b
serv

er, u
p
d
ate th

e i
t
e
m
 

p
ro

p
erty

 an
d
 call b

i
n
d
(
)

 p
assin

g
 in

 th
e i

t
e
m

. T
h
e co

m
p
lete fu

n
ctio

n
 is p

ro
v
id

ed
 fo

r y
o
u
 

to
 co

p
y
-p

aste. It is sim
p
le an

d
 easy

 to
 u

n
d
erstan

d
; y

o
u
 are left to

 d
ecip

h
er it o

n
 y

o
u
r o

w
n
. 

o
v
e
r
r
i
d
e
 
f
u
n
 
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
:
 
V
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
:
 
B
u
n
d
l
e
?
)
 
{
 

 
 
 
s
u
p
e
r
.
o
n
V
i
e
w
C
r
e
a
t
e
d
(
v
i
e
w
,
 
s
a
v
e
d
I
n
s
t
a
n
c
e
S
t
a
t
e
)
 

 
 
 
v
a
l
 
i
d
 
=
 
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
 

 
 
 
i
f
 
(
i
d
 
>
 
0
)
 
{
 

 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
.
r
e
t
r
i
e
v
e
I
t
e
m
(
i
d
)
.
o
b
s
e
r
v
e
(
t
h
i
s
.
v
i
e
w
L
i
f
e
c
y
c
l
e
O
w
n
e
r
)
 
{
 

s
e
l
e
c
t
e
d
I
t
e
m
 
-
>
 

https://developer.android.com/reference/android/widget/EditText#setText(java.lang.CharSequence,%20android.widget.TextView.BufferType)
https://developer.android.com/reference/kotlin/android/widget/TextView.BufferType#ENUM_VALUE:SPANNABLE


It's co
d
in

g
 tim

e ag
ain

! 

1
. 

In
 I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 a p

r
i
v
a
t
e
 fu

n
ctio

n
 called

 g
e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
)

 th
at 

tak
es in

 an
 I
n
t
, an

d
 th

ree strin
g
s fo

r th
e en

tity
 d

etails n
am

ed
 i
t
e
m
N
a
m
e

, i
t
e
m
P
r
i
c
e

 an
d
 

i
t
e
m
C
o
u
n
t
. R

etu
rn

 an
 in

stan
ce o

f th
e I

t
e
m
 fro

m
 th

e fu
n
ctio

n
. C

o
d
e is g

iv
en

 fo
r y

o
u
r 

referen
ce. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
 

 
 
 
i
t
e
m
I
d
:
 
I
n
t
,
 

 
 
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
 

)
:
 
I
t
e
m
 
{
 

}
 

2
. 

In
sid

e th
e g

e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
)

 fu
n
ctio

n
 create an

 Item
 in

stan
ce u

sin
g
 th

e fu
n
ctio

n
 

p
aram

eters, as sh
o
w

n
 b

elo
w

. R
etu

rn
 th

e I
t
e
m

 in
stan

ce fro
m

 th
e fu

n
ctio

n
. 

p
r
i
v
a
t
e
 
f
u
n
 
g
e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
 

 
 
 
i
t
e
m
I
d
:
 
I
n
t
,
 

 
 
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
 

)
:
 
I
t
e
m
 
{
 

 
 
 
r
e
t
u
r
n
 
I
t
e
m
(
 

 
 
 
 
 
 
 
i
d
 
=
 
i
t
e
m
I
d
,
 

 
 
 
 
 
 
 
i
t
e
m
N
a
m
e
 
=
 
i
t
e
m
N
a
m
e
,
 

 
 
 
 
 
 
 
i
t
e
m
P
r
i
c
e
 
=
 
i
t
e
m
P
r
i
c
e
.
t
o
D
o
u
b
l
e
(
)
,
 

 
 
 
 
 
 
 
q
u
a
n
t
i
t
y
I
n
S
t
o
c
k
 
=
 
i
t
e
m
C
o
u
n
t
.
t
o
I
n
t
(
)
 

 
 
 
)
 

}
 

3
. 

S
till in

sid
e th

e I
n
v
e
n
t
o
r
y
V
i
e
w
M
o
d
e
l

, ad
d
 an

o
th

er fu
n
ctio

n
 n

am
ed

 u
p
d
a
t
e
I
t
e
m
(
)

. T
h
is 

fu
n
ctio

n
 also

 tak
es an

 I
n
t

 an
d
 th

ree strin
g
s fo

r th
e en

tity
 d

etails an
d
 retu

rn
s n

o
th

in
g
. U

se 

th
e v

ariab
le n

am
es fro

m
 th

e fo
llo

w
in

g
 co

d
e sn

ip
p
et. 

f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
 

 
 
 
i
t
e
m
I
d
:
 
I
n
t
,
 

 
 
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
 

)
 
{
 

}
 

4
. 

In
sid

e th
e u

p
d
a
t
e
I
t
e
m
(
)

 fu
n
ctio

n
 m

ak
e a call to

 th
e g

e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
)

 fu
n
ctio

n
 

p
assin

g
 in

 th
e en

tity
 in

fo
rm

atio
n
, w

h
ich

 are p
assed

 in
 as fu

n
ctio

n
 p

aram
eters, as sh

o
w

n
 

b
elo

w
. A

ssig
n
 th

e retu
rn

ed
 v

alu
e to

 an
 im

m
u
tab

le v
ariab

le called
 u
p
d
a
t
e
d
I
t
e
m

. 

v
a
l
 
u
p
d
a
t
e
d
I
t
e
m
 
=
 
g
e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
i
t
e
m
I
d
,
 
i
t
e
m
N
a
m
e
,
 
i
t
e
m
P
r
i
c
e
,
 
i
t
e
m
C
o
u
n
t
)
 



5
. 

Ju
st b

elo
w

 th
e call to

 th
e g

e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
)

 fu
n
ctio

n
, m

ak
e a call to

 th
e 

u
p
d
a
t
e
I
t
e
m
(
)
 fu

n
ctio

n
 p

assin
g
 in

 th
e u

p
d
a
t
e
d
I
t
e
m

. T
h
e co

m
p
leted

 fu
n

ctio
n
 lo

o
k
s lik

e 

th
is: 

f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
 

 
 
 
i
t
e
m
I
d
:
 
I
n
t
,
 

 
 
 
i
t
e
m
N
a
m
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
P
r
i
c
e
:
 
S
t
r
i
n
g
,
 

 
 
 
i
t
e
m
C
o
u
n
t
:
 
S
t
r
i
n
g
 

)
 
{
 

 
 
 
v
a
l
 
u
p
d
a
t
e
d
I
t
e
m
 
=
 
g
e
t
U
p
d
a
t
e
d
I
t
e
m
E
n
t
r
y
(
i
t
e
m
I
d
,
 
i
t
e
m
N
a
m
e
,
 
i
t
e
m
P
r
i
c
e
,
 

i
t
e
m
C
o
u
n
t
)
 

 
 
 
u
p
d
a
t
e
I
t
e
m
(
u
p
d
a
t
e
d
I
t
e
m
)
 

}
 

6
. 

G
o
 b

ack
 to

 A
d
d
I
t
e
m
F
r
a
g
m
e
n
t

, ad
d
 a p

riv
ate fu

n
ctio

n
 called

 u
p
d
a
t
e
I
t
e
m
(
)

 w
ith

 n
o
 

p
aram

eters an
d
 retu

rn
 n

o
th

in
g
. In

sid
e th

e fu
n

ctio
n
 ad

d
 an

 i
f
 co

n
d
itio

n
 to

 v
alid

ate th
e 

u
ser in

p
u
t b

y
 callin

g
 th

e fu
n
ctio

n
 i
s
E
n
t
r
y
V
a
l
i
d
(
)

. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
)
 
{
 

 
 
 
i
f
 
(
i
s
E
n
t
r
y
V
a
l
i
d
(
)
)
 
{
 

 
 
 
}
 

}
 

7
. 

In
sid

e th
e i

f
 b

lo
ck

, m
ak

e a call to
 v
i
e
w
M
o
d
e
l
.
u
p
d
a
t
e
I
t
e
m
(
)

 p
assin

g
 th

e en
tity

 d
etails. 

U
se th

e i
t
e
m
I
d
 fro

m
 th

e n
av

ig
atio

n
 arg

u
m

en
ts, an

d
 th

e o
th

er en
tity

 d
etails lik

e n
am

e, 

p
rice an

d
 q

u
an

tity
 fro

m
 th

e E
d
itT

ex
ts as sh

o
w

n
 b

elo
w

. 

v
i
e
w
M
o
d
e
l
.
u
p
d
a
t
e
I
t
e
m
(
 

 
 
 
 
t
h
i
s
.
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
,
 

 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

)
 

8
. 

B
elo

w
 th

e u
p
d
a
t
e
I
t
e
m
(
)

 fu
n
ctio

n
 call, d

efin
e an

 v
a
l
 called

 a
c
t
i
o
n
. C

all 

a
c
t
i
o
n
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
T
o
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
(
)

 o
n
 A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s

 

an
d
 assig

n
 th

e retu
rn

ed
 v

alu
e to

 a
c
t
i
o
n
. N

av
ig

ate to
 I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t

, call 

f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
)

 p
assin

g
 in

 th
e a

c
t
i
o
n
. 

p
r
i
v
a
t
e
 
f
u
n
 
u
p
d
a
t
e
I
t
e
m
(
)
 
{
 

 
 
 
i
f
 
(
i
s
E
n
t
r
y
V
a
l
i
d
(
)
)
 
{
 

 
 
 
 
 
 
 
v
i
e
w
M
o
d
e
l
.
u
p
d
a
t
e
I
t
e
m
(
 

 
 
 
 
 
 
 
 
 
 
 
t
h
i
s
.
n
a
v
i
g
a
t
i
o
n
A
r
g
s
.
i
t
e
m
I
d
,
 

 
 
 
 
 
 
 
 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
N
a
m
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
P
r
i
c
e
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
,
 

 
 
 
 
 
 
 
 
 
 
 
t
h
i
s
.
b
i
n
d
i
n
g
.
i
t
e
m
C
o
u
n
t
.
t
e
x
t
.
t
o
S
t
r
i
n
g
(
)
 

 
 
 
 
 
 
 
)
 

 
 
 
 
 
 
 
v
a
l
 
a
c
t
i
o
n
 
=
 

A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
D
i
r
e
c
t
i
o
n
s
.
a
c
t
i
o
n
A
d
d
I
t
e
m
F
r
a
g
m
e
n
t
T
o
I
t
e
m
L
i
s
t
F
r
a
g
m
e
n
t
(
)
 

 
 
 
 
 
 
 
f
i
n
d
N
a
v
C
o
n
t
r
o
l
l
e
r
(
)
.
n
a
v
i
g
a
t
e
(
a
c
t
i
o
n
)
 


