
Triples Analysis

Phabricator: T282129

This notebook contains some basic analysis on triples. The triples are extracted from SPARQL queries to WDQS.

Each triple contains a subject node, predicate node and an object node. Each of these nodes contains a node type and the node value. Node types are variable nodes, blank nodes, literal nodes, any

nodes, URIs and path.

Example:

SPARQL Query:

SELECT * 
    {
      ?s wdt:P31/wdt:P279 <_:bn>; 
         skos:altLabel "alias"@en. 
    }

The First Triple:

?s wdt:P31/wdt:P279 <_:bn>

What is extracted from this triple:

subjectNode = (NODE_VAR, ?s) // here NODE_VAR is the nodeType and ?s is the nodeValue 
predicateNode = (PATH, wdt:P31/wdt:P279)  
objectNode = (NODE_BLANK, bn)

Analysis Table of Content:

1. Ratio of sparql queries being successfully parsed

2. Top Node Types and Values

3. Top Node Types and Values per node category (sub/predicate/object)

4. Top Node Values for each type of Node (var/uri/literal etc) across all node categories

5. Top Node Values for each type of Node (var/uri/literal etc) separately for sub, pred, obj

6. Top Triple Types based on Node Types

7. Top Triple Types based on Node Values

8. Top Triples with var, blank and any node obfuscated

Ratio of sparql queries being successfully parsed

for 10 May 2021 (a daily approximation)

is appx. 92%

Waiting for a Spark session to start...
+-------+ 
|count  | 
+-------+ 
|8487148| 
+-------+ 

prDf = [id: string, query: string ... 4 more fields] 

7801123

parseSuccess = 0.9191689599380145 

0.9191689599380145

Schema of the data being extracted

root 
 |-- id: string (nullable = true) 
 |-- query: string (nullable = true) 
 |-- query_time: long (nullable = true) 
 |-- query_time_class: string (nullable = false) 
 |-- ua: string (nullable = true) 
 |-- q_info: struct (nullable = true) 
 |    |-- queryReprinted: string (nullable = true) 
 |    |-- opList: array (nullable = true) 
 |    |    |-- element: string (containsNull = true) 
 |    |-- operators: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- prefixes: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- nodes: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- services: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- wikidataNames: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- expressions: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- paths: map (nullable = true) 
 |    |    |-- key: string 
 |    |    |-- value: long (valueContainsNull = false) 
 |    |-- triples: array (nullable = true) 
 |    |    |-- element: struct (containsNull = true) 
 |    |    |    |-- subjectNode: struct (nullable = true) 
 |    |    |    |    |-- nodeType: string (nullable = true) 
 |    |    |    |    |-- nodeValue: string (nullable = true) 
 |    |    |    |-- predicateNode: struct (nullable = true) 
 |    |    |    |    |-- nodeType: string (nullable = true) 
 |    |    |    |    |-- nodeValue: string (nullable = true) 
 |    |    |    |-- objectNode: struct (nullable = true) 
 |    |    |    |    |-- nodeType: string (nullable = true) 
 |    |    |    |    |-- nodeValue: string (nullable = true) 

Node Stats

Node Types Distribution

+------------+--------+ 
|NodeType    |count   | 
+------------+--------+ 
|NODE_URI    |48256552| 
|NODE_VAR    |29871236| 
|NODE_LITERAL|11110653| 
|PATH        |1172584 | 
|NODE_BLANK  |2       | 
+------------+--------+ 

Node Values Distribution

+------------------------------------+-------+ 
|NodeValue                           |count  | 
+------------------------------------+-------+ 
|gas:program                         |8700452| 
|item                                |8065466| 
|bd:serviceParam                     |4440795| 
|wikibase:language                   |4420893| 
|en                                  |3783698| 
|q                                   |2990493| 
|wdt:P279                            |2559662| 
|rdfs:label                          |1561417| 
|wdt:P31                             |1507261| 
|gas:gasClass                        |1242919| 
|gas:in                              |1242919| 
|gas:traversalDirection              |1242919| 
|gas:linkType                        |1242919| 
|gas:out                             |1242919| 
|gas:out1                            |1242919| 
|Forward                             |1242594| 
|linkTo                              |1242572| 
|com.bigdata.rdf.graph.analytics.SSSP|1242387| 
|depth                               |1242383| 
|gas:maxIterations                   |1242369| 
+------------------------------------+-------+ 
only showing top 20 rows 

Node Types distribution for different node category (sub/pred/obj)

Subject Node Type Distribution 
+---------------+--------+ 
|subjectNodeType|   count| 
+---------------+--------+ 
|       NODE_URI|16104919| 
|       NODE_VAR|14032060| 
|   NODE_LITERAL|      30| 
+---------------+--------+ 

Predicate Node Type Distribution 
+-----------------+--------+ 
|predicateNodeType|   count| 
+-----------------+--------+ 
|         NODE_URI|27011280| 
|         NODE_VAR| 1953145| 
|             PATH| 1172584| 
+-----------------+--------+ 

Object Node Type Distribution 
+--------------+--------+ 
|objectNodeType|   count| 
+--------------+--------+ 
|      NODE_VAR|13886031| 
|  NODE_LITERAL|11110623| 
|      NODE_URI| 5140353| 
|    NODE_BLANK|       2| 
+--------------+--------+ 

Node Values distribution for different node category (sub/pred/obj)

Subject Node Value Distribution 
+-----------------+-------+ 
|subjectNodeValue |count  | 
+-----------------+-------+ 
|gas:program      |8700452| 
|item             |4518126| 
|bd:serviceParam  |4440795| 
|q                |2930173| 
|property         |893656 | 
|sitelink         |731724 | 
|subject          |541628 | 
|s                |433552 | 
|person           |305824 | 
|book             |279936 | 
|film             |209582 | 
|article          |153787 | 
|statement        |142183 | 
|agent            |137269 | 
|twitter_statement|136336 | 
|wd               |119633 | 
|art_sv           |110444 | 
|art_en           |110444 | 
|id               |100871 | 
|entity           |89481  | 
+-----------------+-------+ 
only showing top 20 rows 

Predicate Node Value Distribution 
+---------------------------------------------------------------------------------------+-------+ 
|predicateNodeValue                                                                     |count  | 
+---------------------------------------------------------------------------------------+-------+ 
|wikibase:language                                                                      |4420893| 
|rdfs:label                                                                             |1560768| 
|wdt:P31                                                                                |1507172| 
|wdt:P279                                                                               |1317323| 
|gas:linkType                                                                           |1242919| 
|gas:out                                                                                |1242919| 
|gas:traversalDirection                                                                 |1242919| 
|gas:out1                                                                               |1242919| 
|gas:in                                                                                 |1242919| 
|gas:gasClass                                                                           |1242919| 
|gas:maxIterations                                                                      |1242369| 
|skos:altLabel                                                                          |1036249| 
|wdt:P361                                                                               |998025 | 
|<http://www.wikidata.org/prop/direct/P31>/(<http://www.wikidata.org/prop/direct/P279>)*|785651 | 
|prop                                                                                   |685099 | 
|wdt:P856                                                                               |684971 | 
|schema:about                                                                           |626946 | 
|match                                                                                  |537232 | 
|schema:isPartOf                                                                        |438750 | 
|wdt:P569                                                                               |323425 | 
+---------------------------------------------------------------------------------------+-------+ 
only showing top 20 rows 

Object Node Value Distribution 
+-------------------------------------------+-------+ 
|objectNodeValue                            |count  | 
+-------------------------------------------+-------+ 
|en                                         |3783698| 
|item                                       |3547337| 
|Forward                                    |1242594| 
|linkTo                                     |1242570| 
|com.bigdata.rdf.graph.analytics.SSSP       |1242387| 
|depth                                      |1242383| 
|wdt:P279                                   |1242335| 
|3^^http://www.w3.org/2001/XMLSchema#integer|1242313| 
|wd:Q16521                                  |678351 | 
|label                                      |579027 | 
|tag                                        |555524 | 
|[AUTO_LANGUAGE],en                         |555352 | 
|https://en.wikipedia.org/                  |312901 | 
|o                                          |263131 | 
|propertyType                               |247760 | 
|born                                       |241916 | 
|died                                       |241791 | 
|formatter_url                              |241105 | 
|itemLabel                                  |181528 | 
|subject                                    |146906 | 
+-------------------------------------------+-------+ 
only showing top 20 rows 

Top values for each Node Type

Node Type: NODE_VAR 
+-----------------+-------+ 
|NodeValue        |count  | 
+-----------------+-------+ 
|item             |8065466| 
|q                |2990493| 
|linkTo           |1242572| 
|depth            |1242383| 
|property         |898267 | 
|sitelink         |731740 | 
|prop             |710246 | 
|subject          |688534 | 
|label            |625107 | 
|tag              |555524 | 
|match            |537232 | 
|s                |456217 | 
|person           |420499 | 
|p                |356182 | 
|o                |283432 | 
|book             |282581 | 
|twitter_statement|272672 | 
|propertyType     |247760 | 
|born             |241917 | 
|died             |241791 | 
+-----------------+-------+ 
only showing top 20 rows 

Node Type: NODE_URI 
+----------------------+-------+ 
|NodeValue             |count  | 
+----------------------+-------+ 
|gas:program           |8700452| 
|bd:serviceParam       |4440795| 
|wikibase:language     |4420893| 
|wdt:P279              |2559662| 
|rdfs:label            |1561417| 
|wdt:P31               |1507261| 
|gas:traversalDirection|1242919| 
|gas:out               |1242919| 
|gas:in                |1242919| 
|gas:gasClass          |1242919| 
|gas:out1              |1242919| 
|gas:linkType          |1242919| 
|gas:maxIterations     |1242369| 
|skos:altLabel         |1036249| 
|wdt:P361              |998037 | 
|wdt:P856              |684977 | 
|wd:Q16521             |678352 | 
|schema:about          |626946 | 
|schema:isPartOf       |438750 | 
|wdt:P569              |323471 | 
+----------------------+-------+ 
only showing top 20 rows 

Node Type: NODE_BLANK 
+---------+-----+ 
|NodeValue|count| 
+---------+-----+ 
|b9       |1    | 
|b1       |1    | 
+---------+-----+ 

Node Type: NODE_ANY 
+---------+-----+ 
|NodeValue|count| 
+---------+-----+ 
+---------+-----+ 

Node Type: NODE_LITERAL 
+----------------------------------------------+-------+ 
|NodeValue                                     |count  | 
+----------------------------------------------+-------+ 
|en                                            |3783661| 
|Forward                                       |1242594| 
|com.bigdata.rdf.graph.analytics.SSSP          |1242387| 
|3^^http://www.w3.org/2001/XMLSchema#integer   |1242313| 
|[AUTO_LANGUAGE],en                            |555352 | 
|None                                          |68602  | 
|fr,en,it,sp,de                                |41919  | 
|es                                            |31000  | 
|forward                                       |27185  | 
|de,en                                         |24990  | 
|de                                            |20536  | 
|zh                                            |18242  | 
|en,en                                         |14566  | 
|ru                                            |14074  | 
|fr                                            |9191   | 
|wikipedia                                     |6629   | 
|true^^http://www.w3.org/2001/XMLSchema#boolean|4806   | 
|cs,en,sk,de,fr,pl,ru,it,es,pt                 |4144   | 
|en,en,de,fr,es,it,nl                          |3552   | 
|^^http://www.w3.org/2001/XMLSchema#dateTime   |3530   | 
+----------------------------------------------+-------+ 
only showing top 20 rows 

Node Type: PATH 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
|NodeValue                                                                                                                                                     
|count | 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
|<http://www.wikidata.org/prop/direct/P31>/(<http://www.wikidata.org/prop/direct/P279>)*                                                                       
|785651| 
|(<http://www.wikidata.org/prop/direct/P131>)*                                                                                                                 
|47469 | 
|(<http://www.wikidata.org/prop/direct/P279>)*                                                                                                                 
|41318 | 
|<http://www.wikidata.org/prop/direct/P31>/<http://www.wikidata.org/prop/direct/P279>                                                                          
|28354 | 
|(<http://www.wikidata.org/prop/direct/P279>)*/<http://www.wikidata.org/prop/direct/P425>                                                                      
|20635 | 
|(<http://www.wikidata.org/prop/direct/P279>)+                                                                                                                 
|20021 | 
|(<http://www.wikidata.org/prop/P31>/<http://www.wikidata.org/prop/statement/P31>)/(<http://www.wikidata.org/prop/direct/P279>)*                               
|17058 | 
|<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>                                                                           
|9148  | 
|(((<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>)|(<http://www.wikidata.org/prop/direct/P641>/(<http://www.wikidata.or
g/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>)))|(<http://www.wikidata.org/prop/direct/P140>/(<http://www.wikidata.org/prop/P1282>/<http://www.
wikidata.org/prop/statement/P1282>)))|(<http://www.wikidata.org/prop/direct/P366>/(<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statemen
t/P1282>))|9145  | 
|(<http://www.wikidata.org/prop/direct/P131>)+                                                                                                                 
|7998  | 
|<http://www.wikidata.org/prop/direct/P910>/<http://www.wikidata.org/prop/direct/P373>                                                                         
|7732  | 
|<http://www.wikidata.org/prop/direct/P17>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                        
|7311  | 
|<http://www.wikidata.org/prop/direct/P17>/<http://www.w3.org/2004/02/skos/core#altLabel>                                                                      
|7311  | 
|<http://www.wikidata.org/prop/direct/P131>/<http://www.w3.org/2004/02/skos/core#altLabel>                                                                     
|7311  | 
|<http://www.wikidata.org/prop/direct/P131>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                       
|7311  | 
|<http://www.wikidata.org/prop/direct/P276>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                       
|7311  | 
|(<http://www.wikidata.org/prop/direct/P17>)+                                                                                                                  
|7196  | 
|((<http://www.wikidata.org/prop/P31>/<http://www.wikidata.org/prop/statement/P31>)/<http://www.wikidata.org/prop/P279>)/(<http://www.wikidata.org/prop/statem
ent/P279>)+                                                                                                                                                    
|7196  | 
|(<http://www.wikidata.org/prop/direct/P31>)*                                                                                                                  
|7186  | 
|<http://www.wikidata.org/prop/statement/P131>/(<http://www.wikidata.org/prop/direct/P131>)*                                                                   
|7094  | 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
only showing top 20 rows 

node_types = List(NODE_VAR, NODE_URI, NODE_BLANK, NODE_ANY, NODE_LITERAL, PATH) 

List(NODE_VAR, NODE_URI, NODE_BLANK, NODE_ANY, NODE_LITERAL, PATH)

Top values for each Node Type (based on sub/pred/obj)

For Subject Nodes

Node Type: NODE_VAR 
+-----------------+-------+ 
|subjectNodeValue |count  | 
+-----------------+-------+ 
|item             |4518126| 
|q                |2930173| 
|property         |893656 | 
|sitelink         |731724 | 
|subject          |541628 | 
|s                |433552 | 
|person           |305824 | 
|book             |279936 | 
|film             |209582 | 
|article          |153787 | 
|statement        |142183 | 
|agent            |137269 | 
|twitter_statement|136336 | 
|wd               |119633 | 
|art_sv           |110444 | 
|art_en           |110444 | 
|id               |100871 | 
|entity           |89481  | 
|human            |89451  | 
|valUrl           |88321  | 
+-----------------+-------+ 
only showing top 20 rows 

Node Type: NODE_URI 
+-----------------------+-------+ 
|subjectNodeValue       |count  | 
+-----------------------+-------+ 
|gas:program            |8700452| 
|bd:serviceParam        |4440795| 
|hint:Query             |68680  | 
|http://www.wikidata.org|49241  | 
|hint:Prior             |34679  | 
|wd:Q155979             |16461  | 
|wikibase:Dump          |6156   | 
|wd:Q836925             |2535   | 
|wd:Q15883587           |2531   | 
|wd:Q16354754           |2531   | 
|wd:Q5420021            |2530   | 
|wd:Q1473099            |2527   | 
|wd:Q870860             |2520   | 
|wd:Q94535766           |2513   | 
|wd:Q21162272           |2338   | 
|wd:Q190686             |2146   | 
|wd:P459                |2131   | 
|wd:Q2695280            |2124   | 
|wd:Q88392887           |2111   | 
|wd:Q15989253           |2107   | 
+-----------------------+-------+ 
only showing top 20 rows 

Node Type: NODE_BLANK 
+----------------+-----+ 
|subjectNodeValue|count| 
+----------------+-----+ 
+----------------+-----+ 

Node Type: NODE_ANY 
+----------------+-----+ 
|subjectNodeValue|count| 
+----------------+-----+ 
+----------------+-----+ 

Node Type: NODE_LITERAL 
+---------------------------------------------------+-----+ 
|subjectNodeValue                                   |count| 
+---------------------------------------------------+-----+ 
|270625568^^http://www.w3.org/2001/XMLSchema#integer|3    | 
|3265219^^http://www.w3.org/2001/XMLSchema#integer  |3    | 
|45671^^http://www.w3.org/2001/XMLSchema#integer    |2    | 
|763441^^http://www.w3.org/2001/XMLSchema#integer   |2    | 
|66628000^^http://www.w3.org/2001/XMLSchema#integer |2    | 
|3497000^^http://www.w3.org/2001/XMLSchema#integer  |2    | 
|9408400^^http://www.w3.org/2001/XMLSchema#integer  |2    | 
|2790842^^http://www.w3.org/2001/XMLSchema#integer  |2    | 
|891^^http://www.w3.org/2001/XMLSchema#integer      |1    | 
|560^^http://www.w3.org/2001/XMLSchema#integer      |1    | 
|2222^^http://www.w3.org/2001/XMLSchema#integer     |1    | 
|27^^http://www.w3.org/2001/XMLSchema#integer       |1    | 
|156647^^http://www.w3.org/2001/XMLSchema#integer   |1    | 
|10^^http://www.w3.org/2001/XMLSchema#integer       |1    | 
|51247264                                           |1    | 
|79966230^^http://www.w3.org/2001/XMLSchema#integer |1    | 
|129^^http://www.w3.org/2001/XMLSchema#integer      |1    | 
|13852^^http://www.w3.org/2001/XMLSchema#integer    |1    | 
|47511^^http://www.w3.org/2001/XMLSchema#integer    |1    | 
|246^^http://www.w3.org/2001/XMLSchema#integer      |1    | 
+---------------------------------------------------+-----+ 

Node Type: PATH 
+----------------+-----+ 
|subjectNodeValue|count| 
+----------------+-----+ 
+----------------+-----+ 

For Predicate Nodes

Node Type: NODE_VAR 
+------------------+------+ 
|predicateNodeValue|count | 
+------------------+------+ 
|prop              |685099| 
|match             |537232| 
|p                 |194480| 
|ref               |113194| 
|propUrl           |113193| 
|r1                |79701 | 
|ps                |78451 | 
|r2                |43220 | 
|label             |40268 | 
|r3                |19617 | 
|pq                |16837 | 
|itemDescription   |8141  | 
|connection        |4453  | 
|rel_type          |4131  | 
|property          |2358  | 
|q                 |1290  | 
|pLabel            |1273  | 
|predicate         |1118  | 
|y                 |1014  | 
|predicateTwo      |687   | 
+------------------+------+ 
only showing top 20 rows 

Node Type: NODE_URI 
+----------------------+-------+ 
|predicateNodeValue    |count  | 
+----------------------+-------+ 
|wikibase:language     |4420893| 
|rdfs:label            |1560768| 
|wdt:P31               |1507172| 
|wdt:P279              |1317323| 
|gas:out               |1242919| 
|gas:traversalDirection|1242919| 
|gas:linkType          |1242919| 
|gas:gasClass          |1242919| 
|gas:in                |1242919| 
|gas:out1              |1242919| 
|gas:maxIterations     |1242369| 
|skos:altLabel         |1036249| 
|wdt:P361              |998025 | 
|wdt:P856              |684971 | 
|schema:about          |626946 | 
|schema:isPartOf       |438750 | 
|wdt:P569              |323425 | 
|wdt:P570              |312958 | 
|wikibase:propertyType |294820 | 
|wdt:P1630             |251468 | 
+----------------------+-------+ 
only showing top 20 rows 

Node Type: NODE_BLANK 
+------------------+-----+ 
|predicateNodeValue|count| 
+------------------+-----+ 
+------------------+-----+ 

Node Type: NODE_ANY 
+------------------+-----+ 
|predicateNodeValue|count| 
+------------------+-----+ 
+------------------+-----+ 

Node Type: NODE_LITERAL 
+------------------+-----+ 
|predicateNodeValue|count| 
+------------------+-----+ 
+------------------+-----+ 

Node Type: PATH 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
|predicateNodeValue                                                                                                                                            
|count | 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
|<http://www.wikidata.org/prop/direct/P31>/(<http://www.wikidata.org/prop/direct/P279>)*                                                                       
|785651| 
|(<http://www.wikidata.org/prop/direct/P131>)*                                                                                                                 
|47469 | 
|(<http://www.wikidata.org/prop/direct/P279>)*                                                                                                                 
|41318 | 
|<http://www.wikidata.org/prop/direct/P31>/<http://www.wikidata.org/prop/direct/P279>                                                                          
|28354 | 
|(<http://www.wikidata.org/prop/direct/P279>)*/<http://www.wikidata.org/prop/direct/P425>                                                                      
|20635 | 
|(<http://www.wikidata.org/prop/direct/P279>)+                                                                                                                 
|20021 | 
|(<http://www.wikidata.org/prop/P31>/<http://www.wikidata.org/prop/statement/P31>)/(<http://www.wikidata.org/prop/direct/P279>)*                               
|17058 | 
|<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>                                                                           
|9148  | 
|(((<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>)|(<http://www.wikidata.org/prop/direct/P641>/(<http://www.wikidata.or
g/prop/P1282>/<http://www.wikidata.org/prop/statement/P1282>)))|(<http://www.wikidata.org/prop/direct/P140>/(<http://www.wikidata.org/prop/P1282>/<http://www.
wikidata.org/prop/statement/P1282>)))|(<http://www.wikidata.org/prop/direct/P366>/(<http://www.wikidata.org/prop/P1282>/<http://www.wikidata.org/prop/statemen
t/P1282>))|9145  | 
|(<http://www.wikidata.org/prop/direct/P131>)+                                                                                                                 
|7998  | 
|<http://www.wikidata.org/prop/direct/P910>/<http://www.wikidata.org/prop/direct/P373>                                                                         
|7732  | 
|<http://www.wikidata.org/prop/direct/P131>/<http://www.w3.org/2004/02/skos/core#altLabel>                                                                     
|7311  | 
|<http://www.wikidata.org/prop/direct/P276>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                       
|7311  | 
|<http://www.wikidata.org/prop/direct/P17>/<http://www.w3.org/2004/02/skos/core#altLabel>                                                                      
|7311  | 
|<http://www.wikidata.org/prop/direct/P17>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                        
|7311  | 
|<http://www.wikidata.org/prop/direct/P131>/<http://www.w3.org/2000/01/rdf-schema#label>                                                                       
|7311  | 
|(<http://www.wikidata.org/prop/direct/P17>)+                                                                                                                  
|7196  | 
|((<http://www.wikidata.org/prop/P31>/<http://www.wikidata.org/prop/statement/P31>)/<http://www.wikidata.org/prop/P279>)/(<http://www.wikidata.org/prop/statem
ent/P279>)+                                                                                                                                                    
|7196  | 
|(<http://www.wikidata.org/prop/direct/P31>)*                                                                                                                  
|7186  | 
|<http://www.wikidata.org/prop/statement/P131>/(<http://www.wikidata.org/prop/direct/P131>)*                                                                   
|7094  | 
+-------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------------------
---------+------+ 
only showing top 20 rows 

For Object Nodes

Node Type: NODE_VAR 
+-----------------+-------+ 
|objectNodeValue  |count  | 
+-----------------+-------+ 
|item             |3547337| 
|linkTo           |1242570| 
|depth            |1242383| 
|label            |579027 | 
|tag              |555524 | 
|o                |263131 | 
|propertyType     |247760 | 
|born             |241916 | 
|died             |241791 | 
|formatter_url    |241105 | 
|itemLabel        |181528 | 
|subject          |146906 | 
|twitterId        |136513 | 
|articleTitle     |136336 | 
|twitter_statement|136336 | 
|person           |114675 | 
|propLabel        |113233 | 
|valUrl           |113193 | 
|propUrl          |113193 | 
|statement        |94550  | 
+-----------------+-------+ 
only showing top 20 rows 

Node Type: NODE_URI 
+------------------------------+-------+ 
|objectNodeValue               |count  | 
+------------------------------+-------+ 
|wdt:P279                      |1242335| 
|wd:Q16521                     |678351 | 
|https://en.wikipedia.org/     |312901 | 
|wikibase:Property             |120507 | 
|wd:Q5                         |60180  | 
|https://sv.wikipedia.org/     |55440  | 
|wd:Q8229                      |50178  | 
|wikibase:ExternalId           |44854  | 
|wd:Q202444                    |28770  | 
|wd:Q101352                    |24059  | 
|wd:Q11424                     |18459  | 
|https://es.wikipedia.org/     |15796  | 
|wd:Q8148                      |14290  | 
|https://fr.wikipedia.org/     |10202  | 
|wd:Q6256                      |9259   | 
|wd:Q571                       |8360   | 
|wd:Q3331189                   |7739   | 
|wd:Q35657                     |7390   | 
|https://fa.wikipedia.org/     |7254   | 
|https://commons.wikimedia.org/|7173   | 
+------------------------------+-------+ 
only showing top 20 rows 

Node Type: NODE_BLANK 
+---------------+-----+ 
|objectNodeValue|count| 
+---------------+-----+ 
|b9             |1    | 
|b1             |1    | 
+---------------+-----+ 

Node Type: NODE_ANY 
+---------------+-----+ 
|objectNodeValue|count| 
+---------------+-----+ 
+---------------+-----+ 

Node Type: NODE_LITERAL 
+----------------------------------------------+-------+ 
|objectNodeValue                               |count  | 
+----------------------------------------------+-------+ 
|en                                            |3783661| 
|Forward                                       |1242594| 
|com.bigdata.rdf.graph.analytics.SSSP          |1242387| 
|3^^http://www.w3.org/2001/XMLSchema#integer   |1242313| 
|[AUTO_LANGUAGE],en                            |555352 | 
|None                                          |68602  | 
|fr,en,it,sp,de                                |41919  | 
|es                                            |31000  | 
|forward                                       |27185  | 
|de,en                                         |24990  | 
|de                                            |20536  | 
|zh                                            |18242  | 
|en,en                                         |14566  | 
|ru                                            |14074  | 
|fr                                            |9191   | 
|wikipedia                                     |6629   | 
|true^^http://www.w3.org/2001/XMLSchema#boolean|4806   | 
|cs,en,sk,de,fr,pl,ru,it,es,pt                 |4144   | 
|en,en,de,fr,es,it,nl                          |3552   | 
|^^http://www.w3.org/2001/XMLSchema#dateTime   |3530   | 
+----------------------------------------------+-------+ 
only showing top 20 rows 

Node Type: PATH 
+---------------+-----+ 
|objectNodeValue|count| 
+---------------+-----+ 
+---------------+-----+ 

Triples Distribution

Triples distribution based on node types

+------------------------------+-------+ 
|triple_string                 |count  | 
+------------------------------+-------+ 
|NODE_URI NODE_URI NODE_LITERAL|8268924| 
|NODE_VAR NODE_URI NODE_VAR    |7443036| 
|NODE_URI NODE_URI NODE_VAR    |4997654| 
|NODE_URI NODE_URI NODE_URI    |2508824| 
|NODE_VAR NODE_URI NODE_LITERAL|2113018| 
|NODE_VAR NODE_URI NODE_URI    |1679795| 
|NODE_VAR NODE_VAR NODE_VAR    |943751 | 
|NODE_VAR PATH NODE_URI        |862532 | 
|NODE_VAR NODE_VAR NODE_LITERAL|721584 | 
|NODE_VAR PATH NODE_VAR        |216456 | 
|NODE_URI NODE_VAR NODE_VAR    |204853 | 
|NODE_URI PATH NODE_VAR        |80251  | 
|NODE_VAR NODE_VAR NODE_URI    |44789  | 
|NODE_URI NODE_VAR NODE_URI    |38165  | 
|NODE_VAR PATH NODE_LITERAL    |7097   | 
|NODE_URI PATH NODE_URI        |6248   | 
|NODE_LITERAL NODE_URI NODE_VAR|29     | 
|NODE_VAR NODE_VAR NODE_BLANK  |2      | 
|NODE_LITERAL NODE_VAR NODE_VAR|1      | 
+------------------------------+-------+ 

tripleStr = [subjectNodeType: string, predicateNodeType: string ... 5 more fields] 

[subjectNodeType: string, predicateNodeType: string ... 5 more fields]

Triples distribution based on node values

+---------------------------------------------------------------------------------------------------+-------+ 
|triple_string                                                                                      |count  | 
+---------------------------------------------------------------------------------------------------+-------+ 
|bd:serviceParam wikibase:language en                                                               |3717731| 
|gas:program gas:traversalDirection Forward                                                         |1242594| 
|item wdt:P279 linkTo                                                                               |1242487| 
|gas:program gas:gasClass com.bigdata.rdf.graph.analytics.SSSP                                      |1242387| 
|gas:program gas:out1 depth                                                                         |1242383| 
|gas:program gas:out item                                                                           |1242383| 
|gas:program gas:linkType wdt:P279                                                                  |1242332| 
|gas:program gas:maxIterations 3^^http://www.w3.org/2001/XMLSchema#integer                          |1242307| 
|q <http://www.wikidata.org/prop/direct/P31>/(<http://www.wikidata.org/prop/direct/P279>)* wd:Q16521|677312 | 
|bd:serviceParam wikibase:language [AUTO_LANGUAGE],en                                               |555352 | 
|item rdfs:label label                                                                              |539245 | 
|item match tag                                                                                     |537232 | 
|property wikibase:propertyType propertyType                                                        |247720 | 
|q wdt:P570 died                                                                                    |241770 | 
|q wdt:P569 born                                                                                    |241770 | 
|property wdt:P1630 formatter_url                                                                   |241105 | 
|sitelink schema:isPartOf https://en.wikipedia.org/                                                 |204916 | 
|item rdfs:label itemLabel                                                                          |181438 | 
|sitelink schema:about subject                                                                      |136336 | 
|sitelink schema:name articleTitle                                                                  |136336 | 
|subject p:P2002 twitter_statement                                                                  |136336 | 
|twitter_statement pq:P6552 twitterId                                                               |136336 | 
|property rdf:type wikibase:Property                                                                |113247 | 
|property ref propUrl                                                                               |113193 | 
|property rdfs:label propLabel                                                                      |113193 | 
|sitelink schema:about item                                                                         |111687 | 
|s wdt:P31 o                                                                                        |74455  | 
|hint:Query hint:optimizer None                                                                     |68602  | 
|valUrl rdfs:label valLabel                                                                         |67245  | 
|sitelink schema:name lemma                                                                         |60559  | 
|wd wikibase:statementProperty ps                                                                   |59287  | 
|wd wikibase:claim p                                                                                |59287  | 
|statement ps ps_                                                                                   |57752  | 
|person p statement                                                                                 |55226  | 
|art_sv schema:isPartOf https://sv.wikipedia.org/                                                   |55222  | 
|art_sv schema:about person                                                                         |55222  | 
|art_en schema:about person                                                                         |55222  | 
|person rdfs:label label_en                                                                         |55222  | 
|art_en schema:isPartOf https://en.wikipedia.org/                                                   |55222  | 
|person rdfs:label label_sv                                                                         |55222  | 
|wikipedia schema:about item                                                                        |53374  | 
|item wdt:P31 type                                                                                  |52986  | 
|item wdt:P856 url                                                                                  |52801  | 
|s p o                                                                                              |51236  | 
|item wdt:P282 wd:Q8229                                                                             |50168  | 
|http://www.wikidata.org schema:dateModified y                                                      |49241  | 
|property wikibase:propertyType wikibase:ExternalId                                                 |44396  | 
|book wdt:P50 author                                                                                |43470  | 
|q wdt:P300 x                                                                                       |42247  | 
|bd:serviceParam wikibase:language fr,en,it,sp,de                                                   |41919  | 
+---------------------------------------------------------------------------------------------------+-------+ 
only showing top 50 rows 

tripleStrValue = [subjectNodeType: string, predicateNodeType: string ... 5 more fields] 

[subjectNodeType: string, predicateNodeType: string ... 5 more fields]

Triples distribution with variable obfuscation

(type if VAR/BLANK/ANY, value if URI/LITERAL for instance)

getNodeUdf = UserDefinedFunction(<function1>,StringType,None) 

UserDefinedFunction(<function1>,StringType,None)

+----------------------------------------------------------------------------------------------------------+-------+ 
|triple_string                                                                                             |count  | 
+----------------------------------------------------------------------------------------------------------+-------+ 
|bd:serviceParam wikibase:language en                                                                      |3717731| 
|NODE_VAR rdfs:label NODE_VAR                                                                              |1390180| 
|NODE_VAR wdt:P279 NODE_VAR                                                                                |1245462| 
|gas:program gas:out1 NODE_VAR                                                                             |1242919| 
|gas:program gas:out NODE_VAR                                                                              |1242919| 
|gas:program gas:traversalDirection Forward                                                                |1242594| 
|gas:program gas:gasClass com.bigdata.rdf.graph.analytics.SSSP                                             |1242387| 
|gas:program gas:linkType wdt:P279                                                                         |1242332| 
|gas:program gas:maxIterations 3^^http://www.w3.org/2001/XMLSchema#integer                                 |1242307| 
|NODE_VAR NODE_VAR NODE_VAR                                                                                |943751 | 
|NODE_VAR <http://www.wikidata.org/prop/direct/P31>/(<http://www.wikidata.org/prop/direct/P279>)* wd:Q16521|677313 | 
|NODE_VAR schema:about NODE_VAR                                                                            |584918 | 
|bd:serviceParam wikibase:language [AUTO_LANGUAGE],en                                                      |555352 | 
|NODE_VAR schema:isPartOf https://en.wikipedia.org/                                                        |312901 | 
|NODE_VAR wdt:P569 NODE_VAR                                                                                |289123 | 
|NODE_VAR wdt:P570 NODE_VAR                                                                                |283221 | 
|NODE_VAR wdt:P1630 NODE_VAR                                                                               |251418 | 
|NODE_VAR wikibase:propertyType NODE_VAR                                                                   |248225 | 
|NODE_VAR schema:name NODE_VAR                                                                             |210927 | 
|NODE_VAR wdt:P31 NODE_VAR                                                                                 |207363 | 
|NODE_VAR wdt:P18 NODE_VAR                                                                                 |150968 | 
|NODE_VAR pq:P6552 NODE_VAR                                                                                |136415 | 
|NODE_VAR p:P2002 NODE_VAR                                                                                 |136376 | 
|NODE_VAR rdf:type wikibase:Property                                                                       |120507 | 
|NODE_VAR wikibase:claim NODE_VAR                                                                          |82803  | 
|NODE_VAR wdt:P856 NODE_VAR                                                                                |79010  | 
|NODE_VAR wikibase:statementProperty NODE_VAR                                                              |78692  | 
|hint:Query hint:optimizer None                                                                            |68602  | 
|NODE_VAR schema:inLanguage en                                                                             |65903  | 
|NODE_VAR skos:altLabel NODE_VAR                                                                           |64923  | 
|NODE_VAR wdt:P577 NODE_VAR                                                                                |61687  | 
|NODE_VAR pq:P1545 NODE_VAR                                                                                |55542  | 
|NODE_VAR schema:isPartOf https://sv.wikipedia.org/                                                        |55440  | 
|NODE_VAR wdt:P282 wd:Q8229                                                                                |50172  | 
|http://www.wikidata.org schema:dateModified NODE_VAR                                                      |49241  | 
|NODE_VAR wdt:P21 NODE_VAR                                                                                 |48106  | 
|NODE_VAR wdt:P50 NODE_VAR                                                                                 |46583  | 
|NODE_VAR schema:description NODE_VAR                                                                      |46269  | 
|NODE_VAR wikibase:propertyType wikibase:ExternalId                                                        |44854  | 
|NODE_VAR wdt:P31 wd:Q5                                                                                    |43986  | 
|NODE_VAR p:P179 NODE_VAR                                                                                  |42521  | 
|NODE_VAR wdt:P300 NODE_VAR                                                                                |42304  | 
|bd:serviceParam wikibase:language fr,en,it,sp,de                                                          |41919  | 
|NODE_VAR wdt:P227 NODE_VAR                                                                                |39279  | 
|NODE_VAR wdt:P136 NODE_VAR                                                                                |39038  | 
|NODE_VAR wdt:P27 NODE_VAR                                                                                 |38119  | 
|NODE_VAR ps:P179 NODE_VAR                                                                                 |36276  | 
|NODE_VAR wdt:P19 NODE_VAR                                                                                 |33985  | 
|NODE_VAR wdt:P1843 NODE_VAR                                                                               |33459  | 
|NODE_VAR wdt:P106 NODE_VAR                                                                                |32173  | 
+----------------------------------------------------------------------------------------------------------+-------+ 
only showing top 50 rows 

tripleStats = [subjectNodeType: string, predicateNodeType: string ... 5 more fields] 

[subjectNodeType: string, predicateNodeType: string ... 5 more fields]

A heuristic to calculate which kinds of quries take the longest (experimental)
group by triples list -> average the query time

How long each triple type takes maybe something more to look into

qTimes = [nodeTypes: array<array<string>>, total_time: bigint ... 2 more fields] 

[nodeTypes: array<array<string>>, total_time: bigint ... 2 more fields]

+----------+-----+------------------+ 
|total_time|count|avg               | 
+----------+-----+------------------+ 
|60458     |1    |60458.0           | 
|60280     |1    |60280.0           | 
|60102     |1    |60102.0           | 
|960269    |16   |60016.8125        | 
|180037    |3    |60012.333333333336| 
|120004    |2    |60002.0           | 
|60002     |1    |60002.0           | 
|60002     |1    |60002.0           | 
|60002     |1    |60002.0           | 
|120002    |2    |60001.0           | 
|60001     |1    |60001.0           | 
|60001     |1    |60001.0           | 
|60001     |1    |60001.0           | 
|58320     |1    |58320.0           | 
|57559     |1    |57559.0           | 
|402931    |8    |50366.375         | 
|49464     |1    |49464.0           | 
|6065100   |129  |47016.27906976744 | 
|45222     |1    |45222.0           | 
|44661     |1    |44661.0           | 
+----------+-----+------------------+ 
only showing top 20 rows 

In [1]: import org.apache.jena.query.QueryFactory 
import org.apache.jena.sparql.algebra.Algebra 
import org.apache.jena.sparql.algebra.walker.Walker 
import scala.collection.mutable
import org.apache.spark.sql.functions.{col, count, desc, hash, lit, sum, udf} 
import org.apache.spark.sql.{DataFrame, Row, SparkSession} 
import scala.util.Try 
import org.wikidata.query.rdf.spark.analysis.visitors._ 
import org.wikidata.query.rdf.spark.analysis._ 
import org.apache.spark.sql.functions.udf 
import org.apache.spark.sql.Row
import org.apache.spark.sql.functions._ 

In [2]: spark.sql(s""" 
        SELECT count(1) AS count 
        FROM event.wdqs_external_sparql_query 
        WHERE year=2021 and month=5 and day=10 
        AND http.status_code IN (500, 200) 
        AND query != ' ASK{ ?x ?y ?z }' 
        """).show(false) 

In [3]: val prDf = QueriesProcessor.getSparqlDf() 
prDf.cache() 
prDf.count() 

Out[3]:

In [22]: val parseSuccess = 7801123.0/8487148.0 // hourly = 0.909 

Out[22]:

In [4]: prDf.printSchema

In [ ]: // taking a test dataframe 
 
val testDf = prDf.limit(5) 
testDf.cache() 
testDf.count() 

In [ ]: // test with testDf 
val explodedDf = prDf.select(explode($"q_info.triples").as("triples")) 
                      .select($"triples.subjectNode.nodeType".as("subjectNodeType"), 
                             $"triples.predicateNode.nodeType".as("predicateNodeType"), 
                             $"triples.objectNode.nodeType".as("objectNodeType"), 
                             $"triples.subjectNode.nodeValue".as("subjectNodeValue"), 
                             $"triples.predicateNode.nodeValue".as("predicateNodeValue"), 
                             $"triples.objectNode.nodeValue".as("objectNodeValue")) 
explodedDf.cache() 

In [ ]: val combinedDf = explodedDf.select($"subjectNodeType".as("NodeType"), $"subjectNodeValue".as("NodeValue")) 
    .union(explodedDf.select("predicateNodeType", "predicateNodeValue")) 
    .union(explodedDf.select("objectNodeType", "objectNodeValue")) 
 
combinedDf.cache() 

In [14]: combinedDf.groupBy("NodeType").count().sort(desc("count")).show(false) 

In [15]: combinedDf.groupBy("NodeValue").count().sort(desc("count")).show(false) 

In [7]: println("Subject Node Type Distribution") 
explodedDf.groupBy("subjectNodeType").count().sort(desc("count")).show() 
 
println("Predicate Node Type Distribution") 
explodedDf.groupBy("predicateNodeType").count().sort(desc("count")).show() 
 
println("Object Node Type Distribution") 
explodedDf.groupBy("objectNodeType").count().sort(desc("count")).show() 

In [8]: println("Subject Node Value Distribution") 
explodedDf.groupBy("subjectNodeValue").count().sort(desc("count")).show(false) 
 
println("Predicate Node Value Distribution") 
explodedDf.groupBy("predicateNodeValue").count().sort(desc("count")).show(false) 
 
println("Object Node Value Distribution") 
explodedDf.groupBy("objectNodeValue").count().sort(desc("count")).show(false) 

In [16]: val node_types = List("NODE_VAR", "NODE_URI", "NODE_BLANK", "NODE_ANY", "NODE_LITERAL", "PATH") 
 
for (node_type <- node_types){ 
     
    println("Node Type: " + node_type) 
    combinedDf.where($"NodeType" === node_type).groupBy("NodeValue").count().sort(desc("count")).show(false) 
} 

Out[16]:

In [10]: for (node_type <- node_types){ 
     
    println("Node Type: " + node_type) 
    explodedDf.where($"subjectNodeType" === node_type).groupBy("subjectNodeValue").count().sort(desc("count")).show(false) 
} 

In [11]: for (node_type <- node_types){ 
     
    println("Node Type: " + node_type) 
    explodedDf.where($"predicateNodeType" === node_type).groupBy("predicateNodeValue").count().sort(desc("count")).show(false) 
} 

In [12]: for (node_type <- node_types){ 
     
    println("Node Type: " + node_type) 
    explodedDf.where($"objectNodeType" === node_type).groupBy("objectNodeValue").count().sort(desc("count")).show(false) 
} 

In [21]: val tripleStr = explodedDf.withColumn("triple_string", concat($"subjectNodeType", lit(" "), $"predicateNodeType", lit(" "), $"objectNodeType")) 
tripleStr.groupBy("triple_string").count().sort(desc("count")).show(50, false) 

Out[21]:

In [18]: val tripleStrValue = explodedDf.withColumn("triple_string", concat($"subjectNodeValue", lit(" "), $"predicateNodeValue", lit(" "), $"objectNodeValue")) 
tripleStrValue.groupBy("triple_string").count().sort(desc("count")).show(50, false) 

Out[18]:

In [19]: val getNodeUdf = udf{x: Row =>  
    val varNodes = List("NODE_VAR", "NODE_BLANK", "NODE_ANY") 
    val sub: String = if(varNodes.contains(x.getAs("subjectNodeType"))) x.getAs("subjectNodeType") else x.getAs("subjectNodeValue") 
    val pred: String = if(varNodes.contains(x.getAs("predicateNodeType"))) x.getAs("predicateNodeType") else x.getAs("predicateNodeValue") 
    val obj: String = if(varNodes.contains(x.getAs("objectNodeType"))) x.getAs("objectNodeType") else x.getAs("objectNodeValue") 
    sub + " " + pred + " " + obj 
} 

Out[19]:

In [20]: val tripleStats = explodedDf.withColumn("triple_string", getNodeUdf(struct("*"))) 
tripleStats.groupBy("triple_string").count().sort(desc("count")).show(50, false) 
// tripleStats.select("triple_string").show(false) 

Out[20]:

In [ ]: val transform_types = "transform(q_info.triples, x -> sort_array(array(x.subjectNode.nodeType, x.predicateNode.nodeType, x.objectNode.nodeType)))" 
val transform_values = "transform(q_info.triples, x -> sort_array(array(x.subjectNode.nodeValue, x.predicateNode.nodeValue, x.objectNode.nodeValue)))" 
 
testDf. 
    withColumn("nodeTypes", expr(transform_types)).
    select("nodeTypes", "query_time"). 
    groupBy("nodeTypes"). 
    count(). 
    show(false) 

In [53]: val qTimes = prDf. 
    withColumn("nodeTypes", expr(transform_types)).
    select("nodeTypes", "query_time"). 
    groupBy("nodeTypes"). 
    agg(sum("query_time").as("total_time"), count("nodeTypes").as("count"), avg("query_time").as("avg")). 
    sort(col("avg").desc) 
 
qTimes.cache() 

Out[53]:

In [55]: qTimes.select("total_time", "count", "avg").show(false) 

In [ ]:  

https://phabricator.wikimedia.org/T282129

