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You are still in time 
to change room
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bit.ly/OracleACEProgram 

450+ Technical Experts 
Helping Peers Globally

Nominate yourself or someone you know: acenomination.oracle.com
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Vertex

edge

A Property Graph

(also called node)
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edge

edge label

edge properties

edge ID

directed edge

vertex (node)

vertex 
properties

vertex IDa vertex can 
have a label
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Every row of a table has a fixed, identical structure
Connections at a table level (not row)

Nodes and edges can have any number of properties
Connections at a node level (can be seen as row level)
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From 45,700 nodes 
with 105,406 edges, 
to 85 nodes with 
218 edges in 
seconds

Catalog

RPD
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SpainItaly

John Doe

Company A Company B

Company C
Company D

Located in

Located in
Located in

Located in

Buys from

Buys from

Buys from

Buys from

Money laundering 
and VAT fraudsOwns
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Graph 
Server 

and 
Client

Package PGX Server: 
Run PGQL queries 

and graph analytics

Client 
(Shell UI, Zeppelin, 

Viz)

Load graph 
into memory
Three tier

PGX 
deployed 

standalone, 
in WLS, or 

Tomcat

Client 
(Shell UI, Zeppelin, 

Viz)

PGQL Queries 
run in database

Graph 
Server 

and 
Client

Package 

Run queries in
database
Two tier
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PGX Server

Edge table Vertex table

Property Graph schema

1

2a

2b

1

2a

2b

Load from standard tables 
into PGX (new feature)

Load into Property Graph 
schema (required for 
running PGQL in the 
database)

Load from Property Graph
schema into PGX

Database tables
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Username and password are case sensitive!
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Username and password are case sensitive!
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Simplified version
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Product Order

CustomerCountry

Confirm

LivesIn

Reference
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Product Order

Customer

Confirm

Reference

Country= “<country>”
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OrderCustomer
Confirms

Country= “<country>” Product= “<product>”
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??????
???

??? ???
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Product Customer

Country

LivesIn

Buys

Quantity= “”
Amount= “”
OrderDate= “”

Let’s implement this one
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BEGIN

OPG_APIS.CREATE_PG('name_of_your_graph');

END;
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Name  Null?    Type
----- -------- -----------------------
VID   NOT NULL NUMBER
VL             NVARCHAR2(3100)
K              NVARCHAR2(3100)
T              INTEGER
V              NVARCHAR2(15000)
VN             NUMBER
VT             TIMESTAMP WITH TIMEZONE

47

name: Matthew McConaughey [T=1]
age: 47 [T=2]
birth-date:1969-11-04 12:00:00.0 [T=5]

Name    Null?    Type
------- -------- ------------------------
EID     NOT NULL NUMBER
SVID    NOT NULL NUMBER
DVID    NOT NULL NUMBER
EL               NVARCHAR2(3100)
K                NVARCHAR2(3100)
T                INTEGER
V                NVARCHAR2(15000)
VN               NUMBER
VT               TIMESTAMP WITH TIME ZONE

46 47

admires 
weight:1.0 [T=4]

1102
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ID Data type Column

1 String V

2 Integer VN

3 Float VN

4 Double VN

5 Date VT

6 Boolean V

7 Long VN

8 Short VN

9 Byte VN

10 Char V

101 Serializable V
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Example
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BEGIN 

 OPG_APIS.CREATE_PG('mysales'); 

END; 
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SELECT 'customer ID' as id, MIN(cust_id) as min_id, MAX(cust_id) as 

max_id, COUNT(DISTINCT cust_id) as unique_ids, COUNT(*) as nrows 

FROM sh.customers 

UNION ALL 

SELECT 'product ID', MIN(prod_id), MAX(prod_id), COUNT(DISTINCT 

prod_id), COUNT(*) FROM sh.products 

UNION ALL 

SELECT 'country ID', MIN(country_id), MAX(country_id), 

COUNT(DISTINCT country_id), COUNT(*) FROM sh.countries; 

SELECT 'customer ID' as id, MIN(cust_id) as min_id, MAX(cust_id) as 

max_id, COUNT(DISTINCT cust_id) as unique_ids, COUNT(*) as nrows 

FROM sh.customers 

UNION ALL 

SELECT 'product ID', MIN(prod_id + 200000), MAX(prod_id + 200000), 

COUNT(DISTINCT prod_id), COUNT(*) FROM sh.products 

UNION ALL 

SELECT 'country ID', MIN(country_id + 300000), MAX(country_id + 

300000), COUNT(DISTINCT country_id), COUNT(*) FROM sh.countries; 
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SELECT country_id + 300000 as vid, 'label' as k, 1 as t, 'country' 

as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'name' as k, 1 as t, country_name 

as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'isoCode' as k, 1 as t, 

country_iso_code as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'sourceId' as k, 2 as t, 

TO_CHAR(country_id) as v, country_id as vn, NULL as vt FROM 

sh.countries 

ORDER BY 1, 2; 
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INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)  

SELECT country_id + 300000 as vid, 'label' as k, 1 as t, 'country' 

as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'name' as k, 1 as t, country_name 

as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'isoCode' as k, 1 as t, 

country_iso_code as v, NULL as vn, NULL as vt FROM sh.countries 

UNION ALL 

SELECT country_id + 300000 as vid, 'sourceId' as k, 2 as t, 

TO_CHAR(country_id) as v, country_id as vn, NULL as vt FROM 

sh.countries 

ORDER BY 1, 2; 
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SELECT prod_id + 200000 as vid, 'label' as k, 1 as t, 'product' as 

v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'name' as k, 1 as t, prod_name as v, 

NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'category' as k, 1 as t, 

prod_category as v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'subcategory' as k, 1 as t, 

prod_subcategory as v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'listPrice' as k, 3 as t, 

TO_CHAR(prod_list_price) as v, prod_list_price as vn, NULL as vt 

FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'sourceId' as k, 2 as t, 

TO_CHAR(prod_id) as v, prod_id as vn, NULL as vt FROM sh.products 

ORDER BY 1,2; 
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INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)  

SELECT prod_id + 200000 as vid, 'label' as k, 1 as t, 'product' as 

v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'name' as k, 1 as t, prod_name as v, 

NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'category' as k, 1 as t, 

prod_category as v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'subcategory' as k, 1 as t, 

prod_subcategory as v, NULL as vn, NULL as vt FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'listPrice' as k, 3 as t, 

TO_CHAR(prod_list_price) as v, prod_list_price as vn, NULL as vt 

FROM sh.products 

UNION ALL 

SELECT prod_id + 200000 as vid, 'sourceId' as k, 2 as t, 

TO_CHAR(prod_id) as v, prod_id as vn, NULL as vt FROM sh.products 

ORDER BY 1,2; 
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SELECT cust_id as vid, 'label' as k, 1 as t, 'customer' as v, NULL 

as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'name' as k, 1 as t, cust_first_name || ' ' 

|| cust_last_name as v, NULL as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'gender' as k, 1 as t, cust_gender as v, NULL 

as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'maritalStatus' as k, 1 as t, 

cust_marital_status as v, NULL as vn, NULL as vt FROM sh.customers 

  WHERE cust_marital_status IS NOT NULL 

UNION ALL 

SELECT cust_id as vid, 'yearOfBirth' as k, 2 as t, 

TO_CHAR(cust_year_of_birth) as v, cust_year_of_birth as vn, NULL as 

vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'sourceId' as k, 2 as t, TO_CHAR(cust_id) as 

v, cust_id as vn, NULL as vt FROM sh.customers 

ORDER BY 1, 2; 
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INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)  

SELECT cust_id as vid, 'label' as k, 1 as t, 'customer' as v, NULL 

as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'name' as k, 1 as t, cust_first_name || ' ' 

|| cust_last_name as v, NULL as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'gender' as k, 1 as t, cust_gender as v, NULL 

as vn, NULL as vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'maritalStatus' as k, 1 as t, 

cust_marital_status as v, NULL as vn, NULL as vt FROM sh.customers 

  WHERE cust_marital_status IS NOT NULL 

UNION ALL 

SELECT cust_id as vid, 'yearOfBirth' as k, 2 as t, 

TO_CHAR(cust_year_of_birth) as v, cust_year_of_birth as vn, NULL as 

vt FROM sh.customers 

UNION ALL 

SELECT cust_id as vid, 'sourceId' as k, 2 as t, TO_CHAR(cust_id) as 

v, cust_id as vn, NULL as vt FROM sh.customers 

ORDER BY 1, 2; 
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SELECT v, COUNT(DISTINCT vid) FROM mysalesvt$ 

WHERE k = 'label' 

GROUP BY v 

ORDER BY 1; 

SELECT k, COUNT(DISTINCT vid) FROM mysalesvt$ 

GROUP BY k 

ORDER BY 2 DESC, 1; 



Analytics and Data Summit 2020 

CREATE SEQUENCE mysales_eid_seq; 
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(:customer) –[:livesIn]-> (:country)

SELECT NULL as eid 

, cust_id as svid 

, country_id + 300000 as dvid 

, 'livesIn' as el 

, 'stateProvince' as k 

, 1 as t 

, cust_state_province as v FROM sh.customers 

ORDER BY 2; 
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(:customer) –[:livesIn]-> (:country)

INSERT INTO mysalesge$ (eid, svid, dvid, el, k, t, v) 

SELECT mysales_eid_seq.nextval, svid, dvid, el, k, t, v FROM ( 

SELECT NULL as eid 

, cust_id as svid 

, country_id + 300000 as dvid 

, 'livesIn' as el 

, 'stateProvince' as k 

, 1 as t 

, cust_state_province as v FROM sh.customers 

ORDER BY 2 

); 
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(:customer) –[:buys]-> (:product)

SELECT NULL as eid 

, cust_id as svid 

, prod_id + 200000 as dvid 

, 'buys' as el 

, SUM(quantity_sold) as quantity_sold 

, SUM(amount_sold) as amount_sold 

, time_id as order_date FROM sh.sales 

WHERE time_id >= to_date('20000101', 'yyyymmdd') 

GROUP BY cust_id, prod_id, time_id; 
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CREATE TABLE tmp_orders AS 

SELECT mysales_eid_seq.nextval as eid, svid, dvid, el, 

quantity_sold, amount_sold, order_date FROM ( 

SELECT NULL as eid 

, cust_id as svid 

, prod_id + 200000 as dvid 

, 'buys' as el 

, SUM(quantity_sold) as quantity_sold 

, SUM(amount_sold) as amount_sold 

, time_id as order_date FROM sh.sales 

WHERE time_id >= to_date('20000101', 'yyyymmdd') 

GROUP BY cust_id, prod_id, time_id 

); 

SELECT * FROM tmp_orders; 
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(:customer) –[:buys]-> (:product)

SELECT eid, svid, dvid, el, 'quantity' as k, 3 as t, 

TO_CHAR(quantity_sold) as v, quantity_sold as vn, NULL as vt FROM 

tmp_orders 

UNION ALL 

SELECT eid, svid, dvid, el, 'amount' as k, 3 as t, 

TO_CHAR(amount_sold) as v, amount_sold as vn, NULL as vt FROM 

tmp_orders 

UNION ALL 

SELECT eid, svid, dvid, el, 'orderDate' as k, 5 as t, 

TO_CHAR(order_date, 'YYYY-MM-DD') as v, NULL as vn, order_date as vt 

FROM tmp_orders 

ORDER BY 1,2,3,4,5; 
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(:customer) –[:buys]-> (:product)

INSERT INTO mysalesge$ (eid, svid, dvid, el, k, t, v, vn, vt)  

SELECT eid, svid, dvid, el, 'quantity' as k, 3 as t, 

TO_CHAR(quantity_sold) as v, quantity_sold as vn, NULL as vt FROM 

tmp_orders 

UNION ALL 

SELECT eid, svid, dvid, el, 'amount' as k, 3 as t, 

TO_CHAR(amount_sold) as v, amount_sold as vn, NULL as vt FROM 

tmp_orders 

UNION ALL 

SELECT eid, svid, dvid, el, 'orderDate' as k, 5 as t, 

TO_CHAR(order_date, 'YYYY-MM-DD') as v, NULL as vn, order_date as vt 

FROM tmp_orders 

ORDER BY 1,2,3,4,5; 



Analytics and Data Summit 2020 

SELECT el, COUNT(DISTINCT eid) FROM mysalesge$ 

GROUP BY el 

ORDER BY 1; 

SELECT k, COUNT(DISTINCT eid) FROM mysalesge$ 

GROUP BY k 

ORDER BY 2 DESC, 1; 
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DROP TABLE tmp_orders; 

 

DROP SEQUENCE mysales_eid_seq; 
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Autonomous

DB
PGX

Graph data
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var cfg = GraphConfigBuilder.forPropertyGraphRdbms()

.setName("graph_name")

.setJdbcUrl("jdbc:oracle:thin:@DB_host:DB_port/DB_service")

.setKeystoreAlias("") // this must be set or you get an error

.setUsername("DB_username")

.setPassword("DB_password")

.build();

var graph = session.readGraphWithProperties(cfg);
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.addEdgeProperty("property_name", PropertyType.STRING)

.addVertexProperty("property_name", PropertyType.DOUBLE)

BOOLEAN, DOUBLE, EDGE, FLOAT, INTEGER, LOCAL_DATE, LONG, 

POINT2D, STRING, TIME, TIME_WITH_TIMEZONE, TIMESTAMP, 

TIMESTAMP_WITH_TIMEZONE, VERTEX
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•

WITH properties AS (

SELECT DISTINCT k, t, 'Vertex' AS kind FROM mysalesvt$

UNION ALL

SELECT DISTINCT k, t, 'Edge' AS kind FROM mysalesge$

), cfg AS (

SELECT '.add' || kind || 'Property("' || k || '",PropertyType.' || 

CASE 

WHEN t = 1 THEN 'STRING' WHEN t = 2 THEN 'INTEGER' WHEN t = 3 THEN 'FLOAT' 

WHEN t = 4 THEN 'DOUBLE' WHEN t = 7 THEN 'LONG' WHEN t = 5 THEN 'LOCAL_DATE' 

WHEN t = 6 THEN 'BOOLEAN' 

END || ')' AS prop

FROM properties

WHERE k IS NOT NULL

) SELECT LISTAGG(prop,'') WITHIN GROUP(ORDER BY prop) FROM cfg;
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SELECT owner.name, SUM(t.amount) AS total_transaction
FROM financial_transactions
MATCH (p:Person) -[:ownerOf]-> (:Account) -[t:transaction]- (:Account) 
<-[:ownerOf]- (owner:Person|Company)

WHERE p.name = 'Nikita'
GROUP BY owner

 

http://pgql-lang.org/
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var pgql = "SELECT c.name, p.name, b.orderDate, b.amount, 
b.quantity WHERE (c:customer) -[b:buys]-> (p:product) LIMIT 
10";

PgqlResultSet resultSet = graph.queryPgql(pgql);

for (var result : resultSet) {

print(result.getString(1) + " bought " +
result.getString("p.name") + ": qty=" +
result.getFloat("b.quantity") + " on " + 
result.getDate(3));

}
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var analyst = session.createAnalyst();

var pagerank = analyst.pagerank(graph2);

print(pagerank);

var query = "SELECT v, v.name, v."+pagerank.getName()+" WHERE 
(v:product) ORDER BY v."+pagerank.getName()+" DESC LIMIT 10";

print(query);

var resultSet = graph2.queryPgql(query);

for (var result : resultSet) {

print("node: "+result.getString(2)+" has pagerank = 
"+result.getDouble(3));

}

resultSet.close();
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var session = Pgx.createSession("jupyter"); 
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var cfg = GraphConfigBuilder.forPropertyGraphRdbms() 

.setUsername("database_username") 

.setPassword("database_password") 

.setName("name_of_the_graph") 

.setKeystoreAlias("") 

.setJdbcUrl("jdbc:oracle:thin:@connection_descriptor?TNS_ADMIN=path_

to_the_Autonomous_DB_wallet") 

.build(); 
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var graph1 = session.readGraphWithProperties(cfg); 

graph1

print("The graph has "+graph1.getNumVertices()+" nodes and 

"+graph1.getNumEdges()+" edges."); 

 

print(graph1.getVertexProperties()); 

print(graph1.getEdgeProperties()); 



Analytics and Data Summit 2020 

var cfg = GraphConfigBuilder.forPropertyGraphRdbms() 

.setUsername("database_username") 

.setPassword("database_password") 

.setName("name_of_the_graph") 

.setKeystoreAlias("") 

.setJdbcUrl("jdbc:oracle:thin:@connection_descriptor?TNS_ADMIN=path_

to_the_Autonomous_DB_wallet") 

.setLoadEdgeLabel(true) 

.setLoadVertexLabels(true) 

... add all the properties ... 

.build(); 
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WITH properties AS ( 

    SELECT DISTINCT k, t, 'Vertex' AS kind FROM mysalesvt$ 

    UNION ALL 

    SELECT DISTINCT k, t, 'Edge' AS kind FROM mysalesge$ 

), cfg AS ( 

    SELECT '.add' || kind || 'Property("' || k || '",PropertyType.' 

||  

    CASE  

        WHEN t = 1 THEN 'STRING' WHEN t = 2 THEN 'INTEGER' WHEN t = 

3 THEN 'FLOAT'  

        WHEN t = 4 THEN 'DOUBLE' WHEN t = 7 THEN 'LONG' WHEN t = 5 

THEN 'LOCAL_DATE'  

        WHEN t = 6 THEN 'BOOLEAN'  

    END || ')' AS prop 

    FROM properties 

    WHERE k IS NOT NULL 

) SELECT LISTAGG(prop,'') WITHIN GROUP(ORDER BY prop) FROM cfg; 
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var query = "SELECT c.name, p.name, b.orderDate, b.amount, 

b.quantity WHERE (c:customer) -[b:buys]-> (p:product) LIMIT 10"; 

print(query); 

 

var resultSet = graph2.queryPgql(query); 

print(resultSet); 

 

for (var result : resultSet) { 

    print(result); 

} 
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for (var result : resultSet) { 

    print(result.getString(1) +" bought "+ result.getFloat(5)  

          +" "+ result.getString(2) +" the "+ result.getDate(3) +" 

for "+ result.getFloat(4) +"$"); 

} 

 

for (var result : resultSet) { 

    print(result.getString("c.name") +" bought "+ 

result.getFloat("b.quantity")  

          +" "+ result.getString("p.name") +" the "+ 

result.getDate("b.orderDate") +" for "+ result.getFloat("b.amount") 

+"$"); 

} 
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var analyst = session.createAnalyst(); 

 

var pagerank = analyst.pagerank(graph2); 

print(pagerank); 

 

var query = "SELECT v, v.name, v."+pagerank.getName()+" WHERE 

(v:product) ORDER BY v."+pagerank.getName()+" DESC LIMIT 10"; 

print(query); 

var resultSet = graph2.queryPgql(query); 

for (var result : resultSet) { 

    print("node: "+result.getString(2)+" has pagerank = 

"+result.getDouble(3)); 

} 

resultSet.close(); 
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