
114



Broadcast
Server

..   .
Clients

Broadcast Data

115



a bucket

x0

bcast

x2 x3

... a ..

116



begin commit

Invalidation Method

first invalidation

R’s lifetime

Multiversioning Method
Versioning Method

Multiversioning with
invalidation

117



118



5 6 7 8 9 10

Disk 2

1 2 3 4

Disk 1

7 8 9 101 2 3 4 1 2 3 4 1 2 3 45 6

9 107 8

1 2 3 4 5 6 7 8 9 10

HOT COLD

minor cycle

1 12a 2b 2c1

Database:

1 2 3 4 5 6Chunks:

Bcast:

Disks:

Chunk 1 Chunk 2a Chunk 2b Chunk 2c

119



minor cycle

2a 1 2b 1 2c1

1 2b 1 2c 1 2a 1 2b 1 2c

2c12b11 2a

minor cycle

1 old old
2b

old oldold
1 2a

old
1 1 2c

current value broadcast clustering

with updates
additional minor cycle 

minor cycle

2a 1 2b 1 2c1

1 2a 3b 3c 3d 3e 3f3a

minor cycle

overflow bucket pool
Disk 3 with updates
Chunks of 

New disk

120



121



122



123



10

20

30

40

50

60

70

80

90

100

1 2 3 4 5

In
cr

ea
se

 o
f t

he
 B

ro
ad

ca
st

 S
iz

e 
(%

)

Number of Old Versions

Cluster max
Cluster min

Overflow Pool
New Disk

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5

In
cr

ea
se

 o
f t

he
 B

ro
ad

ca
st

 S
iz

e 
(%

)

Number of Old Versions

Cluster max
Cluster min

Overflow Pool
New Disk

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5

P
er

ce
nt

ag
e 

of
 T

ra
ns

ac
tio

ns
 A

bo
rt

ed
 (

%
)

Number of Old Versions

Cluster
Overflow Pool

New Disk

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5

P
er

ce
nt

ag
e 

of
 T

ra
ns

ac
tio

ns
 A

bo
rt

ed
 (

%
)

Number of Old Versions

Cluster
Overflow Pool

New Disk

124



125


