AMAZON DATASET
Step 1: Creating Indexes and Constraint:
// We use indexes to find data faster and constraints to make sure the data is correct and follows certain rules.
CREATE CONSTRAINT IF NOT EXISTS FOR (p:Product) REQUIRE p.asin IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (i:Image) REQUIRE i.url IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (u:Reviewer) REQUIRE u.reviewerID IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (c:Category) REQUIRE c.name IS UNIQUE;
CREATE CONSTRAINT IF NOT EXISTS FOR (ri:ReviewImage) REQUIRE ri.url IS UNIQUE;
The below table specifies the path for all the amazon datasets consisting of a metadata and review files. 
	
	path_to_folder
	meta_file
	review_file

	1.
	All_Beauty
	meta_All_Beauty.json
13,421 ms.
	All_Beauty.json
1 minute 33 seconds.

	2.
	Amazon_Fashion
	meta_Amazon_Fashion.json
36,341 ms.
	Amazon_Fashion.json
19 minutes 42 seconds.

	3.
	Appliances
	meta_Appliances.json
23,576 ms.
	Appliances.json
18 minutes and 22 seconds.
(the time is after re-run)

	4.
	Arts_Crafts_and_Sewing
	meta_Arts_Crafts_and_Sewing.json
31.7 minutes (the time is after re-run)
	Arts_Crafts_and_Sewing.json
6 hours 55 minutes
(the time is after re-run)

	5.
	Automotive
	meta_Automotive.json
25 hours and 5 minutes (the time is after re-run)
	Automotive.json
14 hours,31 minutes,5 seconds
(the time is after re-run)

	6.
	Books
	meta_Books.json
58 minutes,18 seconds (the time is after re-run)
	Books.json
3 days and 15 hours. (the time is after re-run)

	7.
	CDs_and_Vinyl
	meta_CDs_and_Vinyl.json
3 minutes 57 seconds
	CDs_and_Vinyl.json
852 seconds

	8.
	Cell_Phones_and_Accessories
	meta_ Cell_Phones_and_Accessories.json
3 minutes and 11 seconds

	Cell_Phones_and_Accessories.json
31 minutes and 33 seconds

	9.
	Clothing_Shoes_and_Jewelry
	meta_ Clothing_Shoes_and_Jewelry.json
30 minutes and 27 seconds
	Clothing_Shoes_and_Jewelry.json
3 hours and 32 minutes

	10.
	Digital_Music
	meta_Digital_Music.json
2 minutes 55 seconds.
	Digital_Music,json
13 minutes and 57 seconds

	11.
	Gift_Cards
	meta_Gift_Cards.json
28,651 ms
	Gift_Cards.json
1 minute 45 seconds.


	12.
	Grocery_and_Gourmet_Food
	meta_ Grocery_and_Gourmet_Food.json
11 minutes and 45 seconds.
	Grocery_and_Gourmet_Food.json
59 minutes and 31 seconds

	13.
	Home_and_Kitchen
	meta_ Home_and_Kitchen.json
23 minutes and 41 seconds.
	Home_and_Kitchen.json
6 hours, 3 minutes, and 59 seconds

	14.
	Electronics
	meta_Electronics.json
20 minutes and 45 seconds.
	Electronics.json
1 day 9 hours 20 minutes
(the time is after re-run)


	15.
	Industrial_and_Scientific
	meta_Industrial_and_Scientific.json
6 minutes and 10 seconds
	Industrial_and_Scientific.json
1 hour, 13 minutes

	16.
	Kindle_Store
	meta_Kindle_Store.json
6 minutes and 59 seconds

	Kindle_Store.json
1 hour, 58 minutes, and 5 seconds

	17.
	Luxury_Beauty
	meta_Luxury_Beauty.json
5 minutes and 45 seconds
	Luxury_Beauty.json
24 minutes and 29 seconds

	18.
	Magazine_Subscriptions
	meta_Magazine_Subscriptions.json
2 minutes and 15 seconds
	Magazine_Subscriptions.json
4 minutes and 32 seconds

	19.
	Movies_and_TV
	meta_Movies_and_TV.json
10 minutes and 3 seconds
	Movies_and_TV.json
4 hours, 27 minutes, and 30 seconds

	20.
	Musical_Instruments
	meta_Musical_Instruments.json
3 minutes and 41 seconds
	Musical_Instruments.json
1 hour, 8 minutes, and 9 seconds

	21.
	Office_Products
	meta_Office_Products.json
16 minutes and 12 seconds
	Office_Products.json
4 hours, 21 minutes, and 22 seconds

	22.
	Patio_Lawn_and_Garden
	meta_Patio_Lawn_and_Garden.json
8 minutes and 5 seconds
	Patio_Lawn_and_Garden.json
3 hours, 34 minutes, and 32 seconds

	23.
	Pet_Supplies
	meta_Pet_Supplies.json
6 minutes and 37 seconds
	Pet_Supplies.json
5 hours, 48 minutes, and 13 seconds

	24.
	Prime_Pantry
	meta_Prime_Pantry.json
2 minutes and 38 seconds
	Prime_Pantry.json
19 minutes and 20 seconds


	25.
	Software
	meta_Software.json
4 minutes and 1 second
	Software.json
27 minutes and 48 seconds

	26.
	Sports_and_Outdoors
	meta_Sports_and_Outdoors.json
Data is in bad format, skip
	Sports_and_Outdoors.json

	27.
	Tools_and_Home_Improvement
	meta_Tools_and_Home_Improvement.json
(Could not initialize class org.apache.commons.lang3.exception.ExceptionUtils)
Changed batch size to 2000
25 minutes and 55 seconds
	Tools_and_Home_Improvement.json
8 hours, 40 minutes, and 30 seconds

	28.
	Toys_and_Games
	meta_Toys_and_Games.json
19 minutes and 27 seconds
	Toys_and_Games.json
1 hour, 10 minutes, and 30 seconds


	29.
	Video_Games
	meta_Video_Games.json
10 minutes and 52 seconds

	Video_Games.json
2 hours



Step 2: Create Product Nodes (Along with Image Nodes, Category Nodes, Product-Image Edges), ALSO_BUY and ALSO_VIEW, IN_CATEGORY relations:
CALL apoc.periodic.iterate(
  'CALL apoc.load.json("file:///amazon/amazon_data/path_to_folder/meta_file") YIELD value RETURN value',
  '
  MERGE (p:Product {asin: value.asin})
  // Parse price range
  WITH p, value, split(REPLACE(value.price, "$", ""), " - ") AS priceRange
  SET p.title       = coalesce(value.title, ""),
      p.brand       = coalesce(value.brand, ""),
      p.description = apoc.text.join(value.description, ", "),
      p.price_min   = toFloat(priceRange[0]),
      p.price_max   = CASE 
                        WHEN size(priceRange) > 1 THEN toFloat(priceRange[1])
                        ELSE toFloat(priceRange[0])
                      END
  // Handle image URLs
  WITH p, value
  FOREACH (_ IN CASE WHEN value.imageURL IS NOT NULL AND value.imageURLHighRes IS NOT NULL AND size(value.imageURL) = size(value.imageURLHighRes) THEN [1] ELSE [] END |
    FOREACH (pair IN apoc.coll.zip(value.imageURL, value.imageURLHighRes) |
      MERGE (img:Image {url: pair[0]})
      SET img.highRes = pair[1]
      MERGE (p)-[:HAS_IMAGE]->(img)
    )
  )
  // ALSO_BUY edges
  FOREACH (related_asin IN coalesce(value.also_buy, []) |
    MERGE (r:Product {asin: related_asin})
    MERGE (p)-[:ALSO_BUY]->(r)
  )
  // ALSO_VIEW edges
  FOREACH (view_asin IN coalesce(value.also_view, []) |
    MERGE (v:Product {asin: view_asin})
    MERGE (p)-[:ALSO_VIEW]->(v)
  )
// CATEGORY nodes and IN_CATEGORY edges

  FOREACH (cat IN coalesce(value.category, []) |

  MERGE (c:Category {name: apoc.text.replace(cat, "&amp;", "&")})

  MERGE (p)-[:IN_CATEGORY]->(c)
)
  ',
  {batchSize: 5000, iterateList: true, parallel: false}
)

Step 3: create Review node, link it to Product, ReviewImage (New Node Type), and Reviewer (New Node Type):
CALL apoc.periodic.iterate(
  '
  CALL apoc.load.json("file:///amazon/amazon_data/path_to_folder/review_file") YIELD value
  RETURN value
  ',
  '
  CREATE (r:Review {
    reviewerID: value.reviewerID,
    asin: value.asin,
    unixReviewTime: value.unixReviewTime
  })

  SET r.reviewDatetime = datetime({epochMillis: apoc.date.parse(value.reviewTime, "ms", "MM dd, yyyy")}),
      r.summary = coalesce(value.summary, ""),
      r.reviewText = coalesce(value.reviewText, ""),
      r.verified = value.verified,
      r.vote = toInteger(value.vote),
      r.overall = toInteger(value.overall)

  WITH r, value

  MERGE (p:Product {asin: value.asin})
  MERGE (r)-[:REVIEWS]->(p)

  WITH r, value

  MERGE (u:Reviewer {reviewerID: value.reviewerID})
  SET u.name = coalesce(value.reviewerName, "")
  MERGE (u)-[:WROTE]->(r)

  WITH r, value

  FOREACH (img_url IN coalesce(value.image, []) |
    MERGE (img:ReviewImage {url: img_url})
    MERGE (r)-[:HAS_IMAGE]->(img)
  )
  ',
  {batchSize: 1000, iterateList: true, parallel: false}
)

Neo4j Amazon Dataset Loading Process
Since loading the data in Neo4j can take several hours and is prone to connectivity issues, we used shell so the process could keep running in the background without interruption. Start a tmux session (similar to screen) for the import:
1. Start a tmux session for the import (ssh into the worker) and run the below:
tmux new -s neo4jimport
2. Run the import command:
cypher-shell -a bolt://149.165.151.99:7688 -u neo4j -p '' < import_books.cypher
3. Detach from the session while it’s running:
Ctrl + B and then D
4. Reattach to check progress:
tmux attach -t neo4jimport
5. Exit when the import is done:
exit
6. List sessions if needed:
tmux ls

Cypher Files Used
meta_file_code.cypher
· Created using:
nano meta_file_code.cypher
· Placed the code from the documentation for meta file loading into this file.
· This file handles:
· Creating Product nodes with attributes like title, brand, price, description.
· Linking products to categories (IN_CATEGORY), related products (ALSO_BUY, ALSO_VIEW), and images.


review_file_code.cypher
· Created using:
nano review_file_code.cypher
· Placed the code from the documentation for review file loading into this file.
· This file handles:
· Creating Review nodes with attributes like reviewer ID, summary, text, verified status, rating, and review date.
· Linking reviews to products (REVIEWS), reviewers (WROTE), and review images (HAS_IMAGE).
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If loading failed, there is a CREATE above that needs to be updated into MERGE, see below:

// BEFORE
CREATE (r:Review {
    reviewerID: value.reviewerID,
    asin: value.asin,
    unixReviewTime: value.unixReviewTime
  })

// AFTER
MERGE (r:Review {
  reviewerID: value.reviewerID,
  asin: value.asin,
  unixReviewTime: value.unixReviewTime
})


Execution Challenges and Remedies (caused due to size of the dataset)

1. Timeout Error During Query Execution
Error Observed: When executing large Cypher queries (Amazon dataset, multi-hop traversals), the process failed with a connection timeout: “Connection read timed out due to it taking longer than the server-supplied timeout value via configuration hint.”
Resolution:

· Verified Neo4j service logs using the command: 
sudo journalctl -u neo4j -n 50 --no-pager
· Determined that the timeout was related to insufficient memory allocation and long-running queries.
· Decided to increase heap, page cache, and transaction memory to match available system RAM.

2. Memory Allocation Error
Error Observed: Subsequent attempts failed with: “The allocation of an extra 2.0 MiB would use more than the limit 2.0 GiB. Currently using 2.0 GiB. dbms.memory.transaction.total.max threshold reached.”
Resolution:
· Opened the Neo4j configuration file: 
sudo nano /etc/neo4j/neo4j.conf
· Modified the memory settings to increase JVM heap, page cache, and transaction memory:
Java Heap (for query execution, transaction state, plans, etc.): server.memory.heap.initial_size=6g 
server.memory.heap.max_size=6g
Page Cache (for data store mapping — indexes, nodes, relationships): server.memory.pagecache.size=16g
Transaction Memory (used by aggregations, sorting, joins, big queries): dbms.memory.transaction.total.max=6g
· Save the file and restart the service: 
sudo systemctl restart neo4j

3. Bolt Keep-Alive Tuning (Optional Mitigation)
Change Applied:
Added the following line in neo4j.conf:
server.bolt.connection_keep_alive_for_requests=OFF
Purpose:
This disables request-phase keep-alive hints from the server to the driver. It was suggested by ChatGPT as a workaround for long-running queries where the driver might otherwise enforce a timeout.
Impact:
· In our case, the main stability improvement came from increasing heap, page cache, and transaction memory.
· The keep-alive setting itself did not directly resolve the allocation errors, but it may help prevent spurious disconnects during multi-minute queries.

4. Verification
· Check service status after restart: sudo systemctl status neo4j
· Confirmed in logs (journalctl) that the database initialized with the updated memory configuration.
· Re-ran the queries using: cypher-shell -a bolt://<IP>:7687 -u neo4j -p '' -f queries.cypher
· Queries executed successfully without hitting timeout or allocation errors.

Queries

===Review===

Products with the Most Reviews
Identify the top 200 products with the most reviews (customer engagement).

MATCH (p:Product)<-[:REVIEWS]-(r:Review)
WITH p, count(r) AS ReviewCount
ORDER BY ReviewCount DESC
LIMIT 200
SET p:SeedProduct
RETURN p.asin AS ASIN, coalesce(p.title, p.asin) AS Product, ReviewCount;

"B004UB1O9Q", "Samsung Genuine DA29-00020B Refrigerator Water Filter, 3 Pack", 11394
"B00AVWKUJS", "Canon Office and Business MX922 All-In-One Printer, Wireless and mobile printing", 11387
"B001LHVOVK", "Autel MaxiScan MS300 CAN Diagnostic Scan Tool for OBDII Vehicles", 11354
"B00BP5KOPA", "Logitech MK270 Wireless Keyboard and Mouse Combo - Keyboard and Mouse Included, 2.4GHz Dropout-Free Connection, Long Battery Life (Frustration-Free Packaging)", 11349
"B00F3EDEOC", "Levi's Men's 505 Regular Fit Jean", 11288
"0307582884", "The Maze Runner (Maze Runner, Book One) (The Maze Runner Series)", 11276
"B00GAPACC0", "Levi's Men's 505 Regular Fit Jean", 11264
"B00543R3WG", "Harry Potter - Complete 8-Film Collection", 11252
"B00QN1T6NM", "Maxboost iPhone 6 Screen Protector, [3 Pack ] iPhone 6 Tempered Glass Screen Protectors 0.2mm Ballistic Glass For Apple iPhone 6 4.7 inch ONLY and Work with most Protective Case", 11227

Time: 2 hours 37 minutes


Highly Rated Products with Many Reviews
Find reliable “quality” products with ≥ 50 reviews and avg rating ≥ 4.0.

MATCH (p:Product)<-[:REVIEWS]-(r:Review)
WHERE r.overall IS NOT NULL
WITH p, avg(r.overall) AS AvgRating, count(r) AS ReviewCount
WHERE ReviewCount >= 50 AND AvgRating >= 4.0
RETURN p.asin AS ASIN,
       coalesce(p.title, p.asin) AS Product,
       round(AvgRating, 2) AS AvgRating,
       ReviewCount
ORDER BY ReviewCount DESC, AvgRating DESC
LIMIT 200;

"B00F3EDEOC", "Levi's Men's 505 Regular Fit Jean", 4.16, 11288
"0307582884", "The Maze Runner (Maze Runner, Book One) (The Maze Runner Series)", 4.33, 11276
"B00GAPACC0", "Levi's Men's 505 Regular Fit Jean", 4.16, 11264
"B00543R3WG", "Harry Potter - Complete 8-Film Collection", 4.36, 11252
"B00QN1T6NM", "Maxboost iPhone 6 Screen Protector, [3 Pack ] iPhone 6 Tempered Glass Screen Protectors 0.2mm Ballistic Glass For Apple iPhone 6 4.7 inch ONLY and Work with most Protective Case", 4.1, 11227
"0141027126", "War Brides", 4.26, 11160
"B000HTICY0", "Levi's Men's 505 Regular Fit-Jeans", 4.17, 11139
"6077547328", "Maze Runner. Correr o Morir / Maze Runner, Run or die (Spanish Edition)", 4.33, 11120
"B0015UC17E", "Streamlight 66118 Stylus Pro LED PenLight with Holster, Black - 100 Lumens", 4.63, 11112
"B00BJLS55G", "Stainless Steel Pet Id Tags, Personalized Dog Tags &amp; Cat Tags. Up to 8 Lines of Text &ndash; Engraved Front &amp; Back. Bone, Round, Heart, Flower, Shield, House, Star, Rectangle, Bow Tie.", 4.78, 11111
"B009ZJ2M7G", "Hoover Power Scrub Deluxe Carpet Washer FH50150", 4.31, 11094
"0451412656", "AN Innocent Client (Joe Dillard)", 4.52, 11087
"B0008EOF0Y", "LEE Men's Regular Fit Straight Leg Jean", 4.33, 11076
"B0046ZT40W", "Downton Abbey", 4.86, 11055
"B0014QS1XC", "Whitmor Supreme Baker&rsquo;s Rack with Food Safe Removable Wood Cutting Board - Chrome", 4.51, 11042
"B00164M9XA", "Willow Tree hand-painted sculpted figures, Nativity, 6-piece set", 4.87, 11034

Time: 3 hours 34 minutes

===Reviewer===

Most Active Reviewers
Top 200 users by review count (power users, potential spam or influencers).

// Mark top-200 reviewers by review count
MATCH (u:Reviewer)-[:WROTE]->(r:Review)
WITH u, count(r) AS ReviewCount
ORDER BY ReviewCount DESC
LIMIT 200
SET u:TopReviewer
RETURN u.reviewerID AS ReviewerID,
       coalesce(u.name, u.reviewerID) AS ReviewerName,
       ReviewCount
ORDER BY ReviewCount DESC;

"A2UVDPBRZTWN6S", "PattyLouise", 2110
"A1D7CDK7HS68NP", "OpenBookSociety dot com", 2105
"A231LBC8EGPO5L", "OutlawPoet", 2102
"A3U7ELIED4WP4R", "Dark Faerie Tales", 2097
"A3QS1EPDZTLPWS", "scoundrel", 2096
"A2C27IQUH9N1Z", "audrey frances", 2084
"A1RAUVCWYHTQI4", "A. Ross", 2078
"A3NIQK6ZLYEP1L", "Michael Valdivielso", 2077
"A2FRKEXDXDN1KI", "Dennis A. Amith", 2071
"A2UBDYN21RI97X", "Kindle Customer", 2068
"A18OBUSMXVE8R0", "Jerry Guild", 2067
"A1IWWRZJOXOSYP", "Lee Armstrong", 2066
"A8IFUOL8S9BZC", "IRate", 2066
"AQY5XBYSENNZQ", "Quickbeam", 2065
"AMX0PJKV4PPNJ", "E. R. Bird", 2061
"AUEY946M1L939", "John L Murphy", 2057
"AFVZXHIUSXINA", "Teen Reads", 2057
"A1K4S4MWXI9E9M", "Tina", 2050

Time: 4 hours 54 minutes

Reviewers Who Write the Longest Reviews
Order the 200 reviewers from the previous query by their average review length in descending order, returning each reviewer’s ID, name, total number of reviews, and their average review length.

MATCH (u:TopReviewer)-[:WROTE]->(r:Review)
RETURN u.reviewerID AS ReviewerID,
       coalesce(u.name, u.reviewerID) AS ReviewerName,
       count(r) AS ReviewCount,
       avg(size(r.reviewText)) AS AvgReviewLength
ORDER BY AvgReviewLength DESC
LIMIT 200;

"A244C0ORREA3N5", "Isha Coleman", 2545, 596.3422396856588
"AXIO51VZN815F", "Don Kidwell", 2217, 592.617050067661
"A25KKXUQQ0OLWB", "Lynn Ellingwood", 3334, 570.468206358729
"AKMEY1BSHSDG7", "J. Arena", 2586, 557.6426914153132
"A3GWE80SUGORJD", "Bette Hansen", 3217, 539.0575069940918
"A1K4S4MWXI9E9M", "Tina", 2050, 504.3804878048779
"A2W4Z0J9DFZFSR", "Sunny", 2213, 504.2331676457307
"AHUT55E980RDR", "Neal Reynolds", 7423, 496.50491714940085
"A1JMSX54DO3LOP", "Bookzilla", 2263, 494.8859920459577
"A1J6UA1MD96SKE", "kathleen g", 2596, 477.83936825885996
"A28D20IM3BNAJ1", "P.S. Winn", 2251, 459.8827187916479
"A9Q28YTLYREO7", "MAXIMILLIAN MUHAMMAD", 6889, 391.101901582233
"A8IFUOL8S9BZC", "IRate", 2066, 330.13552758954586
"A20DZX38KRBIT8", "Deimos", 2604, 311.5994623655911

Time: 26 minutes


===Product Associations===

People Who Bought This Also Bought (Seed Expansion)

From the top-200 most reviewed products (seed products), find other products that are most often bought together. Exclude the seed products themselves. Rank the “other” products by how many times they co-occur with any seed product.

// Get all distinct co-buy products linked to SeedProducts
MATCH (seed:SeedProduct)-[:ALSO_BUY]->(other:Product)
WHERE NOT other:SeedProduct   // exclude seeds themselves
RETURN other.asin AS ASIN,
       coalesce(other.title, other.asin) AS CoBuyProduct,
       count(DISTINCT seed) AS LinkedSeeds
ORDER BY LinkedSeeds DESC
LIMIT 200;

"031242440X", "031242440X", 4
"0307730700", "0307730700", 4
"0385341008", "The Guernsey Literary and Potato Peel Pie Society", 4
"B014GJBTWI", "Hobbit: The Motion Picture Trilogy Extended Edition", 4
"0062684566", "0062684566", 4
"0143111582", "Dune (Penguin Galaxy)", 4
"1476738017", "1476738017", 4
"0785219951", "0785219951", 4
"B007ZQAKHU", "B007ZQAKHU", 4
"0312364121", "Winter Garden: Special Edition", 4
"015603008X", "015603008X", 4
"1472229959", "The Letter", 4
"0345325818", "0345325818", 4

Time: 18 Seconds

Second-Hop Co-Buy Influence (Ripple Effect)
Start from the #1 most reviewed product (the single seed). Look at its co-buy neighbors. Then check their own co-buys. Rank the second-hop products by how many first-hop neighbors they share with the seed.

// Step 1: Pick the single most reviewed SeedProduct
MATCH (seed:SeedProduct)
WITH seed, COUNT { (seed)<-[:REVIEWS]-() } AS ReviewCount
ORDER BY ReviewCount DESC
LIMIT 1

// Step 2: First-hop co-buy neighbors
MATCH (seed)-[:ALSO_BUY]->(firstHop:Product)
WHERE NOT firstHop:SeedProduct   // exclude seed set

// Step 3: Second-hop neighbors (co-buys of firstHop)
MATCH (firstHop)-[:ALSO_BUY]->(secondHop:Product)
WHERE secondHop <> seed
RETURN secondHop.asin AS ASIN,
       coalesce(secondHop.title, secondHop.asin) AS SecondHopProduct,
       count(DISTINCT firstHop) AS SharedNeighbors
ORDER BY SharedNeighbors DESC
LIMIT 200;

"1501172093", "The Glass Forest: A Novel", 3
"152476079X", "152476079X", 3
"0062473557", "The Keeper of Lost Things: A Novel", 3
"1250179831", "1250179831", 3
"0385534248", "0385534248", 3
"0316551244", "0316551244", 3
"1406372153", "1406372153", 3
"1982102314", "1982102314", 3
"144947425X", "Milk and Honey", 3
"0312541538", "0312541538", 3
"0735212767", "0735212767", 3
"1455524204", "1455524204", 3
"1607749165", "1607749165", 3
"0307476073", "Wild: From Lost to Found on the Pacific Crest Trail", 3
"1476795924", "1476795924", 3

Time: 5 Seconds

===Category/ Brand===

Most Popular Categories by Reviews
Rank categories by review volume.

MATCH (c:Category)<-[:IN_CATEGORY]-(p:Product)<-[:REVIEWS]-(r:Review)
RETURN c.name AS Category,
       count(r) AS TotalReviews
ORDER BY TotalReviews DESC
LIMIT 200;

"Boys", 816119
"Appliances", 808265
"Networking Products", 791498
"Casual", 788804
"PC", 785149
"Women's Fiction", 770273
"Blu-ray", 759991
"Americas", 744296
"Necklaces", 735953
"Hats & Caps", 731011
"Grills & Outdoor Cooking", 730632
"Toys", 717217
"Kids & Family", 714608
"Tops, Tees & Blouses", 713756
"Active", 711615
"Data Storage", 709155
"Reference", 708141
"Printer Ink & Toner", 707320
"Car & Vehicle Electronics", 706929

Time: 1 hour 30 minutes

Top Brands by Average Rating
Brands with ≥100 reviews across their catalog and high avg ratings.

MATCH (p:Product)<-[:REVIEWS]-(r:Review)
WHERE p.brand IS NOT NULL
WITH p.brand AS Brand, avg(r.overall) AS AvgRating, count(r) AS ReviewCount
WHERE ReviewCount >= 100
RETURN Brand,
       round(AvgRating,2) AS AvgRating,
       ReviewCount
ORDER BY AvgRating DESC
LIMIT 200;

Brand, AvgRating, ReviewCount
"Sunatoria", 5.0, 197
"Good Luncheba", 5.0, 135
"Magdalena Yesil", 5.0, 125
"YANKEL BEAUTY", 5.0, 177
"Visit Amazon's Nivedita Lakhera Page", 5.0, 245
"Visit Amazon's Ronen Gafni Page", 5.0, 114
"Charles C. Thomas", 5.0, 121
"Jane Sobel Klonsky", 5.0, 101
"Purizzy", 5.0, 142
"Visit Amazon's Megha Barot Page", 5.0, 116
"H-Art", 5.0, 135
"Visit Amazon's Bryan C. Taylor Page", 5.0, 229
"Visit Amazon's Lester Aradi Page", 5.0, 110
"PHILLOVE", 5.0, 196
"The Aragorn Company", 5.0, 189
"Visit Amazon's Kasey Bell Page", 5.0, 151
"Dr. Bindu Mayi", 5.0, 141
"Roo Yori", 5.0, 102

Time: 3 hours 25 minutes

===Images / Multimedia===

Products with the Most Images
Find products with the most marketing assets (images).

MATCH (p:Product)-[:HAS_IMAGE]->(i:Image)
WITH p.asin AS ASIN, coalesce(p.title, p.asin) AS Product, count(i) AS ImageCount
RETURN ASIN, Product, ImageCount
ORDER BY ImageCount DESC
LIMIT 200;

ASIN, Product, ImageCount
"B00H0LITFK", "LSS Laptop 17 17.3 Skin Cover with Colorful Black Grey Flower Leaves Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B018DHQ988", "LittleMax(TM),PU Leather Case Flip Stand Protective Auto Wake/Sleep Cover for Amazon Kindle Fire HD 8 7th Gen 2017 Release &amp; 6th Gen Release 2016 with Free Stylus-04 Moon Light", 50
"B00H0LIH4I", "LSS Laptop 17 17.3 Skin Cover with Colorful Black Cross Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B00H0LL3MQ", "LSS Laptop 17 17.3 Skin Cover with Colorful Floral Vines Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B01D4TLW28", "LEXUS SC430 / WHITE PEARL CRYSTAL SHINE - 065 / COLOR N DRIVE TOUCH UP PAINT SYSTEM FOR PAINT CHIPS AND SCRATCHES / PRO PACK", 50
"B01DZMNRPE", "Fire HD 8 Case,PU Synthetic Leather Case Flip Cover with Auto Wake/Sleep for Amazon Kindle Fire HD 8 7th Gen 2017 Release &amp; 6th Gen Release 2016 with Free Stylus-03 Blue Butterfly", 50
"B00H0LKTSU", "LSS Laptop 17 17.3 Skin Cover with Colorful Heart Floral Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B00H0LIZIG", "LSS Laptop 17 17.3 Skin Cover with Colorful Red Roses Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B00H0LIW6Q", "LSS Laptop 17 17.3 Skin Cover with Colorful Colorful Floral Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B00H0LKW8M", "LSS Laptop 17 17.3 Skin Cover with Colorful Eagle Pattern for HP Dell Lenovo Apple Asus Acer Compaq - Fits 16.5&quot; 17&quot; 17.3&quot; 18.4&quot; 19&quot; (2 Wrist Pads Free)", 50
"B01D19A9Y8", "KAUKKO Laptop Outdoor Backpack, Travel Hiking&amp; Camping Rucksack Pack, Casual Large College School Daypack, Shoulder Book Bags Back Fits 15&quot; Laptop &amp; Tablets", 50
"B01D3C2888", "Suzuki SAMURAI/WORCESTER BLUE MET - 24U/COLOR N DRIVE TOUCH UP PAINT SYSTEM FOR PAINT CHIPS AND SCRATCHES/PLUS PACK", 50

Time: 24 minutes

Images reused by multiple products (Image-Centric View)
For each Image, count how many distinct products are using it (i.e., shared images across products).

MATCH (p:Product)-[:HAS_IMAGE]->(i:Image)
RETURN i.url AS ImageURL,
       count(DISTINCT p) AS ProductCount
ORDER BY ProductCount DESC
LIMIT 200;

Running forever 

Find the top 200 reviews with the highest helpful votes, returning each review’s reviewer, rating, number of helpful votes, and number of images attached.
This helps us check whether reviews containing more images tend to be marked as more helpful.

MATCH (r:Review)
WHERE r.vote IS NOT NULL
OPTIONAL MATCH (r)-[:HAS_IMAGE]->(ri:ReviewImage)
WITH r.reviewerID AS ReviewerID,
     coalesce(r.reviewerID, "Unknown") AS ReviewerName,
     r.overall AS Rating,
     r.vote AS HelpfulVotes,
     count(ri) AS ImageCount
RETURN ReviewerID, ReviewerName, Rating, HelpfulVotes, ImageCount
ORDER BY HelpfulVotes DESC
LIMIT 200;

ReviewerID, ReviewerName, Rating, HelpfulVotes, ImageCount
"A3SANFVF57WY9J", "A3SANFVF57WY9J", 3, 999, 0
"A3SANFVF57WY9J", "A3SANFVF57WY9J", 3, 999, 0
"A3FLO5K3AE3D4H", "A3FLO5K3AE3D4H", 5, 999, 0
"A1GW6XXRLAGE84", "A1GW6XXRLAGE84", 1, 999, 0
"A1GW6XXRLAGE84", "A1GW6XXRLAGE84", 1, 999, 0
"A2LXX47A0KMJVX", "A2LXX47A0KMJVX", 3, 999, 0
"A158R1CBA09W28", "A158R1CBA09W28", 1, 999, 0
"A3U52V5ZAHZZKU", "A3U52V5ZAHZZKU", 5, 998, 0
"A1J437VM6OVMVQ", "A1J437VM6OVMVQ", 5, 998, 1
"AKEZ5LBU48M63", "AKEZ5LBU48M63", 5, 998, 0
"A11W096NRBG9RH", "A11W096NRBG9RH", 1, 997, 1
"ATA4YSJ4JCBTR", "ATA4YSJ4JCBTR", 5, 997, 0
"A129K4MV9IGLDC", "A129K4MV9IGLDC", 5, 997, 0
"A1NEQZO2GNODWZ", "A1NEQZO2GNODWZ", 5, 997, 0
"A27ZILBXPDJLXI", "A27ZILBXPDJLXI", 2, 997, 0
"A2NP2TS8N2KODU", "A2NP2TS8N2KODU", 5, 997, 0
"A2NP2TS8N2KODU", "A2NP2TS8N2KODU", 5, 997, 0
"ARFLESOGLXAFD", "ARFLESOGLXAFD", 5, 997, 0

Time: 11 minutes
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