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GROWTH

Stuff we Serve
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DATABASE
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Engineering is the art of modeling 
materials we do not wholly understand, 
into shapes we cannot precisely analyse 

so as to withstand forces we cannot 
properly assess, in such a way that the 

public has no reason to suspect the 
extent of our ignorance. 

Dr A. R. Dykes - British Institution of Structural Engineers, 1976.

Wednesday, October 3, 12



MYSQL → CASSANDRA
(does it matter?)

Wednesday, October 3, 12



PRIMARY / SECONDARY
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SPINNING DISKS
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SoundsComments

Viewer CreatorsFollows

Own

Event

Likes
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viewer_id
thing_id
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timestamp

sounds
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GROWTH

Events Registered Accounts

we were here → 
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LOAD TIME

2 seconds → 
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WHY
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id viewer_id thing_id
0 1234 ...
1 1234 ...
2 987654 ...
3 1234 ...
4 987654 ...
5 8765 ...
6 8765 ...
7 987654 ...
8 8765 ...
9 8765 ...
10 1234 ...
... ... ...

Time
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0 1 2 3 4

5 6 7 8 9

00-04

05-09

...

...

...

B+ TREE
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EVENTS ON DISK
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INDEXED
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id viewer_id thing_id
0 1234 ...
1 1234 ...
2 987654 ...
3 1234 ...
4 987654 ...
5 8765 ...
6 8765 ...
7 987654 ...
8 8765 ...
9 8765 ...
... ... ...

7005 1234 ...
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0 1 4 9 7005

5 6 7 8 10

1234

8765

987654

...

...

INDEX
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1234
0

1234
1

1234
2

1234
4

1234
9
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8

8765
10
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1234
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PAGE SPLIT

SEEKS ON READ
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0 1 2 3 4 5 6 7 8 9

pagepagepagepagepage pagepagepagepagepage

pagepagepagepagepage pagepagepagepagepage

pagepagepagepagepage 7001 7002 7003 7004 7005

RECORD LOAD

SEEKS
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SEEKS

Wednesday, October 3, 12



1 nanosecond
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10 milliseconds
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STORAGE
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id viewer_id thing_id
0 1234 ...
1 1234 ...
2 987654 ...
3 1234 ...

SEEKSSEEKSSEEKS

765000 1234 ...
... ... ...
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GROWTH

Events Users
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10,000ft VIEW
(0.01ms)
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EVENTUALLY 
CONSISTENT
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HOT WRITES
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COLD READS
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PARTITIONED
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KILL IT WITH FIRE
where fire = hard disks
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EXTRACT
TRANSFORM
LOAD
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WRITE TO MEMORY
... magic happens ...
READ FROM DISK
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CASSANDRA
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✓
EVENTUALLY
CONSISTENT
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 ✓ 
PARTITIONED
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✓ 
SEQUENTIAL WRITE
SEQUENTIAL READ

(on disk)
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DATA MODEL
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SELECT a, b, c
FROM table
WHERE table = ?
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SELECT columns...
FROM table
WHERE table = ?
AND column > ?
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SELECT columns...
FROM table
WHERE table = ?
AND column > ?
ORDER BY column
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C1 C2 C3 Cn

R1 V1 V2

R2 V1 V2 V3

R3 V1 V2 V3 V4

Row Key
Column Name

Value
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Name Avatar Email Gender

1234 V1 V2

8765 V1 V2 V3

98765 V1 V2 V3 V4

Row Key User ID
Column Name Property

Value Serialized Type
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1234 8764 98765 453627

1234 V1 V2

8765 V1 V2 V3

98765 V1 V2 V3 V4

Row Key Left ID
Column Name Right ID

Value Edge Label

Wednesday, October 3, 12



1004 1003 1002 1001

1234 V1 V2

8765 V1 V2 V3

98765 V1 V2 V3 V4

Row Key Viewer ID
Column Name Sequence

Value Thing ID
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t3-uuid t2-uuid t1-uuid2 t1-uuid1

1234 V1 V2

8765 V1

98765 V4

Row Key Viewer ID
Column Name TimeUUID (v1)

Value Thing ID
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STORAGE MODEL
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1234 98765

8765

1234

8765

98765

...

...

RANDOM HOST PARTITIONING

Host A

Host B
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MEMTABLE
(memory table)

SSTABLE
(sorted string table)
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1234 C1 V1

8765 C2 V2

98765 C3 V3

8765 C4 V4

8765 C5 V5

1234 C6 V6

MEMTABLE

Time
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SSTABLE

1234 C1 V1

1234 C6 V6

8765 C2 V2

8765 C4 V4

8765 C5 V5

98765 C3 V3

Sort
Row

Column
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SS1
1234 C1 C6 C11 C13

SS1
8765 C2 C4 C5 C12

SS2
1234 C8 C9 C17 C19

SS2
98765 C7 C18 C20 C21

SS3

(1+2)

1234
C1 C6 C8 C9

SS3

(1+2)

1234
C11 C13 C17 C19SS3

(1+2) 8765 C2 C4 C5 C12

SS3

(1+2)

98765 C7 C18 C20 C21

Wednesday, October 3, 12



1 2 3 4 5 6 7 8 10 12 14 17 20

SSTABLES PER READ

TREND
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0ms 0ms 1ms 5ms 29ms 152ms

READ LATENCY (milliseconds)

MILAN!
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1µs 7µs 20µs 60µs 179µs

WRITE LATENCY (microseconds)
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CASSANDRA

MYSQL + INNODB

SPINNING DISKS
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Sean Treadway
http://github.com/streadway

FITTING THE MODEL

WITH YOUR MATERIALS
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http://github.com/streadway
http://github.com/streadway

