[bookmark: _bz3rtkn5iwrw]MovieLens Neo4j Data Modeling & Import Documentation
[bookmark: _xemlvafxcdvp]1. Schema Constraints Setup
[bookmark: _cndz3jufm8j2]Purpose:
Define unique constraints to improve data integrity and speed up MERGE operations.
[bookmark: _s16pa4onnhtr]Cypher Commands:

CREATE CONSTRAINT IF NOT EXISTS FOR (u:User) REQUIRE u.userId IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (m:Movie) REQUIRE m.movieId IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (g:Genre) REQUIRE g.name IS UNIQUE;

(These operations will automatically build B-tree indices)

Ensuring uniqueness for User, Movie, Genre, and Tag nodes; accelerating lookup during MERGE; preventing duplicate node creation.

Schema:

(:User {userId})
   ├──[:RATED {rating, timestamp}]──> (:Movie {movieId, title})
   │                                    			│
   │                                    			└──[:HAS_GENRE]──> (:Genre {name})
   │
   └──[:TAGGED {tag, timestamp}]──> (:Movie {movieId, title})


[bookmark: _w68b8ny9tzj7]2. Load Movies and Link to Genres
[bookmark: _oqgw44nt7qjs]Purpose:
Import movies, parse their genres, and model them as relationships.
[bookmark: _f4pp36139loq]Cypher Commands:
CALL apoc.periodic.iterate(
  "LOAD CSV WITH HEADERS FROM 'file:///movielens/ml-32m/movies.csv' AS row RETURN row",
  "CREATE (m:Movie {movieId: toInteger(row.movieId)})
   SET m.title = row.title
   WITH m, row
   UNWIND split(row.genres, '|') AS genreName
   WITH m, genreName WHERE genreName IS NOT NULL AND trim(genreName) <> ''
   MERGE (g:Genre {name: genreName})
   MERGE (m)-[:HAS_GENRE]->(g)",
  {batchSize: 10000, parallel: false}
)

(parallel: true is OK since we defined a unique constraint on Genre.name)

Creates or updates Movie nodes with movieId and title. Splits genres into individual names and creates or updates Genre nodes. Connects each Movie to its Genre(s) via HAS_GENRE relationships.

[bookmark: _988o5wlvilv4]3. Genre Usage Summary (Validation Query)
[bookmark: _l5n9m9snbhjh]Purpose:
Confirm successful genre creation by showing their usage count.
[bookmark: _yxobqyqw3g5]Cypher Command:
MATCH (:Movie)-[:HAS_GENRE]->(g:Genre)
RETURN g.name AS genre, COUNT(*) AS frequency
ORDER BY frequency DESC
LIMIT 20

[bookmark: _60vzcu7z34h1]4. Load User Ratings (Batch Load with Timestamps)
[bookmark: _4u0dfqq24mf0]Purpose:
Import user ratings along with readable timestamp formatting.
[bookmark: _szuh6mkhtuec]Cypher Command:
CALL apoc.periodic.iterate(
  "LOAD CSV WITH HEADERS FROM 'file:///movielens/ml-32m/ratings.csv' AS row RETURN row",
  "
  MERGE (u:User {userId: toInteger(row.userId)})
  WITH u, row
  MATCH (m:Movie {movieId: toInteger(row.movieId)})
  MERGE (u)-[r:RATED]->(m)
  SET r.rating = toFloat(row.rating), 
      r.timestamp = apoc.date.format(toInteger(row.timestamp), 's', 'yyyy-MM-dd HH:mm:ss')
  ",
  {batchSize: 1000, parallel: false}
)

(Need 32 min 55 sec!!!)

Creates or updates User and Movie nodes. Creates RATED relationships with timestamp formatted as human-readable datetime.

Load tags similarly:

CALL apoc.periodic.iterate(
  "LOAD CSV WITH HEADERS FROM 'file:///movielens/ml-32m/tags.csv' AS row RETURN row",
  "
  MERGE (u:User {userId: toInteger(row.userId)})
  WITH u, row
  MATCH (m:Movie {movieId: toInteger(row.movieId)})
  CREATE (u)-[t:TAGGED]->(m)
  SET t.tag = row.tag,
      t.timestamp = apoc.date.format(toInteger(row.timestamp), 's', 'yyyy-MM-dd HH:mm:ss')
  ",
  {batchSize: 1000, parallel: false}
)

(Need 1 min)

Changed MERGE above to CREATE since there are many tags between a user and a movie
[image: A diagram of a movie user

AI-generated content may be incorrect.]
Queries

Check different rating values and their occurrence frequencies

MATCH (:User)-[r:RATED]->(:Movie)
RETURN r.rating AS rating, COUNT(*) AS frequency
ORDER BY rating

(Need 30 sec)

List users and the movies they rated that belong to the specific genre "Comedy", find top-20 results in descending order of ratings:

MATCH (u:User)-[r:RATED]->(m:Movie)-[:HAS_GENRE]->(g:Genre {name: "Comedy"})
RETURN u.userId AS userId, m.title AS movieTitle, g.name AS genre, r.rating AS rating
ORDER BY r.rating DESC
LIMIT 20;

(Need 11 sec)

Find the title of the movies that belong to multiple genres, e.g., "Comedy" and "Romance":
MATCH (m:Movie)-[:HAS_GENRE]->(g1:Genre {name: "Comedy"})
MATCH (m)-[:HAS_GENRE]->(g2:Genre {name: "Romance"})
RETURN m.title AS movieTitle
LIMIT 10;

Find users who have rated movies in both "Action" and "Romance" genres, list 10 userIds:

MATCH (u:User)-[:RATED]->(m1:Movie)-[:HAS_GENRE]->(g1:Genre {name: "Action"})
MATCH (u)-[:RATED]->(m2:Movie)-[:HAS_GENRE]->(g2:Genre {name: "Romance"})
RETURN DISTINCT u.userId AS userId
LIMIT 10;

Find users who have rated movies from at least 3 distinct genres, list the top-10 in descending order of the genre count.

MATCH (u:User)-[:RATED]->(m:Movie)-[:HAS_GENRE]->(g:Genre)
WITH u, COUNT(DISTINCT g.name) AS genreCount
WHERE genreCount >= 3
RETURN u.userId AS userId, genreCount
ORDER BY genreCount DESC
LIMIT 10;

(Need 1 min 5 sec)

Find users who have rated movies from at least 3 distinct genres, list 10 such users along with the corresponding list of genres in descending order of genre count.

MATCH (u:User)-[:RATED]->(m:Movie)-[:HAS_GENRE]->(g:Genre)
WITH u, collect(DISTINCT g.name) AS genres
WHERE size(genres) >= 3
RETURN u.userId AS userId, genres
ORDER BY size(genres) DESC
LIMIT 10;

(Need 1 min 8 sec)

Find movies that span at least 3 genres and have at least 50 user ratings, return top-10 movies in descending order of their rating count, along with the list of genres and the rating count.

MATCH (m:Movie)-[:HAS_GENRE]->(g:Genre)
MATCH (u:User)-[r:RATED]->(m)
WITH m, collect(DISTINCT g.name) AS genres, count(r) AS ratingCount
WHERE size(genres) >= 3 AND ratingCount >= 50
RETURN m.title AS movie, genres, ratingCount
ORDER BY ratingCount DESC
LIMIT 10;

(Need 40.6 sec)

Find (user, movie) pairs where the movie is first rated by the user, and then tagged by the user, return 10 such user-movie pairs with the latest timestamps, along with the rating and the list of tags (tagged after the rating).

MATCH (u:User)-[r:RATED]->(m:Movie)<-[t:TAGGED]-(u)
WHERE r.timestamp < t.timestamp
WITH u.userId AS userId, m.title AS movieTitle, r.rating AS rating, r.timestamp AS ratingTime,
     COLLECT(DISTINCT t.tag) AS tags
RETURN userId, movieTitle, rating, tags
ORDER BY ratingTime DESC
LIMIT 10

(Need 20.5 sec)

exouser@worker3:/shared/datasets/movielens/ml-32m$ awk -F',' '$1 == 42915 && $2 == 275243' tags.csv
42915,275243,1960s,1697154968
42915,275243,1970s,1697154971
42915,275243,Austin Butler,1697154981
42915,275243,based on a true story,1697154963
42915,275243,Baz Luhrmann,1697154983
42915,275243,biographical,1697154956
42915,275243,biopic,1697154961
42915,275243,elvis presley,1697154966
42915,275243,rock and roll,1697154958

Now the tag relation is taking only the latest among them… need fix
In cypher, need to use CREATE rather than MERGE
In GraphFrames, avoid tags_deduped = tags_matched_movies.dropDuplicates(["userId", "movieId"]), and any other dropDuplicates(["userId", "movieId"])

Find the top-50 most frequent tags, return the tags along with their frequencies.

MATCH (:User)-[t:TAGGED]->(:Movie)
WHERE t.tag IS NOT NULL
RETURN t.tag AS tag, COUNT(*) AS frequency
ORDER BY frequency DESC
LIMIT 50

Find top-20 movies with the highest number of genres + tags, return this number, list of their genres, and list of their tags

MATCH (m:Movie)
OPTIONAL MATCH (m)-[:HAS_GENRE]->(g:Genre)
OPTIONAL MATCH (:User)-[t:TAGGED]->(m)
WITH m,
     COLLECT(DISTINCT g.name) AS genres,
     COLLECT(DISTINCT t.tag) AS tags,
     SIZE(COLLECT(DISTINCT g.name)) + SIZE(COLLECT(DISTINCT t.tag)) AS total
ORDER BY total DESC
LIMIT 20
RETURN m.title AS movieTitle, total, genres, tags

Find top-20 movies with the highest number of 5-ratings, return the movies and this rating number.

MATCH (:User)-[r:RATED]->(m:Movie)
WHERE r.rating = 5.0
RETURN m.title AS movieTitle, COUNT(*) AS fiveStarCount
ORDER BY fiveStarCount DESC
LIMIT 20

(Need 33.8 sec)
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