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USER:
CREATE VERTEX User (
    PRIMARY_ID id STRING,
    display_name STRING,
    about_me STRING,
    age INT,
    creation_date DATETIME,
    last_access_date DATETIME,
    location STRING,
    reputation INT,
    up_votes INT,
    down_votes INT,
    views INT,
    profile_image_url STRING,
    website_url STRING
) WITH primary_id_as_attribute="true"

BADGE:
CREATE VERTEX Badge (
    PRIMARY_ID id STRING,
    name STRING,
    date DATETIME,
    user_id INT,
    class STRING,
    tag_based STRING
) WITH primary_id_as_attribute="true"

COMMENT:
CREATE VERTEX Comment (
    PRIMARY_ID id STRING,
    text STRING,
    creation_date DATETIME,
    post_id INT,
    user_id INT,
    user_display_name STRING,
    score INT
) WITH primary_id_as_attribute="true"

POST_QUESTION:
CREATE VERTEX Post_question (
    PRIMARY_ID id STRING,
    accepted_answer_id INT,
    answer_count INT,
    comment_count INT,
    community_owned_date DATETIME,
    creation_date DATETIME,
    favorite_count INT,
    last_activity_date DATETIME,
    last_edit_date DATETIME,
    last_editor_display_name STRING,
    last_editor_user_id INT,
    owner_display_name STRING,
    owner_user_id INT,
    parent_id INT,
    post_type_id INT,
    score INT,
    tags STRING,
    view_count INT
) WITH primary_id_as_attribute="true"

POST_ANSWER:
CREATE VERTEX Post_answer (
    PRIMARY_ID id STRING,
    title STRING,
    body STRING,
    accepted_answer_id INT,
    answer_count INT,
    comment_count INT,
    community_owned_date DATETIME,
    creation_date DATETIME,
    favorite_count INT,
    last_activity_date DATETIME,
    last_edit_date DATETIME,
    last_editor_display_name STRING,
    last_editor_user_id INT,
    owner_display_name STRING,
    owner_user_id INT,
    parent_id INT,
    post_type_id INT,
    score INT,
    tags STRING,
    view_count INT
) WITH primary_id_as_attribute="true"



TAG:
CREATE VERTEX Tag (
    PRIMARY_ID id STRING,
    tag_name STRING,
    tag_count INT,
    excerpt_post_id INT,
    wiki_post_id INT
) WITH primary_id_as_attribute="true"

VOTE:
CREATE VERTEX Vote (
    PRIMARY_ID id STRING,
    creation_date DATETIME,
    post_id INT,
    vote_type_id INT
) WITH primary_id_as_attribute="true"

POST_TAG_WIKI:
CREATE VERTEX Post_tag_wiki (
    PRIMARY_ID id STRING,
    title STRING,
    body STRING,
    accepted_answer_id INT,
    answer_count INT,
    comment_count INT,
    community_owned_date DATETIME,
    creation_date DATETIME,
    favorite_count INT,
    last_activity_date DATETIME,
    last_edit_date DATETIME,
    last_editor_display_name STRING,
    last_editor_user_id INT,
    owner_display_name STRING,
    owner_user_id INT,
    parent_id INT,
    post_type_id INT,
    score INT,
    post_tag_wiki_tags STRING,
    view_count INT
) WITH primary_id_as_attribute="true"




POST_TAG_WIKI_EXCERPT:
CREATE VERTEX Post_tag_wiki_excerpt (
    PRIMARY_ID id STRING,
    title STRING,
    body STRING,
    accepted_answer_id STRING,
    answer_count INT,
    comment_count INT,
    community_owned_date DATETIME,
    creation_date DATETIME,
    favorite_count INT,
    last_activity_date DATETIME,
    last_edit_date DATETIME,
    last_editor_display_name STRING,
    last_editor_user_id INT,
    owner_display_name STRING,
    owner_user_id INT,
    parent_id STRING,
    post_type_id INT,
    score INT,
    post_tag_wiki_excerpt_tags STRING,
    view_count INT
) WITH primary_id_as_attribute="true"
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CREATE UNDIRECTED EDGE Owned_by (FROM Post_question, TO User) 
CREATE UNDIRECTED EDGE Answers_by (FROM Post_answer, TO User) 
CREATE UNDIRECTED EDGE Created_by_wiki (FROM Post_tag_wiki, TO User) 
CREATE UNDIRECTED EDGE Created_by_excerpt (FROM Post_tag_wiki_excerpt, TO User) CREATE UNDIRECTED EDGE Last_edited_by_question (FROM Post_question, TO User) 
CREATE UNDIRECTED EDGE Last_edited_by_answer (FROM Post_answer, TO User) 
CREATE UNDIRECTED EDGE Last_edited_by_wiki (FROM Post_tag_wiki, TO User) 
CREATE UNDIRECTED EDGE Last_edited_by_excerpt (FROM Post_tag_wiki_excerpt, TO User) 
CREATE UNDIRECTED EDGE Earns (FROM User, TO Badge) 
CREATE UNDIRECTED EDGE Answers_to (FROM Post_answer, TO Post_question) 
CREATE UNDIRECTED EDGE Accepts (FROM Post_question, TO Post_answer) 
CREATE UNDIRECTED EDGE Commented_by (FROM Comment, TO User) 
CREATE UNDIRECTED EDGE On_question (FROM Comment, TO Post_question) 
CREATE UNDIRECTED EDGE On_answer (FROM Comment, TO Post_answer) 
CREATE UNDIRECTED EDGE Vote_on_question (FROM Vote, TO Post_question)
CREATE UNDIRECTED EDGE Vote_on_answer (FROM Vote, TO Post_answer) 
CREATE UNDIRECTED EDGE Vote_on_comment (FROM Vote, TO Comment) 
CREATE UNDIRECTED EDGE Tag_to (FROM Tag, TO Post_question) 
CREATE UNDIRECTED EDGE Has_wiki (FROM Tag, TO Post_tag_wiki) 
CREATE UNDIRECTED EDGE Has_wiki_excerpt (FROM Tag, TO Post_tag_wiki_excerpt) 
CREATE UNDIRECTED EDGE Link_to (FROM Post_question, TO Post_question)
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USER: 
PYTHON CODE:
“python3 << 'ENDOFSCRIPT'
import csv
input_file = '/shared/datasets/stackoverflow/users.csv'
output_file = '/shared/datasets/stackoverflow/users_clean.csv'
print('Preprocessing users.csv...')
count = 0
skipped = 0
def clean_field(value):
    """Remove problematic characters without filling with 0"""
    if not value:
        return ''    
    value = str(value).strip()    
    # Remove backslashes (major issue in your data)
    value = value.replace('\\', '')    
    # Remove quotes that break CSV
    value = value.replace('"', '').replace("'", '').replace('`', '')    
    # Remove newlines and tabs
    value = value.replace('\n', ' ').replace('\r', ' ').replace('\t', ' ')    
    # Normalize multiple spaces
    value = ' '.join(value.split())    
    return value
with open(input_file, 'r', encoding='utf-8', errors='replace', newline='') as infile, \
     open(output_file, 'w', encoding='utf-8', newline='') as outfile:    
    reader = csv.reader(infile)
    writer = csv.writer(outfile, quoting=csv.QUOTE_MINIMAL)    
    header = next(reader)
    writer.writerow(header)
    print(f"Columns: {header}")    
    for line_num, row in enumerate(reader, start=2):
        try:
            if not row or all(not field.strip() for field in row):
                skipped += 1
                continue            
            # Must have ID
            if not row[0].strip():
                skipped += 1
                continue            
            # Ensure correct number of columns (13 for User)
            while len(row) < 13:
                row.append('')            
            # Clean each field
            cleaned = [clean_field(field) for field in row[:13]]            
            writer.writerow(cleaned)
            count += 1       
            if count % 100000 == 0:
                print(f'Processed {count:,} rows...', flush=True)
        except Exception as e:
            skipped += 1
            if skipped <= 10:
                print(f"Line {line_num}: {e}")
    print(f'\n=== SUMMARY ===')
    print(f'Processed: {count:,}')
    print(f'Skipped: {skipped:,}')
ENDOFSCRIPT
”
EXPLANATION: This Python script prepares the Stack Overflow users.csv file for loading into TigerGraph by removing characters that could cause problems. The main cleaning function strips out backslashes, quotes, newlines, and extra spaces from each field because these characters can confuse the CSV parser and break the data loading process. As the script reads through the file row by row, it checks that each row has a valid user ID and exactly 13 columns, skipping any rows that are empty or malformed. It processes the data in batches and prints progress updates every 100,000 rows so you can monitor it. At the end, you get a clean CSV file with all the problematic characters removed, making it safe to load into the database. The summary at the end shows how many rows were successfully cleaned versus how many had to be skipped due to errors, which helps verify the cleaning worked correctly.

CREATE LOADING JOB load_users FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/users_clean.csv";
    LOAD f
        TO VERTEX User VALUES (
            $"id", 
            $"display_name",
            $"about_me",
            $"age",
            $"creation_date",
            $"last_access_date",
            $"location",
            $"reputation",
            $"up_votes",
            $"down_votes",
            $"views",
            $"profile_image_url",
            $"website_url"
        )
        USING SEPARATOR=",", HEADER="true", QUOTE="double";
}

RUN LOADING JOB load_users

DURATION: 19.30 s

BADGE: 
CREATE LOADING JOB load_badges FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/badges.csv";
    LOAD f
        TO VERTEX Badge VALUES (
            $"id", 
            $"name",
            $"date",
            $"user_id",
            $"class",
            $"tag_based"
        )
        USING SEPARATOR=",", HEADER="true", EOL="\n", QUOTE="double";
}

RUN LOADING JOB load_badges

DURATION: 22.09 s

COMMENT: 
CREATE LOADING JOB load_comment FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/comments_final.csv";
    LOAD f
        TO VERTEX Comment VALUES (
            $"id", 
            $"text",
            $"creation_date",
            $"post_id",
            $"user_id",
            $"user_display_name",
            $"score"
        )
        USING SEPARATOR=",", HEADER="true", QUOTE="double";
}

RUN LOADING JOB load_comment

DURATION: 97.35 s

POST_QUESTION: 
CREATE LOADING JOB load_post_question FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_questions_cleaned1.csv";
    LOAD f
        TO VERTEX Post_question VALUES (
            $"id",
            $"accepted_answer_id",
            $"answer_count",
            $"comment_count",
            $"community_owned_date",
            $"creation_date",
            $"favorite_count",
            $"last_activity_date",
            $"last_edit_date",
            $"last_editor_display_name",
            $"last_editor_user_id",
            $"owner_display_name",
            $"owner_user_id",
            $"parent_id",
            $"post_type_id",
            $"score",
            $"tags",
            $"view_count"
        )
        USING SEPARATOR=",", HEADER="true",  QUOTE="double";
}

RUN LOADING JOB load_post_question

DURATION: 19.10 s

POST_ANSWER:
CREATE LOADING JOB load_post_answer FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_answers_fixed.csv";
    LOAD f
        TO VERTEX Post_answer VALUES (
            $"id",
            $"title",
            $"body",
            $"accepted_answer_id",
            $"answer_count",
            $"comment_count",
            $"community_owned_date",
            $"creation_date",
            $"favorite_count",
            $"last_activity_date",
            $"last_edit_date",
            $"last_editor_display_name",
            $"last_editor_user_id",
            $"owner_display_name",
            $"owner_user_id",
            $"parent_id",
            $"post_type_id",
            $"score",
            $"tags",
            $"view_count"
        )
        USING SEPARATOR=",", HEADER="true", QUOTE="double";
}

RUN LOADING JOB load_post_answer

DURATION: 167.28 s

TAG: 
CREATE LOADING JOB load_tags FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/tags.csv";
    LOAD f
        TO VERTEX Tag VALUES (
            $"id", 
            $"tag_name",
            $"count",
            $"excerpt_post_id",
            $"wiki_post_id"
        )
        USING SEPARATOR=",", HEADER="true";
}

RUN LOADING JOB load_tags

DURATION: 1.43 s

VOTE: 
CREATE LOADING JOB load_vote FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f
        TO VERTEX Vote VALUES (
            $"id", 
            $"creation_date",
            $"post_id",
            $"vote_type_id"
        )
        USING SEPARATOR=",", HEADER="true";
}

RUN LOADING JOB load_vote

DURATION: 108.9 s

POST_TAG_WIKI: 
PYTHON CODE:
“python3 << 'ENDOFSCRIPT'
import csv
import re
input_file = '/shared/datasets/stackoverflow/posts_tag_wiki.csv'
output_file = '/shared/datasets/stackoverflow/posts_tag_wiki_clean.csv'
print('Cleaning posts_tag_wiki.csv...')
count = 0
skipped = 0
def ultra_clean(field):
    if not field:
        return ''
    field = field.replace('\\', ' ')
    field = re.sub(r'["\'\`''""«»]', '', field)
    field = field.replace('\r\n', ' ').replace('\n', ' ').replace('\r', ' ').replace('\t', ' ')
    field = ' '.join(field.split())
    return field
with open(input_file, 'r', encoding='utf-8', errors='replace', newline='') as infile, \
     open(output_file, 'w', encoding='utf-8', newline='') as outfile:
     reader = csv.reader(infile)
    writer = csv.writer(outfile, quoting=csv.QUOTE_MINIMAL)
    header = next(reader)
    writer.writerow(header)
    for row in reader:
        try:
            if not row or len(row) < 1 or not row[0].strip():
                skipped += 1
                continue
            while len(row) < 20:
                row.append('')
            cleaned = [ultra_clean(f) for f in row[:20]]
            writer.writerow(cleaned)
            count += 1
            if count % 10000 == 0:
                print(f'Processed {count:,} rows...', flush=True)
                except Exception as e:
            skipped += 1
            if skipped <= 10:
                print(f"Error: {e}")
    print(f'\nValid rows: {count:,}, Skipped: {skipped:,}')
ENDOFSCRIPT
”
EXPLANATION: This script cleans the posts_tag_wiki.csv file, which contains wiki documentation for Stack Overflow tags. The cleaning function is called "ultra_clean" because tag wiki posts often contain lots of special characters, code snippets, and formatting that need aggressive cleaning. It removes backslashes, replaces all types of quotation marks (including fancy Unicode quotes like '' and "") with nothing, and converts newlines and tabs to spaces. The script ensures each row has exactly 20 columns by padding with empty strings if needed, which is important because tag wiki posts have many optional fields that might be missing. It processes rows in smaller batches of 10,000 instead of 100,000 because these rows tend to be larger with more text content. Any row without a valid ID in the first column gets skipped entirely. The output is a cleaned CSV where all the problematic formatting characters are removed, making it safe to load into TigerGraph without breaking the parser or corrupting the text fields.

CREATE LOADING JOB load_posts_tag_wiki FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_clean.csv";
    LOAD f
        TO VERTEX Post_tag_wiki VALUES (
            $"id", 
            $"title",
            $"body",
            $"accepted_answer_id",
            $"answer_count",
            $"comment_count",
            $"community_owned_date",
            $"creation_date",
            $"favorite_count",
            $"last_activity_date",
            $"last_edit_date",
            $"last_editor_display_name",
            $"last_editor_user_id",
            $"owner_display_name",
            $"owner_user_id",
            $"parent_id",
            $"post_type_id",
            $"score",
            $"tags",
            $"view_count"
        )
        USING SEPARATOR=",", HEADER="true", QUOTE="double";
}

RUN LOADING JOB load_posts_tag_wiki

DURATION: 0.68 s

POST_TAG_WIKI_EXCERPT: 
PYTHON CODE:
“python3 << 'ENDOFSCRIPT'
import csv
from collections import defaultdict
input_file = '/shared/datasets/stackoverflow/posts_tag_wiki_excerpt.csv'
output_file = '/shared/datasets/stackoverflow/posts_tag_wiki_excerpt_100PCT.csv'
print('Creating 100% clean dataset...')
# Track seen IDs to handle duplicates
seen_ids = set()
duplicate_count = 0
total_count = 0
def clean_text(text):
    """Remove problematic characters"""
    if not text:
        return ''
    text = text.replace('\\', '')
    text = text.replace('<', '').replace('>', '')
    text = text.replace('[', '').replace(']', '')
    text = text.replace('(', '').replace(')', '')
    text = text.replace(',', ' ').replace(';', ' ')
    text = text.replace('"', '').replace("'", '').replace('`', '')
    text = ' '.join(text.split())
    return text
def fix_datetime(dt_str):
    """Remove ' UTC' suffix"""
    if not dt_str or dt_str.strip() == '':
        return ''
    return dt_str.replace(' UTC', '')
with open(input_file, 'r', encoding='utf-8', errors='replace', newline='') as infile, \
     open(output_file, 'w', encoding='utf-8', newline='') as outfile:    
    reader = csv.reader(infile)
    writer = csv.writer(outfile, quoting=csv.QUOTE_MINIMAL)    
    # Write header
    header = next(reader)
    writer.writerow(header[:20])    
    for row in reader:
        total_count += 1        
        try:
            # Ensure exactly 20 fields
            while len(row) < 20:
                row.append('')
            if len(row) > 20:
                row = row[:20]            
            # Check for duplicate ID
            row_id = row[0]
            if row_id in seen_ids:
                duplicate_count += 1
                print(f'  Skipping duplicate ID: {row_id}')
                continue
            seen_ids.add(row_id)            
            # Field 1: title - keep as-is even if empty
            row[1] = clean_text(row[1]) if row[1] else ''            
            # Field 2: body - ensure not empty
            row[2] = clean_text(row[2]) if row[2] else 'No description available'            
            # Field 3: accepted_answer_id - keep as STRING (empty string if blank)
            row[3] = row[3].strip() if row[3] else ''            
            # Fields 4,5: answer_count, comment_count - INT (0 if empty)
            row[4] = row[4] if row[4] and row[4].strip() else '0'
            row[5] = row[5] if row[5] and row[5].strip() else '0'            
            # Field 6,7,9,10: DATETIME fields - remove UTC
            row[6] = fix_datetime(row[6])  # community_owned_date
            row[7] = fix_datetime(row[7])  # creation_date
            row[9] = fix_datetime(row[9])  # last_activity_date
            row[10] = fix_datetime(row[10])  # last_edit_date            
            # Field 8: favorite_count - INT (0 if empty)
            row[8] = row[8] if row[8] and row[8].strip() else '0'            
            # Field 11,13: String fields - keep as-is
            # row[11]: last_editor_display_name
            # row[13]: owner_display_name            
            # Field 12,14: INT fields (0 if empty)
            row[12] = row[12] if row[12] and row[12].strip() else '0'  # last_editor_user_id
            row[14] = row[14] if row[14] and row[14].strip() else '0'  # owner_user_id            
            # Field 15: parent_id - keep as STRING (empty if blank)
            row[15] = row[15].strip() if row[15] else ''            
            # Field 16,17: INT fields (0 if empty)
            row[16] = row[16] if row[16] and row[16].strip() else '0'  # post_type_id
            row[17] = row[17] if row[17] and row[17].strip() else '0'  # score            
            # Field 18: tags - clean text
            row[18] = clean_text(row[18]) if row[18] else ''            
            # Field 19: view_count - INT (0 if empty)
            row[19] = row[19] if row[19] and row[19].strip() else '0'            
            writer.writerow(row)            
            if total_count % 10000 == 0:
                print(f'Processed {total_count:,} rows...', flush=True)                
        except Exception as e:
            print(f"Error on row {total_count} (ID: {row[0] if row else 'unknown'}): {e}")
            continue
    print(f'\n=== SUMMARY ===')
    print(f'Total rows in original: {total_count:,}')
    print(f'Duplicates removed: {duplicate_count:,}')
    print(f'Clean rows written: {len(seen_ids):,}')
ENDOFSCRIP
”
EXPLANATION: This script cleans the posts_tag_wiki_excerpt.csv file, which contains short descriptions for Stack Overflow tags. Unlike the other cleaning scripts, this one is extra thorough because tag excerpts have specific data quality issues including duplicate entries and inconsistent formatting. The script tracks every ID it has seen using a set, and if it encounters the same ID twice, it skips the duplicate to ensure each tag excerpt appears only once in the database. The cleaning is aggressive, removing not just quotes and backslashes but also HTML-like brackets, parentheses, and punctuation that could break the CSV format. It handles each of the 20 columns individually based on their data type: text fields get cleaned, integer fields get filled with "0" if empty, and datetime fields have the " UTC" suffix removed to match TigerGraph's expected format. The body field is special because it must never be empty, so if it's blank, the script fills it with "No description available" as a placeholder. At the end, the summary shows not just how many rows were processed, but also how many duplicates were found and removed, giving you confidence that the data is both clean and deduplicated before loading into TigerGraph.

CREATE LOADING JOB load_posts_tag_wiki_excerpt FOR GRAPH StackOverflow { 
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_excerpt_100PCT.csv";
    LOAD f TO VERTEX Post_tag_wiki_excerpt VALUES (
        $"id", 
        $"title", 
        $"body", 
        $"accepted_answer_id", 
        $"answer_count",
        $"comment_count", 
        $"community_owned_date", 
        $"creation_date",
        $"favorite_count", $"last_activity_date", 
        $"last_edit_date",
        $"last_editor_display_name", 
        $"last_editor_user_id",
        $"owner_display_name", 
        $"owner_user_id", 
        $"parent_id",
        $"post_type_id", 
        $"score", 
        $"tags", 
        $"view_count"
    ) USING SEPARATOR=",", HEADER="true", QUOTE="double";
}

RUN LOADING JOB load_posts_tag_wiki_excerpt

DURATION: 0.18 s
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Owned_by (Post_question -> User):
CREATE LOADING JOB load_owned_by FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_questions_cleaned1.csv";
    LOAD f TO EDGE Owned_by VALUES (
        $"id",              
        $"owner_user_id"    
    ) WHERE $"owner_user_id" != "" AND $"owner_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_owned_by

DURATION: 17.67 s

Answers_by (Post_answer -> User):
CREATE LOADING JOB load_answers_by FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_answers_fixed.csv";
    LOAD f TO EDGE Answers_by VALUES ($"id", $"owner_user_id") 
    WHERE $"owner_user_id" != "" AND $"owner_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_answers_by

DURATION: 160.07 s

Created_by_wiki (Post_tag_wiki -> User):
CREATE LOADING JOB load_created_by_wiki FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_clean.csv";
    LOAD f TO EDGE Created_by_wiki VALUES ($"id", $"owner_user_id") 
    WHERE $"owner_user_id" != "" AND $"owner_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_created_by_wiki

DURATION: 0.53 s

Created_by_excerpt (Post_tag_wiki_excerpt -> User):
CREATE LOADING JOB load_created_by_excerpt FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_excerpt_100PCT.csv";
    LOAD f TO EDGE Created_by_excerpt VALUES ($"id", $"owner_user_id") 
    WHERE $"owner_user_id" != "" AND $"owner_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_created_by_excerpt

DURATION: 0.18 s

Last_edited_by_question (Post_question -> User):
CREATE LOADING JOB load_last_edited_by_question FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_questions_cleaned1.csv";
    LOAD f TO EDGE Last_edited_by_question VALUES ($"id", $"last_editor_user_id") 
    WHERE $"last_editor_user_id" != "" AND $"last_editor_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_last_edited_by_question

DURATION: 8.58 s

Answers_by (Post_answer -> User):
CREATE LOADING JOB load_last_edited_by_answer FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_answers_fixed.csv";
    LOAD f TO EDGE Last_edited_by_answer VALUES ($"id", $"last_editor_user_id") 
    WHERE $"last_editor_user_id" != "" AND $"last_editor_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";

RUN LOADING JOB load_last_edited_by_answer

DURATION: 160.73 s

Last_edited_by_wiki (Post_tag_wiki -> User):
CREATE LOADING JOB load_last_edited_by_wiki FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_clean.csv";
    LOAD f TO EDGE Last_edited_by_wiki VALUES ($"id", $"last_editor_user_id") 
    WHERE $"last_editor_user_id" != "" AND $"last_editor_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_last_edited_by_wiki

DURATION: 0.92 s

Last_edited_by_excerpt (Post_tag_wiki_excerpt -> User):
CREATE LOADING JOB load_last_edited_by_excerpt FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_tag_wiki_excerpt_100PCT.csv";
    LOAD f TO EDGE Last_edited_by_excerpt VALUES ($"id", $"last_editor_user_id") 
    WHERE $"last_editor_user_id" != "" AND $"last_editor_user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_last_edited_by_excerpt

DURATION: 0.28 s

Earns (User -> Badge):
CREATE LOADING JOB load_earns FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/badges.csv";
    LOAD f TO EDGE Earns VALUES ($"user_id", $"id") 
    WHERE $"user_id" != "" AND $"user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_earns

DURATION: 26.47 s

Answers_to (Post_answer -> Post_question):
CREATE LOADING JOB load_answers_to FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_answers_fixed.csv";
    LOAD f TO EDGE Answers_to VALUES ($"id", $"parent_id") 
    WHERE $"parent_id" != "" AND $"parent_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";

RUN LOADING JOB load_answers_to

DURATION: 152.09 s

Accepts (Post_question -> Post_answer):
CREATE LOADING JOB load_accepts FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_questions_cleaned1.csv";
    LOAD f TO EDGE Accepts VALUES ($"id", $"accepted_answer_id") 
    WHERE $"accepted_answer_id" != "" AND $"accepted_answer_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_accepts

DURATION: 16.54 s

Commented_by (Comment -> User):
CREATE LOADING JOB load_commented_by FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/comments_final.csv";
    LOAD f TO EDGE Commented_by VALUES ($"id", $"user_id") 
    WHERE $"user_id" != "" AND $"user_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_commented_by

DURATION: 90.34 s

On_question (Comment -> Post_question):
CREATE LOADING JOB load_vote_on_question FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f TO EDGE Vote_on_question VALUES ($"id", $"post_id") 
    WHERE $"post_id" != "" AND $"post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_vote_on_question

DURATION: 47.97 s

On_answer (Comment -> Post_answer):
CREATE LOADING JOB load_vote_on_answer FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f TO EDGE Vote_on_answer VALUES ($"id", $"post_id") 
    WHERE $"post_id" != "" AND $"post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_vote_on_answer

DURATION: 48.4 s

Vote_on_question (Vote -> Post_question):
CREATE LOADING JOB load_vote_on_question FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f TO EDGE Vote_on_question VALUES ($"id", $"post_id") 
    WHERE $"post_id" != "" AND $"post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_vote_on_question

DURATION: 15.5 min

Vote_on_answer (Vote -> Post_answer):
CREATE LOADING JOB load_vote_on_answer FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f TO EDGE Vote_on_answer VALUES ($"id", $"post_id") 
    WHERE $"post_id" != "" AND $"post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_vote_on_answer

DURATION:12.4 min

Vote_on_comment (Vote -> Comment):
CREATE LOADING JOB load_vote_on_comment FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/votes.csv";
    LOAD f TO EDGE Vote_on_comment VALUES ($"id", $"post_id") 
    WHERE $"post_id" != "" AND $"post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_vote_on_comment

DURATION: 7.3 min

Tag_to (Tag -> Post_question):
python3 << 'ENDOFSCRIPT'
import csv
import re
print('Creating Tag_to edge mapping...')
# Load all tags and create tag_name -> tag_id map
tag_map = {}
with open('/shared/datasets/stackoverflow/tags.csv', 'r', encoding='utf-8') as f:
    reader = csv.DictReader(f)
    for row in reader:
        tag_name = row['tag_name'].strip().lower()
        tag_id = row['id']
        tag_map[tag_name] = tag_id
print(f'Loaded {len(tag_map):,} tags')
# Process questions and split tags
output_file = '/shared/datasets/stackoverflow/edge_tag_to_question.csv'
count = 0
edge_count = 0
with open('/shared/datasets/stackoverflow/posts_questions_cleaned1.csv', 'r', encoding='utf-8') as f_in, \
     open(output_file, 'w', encoding='utf-8', newline='') as f_out:    
    reader = csv.DictReader(f_in)
    writer = csv.writer(f_out)    
    # Write header: src (tag_id), dst (question_id)
    writer.writerow(['src', 'dst'])    
    for row in reader:
        count += 1
        question_id = row['id']
        tags_raw = row.get('tags', '')        
        if not tags_raw or tags_raw.strip() == '':
            continue        
        # Clean tags: remove < and >, split by >
        tags_cleaned = tags_raw.replace('><', '|')
        tags_cleaned = re.sub(r'[<>]', '', tags_cleaned)        
        # Split and process each tag
        tag_list = [t.strip().lower() for t in tags_cleaned.split('|') if t.strip()]        
        for tag_name in tag_list:
            if tag_name in tag_map:
                tag_id = tag_map[tag_name]
                writer.writerow([tag_id, question_id])
                edge_count += 1        
        if count % 10000 == 0:
            print(f'Processed {count:,} questions, created {edge_count:,} edges...', flush=True)
print(f'\n=== SUMMARY ===')
print(f'Questions processed: {count:,}')
print(f'Tag_to edges created: {edge_count:,}')
print(f'Output: {output_file}')
ENDOFSCRIPT

EXPLANATION: This script creates the connections between tags and questions by parsing the tags field in each question and converting it into individual relationships. First, it loads all the tags from tags.csv into a lookup dictionary where tag names map to tag IDs, converting everything to lowercase so the matching is case-insensitive. Then it reads through every question and extracts the tags field, which is formatted like "<python><django><database>" with angle brackets separating multiple tags. The script cleans this by replacing "><" with a pipe character, removing all remaining angle brackets, and splitting on the pipe to get individual tag names. For each tag found on a question, if that tag exists in our tag lookup dictionary, the script creates an edge by writing a row with the tag ID and question ID to the output CSV file. This transforms the compact tags string on each question into explicit graph edges that TigerGraph can load as Tag_to relationships. The script tracks progress every 10,000 questions and reports the total number of edges created, which should be around 68 million connections representing every tag assigned to every question in the dataset.

CREATE LOADING JOB load_tag_to FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/edge_tag_to_question.csv";
    LOAD f TO EDGE Tag_to VALUES ($"src", $"dst") 
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_tag_to

DURATION: 19.55 s

Has_wiki (Tag -> Post_tag_wiki):
CREATE LOADING JOB load_has_wiki FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/tags.csv";
    LOAD f TO EDGE Has_wiki VALUES ($"id", $"wiki_post_id") 
    WHERE $"wiki_post_id" != "" AND $"wiki_post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_has_wiki

DURATION: 0.52 s

Has_wiki_excerpt (Tag -> Post_tag_wiki_excerpt):
CREATE LOADING JOB load_has_wiki_excerpt FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/tags.csv";
    LOAD f TO EDGE Has_wiki_excerpt VALUES ($"id", $"excerpt_post_id") 
    WHERE $"excerpt_post_id" != "" AND $"excerpt_post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_has_wiki_excerpt

DURATION: 0.31 s

Link_to (Post_question -> Post_question):
CREATE LOADING JOB load_link_to FOR GRAPH StackOverflow {
    DEFINE FILENAME f = "/shared/datasets/stackoverflow/posts_links.csv";
    LOAD f TO EDGE Link_to VALUES ($"post_id", $"related_post_id") 
    WHERE $"post_id" != "" AND $"related_post_id" != "" AND $"post_id" != "0" AND $"related_post_id" != "0"
    USING SEPARATOR=",", HEADER="true", QUOTE="double", VERTEX_MUST_EXIST="true";
}

RUN LOADING JOB load_link_to

DURATION: 6.40 s

IMPORTANT NOTE: When loading edges in TigerGraph, the default behavior is to automatically create any vertices that don't already exist. This sounds helpful, but it caused a major problem in our initial data loading. We were loading vertices first from CSV files, then loading edges from the same CSV files. For example, we loaded Post_question vertices from posts_questions_cleaned1.csv, and then we loaded the Owned_by edge which also reads from posts_questions_cleaned1.csv to connect questions to users. Without VERTEX_MUST_EXIST="true", TigerGraph would create duplicate Post_question vertices during the edge loading phase, even though those vertices already existed from the vertex loading phase. This is why our initial attempt had 63 million questions instead of the correct 23 million, nearly triple the correct count. By adding VERTEX_MUST_EXIST="true" to all edge loading jobs, we tell TigerGraph to only create the edge if both the source and destination vertices already exist, and to skip the edge entirely if either vertex is missing. This prevents duplicate vertices and ensures our graph has clean, accurate data matching what GraphFrames shows. The setting essentially says "assume all vertices are already loaded, just connect them" rather than "create vertices as needed while loading edges."
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Query 1: User Pairs with Most Question-Answer Interactions
CREATE OR REPLACE DISTRIBUTED QUERY Query1(INT min_interactions = 5) FOR GRAPH StackOverflow {
    
    MapAccum<STRING, SumAccum<INT>> @@answerer_questioner_pairs;
    
    // Get all answers and trace to questions
    all_answers = {Post_answer.*};
    
    questions_answered = SELECT q
                        FROM all_answers:a -(Answers_to)- Post_question:q
                        WHERE a.owner_user_id != 0 AND q.owner_user_id != 0
                        ACCUM 
                            STRING pair_key = to_string(a.owner_user_id) + ":" + to_string(q.owner_user_id),	Comment by Zhao, Zachary: This “pair_key” using string seems weird
 

                            @@answerer_questioner_pairs += (pair_key -> 1);
    
    // Print pairs with min interactions  
    FOREACH (pair_key, interaction_count) IN @@answerer_questioner_pairs DO
        IF interaction_count >= min_interactions THEN
            PRINT pair_key, interaction_count;
        END;
    END;
}

DURATION: 9.07 s

Query 2: Tags with Highest Question-to-Answer Ratio
CREATE DISTRIBUTED QUERY Query2(INT limit_count = 200) FOR GRAPH StackOverflow {
    
    TYPEDEF TUPLE<STRING tag_name, INT question_count, INT answer_count, DOUBLE ratio> TagStats;
    HeapAccum<TagStats>(limit_count, ratio DESC) @@top_tags;
    MapAccum<STRING, SumAccum<INT>> @@tag_question_count;
    MapAccum<STRING, SumAccum<INT>> @@tag_answer_count;
    
    // Count questions per tag
    all_tags = {Tag.*};
    
    questions_by_tag = SELECT q
                      FROM all_tags:t -(Tag_to)- Post_question:q
                      ACCUM @@tag_question_count += (t.tag_name -> 1);
    
    // Count answers per tag (through questions)
    answers_by_tag = SELECT a
                    FROM all_tags:t -(Tag_to)- Post_question:q -(Answers_to)- Post_answer:a
                    ACCUM @@tag_answer_count += (t.tag_name -> 1);
    
    // Calculate ratios and add to heap
    FOREACH (tag_name, q_count) IN @@tag_question_count DO
        INT a_count = @@tag_answer_count.get(tag_name);
        IF a_count > 0 THEN
            DOUBLE ratio = q_count * 1.0 / a_count;
            @@top_tags += TagStats(tag_name, q_count, a_count, ratio);
        END;
    END;
    
    PRINT @@top_tags;
}

DURATION: 2.03 s

Query 3: Questions with Most Views But No Accepted Answer
CREATE DISTRIBUTED QUERY Query3_unaccepted_high_view_questions(INT limit_count = 200) FOR GRAPH StackOverflow {
    
    all_questions = {Post_question.*};
    
    high_view_unaccepted = SELECT q
                          FROM all_questions:q
                          WHERE q.accepted_answer_id == 0
                          ORDER BY q.view_count DESC
                          LIMIT limit_count;
    
    PRINT high_view_unaccepted[
        high_view_unaccepted.id AS question_id,
        high_view_unaccepted.view_count AS view_count,
        high_view_unaccepted.answer_count AS answer_count
    ];
}

DURATION: 2.1 s

Query 4: Users Who Earn Badges Fastest After Account Creation
CREATE DISTRIBUTED QUERY Query4(INT limit_count = 20) FOR GRAPH StackOverflow {
    
    MapAccum<STRING, MinAccum<INT>> @@user_min_days;
    MapAccum<STRING, STRING> @@user_display_name;
    
    all_users = {User.*};
    
    user_badges = SELECT b
                  FROM all_users:u -(Earns)- Badge:b
                  ACCUM
                      INT days_diff = datetime_diff(b.date, u.creation_date) / 86400,
                      @@user_min_days += (u.id -> days_diff),
                      @@user_display_name += (u.id -> u.display_name);
    
    // Filter and order results
    SumAccum<INT> @min_days_attr;
    
    results = SELECT u
              FROM all_users:u
              WHERE @@user_min_days.containsKey(u.id)
              POST-ACCUM u.@min_days_attr = @@user_min_days.get(u.id)
              HAVING u.@min_days_attr >= 0
              ORDER BY u.@min_days_attr ASC
              LIMIT limit_count;
    
    PRINT results[
        results.id AS user_id,
        results.display_name,
        results.@min_days_attr AS min_days
    ];
}

DURATION: 2.93 s

Query 5: Percentage of Questions Answered Over the Years
CREATE DISTRIBUTED QUERY Query5() FOR GRAPH StackOverflow {
    
    MapAccum<INT, SumAccum<INT>> @@year_total_questions;
    MapAccum<INT, SumAccum<INT>> @@year_answered_questions;
    
    all_questions = {Post_question.*};
    
    yearly_stats = SELECT q
                   FROM all_questions:q
                   ACCUM
                       INT year_val = year(q.creation_date),
                       @@year_total_questions += (year_val -> 1),
                       IF q.answer_count > 0 THEN
                           @@year_answered_questions += (year_val -> 1)
                       END;
    
    // Calculate and print answer rates
    FOREACH (year_val, total_questions) IN @@year_total_questions DO
        INT answered_questions = @@year_answered_questions.get(year_val);
        FLOAT answer_rate = answered_questions * 100.0 / total_questions;
        PRINT year_val, total_questions, answered_questions, answer_rate;
    END;
}

DURATION: 5.23 s

Query 6: Top 10 Easiest Gold Badges to Earn
CREATE DISTRIBUTED QUERY Query6(INT limit_count = 10) FOR GRAPH StackOverflow {
    
    MapAccum<STRING, SetAccum<STRING>> @@badge_users;
    MapAccum<STRING, MinAccum<INT>> @@badge_min_days;
    
    all_users = {User.*};
    
    user_gold_badges = SELECT b
                       FROM all_users:u -(Earns)- Badge:b
                       WHERE b.class == "1"
                       ACCUM
                           @@badge_users += (b.name -> u.id),
                           // Calculate days between two datetimes
                           INT days_diff = (datetime_to_epoch(b.date) - datetime_to_epoch(u.creation_date)) / 86400,
                           IF days_diff >= 0 THEN
                               @@badge_min_days += (b.name -> days_diff)
                           END;
    
    // Print results
    FOREACH (badge_name, user_set) IN @@badge_users DO
        INT total_earners = user_set.size();	Comment by Zhao, Zachary: if we only want the size of the user set why use setaccum? use sumaccum to count is ok right?
        INT min_days = @@badge_min_days.get(badge_name);
        // Only print if we have a valid min_days (not the default max value)
        IF min_days < 9223372036854775807 THEN
            PRINT badge_name, total_earners, min_days;
        END;
    END;
}

DURATION: 8.12 s

Query 7: Vote Distribution
CREATE DISTRIBUTED QUERY Query7(INT limit_count = 20) FOR GRAPH StackOverflow {    
    SumAccum<INT> @vote_count;    
    // Count votes on questions
    all_questions = {Post_question.*};    
    question_owners = SELECT u
                      FROM all_questions:q -(Vote_on_question)- Vote:v,
                           all_questions:q -(Owned_by)- User:u
                      ACCUM u.@vote_count += 1;    
    // Count votes on answers
    all_answers = {Post_answer.*};    
    answer_authors = SELECT u
                     FROM all_answers:a -(Vote_on_answer)- Vote:v,
                          all_answers:a -(Answers_by)- User:u
                     ACCUM u.@vote_count += 1;    
    // Get all users with votes
    all_users = {User.*};
    users_with_votes = SELECT u
                       FROM all_users:u
                       WHERE u.@vote_count > 0
                       ORDER BY u.@vote_count DESC
                       LIMIT limit_count;
    PRINT users_with_votes[
        users_with_votes.id AS user_id,
        users_with_votes.display_name,
        users_with_votes.@vote_count AS total_votes
    ];
}

DURATION: 70.49 s

Query 8: Most Linked Questions
CREATE DISTRIBUTED QUERY Query8(INT limit_count = 20) FOR GRAPH StackOverflow {
    
    SumAccum<INT> @link_count;
    
    // Count incoming links for each question
    all_questions = {Post_question.*};
    
    linked_questions = SELECT q_target
                      FROM all_questions:q_source -(Link_to)- Post_question:q_target
                      ACCUM q_target.@link_count += 1;
    
    // Get top linked questions
    top_linked = SELECT q
                 FROM all_questions:q
                 WHERE q.@link_count > 0
                 ORDER BY q.@link_count DESC
                 LIMIT limit_count;
    
    PRINT top_linked[
        top_linked.id AS question_id,
        top_linked.@link_count AS link_count
    ];
}

DURATION: 1.5 s

Query 9: Users Who Comment Most
CREATE DISTRIBUTED QUERY Query9(INT limit_count = 20) FOR GRAPH StackOverflow {
    
    SumAccum<INT> @comment_count;
    
    // Count comments per user
    all_comments = {Comment.*};
    
    commenters = SELECT u
                 FROM all_comments:c -(Commented_by)- User:u
                 ACCUM u.@comment_count += 1;
    
    // Get top commenters
    all_users = {User.*};
    
    top_commenters = SELECT u
                     FROM all_users:u
                     WHERE u.@comment_count > 0
                     ORDER BY u.@comment_count DESC
                     LIMIT limit_count;
    
    PRINT top_commenters[
        top_commenters.id AS user_id,
        top_commenters.display_name,
        top_commenters.@comment_count AS total_comments
    ];
}

DURATION: 1.74 s

Query 10: Most Accepted Answers
CREATE DISTRIBUTED QUERY Query10(INT limit_count = 20) FOR GRAPH StackOverflow {
    
    SumAccum<INT> @accepted_count;
    
    // Count accepted answers per user
    all_questions = {Post_question.*};
    
    accepted_answer_users = SELECT u
                           FROM all_questions:q -(Accepts)- Post_answer:a -(Answers_by)- User:u
                           ACCUM u.@accepted_count += 1;
    
    // Get top users with most accepted answers
    all_users = {User.*};
    
    top_users = SELECT u
                FROM all_users:u
                WHERE u.@accepted_count > 0
                ORDER BY u.@accepted_count DESC
                LIMIT limit_count;
    
    PRINT top_users[
        top_users.id AS user_id,
        top_users.display_name,
        top_users.@accepted_count AS accepted_count
    ];
}

DURATION: 2.34 s
