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What are we going to talk about?

A Recommender System’s Metrics Framework used in EOSC, and how it
can be easily integrated with external RS systems and evaluate them.
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~~ Who may concern?

Recommender Service Service using the RS
e Owners Marketing Team
e Developers
e Engineers

Statistics

KPIs
Graphs

Metrics
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What is a Recommender System? How to measure
success?

e A Recommender System (RS) suggests relevant items based on user
preferences and patterns.

e |n the EOSC Marketplace, the RS is a novel component meant to improve
user experience.

e Measuring the success of such a system is crucial to get valuable insights in
many aspects that affect user experience.

e Recommender Metrics Framework (RMF) is being introduced to support the
evaluation and adaptation of recommendation mechanismes.

e Diagnostic statistics, metrics, and visualizations offer deeper insights into a
model’s performance.
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Use Cases

IS CURRENTLY USED

Monitors and reports diagnostic
metrics for the EOSC Marketplace
RS.

Analyses  user
recommendations.
Provides Statistics, Metrics, KPls,

actions and

Graphs in a REST APl and
dashboard UL.
Delivers comprehensive

documentation.

An  analysis tool of the
recommendation engine.
Data  preparation with the

necessary input information.
Tasks involve retrieving data from

multiple  sources, removing
irrelevant data, correlating
information, and  generating

statistical insights.
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" What it offers?

Statistics
e Number of Users
e Number of Resources
e Number of Recommended items
e Number of User Actions by
o Registered or
©  Anonymous users
e Total Orders

A or
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" What it offers?

Statistics

e Number of Users User Ackions

e Number of Resources

e Number of Recommended items
by Registered Users 1 8272

e Number of User Actions by (14.64%)

o Registered or

by anonymous Users
o Anonymous users

e Total Orders
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\%/ What it offers?

Metrics

e Accuracy
e (atalog Coverage

e Diversity Gini Index

e Diversity Shannon Entropy >

e Novelty

e UserCoverage
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~ What it offers?

Metrics

Accuracy

Catalog Coverage
Diversity Gini Index
Diversity Shannon Entropy
Novelty

User Coverage

gr

Accuracy

% Accuracy

Measures Recommendations' accuracy based on users' access to the services. A value of 1, indicates that the RS

DESCRIPTION

The accuracy (A) of the recommendations is based on users' access to the services. A value of 1, indicates that the RS
model got all the predictions right, and a value of 0 indicates that the RS model did not make a single correct
prediction. Generally, the Accuracy mathematical expression is defined as:

Number of correct predictions

Total number of predictions
In RS Metrics the computation is determined by the following formula:

Number of correctly recommended services
Accuracy =

Total number of services

where correctness is defined as if the service is both accessed by the user and also it is recommended by the RS

Output Prerequisites

TYPE | FLOAT

RANGE VALUES
Min=0 to Max=1

A value of 1, indicates that the RS model got all the predictions right, and a value of 0 indicates that the RS model did not
make a single correct prediction.
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7 What it offers?

KPls

e (lick-Through Rate

e Hit-Rate

e Top 5ordered Services

e Top 5recommended Services

e Top 5recommended categories

e Top 5 ordered categories

e Top 5 recommended scientific domains
e Top 5 ordered scientific domains

A
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" What it offers?

KPls

Click-Through Rate

Hit-Rate

Top 5 ordered Services

Top 5 recommended Services

Top 5 recommended categories

Top 5 ordered categories

Top 5 recommended scientific domains

Top 5 ordered scientific domains

A or

Hit Rate

ali0 OF user NICs divided by the total numbDer or users

METRIC

DESCRIPTION

The ratio of user hits divided by the total number of users (user hit: a user that has accessed at least one service that
is also a personal recommendation). The metric is expressed by the formula:

hits

USETS

HitRate =

Output Prerequisites

TYPE | FLOAT

RANGE VALUES
Min=0 to Max=+inf

A value of 0 indicates that no user hits occurred
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~ What it offers?

Graphs
e UserActions per day
e Recommended Items per day
e UserActions per month
e Recommended Items per month
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What it offers?

e Statistics
e Metrics
e KPIs

e Graphs'Data
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~ What it offers?

Ul Dashboard

e Statistics
® Metrics
e KPls

e Graphs

gr

RS Metrics

Data statistics and metrics computed for the Recommender System (RS)

STATISTICS

Users -
The total number of unique registered users in the system 3485 g‘u_f,

Services 3 8 7

The total number of unique published services in the system

by Registered Users

Recommended Items
The total number of recommended items

2540739

by anonymous Users

METRICS

@ User Coverage B8 f[\

he percentage (%) of unique users to the total number of 1 6 96%
o .

Isers of services

Diversity (Sh. Entropy) B8 b

ons according to Shannon

3.2668

ingle item is alv os
n when n items are chosen or

recommended equally often

The percentage (%) of unique services to the total number 82 43%
.

User Actions Total Orders
124627 L 311
1 8272 by Registered Users 31 1
(14.66%) (100.0%)

Catalog Coverage B8 >3 Diversity (Gini Index) B8

0.9718

Novelty B8

ften new and unseen items are 8.0964 0.9942
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~ What it offers?

Ul Dashboard

KPIs

Key Performance Indicator (KPI) is a measurable value that demonstrates how effectively a company is achieving key business objectives.

Click-Through Rate B5

. . é ons panels divided by the 0'03 ser hit: a user that has 0.01 275
. Statlstlcs Takes into account all historical data of user 2ndation)
[ ) M et rics TOP 5 RECOMMENDED SERVICES TOP 5 ORDERED SERVICES
#1 EGI Cloud Compute #1 EGI Cloud Compute
v 159481 d 39
[ K P I S ) /585343 " /291
I Recommended 159481 times out of 585343 27.25% [ ] Ordered 39 times out of 291 13.4%
¢ Graphs #2 B2DROP #2 EGI Notebook
otebooks
148162 23
B Recommended 148162 times out of 585343 25.31% 585313 [ | Ordered 23 times out of 291 7.9% /21
#3 EGI High-Throughput Compute #3 EGI Online Storage
. e e 104309 . 17
. /585343 . /291
1 Recommended 104309 times out of 585343 17.82% [ | Ordered 17 times out of 291 5.84%
#4 ECI Cloud Container Compute fOEZO #4 EGI Check-In ié
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What it offers?

Ul Dashboard

e Statistics
e Metrics

e KPIs

e Graphs

grnet

Graphs

Graphic visualisations of various metrics

USER ACTIONS PER MONTH RECOMMENDED ITEMS PER MONTH
10k
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USER ACTIONS PER DAY RECOMMENDED ITEMS PER DAY
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\%/ Process Flow
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- Framework’s components

batch connector

Data Dumps

//'"\ user_actions

= recommendations |
/ EOSC Marketplace L—\

| :
> source T - Preprocessor RSmetrics Metrics ‘

recommendations

Y l

config.yaml datetime range config.yaml AP| (/)

f ; : cache Internal datetime range
'. services } (services) ' Mongo DB Internal
. g il ! Mongo DB
| /\ |
‘ |
o SR e | e et e e ‘l ————————— v user_actions [ \ L4 / /\\

stream connector

A
E
I

user_actions

recommendations

services

Ul

g r @ eoscfuture.eu Q@EOSCFuture @ EOSCfuture Future




%Future

S

~

RMF Components

Preprocessor Unit
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Preprocessor Unit

batch connector

Data Dumps

user_actions

recommendations
EOSC Marketplace

|
|
|
|
|
|
|
: cache Internal
|
|
|
|

. ( services )
services A Mongo DB
|
|
e e i v user_actions

> Preprocessor »  recommendations

A services
I
]
]
I
]

stream connector

config.yaml datetime range
user_actions

services

|
|
|
|
|
| recommendations
|
|
|
|
|
|
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Preprocessor Unit

batch connector

Data Dumps preprocessor_common.py

user_actions

recommendations
EOSC Marketplace

. Internal
_ ('services ) cache
services A Mongo DB
|
|
[ | R ——— ! .
user_actions

> Preprocessor >

recommendations

A services
I
]
]
I
]

stream connector

config.yaml datetime range
user_actions

services

|
|
|
|
|
| recommendations
|
|
|
|
|
|
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Preprocessor Unit

batch connector

Data Dumps 9 preprocessor_common.py

user_actions

recommendations
EOSC Marketplace

. Internal
: ('services ) cache 3
services A Mongo DB
|
|
[ | R ——— ! .
user_actions

> Preprocessor >

recommendations

A services
I
]
]
I
]

stream connector

config.yaml datetime range
user_actions

services

|
|
|
|
|
| recommendations
|
|
|
|
|
|
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Preprocessor Unit

batch connector

EOSC Marketplace

services

Data Dumps

user_actions

recommendations

( services )

»
»

Preprocessor_common.py

source

stream connector

user_actions
recommendations

services

gr

> Preprocessor

Internal
Mongo DB

user_actions

N
A

config.yaml datetime range
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Preprocessor Unit

batch connector

l |
l Data Dumps
| . | preprocessor.py
I

|
' user_actions |
|
| recommendations :
| EOSC Marketplace

: Int |

' : ( services ) : cache nterna
| services I A Mongo DB
: l |
| l |

|
e e i v user_actions

> Preprocessor >

recommendations

A services
I
]
]
I
]

stream connector

config.yaml datetime range
user_actions

services

I
I
I
I
|
| recommendations
I
I
I
I
|
I
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Preprocessor Unit

batch connector

EOSC Marketplace

services

Data Dumps

user_actions

recommendations

( services )

»
»

preprocessor.py -p <provider>

source

stream connector

user_actions
recommendations

services

gr

> Preprocessor

Internal
Mongo DB

user_actions

N
A

config.yaml datetime range
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Preprocessor Unit

batch connector

Data Dumps

user_actions

recommendations
EOSC Marketplace

. Internal
_ ('services ) cache
services A Mongo DB
|
|
[ | R ——— ! .
user_actions

> Preprocessor >

recommendations

A services
I
]
]
I
]

stream connector

config.yaml datetime range
user_actions

services

|
|
|
|
|
| recommendations
|
|
|
|
|
|

|

|

|

|

|

: rs-stream.py -t <type>
|

|

|

|
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- RS Metrics Unit

Internal
Mongo DB datetime range
Internal

: Mongo DB
|
l
|

user_actions \

recommendations RSmetrics Metrics

services U N

config.yaml

rsmetrics.py -p <provider>

ul
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8 RS Metrics Unit Votrics.

KPIs
Graphs’ Data
Internal
Mongo DB datetime range
Internal

! Mongo DB

|

|

|

v

i Metrics

|

P

config.yaml

user_actions
recommendations
services

rsmetrics.py -p <provider>

ul
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RMF Components

Rest API/ Ul Dashboard Unit
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- REST API/UIl Dashboard Unit

Internal
Mongo DB datetime range
Internal

: Mongo DB
|
|
|

user_actions \ /

recommendations > Metrics

services N \

config.yaml
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- REST API/UIl Dashboard Unit

Internal
Mongo DB datetime range
Internal
: Mongo DB
|
|
|
user_actions \ /
recommendations RSmetrics > Metrics
services N \
- webservice

config.yaml|
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\%/ More to see ...

m overview

‘ ’ https://github.com/ARGOeu/eosc-recommender-metrics

@eoscfuture.eu Q@EOSCFuture @Eoscfuture%l:u“IrE



https://grnethq-my.sharepoint.com/:v:/g/personal/ntriantafyl_admin_grnet_gr/EcwVGo60OFdBqL_Wwjl4qGQBYPM_2apFD2Bflk3yE4Wv6A?e=MOMBd8
https://github.com/ARGOeu/eosc-recommender-metrics

\ﬁ Ready to answer your questions !
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