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PaaS over NoSQL Databases

* No explicit DB schema

* Entities are defined at the application level
— Class = Entity
— Attribute = Field

* Developers are in charge of defining and
maintaining the DB



Object Mappers

package project;

import com.googlecode.objectify.annotation.Entity;
import com.googlecode.objectify.annotation.Id;

@Entity
public class Player {

eld
String login;

String name;
Integer level;

Float score;

Safely Managing Data Variety in Big Data Software Development. Cerqueus T., Cunha de Almeida E, Scherzinger S.



Object Mappers

package project;

import com.googlecode.objectify.annotation.Alsoload;
import com.googlecode.objectify.annotation.Entity;
import com.googlecode.objectify.annotation.ld;
import com.googlecode.objectify.annotation.Ignore;

@Entity
public class Player {

eld
String login;

String name;

@AlsoLoad("level")
Integer rank;

@Ignore
Float score;
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[J] Player.java £2 =B

1 package com.example;
3@ import com.googlecode.objectify.annotat

6 @Entity
7 public class Player {

eId
String login;

String name;

String rank;|
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[J] Player.java £2

3@ import com.googlecode.objectify.annotat

6 @Entity

] String login;

1 package com.example;

7 public class Player {

eId

String name;

String rank;|
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1 package com.example;

i@ import com.googlecode.objectify.annotat

6 @Entity

’ public class Player {
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[J] Player.java £2 = 8 | 1 player.java 2 ! = O
1 package com.example; 1 package com.example;
T‘+ import com.googlecode.objectify.annotat »+ import com.googlecode.objectify.annotat
6 @Entity 6 @Entity
7 public class Player { ’ public class Player {
: @Id ‘v @Id
10 String login; 10 String login;
11 11
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[J] Player.java £2 = 8 | 1 player.java 2 = 0
1 package com.example; 1 package com.example;
3@ import com.googlecode.objectify.annotat i@ import com.googlecode.objectify.annotat
6 @Entity 6 @Entity
7 public class Player { ’ public class Player {
) @Id ) @Id
10 String login; 10 String login;
11 11
12 String name; 12 String name;
13 13
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16 16

development IDE

t commit

vO v

VO
I:I vl vl v0

code repository

Development Environment Production Environment
10



Checking Rules (1/2)

Cw F QId type att;
Cr o Cw - QId type att; ok

Cw F type att;
Cr o Cw - type att; ok

att not declared
CroCw F type att; ok in Cyy

Cw = QIgnore type, att;
Cr o Cw I type, att; ok

Cw F type att;
Cr o Cw F QIgnoreLoad type att; ok

Cw F type att;
Cr o Cw F QIgnoreSave type att; ok

Cw F type att;
Cr o Cw I @QIgnore type att; ok
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Checking Rules (2/2)

Cw F type attq;

Cr o Cw F @QAlsoLoad("atta") type atty; ok

(atts not declared in Cyy )

Cw F type atty;

Cr o Cw - @QAlsoLoad("atta") type atty; ok

(att; not declared in Cyy)

Cw F Qannot type attq Cw  type atts;

Cr o Cw F @QAlsoLoad("atta") type atty; ok
Cw b type att; Cw - Qannot type atts;

Cr o Cw - @QAlsoLoad("atta") type atty; ok

Cr o Cw - @QAlsoLoad("atta") type atty; ok

(@Qannot is @Ignore or @IgnoreSave)

(Qannot is @QIgnore or QIgnoreSave)

(att; and atty not declared in Cyy )

Cw F @Qannot; type attq; < @annot; and @Qannot, are any of >
ok

Cr o Cy - Qannotsy type atty;

@Ignore, @IgnoreSave, @QIgnoreLoad
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Example
CW CR

[J] Playerjava 52 = B  [J] Playerjava 2 = 0
5 A 5 g
6 @Entity 6 @Entity
7 public class Player { 7 public class Player {

3 3
9= @1d b 9= @1d
10 String login; 10 String login;
11 11
12 String name; E 12 String name; a
13
Integer IE0S; 14 Integer rank;]
15 1} 3
|—E/r:ter new name, press Enter to refactor + v

I F I C (L »

Cw F QId type att;
Cr o Cw - QId type att; ok
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Example
C:W CR

[J] Playerjava 52 = B  [J] Playerjava 2 = 0
5 Jr 5 -
6 @Entity 6 @Entity
7 public class Player { 7 public class Player {
3 3

9E @Id 9€ @1d

10 String login;v 10 String login;v
11 11

12 String name; V 12 String name; V

m
m

13 13
Integer IE0S; 14 Integer rank;]
15 3 R
I—Ell:ter new name, press Enter to refactor + -

I ¥ I < | (L) r

Cw F type att;
Cr o Cw F type att; ok
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Example
C:W CR

[J] Playerjava 52 = B  [J] Playerjava 2 = 0
5 Jr 5 -
6 @Entity 6 @Entity
7 public class Player { 7 public class Player {
3 3

9E @Id 9€ @1d

10 String login;v 10 String login;v
11 11

12 String name; V 12 String name; V

m
m

13 13
Integer IE0S; 14 Integer rank;v
: 15 1} R
I—Ell:ter new name, press Enter to refactor + -
I ¥ I < | (L) r

att not declared

Cr o Cw F type att; ok in Cyy
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Example
C:W CR

[J] Playerjava 52 = B  [J] Playerjava 2 = B
5 Jr 5 -
6 @Entity 6 @Entity
7 public class Player { 7 public class Player {
3 3

9= @Id 9c @Id

10 String login;v 10 String login;v
11 11

12 String name; V 12 String name; V

m
m

13 13
Integer IS /0 Integer rank;v
R 15 1 R
Enter new name, press Enter to refactor + -
I F I < | (L) | »
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Type Checking Extension

Cw F type att;
Cro Cw F type att; ok

Cw F type att;

CroCw b type att; ok (type &> type’)




Type Checking Extension — Primitive

Types

Object

Integer Long Float Double String

Short

Byte

String

c

(T

9

<)

)

(o] //
[
] - ()]
(7] o 9 o o
5 & 5 ¥ w g 5 €
0O > £ ¥ ¢ 2 o 5
o @& w £ a2 T o &

conversion

inger S.

Unexpected type

OK

Precision loss

Exception at runtime
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Type Checking Extension — Complex
Types

X
X Y
Aa Aa
Bb Bb
Cc Cc
Y
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Chains of Declarations

[3) Player.java 2

1

i@ import com.googlecode.objectify.annotat

[

10
11

14
15

package com.example;

@Entity
public class Player {

@Id
String login;

String name;

String rank;|

[J) Player.java $2 = 0

1 package com.example;

i@ import com.googlecode.objectify.annotat
5

@Entity
public class Player {

) eId
10 String login;
11
12 String name;
13
14
15 }

[J) Player.java 22

1

i@ import com.googlecode.objectify.annotat

S

10
11

14
15

package com.example;

@Entity
public class Player {

eld
String login;

String name;

Integer rank;|

1
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Conclusion

ControVol: schema evolution checking
framework for NoSQL databases
— Takes action prior to application release
— Integrated in the IDE (Eclipse)

— Warns developers against perilous evolutions:
addition/deletion/renaming of attributes, re-

typing
— Suggests quick fixes



Conclusion

0 errors, 1 warning, O others

e 00 Java - player/src/main/java/com/example/Player.java - Eclipse Platform "
i1 N3 IR SN CAZE <SA » A R0 Ne=ST i A ® & B Rl Q Quick Access ‘ E§|%Resource gy]ava
Gy A
[% Package Explorer &2 == l = 8 [ Player.java R = 8
Pbdcastles 1 package com.example; e 00 Quick Fix
vfbﬁjo player [player master] €| . . ) ) Quick Fix
» %> src/main/java ;-f-lmport com.googlecode.objectify.annotation.Entity;[] , s N ol e 3
> . -1 ) Select the fix for 'Attribute ‘rank' will be lost when loading legacy entities'.
; ﬂ]REf Systerr; Ll.l;raryl [avaSE-1.7] 6 BEntity =
_S“Re erenced Librarles 7 public class Player {
» (23 > controvol 8 }
R Select a fix:
>G> lib 9 o dd IsoLoad! data |
& p . P Add annotation @AlsoLoad("r: ) to prevent data loss
:iﬁ - src_ ij String login; Add annotation @Ignore to explicitly remove attribute 'rank’
P [=> test-proj ) Restore attribute 'rank'.
PbJTestProj 12 String name;
13
Wwld String level;
15
16 }
17
Problems:
[Resource Location ] [ selectall |
[?I & Player.java line 14
| Deselect All |
=]
@ | cancel | [ Finish |
[/ Problems 82 ' @ Javadoc [&, Declaration (5 History g

Description
¥ & Warnings (1 item)

& Attribute 'rank' will be lost when loading legacy entities |Player.java |/player/src/main/java/com/example ControVol Marker _

Attribute 'rank' will be lost when loading legacy entities

A | Resource Path Location Type

: 2§ sign in to Google...
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