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• PhD in ML – Computation Modelling of the 
human heart

• Oracle DBA for 5 years

• Worked in public health care, private banking 

• Oracle ACE Director

INTRODUCTIONS



3 membership tiers

Connect: @oracleaceFacebook.com/OracleACEsaceprogram_ww@oracle.com

400+ technical experts 
helping peers globally

The Oracle ACE Program recognizes and 
rewards community members for their technical and 
community contributions to the Oracle community

Nominate
yourself or someone you know:

ace.oracle.com/nominate
For more details on Oracle ACE Program: 
ace.oracle.com

http://acenomination.oracle.com/
bit.ly/OracleACEProgram


• History of this project 

• A quick review of our Property Graph

• How we are using it now

• What the future holds

AGENDA



IT ALL STARTS WITH DATA….

Medical 
forms

The “all data” 
opportunity

Social data

DNA

Weather

Invoices

Orders

Customer
records

Phone call 
scripts Increasing complexity 



IT ALL STARTS WITH DATA….



BUSINESS NEED AND OPERATIONAL PROCESS

I have a 
problem or 

opportunity.
Business 

Issues

Data

Analytics

Insights

Actions

Outcomes

DEV

CUSTOMER

• Cross-industry standard process for data mining (CRISP-
DM)

• Data mining is a process of extracting and discovering 
patterns in large data sets

• The operating model must be flexible to respond to the needs of the  
customers



DATA SCIENCE MEANS …
…BEING ABLE TO ANSWER QUESTIONS SUCH AS

How can I detect 
fraudulent 

claims/actions early? 

How to detect 
indicators and trends 

for managing risk?

How to optimize 
delivery/production 

cost?

How to set the right 
price to maximize 

profitability?

How can I predict 
future demand?

How can I improve 
efficiency of product 

recommendation 
engines?

How to improve 
productivity by keeping 

the right talent?

How to decrease the 
number of false 

alerts?

How to find specific 
patterns and 
anomalies?

I have a 
problem or 

opportunity.



• Started during Covid lockdown
• Could I bring analytics to grassroots 

football
• The whole solution needs to run for less 

than $500 per year
• Using one camera, some Python and a 

database (free ADW)
• Along the way, could I inspire new ways 

of thinking…

CATCH UP ON THE STORY SO FAR

Video Analytics:
Open Source 

Structured Data:
ADW

Analytics:
APEX and OA

Enrichment:
Graph



THE ORIGINAL VERSION



THE ORIGINAL IN MOTION



CATCH UP ON THE STORY SO FAR



Several elements can be measured:
• Body position

• Position of the player on the pitch

• Position of the ball

• Number of attacks

• Number of corners

• Distance dribbled
• Number of Crosses

• The number of throw in’s…..

FOOTBALL ANALYTICS

This Photo by Unknown Author is licensed under CC BY

https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02416/full
https://creativecommons.org/licenses/by/3.0/


• Where on the pitch did the pass start?

• Which player started the passing pattern?

• Which position does that player represent?

• Where did the pass end?

• Did the pass result in a shot?

• Was the shot successful?

THE ART OF PASSING



WHAT IT LOOKS LIKE



WHAT DOES THE PROPERTY GRAPH LOOK LIKE

Player  A (Node) Player  B (Node)
Passing Line (Edge)

Number of Passes 
between players 
(Weight)



• Nodes for each player

• Edges for each pass

• Weights for the edges:
• number of passes between players

• Distance of the pass

• Degrees for the number of players a player receives or passes too

• All combined, it makes a passing graph

PUT THE PASSES TOGETHER



Teach the machine to look for edge of the pitch

Use the lines detected to map to a 2D pitch

Use some clever maths (homography matrices) to 
figure out the location on the pitch

Plot the player each frame of the video

LOCATION IS CONTEXT



Previously:
• Oracle ADW + built-in Graph Studio
• Utilised Euro’s data 
• Identified the team that did the 

most passes was England
• Leah Williamson passed the most
• There were a lot of Triangles
• England had a compact 

shape/graph 
• The algorithms were great at 

giving us some descriptive 
analytics….

OLD VS NEW: ORACLE 23C (NOW 23AI)

Current:
• Utilising Oracle 23c Developer 

edition on VirtualBox
• Not Graph Studio – what can we 

achieve using 23c
• For demo purposes, we are using 

Women's World Cup 2023 data…
• … but applying real coaching 

tactics. 



WOMEN’S WORLD CUP 2023: DATA SET

https://github.com/statsbomb/open-data



SELECT match_id,player_id, player, team, COUNT(1) AS Num_Passes_Recieved

FROM graph_table ( WWC23_Passing_Graph

MATCH (src is WWC23_Players) - [e IS WWC23_Pass_Transactions] -> (dst is WWC23_Players)

COLUMNS (dst.player_id, dst.player, dst.team, e.match_id)

) GROUP BY match_id, player_id, player, team ORDER BY Num_Passes_Recieved DESC

FETCH FIRST 10 ROWS ONLY;

YOU CAN STILL DO THE CLASSICS



SELECT player_id, player, team, COUNT(1) AS Num_In_Middle
FROM graph_table (WWC23_Passing_Graph

MATCH (src is WWC23_Players) - [e IS WWC23_Pass_Transactions] -> (via is 
WWC23_Players) - [e2 IS WWC23_Pass_Transactions] -> (dst is WWC23_Players)

where e.match_id = 3904629
and e.match_id = e2.match_id
and (e2.event_index - e.event_index) < 4
COLUMNS ( via.player_id, via.player, via.team)

) GROUP BY player_id, player, team ORDER BY Num_In_Middle DESC FETCH 
FIRST 10 ROWS ONLY;

YOU CAN FIND PLAYERS INVOLVED IN A CHAIN OF PASSES



where e.match_id = 3904629

and e.match_id = e2.match_id

and (e2.event_index - e.event_index) < 4

YOU CAN FIND PLAYERS INVOLVED IN A CHAIN OF PASSES

Specific Match

Ensure the passes 
are the same match

The events happen 
close to each other



SELECT player_id, player, team, COUNT(1) AS Num_In_Middle
FROM graph_table (….)
) GROUP BY player_id, player, team ORDER BY Num_In_Middle DESC FETCH 

FIRST 10 ROWS ONLY;

YOU CAN FIND PLAYERS INVOLVED IN A CHAIN OF PASSES



PASSING PATTERN: UP, BACK, THROUGH



DEFINING AN “UP, BACK, THROUGH”

Up

Back

Through



SELECT distinct ev_id, ev_id2, ev_id3, period, minute, second, team,
srcID, srcplayer, x1,   viaID, viaPlayer, x2 dstID, dstPlayer, x3 dstID2, dstPlayer2, x4, (x4-x1) as total_distance

FROM graph_table ( WWC23_Passing_Graph
MATCH (src is WWC23_Players) - [e IS WWC23_Pass_Transactions] -> (via is WWC23_Players) - [e2 IS WWC23_Pass_Transactions] -> 
(dst is WWC23_Players) - [e3 IS WWC23_Pass_Transactions] -> (dst2 is WWC23_Players)

where e.match_id = 3904629  and e.loc_x < e.end_loc_x
and e.pass_recipient_id = e2.player_id and e2.pass_recipient_id = e3.player_id
and e.period = e2.period and e.period = e3.period
and e.match_id = e2.match_id and e.match_id = e3.match_id
and e.event_index < e2.event_index and e2.event_index < e3.event_index
and (e3.event_index - e.event_index) < 10
COLUMNS (e.event_index as ev_id, e.period, e.minute, e.second,

src.player_id as srcID, src.player as srcplayer, src.team as team,
e.loc_x as x1, e.end_loc_x as x2,
via.player_id as viaID, via.player as viaPlayer,
dst.player_id as dstID, dst.player as dstPlayer, 
e2.event_index as ev_id2, e2.end_loc_x as x3,
dst2.player_id as dstID2, dst2.player as dstPlayer2,
e3.event_index as ev_id3, e3.end_loc_x as x4
)

) order by minute, second asc;

FIND IT IN OUR GRAPH



and e.loc_x < e.end_loc_x
and e2.end_loc_x < e.end_loc_x

and e3.end_loc_x > e2.end_loc_x
and src.player_id != dst.player_id

and (e2.event_index - e.event_index) < 10

FIND IT IN OUR GRAPH

”Up, Back…”

”…through”

…that are linked passes



WHAT WE FOUND: UP, BACK, THROUGH



WHAT WE FOUND: UP, BACK, THROUGH



PASSING PATTERN: UP, BACK, THROUGH



select team, count(*) as num_UPBACKTHROUGH
From 

(SELECT distinct ev_id, ev_id2, ev_id3, period, minute, second, team,
srcID, srcplayer, x1,   viaID, viaPlayer, x2 dstID…..

) group by team;

WHAT WE FOUND: UP, BACK, THROUGH



WHAT WE FOUND: UP, BACK, THROUGH

All the teams in the world cup…. Top matches….



EXPLAIN PLAN FOR 

SELECT distinct match_id, ev_id, ev_id2, ev_id3, period….

SELECT * FROM TABLE(DBMS_XPLAN.DISPLAY(format=>'ALL'));

NICE TOUCH…. 



BUILDING PLAY THROUGH THE THIRDS



We all have to make trades…..

Time…..

Money….

Processes….

Next trade… what data do you need?

IT ALL STARTS WITH DATA….
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