Understanding Schema Evolution
in Schema-less NoSQL Data Stores
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Extracting NoSQL Database Schema

public String save(ContributionToSave contributionToSave) {

BasicDBObject authorQuery = mnew BasicDBObject(”_id”, new Objectld(contributionToSave.getAuthor(). getld()));
DBObject author = db.getCollection(”author”).findOne (authorQuery);

BasicDBObject showQuery = new BasicDBObject(”_id”, new Objectld(contributionToSave.getShow().getld()));
DBObject show = db. getCollection(”show”).findOne (showQuery);

addContributionToAuthor (contributionToSave , authorQuery, author, show);

return "ok”;

}

private void addContributionToAuthor(ContributionToSave contributionToSave , BasicDBObject authorQuery , DBObject
author , DBObject show) {
BasicDBList contributions = (BasicDBList) author.get(”contributions™);
if (contributions == null) {
contributions = new BasicDBList();
author.put(”contributions”, contributions);

BasicDBObject contribution = new BasicDBObject();

contribution .put(”nick”, contributionToSave.getNick());
BasicDBObject contributionShow = new BasicDBObject();
contributionShow .put(”alias”, show.get(”alias”));

contributionShow . put(”name”, show.get(”name”));

contributionShow . put(”ref”, new DBRef(db, "show”, show.get(”_id”)));
contribution . put(”show”, contributionShow);

contributions .add(contribution);

db.getCollection(”author”).update (authorQuery , author);




LT=-R- IS B - Y I . L

Extracting NoSQL Database Schema

public String save(ContributionToSave contributionToSave) {

BasicDBObject authorQuery = mew BasicDBObject(”_id”, new Objectld(contributionToSave.getAuthor(). getld()));

DBObject author = db.getCollection|("author™).findOne (authorQuery);
BasicDBObject showQuery = new BasicDBObject(”_id”, new Objectld(contributionToSave.getShow().getld()));

DBObject show = db,gctCollcction.findOnc(showQuery);
addContributionToAuthor (contributionToSave , authorQuery, author, show);
return "ok”;

}

private void addContributionToAuthor(ContributionToSave contributionToSave , BasicDBObject authorQuery , DBObject
author , DBObject show) {
BasicDBList contributions = (BasicDBList) author.get(”contributions™);
if (contributions == null) {
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public String save(ContributionToSave contributionToSave
= new BasicDBObject(|”_id"], new Objectld(contributionToSave.getAuthor (). getld()));

BasicDBObject authorQuery

DBObject author = db. getCollection|(”author™)

BasicDBObject showQuery =

new BasicDBObject(

.findOne (authorQuery);

" _id", new Objectld(contributionToSave .getShow (). getld()));

DBObject show = db. getCollection

. findOne (showQuery) ;
addContributionToAuthor (contributionToSave , authorQuery, author,

return "ok”;

show) ;

}

private void addContributionToAuthor(ContributionToSave contributionToSave ,
author , DBObject show) {
BasicDBList contributions =
if (contributions null) {

contributions = new BasicDBList();
author‘put([’contributions”], contributions);

(BasicDBList) author. get([”contributions”j :

BasicDBObject contribution = new BasicDBObject();
contribution. put, contributionToSave . getNick());
BasicDBObject contributionShow = new BasicDBObject();
contributionShow .put(~alias’|, show.get([alias”));

contributionShow . put , show. get(Tname™) ) ;
“rel”], new DBRef(db, show. get ([Zid™)));

contributionShow . put
contribution . put([’show”|, contributionShow);

contributions .add(contribution);
db. getCollection . update (authorQuery , author);

BasicDBObject authorQuery, DBObject
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Extracting Historical Schema
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public List<CommentData®» list (CommentType type, int id) {
BasicDBObject guery = new BasicDBObject () :
query.put ("identifier™, id):

DBCursor comments = db.getCollection("comment™) .find (query) ;

public List<CommentData®» list (CommentType type, String id) {
BasicDBObject guery = new BasicDBObject () :
query.put ("identifier™, id):

DBCursor comments = db.getCollection("comment™) .find (query) ;
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public List<CommentData®» list (CommentType type, id) {
BasicDBObject guery = new BasicDBObject () :
query.put ("identifier™, id):

DBCursor comments = db.getCollection("comment™) .find (query) ;

public List<CommentData®» list (CommentType type,id} {

BasicDBObject guery = new BasicDBObject () :
query.put ("identifier™, id):

DBCursor comments = db.getCollection("comment™) .find (query) ;
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BasicDBObject bookmark = new BasicDBEObject () :

re

bookmark.put ("created”, new Date());

db.getCollection("bookmark™) .insert (bookmark) ;

DBCObject episode = db.getCollection("episcde") .findOne (q) ;
BasicDBObject bookmark = new BasicDEObject () :;
bookmark.put ("crezted"”, new Date(}));

if (episcde.get("bookmarks") == null)
episode.put ("boockmarks", new BasicDBList()):
{(BasicDBList) episode.get("bookmarks™)) .add(bookmark) ;
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DBEObject user = db.getCollection("user™) . findoOne (
String token = authUtll.generateSalt{};

user .put ("passwor Pchdnge”o}cnc a2ted", token);
db.getCollection("use

user.put ("passwordChangeTokenCreated"”", new Date());

new BasicDBObject (" Se:_aﬂe’, user.get ("usernams=")),

new BasicDBObject("email”™, passwordReset.getEmail())):

1user) ;
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Summary

An automatic approach to infer the schema of
schema-less NoSQL database

... designed to be applied to the whole system history
... for preventing program crashes and data losses

... currenlty designed for Java systems using MongoDB
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