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Gianni Ceresa

Managing Director of DATAlysis GmbH (Switzerland)

Working with Business Analytics, EPM tools and “data” for more than 10 years
Oracle ACE Director A

Part-time blogger on gianniceresa.com

Full-time IRC (freenode | #obihackers) resident
Same group on Telegram http://telegram.me/obihackers

ODC (ex OTN) forums addict
Technology geek (or just geek in general)

Glannis wibid
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. ORACLE
450+ Technical Experts o mromma

Helping Peers Globally

ORACLE
ACE Associate

A | ORACLE 6

ACE Director

ORACLE' @
ACE

bit.ly/OracleACEProgram

Nominate yourself or someone you knog&cenomination.oracle.com

WP @G_Ceresa A DATAlysis

Have a look at the Oracle ACE Program, the various levels, the directory where to
search current ACEs and feel free to nominate somebody you believe deserves it
or even yourself.

W @G_Ceresa
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Introducing Property Graphs and PGX
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Property Graph Database - What's that?

‘ A Property Graph

o)
(also called node) ; :

WP @G_Ceresa A DATAlysis

/

edge

A Property Graph is composed by only 2 kind of objects: vertices (nodes) and
edges.

Take some vertices, take some edges, mix all that together and done: you have a
graph.

W @G_Ceresa
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Property Graph Database - What's that?

edge
lang = "java"
vertex (node
age =29 J_ created
o =

7
(weight = 0.5 \
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8 created 12
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directed edg

vertex
properties

vertex ID

\ edge label

avertex can
have a label
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a edge properties
w/
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edge ID

This is a visualization of an example graph: the 2 components, nodes and edges,

are clearly visible.

Both have an ID to uniquely identify each element. Nodes can have a label, it isn't

mandatory, and in Oracle they can also be more than one. A label is used to
qualify the kind of node. For example it could be “customer” or “product” or

whatever else.

Edges often have a label, but it isn't mandatory, and it's generally a verb to define

the relationship connecting the 2 nodes.

Both nodes and edges can have properties. They are simply key-values entries and

they are all independent one from the other. One node can have 10 properties,

another 200, another none.

W @G_Ceresa
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Relational vs Graph

ol @G_Ceresa

Some tables with joins, primary key - foreign key, between them.
Tables have a given set of columns.

The graph is some nodes and some edges.

¥ @G_Ceresa
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Relational vs Graph

1 D
I===1=8
Every row of a table has a fixed, identical structure Nodes and edges can have any number of properties
Connections at a table level (not row) Connections at a node level (can be seen as row level)
WP @G_Ceresa A DATAlysis

Every single row in those tables always has the exact same set of rows (except if
you have a big blob or varchar column and store XML or Json inside, but let's not
start talking dirty early in the morning).

The relation isn't at a row level but defined at the table level and all the rows must
follow it.

In the graph every node has a different list of properties: one can have 3, one 4, no
mandatory structure.

What is a table in the relational database can be an edge in a graph: a mapping
table can be turned into an edge with the attributes to qualify it as properties (for
example a customer buying products).

W @G_Ceresa
https://gianniceresa.com 12
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Oracle Property Graph: PGX
PGX

In-memory Analytics Engine

t Java APIs

Graph Storage Management

Java APIs/JDBC/SQL/PLSQL

x
Scalable and Persistent Storage

P @G_Ceresa A DATAlysis

In Oracle the graph “engine”, the brain, is called PGX. It's the acronym for Parallel
Graph Analytics. PGX doesn’t implement a full storage layer, it instead use existing
options which could be an Oracle Database, an Oracle NoSQL database or HBase.
Even a simple file in the filesystem.

PGX “speaks” REST: this allow to connect to it easily from almost any kind of tool or
language.

¥ @G_Ceresa
https://gianniceresa.com 13
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Property Graph Database - Examples: data lineage
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Examples of what a property graph can be used for is data lineage.
Imagine having an analytical platform like Oracle Analytics Cloud or Oracle
Analytic Server (or the good old OBIEE). Some ETL processes and data source. All

these elements have many mappings and connections between them. They can
perfectly represented by a graph.

W @G _Ceresa
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Property Graph Database - Examples: data lineage
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ol @G_Ceresa

Thanks to the graph it's possible to easily perform impact analysis: what are all the

elements | will have to fix if | decide to remove a given column from a physical

source in my Oracle Analytics Cloud? The graph provides an answer in less than a

second thanks to the in-memory processing.

¥ @G_Ceresa
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Property Graph Database - Examples: fraud detection

Buys from

Buys from

Buys from

Located in
Located i

ol @G_Ceresa

Company B

Money laundering
and VAT frauds

Located in

Another usage of graphs can be fraud detection: finding loops of money

circulating and coming back at the origin.

¥ @G_Ceresa
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Property Graph Database - Examples: shortest path

Examples of graphs and graphs analytics can be seen when traveling from a
location A to a location B :

Finding shortest path between 2 nodes of a graph

P @G_Ceresa A DATAlysis

One of the simplest and most obvious usages is finding paths. Imagine at all the
possible flights existing. How do you go from A to B in the fastest way? In the
cheapest one? Etc.

¥ @G_Ceresa
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Property Graph Architecture Options

Client
(Shell U, Zeppelin,
Viz)

Client
(Shell UI, Zeppelin,
Viz)

PGX Server:
RunPGQL queries
and graph analytics

PGX
deployed
standalone,
in WLS, or
Tomcat

PGQL Queries
run in database

-

Load graph Run queries in
into memory ‘ database ‘
Three tier ‘ Two tier ‘

ol @G_Ceresa

Oracle Property Graph can be used in 2 ways: the two tier approach which run
graph queries directly on the Oracle database used for storing the graph. The
graph query language, PGQL, is translated into standard SQL to provide the
answer to the request.

The more classical approach, and the one giving access to the full power of Oracle
property graph is by using PGX. A graph is loaded from the storage layer into PGX.
Clients connect to PGX and perform PGQL queries or execute algorithms for their
analysis. PGX can be executed as standalone process or by deploying it in an
application server.

¥ @G_Ceresa
https://gianniceresa.com 18
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Storing a Graph and Loading into Memory
Load from standard tables
into PGXnew feature)
PGX Server
Load into Property Graph
schema (required for
running PGQL in the
database)
EdgeEIeE table Load from Property Graph
@ Property Graph schema schema iﬂtO PGX
Database tables
S
L

When loading a graph into PGX from a relational database, two different ways are
not possible with the release of Graph server 20.1.0.

The “direct” (1) way is providing to PGX a configuration defining all the objects to
load from database objects directly, defining what nodes and edges are, the
various properties etc.

The “classical” (2) way of loading a graph is a 2-step activity: first a graph schema is
created in the database. This schema is actually 5 tables with a fixed structure and
indexes and partitioning already defined. You will load into these tables the
content of the graph (2a). After you can tell PGX to load the graph (2b) by simply
providing the graph name, database connection parameters and the list of
properties you want to load for both nodes and edges (so you load only what you
really need for a faster load time and a minimal memory usage).

This lab with follow the “classical” way, performing both 2a and 2b.

W @G_Ceresa
https://gianniceresa.com 19
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SQL Developer Web
=] SR
Username and password are case sensitive!
TR S §D BRI

The lab uses an Autonomous Data warehouse in the cloud to store the graph. To
connect SQL Developer web is used. It is available by default in the Autonomous
Data warehouse cloud instance.

You can also use SQL Developer or any other tool able to perform SQL operations
in the database.

W @G_Ceresa
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JShell in JupyterLab notebook

Z jupyterhub

uuuuuuuu

Username and password are case sensitive!

ol @G_Ceresa

For the part related to PGX itself a JupyterLab notebook is used to provide a more
friendly interface on top of the JShell PGX client. If you download the Graph client
you have the JShell command line interface available directly (requires Java 11+).
The notebook doesn’t provide extra features for PGX itself, but has the advantage

to allow to add comments in markdown etc.

W @G_Ceresa
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Scenario used for the Labs

Imagine you work for a web shop...

AYou have products

AYou have customers

AYou have orders of products by customers

AYour customers are worldwide, you have their country
AYou have sales channels

AYou have promotions on products

From all that, you are going to create a graph and do queries on it.

ol @G_Ceresa

The lab scenario is a simple e-shop commerce activity.

¥ @G_Ceresa
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The “SH" database schema

PROMOTIONS

Sales History (SH)

One of the Oracle Database
sample schema

cont ety 19
CHANNELS st o v
— st stan, province 4
"y oty 1 COUNTRIES
coarne. cass ust_main, phone, numbee county i
channel cass 1 cust income e county,wo_code
channel to oat. croon e ounty nama
channe fota st omai couniry.subregion
i ol caunry subregon Id

f
WP @G_Ceresa e oty e A DATAlysis

“SH" is one of the historical database schema examples. It is available all the time

in Oracle Autonomous Data warehouse without the need to install or enable it.

¥ @G_Ceresa
https://gianniceresa.com
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Build a graph from “SH”

Simplified version

el L
How to model “this thing” in a graph Fon [
d ata ba se ') ‘;2‘1212222 i SALES
. rod_subcategory R
Products, Customers, Countries, Sales G < =
prod_subcategory_desc time_id
prod_category channel_id
prod_category_id promo._id
prod_category_desc quanmyign\d
prod_weight class amount_sold

Which nodes to create? " —~
e

prod_status.

AWhat is the node ID? pea it orce cusTomERS
. . . prod_total cust_id
AWhat is the node label? (if there is one) | e e
) prod_eff_from cust_gender
AWhat are the node properties? s i o,

cust_street_address
cust_postal_code
cust_city
cust_city_id
cust_state_province
cust_state_province_id

Which edges to create? et ros 5 COUNTRIES

cust_main_phone_number country_id
cust_income_level country_iso_code

AWhat is the edge ID? cust_credit_limit counfry_name
country_subregion

cust_email

. . . cust_total country_subregion_id
A 2( ) oot at i couty rogeon
What is the edge label? (if there is one o I o on
cust_eff_from country_total
cust_ef_to country_total_id

AWhat are the edge properties? e ooy e

WP @G_Ceresa A DATAlysis

To build a graph the challenge, like any other database or solution, is to find the
right model.

¥ @G_Ceresa
https://gianniceresa.com
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What does your graph look like?

Reference
@: Order

0

Confirm

@ oo Customer

ol @G_Ceresa

0

4 tables could be turned into a graph with a node for each row of each table.

W @G_Ceresa
https://gianniceresa.com
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What does your graph look like?

Reference
Product )e Order

N

Iy

Confirm

Customer

|Country= J<coluntry>j

WP @G_Ceresa A DATAlysis

But the content of one of the tables could also be loaded as a property of another
node.

W @G_Ceresa
https://gianniceresa.com 28
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What does your graph look like?

ol @G_Ceresa

Confirms
Custoy ~\Order
|Country= 3<co|untry>j|Product =

J<prjoduct >jows

And the logic can be applied to reduce the graph even more.

¥ @G_Ceresa
https://gianniceresa.com
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What does your graph look like?

???

WP @G_Ceresa A DATAlysis

All these models aren't wrong. Technically they are graph still. The question is: are
they going to allow you to perform the analysis you need?

W @G_Ceresa
https://gianniceresa.com 30
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Lab 1: design your graph
W @G_Ceress
¥ @G_Ceresa
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Lab 1: Design your graph

Target

In this Lab you will design possible graph structures derived from the scenario and the
available sources.

The context of this lab is a simple sales activity, with customers buying products. It's one of
the historical sample schemas you can have with any Oracle Database and it's also

available by default in any Autonomous Database.

Oracle Sales History (SH) schema diagram

SH /I\
PROMOTIONS TIMES
COSTS proma_id time_id
prod_id promo_name day_name
time id promo_subcategory day_number_in_week
proma_id promo_subcategory_id day_number_in_month
channel_id proma_category calendar_week_number
unit_cost promo_category_id fiscal_week_number
unit_price promo_cost week_ending_day
promo_begin_date week_ending day _id
\|/ proma_end_date calendar_month_number
| promo_total fiscal_month_number
promo_total_id calendar_month_desc
PRODUCTS . 1 calendar_month_id
) i fiscal_month_desc
paod_ld i A\ fiscal_month_id
prod_name 1 days_in_cal_month
prod_desc : SALES days_in_fis_month
prod_subcategory - prod_id end_of_cal_month
prod_subcategory_id custjd end_of_fis_month
prod_suzcal:tgury_desc time_id ___J calendar_month_name
prod_category h | i fiscal_maonth_name
d cat d channel_id
prod_category_i proma_id calendar_guarter_desc
prod_category_desc . antity sold calendar_quarter_id
rod_weight_class " quantity i
P N ls] | amount_sold fiscal_quarter_desc
prud_unn_of_mgasura \ fiscal_quarter_id
prod_pack_size | \l/ days_in_cal_guarter
supplier_id : ! days_in_fis_quarter
Pfgdﬁsttatu_s | end_of_cal_guarter
prod_list_price end_of_fis_quarter
o . I — e
pred_min_price \ CUSTOMERS calendar_guarter_number
prod_tota! | cust_id fiscal_quarter_number
pr?%_to:al_i:jd | cust_first_name calendar_year
p?ﬁ —?fcf— X cust_last_name calendar_year_id
pro eeﬂrom i cust_gender fiscal_year
proc.:j_ ﬁ:io \ cust_year_of_birth Iisca_l_yaar_id
prod_va | cust_marital_status days_in_ca|_year
: cust_street_address days_in_fis_year
| cust_postal_code end_of_cal_year
| cust_city end_of_fis_year
[ cust_city_id
CHANNELS - cust_state_province
channal_id cust_state_province_id
channel_desc country_id COUNTRIES
channel_class cust_main_phone_number I country_id
channel_class_id cust_income_level country_iso_code
channel_total cust_cradit_limit country_name
channel_total_id cust_email country_subragion
cust_total country_subregion_id
cust_total_id country_ragion
cust_src_id country_region_id
cust_eff_from country_total
cust_aff__to country_total _id
cust_valid country_name_hist

W @G_Ceresa
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Focusing on a reduced model covering only the tables “PRODUCTS”, “SALES”,
"CUSTOMER” and “COUNTRIES”, design on a piece of paper the possible structure of
your graph in a generic way.

With a single node identified by its label and listing the properties keys. Add the edges
connecting these nodes and identify the label and properties for the edges as well.

There isn't a right or wrong model as long as you respect the basic rules and technical
constraints of a property graph.
But a model will be easier to query than another.

The expected usage drives the choice of the model, like when you design a data
warehouse or any other relational database.

W @G_Ceresa
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What does your graph look like?
Buys

Product )« Customer
Quantity=[3
Amount = 3
Order Dat e 3j

Livesin
\ 4
Country
Let€s i mpl eme his one-
W @G_Ceresa

A model with seem well balanced for most of the needs is to load the “order lines”
as edges, connecting the customer and various products composing each order.

W @G_Ceresa
https://gianniceresa.com 34
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Storing a Property Graph: options, Oracle Database and example

ol @G_Ceresa

¥ @G_Ceresa
https://gianniceresa.com
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Oracle Property Graph: PGX

PGX can store and load graphs from multiple places
AOracle Database
Aorade NOSQL In-memory Analytics Engine
AApache HBase
AFiles I Java APIs

Graph Storage Management

Java APIs/JDBC/SQL/PLSQL

Scalable and Persistent Storage

In an enterprise context, Oracle Database is the preferred option (except if you
already have Big Data tools around and NoSQL or HBase)
A Your source data to load the graph with is probably already fully available in your database

P @G_Ceresa A DATAlysis

In an Enterprise environment we can exclude the storage in files, this one can work
for sandboxing and testing, but not for a real usage.

Companies generally always have most of their data into a database, therefore it
makes sense to store the graph there. This also allow to be compliant with security
or auditing rules as these processed would already be known.

¥ @G_Ceresa
https://gianniceresa.com 36
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Oracle Database - Create a new graph

What you need:
AOracle Database 12c R2 or newer (including Autonomous)
AExtended Data Types (to have varchar of more than 4'000)

BEGIN
OPG_APIS.CREATE_PG(‘'name_of_your_graph");
END;

Worksheet Query Builder
BEGIN
OPG_APIS.CRERTE PG('sa€07', 4, 8, '');

GE$ : edges of the graph
1

3| 27
a

5

VT$ : vertices of the graph
GT$ : graph skeleton

IT$ : text index metadata
SS$ : graph snapshots

-5 SAS07VTS

WP @G_Ceresa A DATAlysis

To create a graph in the database you have to call a method. The mandatory
parameter is the graph name, others are available. Reference to the
documentation for all the details.

The resultis 5 tables named like the graph name plus a suffix.

W @G_Ceresa
https://gianniceresa.com 37
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Oracle Database - Create a new graph

AThe graph can by loaded by SQL, doing standard “INSERT” into the tables

| 4 B2 Docker 08 12.2-708 -scot [N sasorts L] sasoees.
Columns Data |Model | Constrants | Grants | Statstcs | Triggers | FRashbadk | Dependencies | Detals | Partitons | indexes |sQu

3 2 W - acon

COUMN AN | DATA TIPE MULLABLE |DATA DEFALT | { COLUMN_ID |} comeenTs
1V Wt o nat1) 1Vercex 10
2K NVARCEAR2 (3100 CHAR) Yes (null)
3T NUMBER (38, 0) Yes (oull)
v NVARCHAR2 (15000 CHAR) Yes (null)
s NUMBER Yes (aull)
eV TIMESTAMP(€) WITH TIME ZONE Yes {null)
75 ey tes {mut1) a
svIs DaTE Yes {(aull) 2Validity starc
9viE oAtz ves (mal1) $Validity end ot [ sasonvTs [ sasonces
0 FE NVARCEARZ (4000 CHAR) Yes (nuil) 10 Future extension Je | Grants |Statstics | Triggess |Flashback | Dependencies | Detads | Partitions |Indeses |SQL
3 7 v aceons..,
Cous_NAVE | DATA_TrPE } MULLABLE [DATA_DEFALLT |§ oL |} comvenTs
1EID WUMBER. Ko (aull) 1Edge ID
2 sVID NUMBER Ho {mull)
3o WRSER ¥o o)
4L NVARCHRRZ (3100 CHAR) Tes {mall)
sk WVARCEAR2 (3100 CHAR) es taa11)
6T WUMBER (38, 0) Tes {aall)
v HVARCEAR2 (15000 CHAR) es (a1}
sw R es tmaLl)
v TINESTAME(€) WITR TDE ZNE Yes o) 9 Propercy value - date-rime
WS FREER wes (aul1) 10 Security label
nvs DATE ¥ (mull) 1ivValidity start
12 VIE ATE tes {aal1} 12Validity end
15 WVARCEAR2 (4000 CHAR) es {1} 13 Futare exeension

WP @G_Ceresa A DATAlysis

The structure of the tables for vertices and edges is fairly similar. Content is stored
by row, this means that every property will be a row, and the VID would be
repeated for the nodes. For the edges it's the same thing but the 4 columns EID,
SVID, DVID and EL would be repeated to store the properties on edges by row.

¥ @G_Ceresa
https://gianniceresa.com 38
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Oracle Database - Create a new graph
The graph is stored "by rows”, like doing an UNPIVOT on the tables.
—
—
—
—
—
—
—
—
%————
b @G_Ceresa A DATAlysis

The sources used to populate the graph are generally storing information by
columns (the various columns of a table). To load this into a graph an "UNPIVOT”
operation must be performed turning columns into rows.

¥ @G_Ceresa
https://gianniceresa.com 39
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Oracle Database - Create a new graph
Vertex Table: “<graph>VT$"” Edge Table: “<graph>GE$”
Name Null?  Type Name Null? Type
VID NOT NULL NUMBER EID NOT NULL NUMBER
VL NVARCHAR2(3100) SVID NOT NULL NUMBER
K NVARCHAR2(3100)
EL NVARCHAR2(3100)
K NVARCHAR2(3100)
VN NUMBER
VT TIMESTAMP WITH TIMEZONE \% NVARCHAR2(15000)
VN NUMBER
VT TIMESTAMP WITH TIME ZONE
name admires
age 47 weight:1.0
birth-date:1969-11-04 12:00:00.0 @ 1102} O

A visual representation, with matching colours, of what information is stored in
which column of the tables.

¥ @G_Ceresa
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Oracle Database - Create a new graph
Data Types:
ID Data type Column
. . . 1  String \%
AAll nurherlc proper‘tles g(? in VN 2 Integer VN
ADate/time properties go in VT 3 Float VN
AAll others go inV 4  Double VN
ABooleans are encoded as "Y" / "N" 5 Date VT
6  Boolean \%
7  Long VN
NOTE: All numeric and date 8  Short VN
properties are also stored in Vin 9 Byte VN
printable format (to enable text 10 Char \%
indexing) 101 Serializable %
ol @G_Ceresa

The properties can have various types. To keep track of this information the
column T is used, and the columns VN and VT with the appropriate data type

exists.
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Slide 39

Oracle Database - Create a new graph

AThese tables are just “normal” tables, queries can be done ...
ASupport some graph algorithms, the doc list all the supported methods

https://docs.oracle.com/en/database/oracle/oracle-database/18/spgdg/OPG_APIS-reference.html

| Worksheet Query Builder

1
2| !select 'Graph has ' || count(distinct eid) || ' edges' from sa€07ge$
3| 'union all
4| select 'Graph has ' || count(distinct vid) || ' vertices' from sa€07vts$;
5|
iy
| B> Query Result x

& 5 @) G} sQu | AlRows Fetched: 2in 0.169 seconds
{} 'GRAPHHAS'| [COUNT (DISTINCTEID) | [EDGES' ‘

I Graph has 105500 edges

2 Graph has 48155 vertices

P @G_Ceresa A DATAlysis

Once a graph is loaded in the database (which is the storage layer in this case),
normal queries can be performed as it's “just” tables in a database.

¥ @G_Ceresa
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vt el Qriacy Bl
1
2| select distinct k, t from saé07vt$ order by 1;
3
3
avw
> Query Result x
A & @ (% s AlRowsFetched: 4310 0.467 seconds
13 g
1 ObiAuditParseDate 5
2 caption 1
3en 1
4 creator 1
S dataType
Viorksheet Buider
6 abFlag 1 R Sy
7 i 1
ok « 2| sel from 2607V by 1
8 dbTypeld 1 3
9 34
av -
| B> Query Resuit *
o & @) @R s | Fetched S0rows n 1.039 seconds
i ix [o7fgv [ow [owr [os [jws [Gve [gre
1 1 ObiAuditParseDate SThu May 10 17:00:55 CEST 2018 (null) 10-MAY-2018 17.00.55 EUROPE/ZURICH (null) (null) (null) (mull)
2 1t 1QueryPriv_4204:87818128€193511 (null) (mull) (null) (null) (null) (mull)
3 1 keyDomain 1RPD Security (null) (null) {null) (null) (null) (null)
4 lkeyld 1 QueryPriv_4204:87818128€193511 (null) (null) (null) (null) (null) (mull)
5 lmaxExecTime 1600 (null) (sull) (null) (null) (null) (sull)
6 1maxRows 1100000 (null) (mull) (null) (mull) (aull) (sull)
7 1 name 1QueryPriv_4204:878181286193511 (null) (null) (aull) (aull) (null) (null)
8 lobjectiype 14204 (null) (mull) (nuld) (null) (aull) (mull)
S 1xx id 14204:27160 joull) (null) foull) (null) (null) (null)
P @G_Ceresa A DATAlysis

Clearly queries can be fairly simple or get quite complex if you try to perform real
graph queries writing SQL yourself by hand.
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Slide 41

Oracle Database - Create a new graph

Example:

ol @G_Ceresa
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Slide 42
Lab 2: create and populate a graph
W 6G_Cereso
¥ @G_Ceresa
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Lab 2: Create and populate a graph

Target

After this lab you will have in the Oracle Autonomous Datawarehouse relational database
a property graph stored in the graph schema and with all the nodes, edges and
properties populated with data.

For this Lab you will work only in SQL Developer Web, using the URL and credentials
provided.

The graph you are going to create has the following structure.

'Buas
Product < Customer
Quantity= o k
Amount= “" -
properties.. OrderDate= “" |propert1esm |
Lives\n
|propertiesm |
\ 4

properties..

1) To create the tables with the fixed structures to store the graph execute the following
code.

BEGIN
OPG_APIS.CREATE_PG('mysales);
END;

Refreshing the list of tables in your own schema you will see the newly created tables for
the graph.

W @G_Ceresa
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= ORACLE SOLDeveloper  Home
Navigator ~ Worksheets @
LABUSERDO v
Tables -
Search. Q

b B8 MYSALESGES
b B MYSALESGTS
» [EE MYSALESITS

» ES MYSALESSSS
¥ B8 MYSALESVTS

G 1 Ao €80 | 11:4313AM-REST call resolved

Analytics and Data Summit 2020

data sources to graphs

Worksheet ~ Data Modeler
[Worksheet]” B ORBEE L= AW
1 BEGIN
2 OPG_APIS.CREATE_PG( 'mysales'); 1
3 END;
Query Result ~ Script Output ~ DBMS Output  Explain Plan  Autotrace  SQL History
=

il

PL/SQL procedure successfully completed.

2 LABUSERO0D v

6 @

&

2) Inspect the source data you are going to use to populate your graph by switching to

the SH schema.

= ORACLE SOL Developer Home
Navigator ~ Worksheets @
SH v
Tables -
Saarch, =}

b ES CHANNELS

B8 COsTS

B8 COUNTRIES

ES CUSTOMERS

B8 PRODUCTS

ES PROMOTIONS

ES SALES

S SUPPLEMENTARY_DEMOGRAPH
» BB TIMES

G 1 Ao 820 | 11:41:03 AM- 23 rows total

l

Workshest Data Modeler

[Worksheet]" B OB EE & = A O
1 SELECT COUNTRY_ID, COUNTRY ISU_(EDE,

COUNTRY_TOTAL_ID, COUNTRY_FAME_HIST FROM SH.TOUNTRIES;
2

Query Result  Seript Output  DBMS Output  Explain Plan  Autotrace  SQL History

W @ [4 Download v

country_id country_iso_code country_name country_subregion  country_subregion_id country_region
1 52771 CN China Asia 52793 Asia

2 52781 IN India Asia 52793 Asia

3 52782 JP Japan Asia 52793 Asia

4 52783 MY Malaysia Asia 52793 Asia

5 52769 SG Singapore Asia 52793 Asia

6 52791 ZA South Africa Africa 52792 Africa

5 E5774_ Al Bctralia Auietealia 85704 | Meaania

2 LABUSEROQD

COUNTRY_NAME, COUNTRY_SUBREGIOM, COUNTRY_SUBREGTON_ID, COUNTRY_REGION, COUNTRY_REGION_ID, COUNTRY_TOTAL,

country_regi

W @G _Ceresa
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3) Verify if the primary keys of the existing tables can be used as IDs for the nodes. Node's
IDs are unique across the whole graph, while a table primary key is generally unique only
in the table itself.

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;

The IDs of the 3 tables overlaps, they can't be used as IDs for nodes directly.

ORACLE sQL Developar Home Workshest Data Modeler R LABUSER0O

Navigator Worksheets [Workshet

omer 10" 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

uct ID', MIN(prod_id), MAX(prod_id), COUNT(DISTINCT prod_id), COUNT(*) FROM sh.products
Tables
ntry ID', MIN(country_id), MAX(country_id), COUNT(DISTINCT country_id), COUNT(®) FROM sh.countries;

b ES CHANNELS

» B8 COSTS

» EE COUNTRIES
» B8 CUSTOMERS
» [EE PRODUCTS

» 8 PROMOTIONS

. QueryResult ScriptOutput DBMS Output  Explain Plan  Autotrace  SQL History
» EE SALES
» EE SUPPLEMENTARY_DEMOGRAPH Download ~
» EBTIMES id min_id max_id unique_ids
1 customer 1D 1 104500/ 55500 55500
2 product ID 13 148 72 72
3 country ID 52769 52791 23 23

4) One possible workaround for this problem is making the IDs unique adding an offset
value by table.

SELECT ‘cust omer 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 s h.products

UNION ALL

SELECT ‘'country ID', MIN(country_id + 300000), MAX(country_id +
300000), COUNT(DISTINCT country_id), COUNT(*) FROM sh.countries;

W @G_Ceresa
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The IDs aren't overlapping anymore. This workaround is valid only during tests and must
not be used in a real production environment as nothing prevent the IDs to keep growing
and overlap again at some point.

ORACLE SOLDeveloper  Home  Worksheet  Data Modeler 2 LABUSERO0D v
Navigator ~ Worksheets [Worksheet]* ~ 2 0 B
" 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

D', MIN(prod_id + 20000@), MuX(prod_id + 200980), COUNT(DISTINCT prod_id), COUNT(*) FROM sh.products
Tables

ntry ID, MIN(country id + 368@08), MAX(country_id + 30000@), COUNT(DISTINCT country id), COUNT(*) FROM sh.countries;

» E5 CHANNELS

» B2 COSTS

» EE COUNTRIES
» EE CUSTOMERS
» EE PRODUCTS

» B2 PROMOTIONS
ES SALES

« QueryResult Script Output DBMS Output  Explain Plan  Autotrace  SQL History

¥ EE SUPPLEMENTARY_DEMOGRAPH Download ¥

» ESTIMES id min_id max_id unique_ids nrows
1 customer ID 1 104500 55500 55500
2 product ID 200013 200148 72 72
3 country ID 352769 352791 23 23

5) Prepare the nodes representing the countries, performing the UNPIVOT to transform
columns into rows and formatting the result to respect the graph rules. This is a validation
step testing the query only.

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, 'sourceld' 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;

Don't forget the offset added to the IDs, the “ORDER BY" is there to help highlighting the
fact that a single node has multiple rows repeating the ID.

W @G_Ceresa
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e 0 ESum
e
o m

L X )

ORACLE SOLDeveloper  Home  Worksheet — Data Modeler 3 2 LABUSERO0D v

Navigator ~ Worksheets [Worksheet]” B O @

country_id + 360000 as vid, ‘label’ as k, 1 as t, ‘country’ as v, NULL as vn, NULL as vt FROM sh.countries
Al

sH v 2 U L . ) .
T country_id + 30808 as vid, 'name’ as k, 1 as t, country_name as v, NULL as wn, NULL as vt FROM sh.countries

Tables v T country_id + 388860 as vid, 'isoCode’ as k, 1 as t, country_iso_code as v, NULL as vn, NULL as vt FROM sh.countries

: éaE‘:'QE“?T";{—'“‘ + 380960 as vid, 'sourceld’ as k, 2 as t, TO_CHAR(country_id) as v, country_id as vn, NULL as vt FROM sh.countries
b EE CHANNELS

» B8 COSTS

» [EE COUNTRIES

» S CUSTOMERS
» EE PRODUCTS

» EE PROMOTIONS

Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

Download +

4 vid k t v vn vt

¥ BB SALES

» ES SUPPLEMENTARY_DEMOGRAPH 1 352769  isoCode 1 SG (null) " (null)

b EETIMES 2 352769 label 1 country (null)  (null)
3 352768 name 1 Singapore (null)  (null)
4 352769 sourceld 2 52769 52769  (null)
5 352770  isoCode T 17 (null) * (null)
6 352770  labsl 1 country (null)  (null)
7 352770 name 1 ltaly (null)  (null)
8 352770  sourceld 2 52770 52770  (null)
] 352771 isoCode 1 CN (null)  (null)

¥ -

6) Insert the rows representing the countries nodes in the table.

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, 'na me' 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, 'sourceld' 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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ORACLE sQL Developer Home Worksheet Data Modeler R LABUSER0O

Navigator ~ Worksheets

SH

Tables ) )
1 as t, country_iso_code as v, NULL as vn, NULL as vt FROM sh.countries

ourceld' as k, 2 as t, TO_CHAR(country_id) as v, country_id as vn, NULL as vt FROM sh.countries

» B8 CHANNELS

» BBCOSTS

» EE COUNTRIES

» EE CUSTOMERS

» EE PRODUCTS

» B2 PROMOTIONS

LES

¥ S SUPPLEMENTARY_DEMOGRAPH
» ESTIMES

« QueryResult Script Output DBMS Output  Explain Plan  Autotrace  SQL History

7) Prepare the nodes representing the products, performing the UNPIVOT to transform
columns into rows and formatting the result to respect the graph rules. This is a validation
step testing the query only.

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_nam easyv,
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_subcat egory 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, 'sourceld’ a sk, 2ast,
TO_CHAR(prod_id) as v, prod_id as vn, NULL as vt FROM sh.products
ORDER BY 1,2;

Don't forget the offset added to the IDs, the “ORDER BY" is there to help highlighting the
fact that a single node has multiple rows repeating the ID.
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ORACLE SOLDeveloper  Home  Worksheet  Data Modeler 7 2 LABUSERO0D v
Navigator ~ Workshests [Worksheet]" 2 0 @
prod_id + 20@@@@ as vid, 'label’ as k, 1 as t, 'product’ as v, NULL as vn, NULL as vt FROM sh.praducts
SH v ALL

rod_id + 20800@ as vid, 'name’ as k, 1 as t, prod_name as v, MULL as vn, NULL as vt FROM sh.products
Tables v rod_id + 200600 as vid, ‘category’ as k, 1 as t, prod_category as v, NULL as vn, NULL as vt FROM sh.products

rod_id + 208660 as vid, ‘subcategory' @s k, 1 as t, prod_subcategory as v, NULL as v, NULL @s vt FROM sh.products

'rud_id + 288888 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
rod

b ES CHANNELS 1 f\r‘ cT pro
12 O Y 1,2

» BBCOSTS
» EE COUNTRIES

» EE CUSTOMERS
b EE PRODUCTS Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

id + 200800 as vid, 'sourceld' as k, 2 as t, TO_CHAR(prod_id) as v, prod_id as wn, NULL as vt FROM sh.products

» EE PROMOTIONS Download ¥

» ESSALES

» ES SUPPLEMENTARY_DEMOGRAPH i 3 L N v v

» EB TIMES 1 B00013 | category T Photo Toal {mal)
2 200013  label 1 product (null)  (null)
3 200013  listPrice 3 899.99 899.99  (null)
4 200013 name 1 5MP Telephoto Dig (null)  (null)
5 200013  sourceld 2 13 13 (null)
8 200013  subcategory 1 Cameras (null)  {null)
7 200014 category 1 Peripherals and Ac. (null)  (nul)
8 200014  label 1 product (null) ~ (null)

v . o

8) Insert the rows representing the products nodes in the table.

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, 'subcatego ry'ask, 1 ast,
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, 'sourceld' 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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ORACLE sQL Developer Home Worksheet Data Modeler R LABUSER0O

Navigator ~ Worksheets [Worksheet]" ~ 2 0 B
INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)
SH od_id + 200660 as vid, '1abil’ As k, 1 as t, 'product’ as v, NULL as vn, NULL as vE FROM sh.products
rod_id + 200080 as vid, 'name’ as k, 1 as T, prod_name as v, MULL as vn, NULL as vt FROM sh.products
Tables

rod_id + 200000 as vid, 'category' as k, 1 as t, prod_category as v, NULL as wn, NULL as vt FROM sh.products

od_id + 200

s k, 1 as t, prod_subcategory as v, NULL as vn, NULL as vt FROM sh.products

as t, TO_CHAR(prod_list_price) as v, prod_list_price as vn, NULL as vt FROM sh.products
b EE CHANNELS

» BBCOSTS
» EE COUNTRIES

» EE CUSTOMERS
» EE PRODUCTS Query Result ~ Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

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

¥ B PROMOTIONS
¥ BB SALES
¥ S SUPPLEMENTARY_DEMOGRAPH

» BB TIMES
432 rows inserted.

9) Prepare the nodes representing the customers, performing the UNPIVOT to transform
columns into rows and formatting the result to respect the graph rules. This is a validation
step testing the query only.

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_ nam ell"
|| 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, 'sourceld as k, 2 as t, TO_CHAR(cust_id) as

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

ORDERBY 1, 2;

The "ORDER BY" is there to help highlighting the fact that a single node has multiple rows
repeating the ID. When a property isn't defined it is skipped, the graph doesn’t deal well
with NULL vs not defined.
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ORACLE SOLDeveloper  Home  Worksheet — Data Modeler 2 LABUSER00
Navigator ~ Worksheets [Worksheet]" ~ 2 0 [
s vid, "label’ as k, 1 as t, ‘customer’ as v, NULL as vn, NULL as vt FROM sh.customers
SH N s vid, ‘name’ as k, 1 as t, cust_first_name || * ' || cust_last_name as v, NULL as vn, NULL as vt FROM sh.customers
Tables v id as vid, 'gender’ as k, 1 as t, cust_gender as v, NULL as wn, NULL as vt FROM sh.customers

ust_id as vid

_id as vid, 'merit s' as k, 1 as t, cust_marital_status as v, NULL as vn, NULL as vt FROM sh.customers
cusT_marital _status IS NO

ust_id as vid, 'yearOf8irth’ 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
b ES CHANNELS

cust_id as vid, 'sourceld’ as k, 2 as t, TO_CHAR(cust_id) as v, cust_id as vn, NULL as vt FROM sh.customers
» BB COSTS 2

ORDER BY 1, 2;|
» EE COUNTRIES
» EE CUSTOMERS
» E8 PRODUCTS Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

¥ B PROMOTIONS
¥ BB SALES

Download +

b S SUPPLEMENTARY_DEMOGRAPH vid k t v vn vt

» EETIMES 1 1 gender 1M (null) ~ (null)
2 1 label 1 customer (null)  (null)
3 1 name 1 Abigail Kessel (null) ~ (null)
4 1 sourcsld 2 |1 1 (null)
5 1 yearOfBirth 2 1948 1946 (null)
6 2 gender 1 F (null) ~ (null)
7 2 label 1 customer (null) ~ (null)
8 2 name 1 Anne Koch (null)  (null)

5 =
Ds A | 120154 PM - 100 e et

10) Insert the rows representing the customers nodes in the table.

INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)

SELECT cust_id as vid, 'label' as k, 1 as t, 'cus tomer' 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, 'sourceld’ 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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ORACLE sQL Developer Home Worksheet Data Modeler R LABUSERO0D v

Navigator ~ Worksheets [Worksheet]* B [» BEP B i = Ac T )

1 INSERT INTO mysalesvt$ (vid, k, t, v, vn, vt)
2 T i i as k, 1 as t, 'customer' as v, NULL as vn, NULL as vt FROM sh.customers

SH v cust_id as vid, 'label' as k
3 N ALL
4 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
Tables v 5 UNION ALL
6 SELECT cust_id as vid, 'gender’ as k, 1 as t, cust_gender as v, NULL as vn, NULL as vt FROM sh.customers
> 7 UNION AL
Search. QIC|E 8 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
9 WHERE cust_marital_status IS NOT NULL
10 UNION ALL
» ES CHANNELS 11 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
12 UNION ALL
» B8 COSTS 13 SELECT cust_id as vid, 'sourceld' as k, 2 as t, TO_CHAR(cust_id) as v, cust_id as vn, NULL as vt FROM sh.customers

14 ORDER BY 1,72;
» B8 COUNTRIES

» B8 CUSTOMERS
» £ PRODUCTS QueryResult ~ Script Output ~ DBMS Output  Explain Plan  Autotrace  SQL History

» E5 PROMOTIONS

» ES SALES

» S SUPPLEMENTARY_DEMOGRAPH
» BB TIMES

315,572 rows inserted.

@6 A0 80 | 120311 PM-SQL executed by LABUSERO0

11) Execute some control queries on the nodes table to validate the content: number of
nodes by label and number of nodes by property.

SELECT v, COUNT(DISTINCT vid) FROM mysalesvt$
WHERE k = 'label

GROUP BY v

ORDER BY 1;

ORACLE SOLDeveloper  Home  Worksheet — Data Modeler 7 | R LABUSER0O v

Navigator ~ Worksheets ® [Worksheet]* v B OREE L = AW 8
1 SELECT v, COUNT(DISTINCT vid) FROM mysalesvt$
SH - 2 WHERE k = 'label’
3 GROUP BY v
4 ORDER BY 1;|
Tables -
Se Q| &
» EE CHANNELS
» EECOSTS
» ES COUNTRIES
» E8 CUSTOMERS -
} £ PRODUCTS Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History
» EE PROMOTIONS . Download +
» B8 SALES
» ES SUPPLEMENTARY_DEMOGRAPH v countidistinctvid)
» EETIMES 1 country 23
2 customer 55500
3 product 72

6 Ao 0 | 120404PM-3 rows total

SELECT k, COUNT(DIS TINCT vid) FROM mysalesvt$
GROUP BY k
ORDER BY 2 DESC, 1,
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ORACLE SQL Developer Home Worksheet Data Modeler @ R LABUSEROO v

Navigator ~ Worksheets ?) [Worksheet]" 2 0 B S
1 SELECT k, COUNT(DISTINCT vid) FROM mysalesvt$
SH v 2 GROUP BY k
3 ORDER BY 2 DESC, 1;|

Tables -

b ES CHANNELS

» BBCOSTS -
» EE COUNTRIES
» EE CUSTOMERS

Query Result  Script Qutput DBMS Output  Explain Plan  Autotrace  SQL History

» EE PRODUCTS 5 Download ¥
¥ E8 PROMOTIONS k count(distinctvid)
‘

b ES SALES 9 Iabel 55505 -
» B8 SUPPLEMENTARY_DEMOGRAPH

2 name 55595
» ESTIMES

3 sourceld 55595

4 gender 55500

5 yearOfBirth 55500

6 maritalStatus 38072

7 category 72

8 listPrice 72

9 subcategory 72

» 10 isoCode 23 -
@6 A0 &R0 | 120457 PM - 10 rows tolal

12) For the edges there isn't an existing ID in the table, therefore you can't use that as
base. The solution is to use a sequence in the database. It will keep track of the last value
returned and keep increment this value to generate unique numbers. A sequence can be
used for the nodes IDs as well to avoid the offset workaround.

CREATE SEQUENCE mysales_eid_seq;

ORACLE SOLDeveloper  Home  Worksheet — Data Modeler 7 | R LABUSER0O v

Mavigator ~ Worksheets ?) [Worksheet]* + B OB [SHRE
1 CREATE SEQUENCE mysales_eid_seq;

SH v

Tables v

» EE CHANNELS

» EE COsTS -
» EE COUNTRIES
» EE CUSTOMERS
» 8 PRODUCTS

¥ B2 PROMOTIONS

Query Result ~ Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

b EB SALES
» 8 SUPPLEMENTARY_DEMOGRAPH Sequence MYSALES_EID_SEQ created.
» EETIMES
»
@7 Mo 0 | 120631 PM - SOI executed by LABUSERGO
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13) Prepare the edges representing the (:customer) i [:livesin] - > (:country)
edges, performing the UNPIVOT to transform columns into rows and formatting the result
to respect the graph rules. This is a validation step testing the query only.

SELECT NULL as eid

, cust_id as svid

, country_id + 300000 as dvid

, 'livesin’ as el

, 'stateProvince' as k

,last

, Cust_state_province as v FROM sh.custo mers
ORDER BY 2;

Do not use the sequence when performing the validation step as it would waste numbers
and time for nothing. Also don’t forget the offset you have applied to the IDs of the
countries.

ORACLE SOLDeveloper  Home  Workshest  Data Modsler ) | R LABUSER0D v

Navigator ~ Worksheets [Workshset] 2 0O [s €
1 SELECT NULL as eid
SH v 2 , cust_id as svid
} counfry_id + 300000 as dvid
1. as el
Tables v 5 'stateProvince’ as k
6.last
= 7, cust_state_province as v FROM sh.customers
Qe &8 ORDER BY 2;
b EE CHANNELS
» B8 COSTS
» B8 COUNTRIES

» B8 CUSTOMERS

Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

» EE PRODUCTS 0 " Download ¥
» EE PROMOTIONS :
l eid svid dvid el k t v
» EE SALES
» EE SUPPLEMENTARY DEMOGRAPH 1 (nuity 1 352789 livesin stateProvince 1  England - Ne
» EETIMES 2 (null) 2 352778  livesin stateProvince 1 Salamanca
3 (null) 3 352770 livesin stateProvince 1 Zeeland
4 (null) 4 352770 livesin stateProvince 1 Utrecht
5 (nuilt) 5 352789  livesin stateProvince 1 England - Nt
8 (nully 6 352769 livesin stateProvince 1 Kuala Lumpt
7 (null) 7 352790 livesin stateProvince 1 HI
8 (null) 8 352790 livesin stateProvince 1 co
] (nully 9 352770 livesin stateProvince 1  Groningen =~
» ,
1 A0 B0 | 61441 PM-100 rows fetched, more to get
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14) Insert the rows representing the (:customer) T [:livesin] - > (:country)
relationships into the table. Using the sequence this time, to generate a single IDs for
every single edge.

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

SELECT mysales_eid_s eq.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

,last

, Cust_state_province as v FROM sh.customers

ORDER BY 2

);

ORACLE SOLDeveloper  Home  Workshest  Data Modsler ) | R LABUSER0D v

Navigator ~ Worksheets [Worksheet]” 2 0 B

1 INSERT INTO mysalesge$ (eid, svid, dvid, el, k, t, v)
3 SELECT mysales_eid_seq.nextval, svid, dvid, el, k, t, v FROM (
id

=l N ELECT NULL as”ei
cust_id as svid
Tables v y_id + 300000 as dvid

In' as e
ateProvince' as k
t

8. 1as
o , cust_state_province as v FROM sh.customers
16 ORDER BY 2

» EE CHANNELS 1 );

» B8 COSTS

» EE COUNTRIES
» B8 CUSTOMERS
» 8 PRODUCTS

b B8 PROMOTIONS

Query Result ~ Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

» EE SALES
» ES SUPPLEMENTARY_DEMOGRAPH
55,500 rows inserted.
» EETIMES
»
@2 Ao 80 | 6:1649PM-SQL executed by LABUSERDQ
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15) The rows representing the edges (:customer) T[: buys]->( product ) require
an extra step. There are multiple attributes you want to collect as properties, these will be
multiple rows in the table. But these rows must all share the same edge ID generated by
the sequence. For this a temporary table will be created where an ID using the sequence
is going to be assigned to every entry before to unpivot its columns. This is a validation
query to check what the temporary table will look like.

SELECT NULL asei d

, 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;

Do not forget to apply the offset on the products IDs. The query has a filter to only take
half of the sales to keep the graph to a smaller size to make it faster for the lab
environment.

ORACLE SOLDeveloper  Home  Workshest  Data Modsler 2 LABUSEROQD

Navigator Worksheets [Worksheet]" v = ° FY

1 SELECT NULL as eid

SH = cust_id as svid
prod_id + 200080 as dvid
as el
Tables v antity_sold) as quantity sold

q

(amount_sold) as_amount_sold

time_id a5 order_date FROM sh.sales

ERE time_id >= to_date('26@08181', 'yyyymmdd')
o GROUP BY cust_id, prod_id, time_id;

» ES CHANNELS
» B2 COSTS

» EE COUNTRIES

» B8 CUSTOMERS Query Result  Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

» ES PRODUCTS 0 7 Download ¥
» EE PROMOTIONS : :
_ eid svid dvid el quantity_sold amount_sold order_date

» ES SALES

» EE SUPPLEMENTARY DEMOGRAPH 1 (nuity 1848 200013  buys 1 1075.12  01/30/00 12

» EETIMES 2 (null} 7655 200013 buys 2 2150.24  01/30/00 12:
3 (null) 7759 200013  buys 2 215024 01/30/00 12:
4 (null) 3841 200013  buys 2 213608  02/03/00 12;
5 (null) 6751 200013  buys 1 1052.99 02/10/00 12:
6 (null} 7205 200013 buys 1 1052.99 02/10/00 12:
7 (null) 3045 200013  buys 2 212133 | 02/18/00 12:
8 (null) 2204 200013  buys 2 213608 02/21/00 12:
9 (null} 6116 200013  buys 1 1067.73 02/21/00 12: ~

8 ,
®2 A | BA721 P 10X !
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CREATE TABLE tmp_orders AS

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

);

The temporary table create used the sequence to populate the “eid” column with unique
IDs.

ORACLE SOLDeveloper  Home  Worksheet — Data Modeler 3 2 LABUSERO0D v

Navigator ~ Workshests [Worksheet]" B O @

1 CRE »«TE TABLE tmp_« orders AS
28 mysales_eld seq.nextval ac eid, svid, dvid, el, quantity_sold, amount_sold, order_date FROM (

sh N SELECT NILL ot gnd
cust_id as sv
Tables v prod_id + zeeeea as dvid
= M :’}Euamn—y se1d) a5 auantity_sold
QU suv amount_sold) as amount_so
id as order_date FROM sh. sa:les
10 | WHE E Time_id >= to_date('z@@ee1s81’, ‘yyyymmdd')
» ES CHANNELS 1 ,R‘0U° BY cust_id, prod_id, time_. id ”
12 )il
» B2 COSTS

» EE COUNTRIES

» EE CUSTOMERS

» EE PRODUCTS

» EE PROMOTIONS

¥ BB SALES

b EE SUPPLEMENTARY_DEMOGRAPH
» EE TIMES

Query Result ~ Script Output  DBMS Output  Explain Plan  Autotrace  SQL History

Table TMP_ORDERS created

2
>
e

£:50 PM - SQL executed by LABUSERDQ

SELECT * FROM tmp_orders;
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16) Prepare the edges representing the (:customer) i[: buys]->(:

relationships using the temporary table.

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,

product )

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

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