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Technological challenges: Cornerstones of the project
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* IntelComp’s data lake collects several STI-related open data sets

— Metadata heterogeneity

— Variable curation quality

— Very large datasets

- EU R_LX OpenAIRE

* IntelComp’s approach: N ResearchGraph
— Unstructured datalake _. .'p,.o:.*. m
— Distributed storage F - PR - "'_'
(HDFS, parquet) CDRUGBANK*V\" |£te .'  ChinicalTrioks gov
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— English as an anchor language

)

CORD'S k- Semantic Scholar

Community Research & Development
Information Service

— Text-based representations
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 Scalable NLP and NMT '/\lkr

— GPU processing

— Spark NLP for parallel processing

« Text-based Al

— Supervised classification
siica _ lipdask

— Zero-shot classification TN\
t~ . Hugging Face

— Document domain selection
— Topic Modeling

* LLMs

— Transformer-based document representations
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— GPT models to improve interpretability
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THEORETICAL WORK

-

EXPERT
IN

N THE LOOP
Al pre-trained models: J—r

FOS, SDG
NACE, IPC

Framework for STI Analysis in the Technical feasibility
Data Policy context of the LLs //analysis

Ingestion of
Data Sources

Data Analysis & “User Stories”
Model Training definition
|

Identlflcaflor.\ of Prioritization of the\\Tickets for the
relevant indicators /. .

indicators Developers
and data sources

New data listed in

Data Catalogue

|
Metadata Enriche Visualization
Datasets Dashboards

)
)

Platform Functionalities:
— Data Ingestion and Preprocessing

— Data Enrichment (Al model training and
inference)

— User services (Al model exploitation)

IMT (WP3 + WP4):

Domain
classification
Topic Models
Supervised
classification

J
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IntelComp Tools
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User-in-the-loop model training EXPERT

IN

THE LOOP

-
o User-curated domain classification =T

e Restrict the analysis to the scope of interest
* Better similarity metrics for the selected domain (=better services in the EWB)

o User-curated topic models
 |Implement a dimension for cross-comparison among heterogeneous datasets
e Visualize this information in the STI Viewer

o Create your own classification models
* Enrich datasets with the taxonomies that are relevant for you

The goal is better experience with the STl Viewer and the EWB
 Maximize alignment with domain experts’ intuition

* |Improve recommendations of the EWB
intelcomp | ¢
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Batch processing

g : : using HPC :
Map DB (based on ElasticSearch) . highl labl
Users DB (based on PostgreSQL ) oo ighly scalable
Job API (based on Celery and ‘ processing or
Apache Spark ) specific GPU
REST API (based on Flask)  dJocker Cealerments

3 openstack Openstack to control the physical infrastructure

o /

BSC- Cloud
Infrastructure

up to 250 nodes

(+ 4000 cores) +

HPC clusters (GPUs, high
memory nodes,...)

i_intelcomp | o



INTEGRATED

PLATFORRM

Kubernetes i:intelcomP |

.E % ‘(\\_\ Kubernetes
Eﬂ [ResT APE é ) obieces STI Viewer
GW Machine 1y a s Data Mediators D o I I I II II ! ‘
Data Slicing ‘| F 1
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Data Pensjstance and Exchange Services
o

P
/E_Jata \\ KPI Calculation

Preprocessing Data linking and curation

,

¥

spaCy
> ?‘!achllm? .| Metadata Enrichment
S— s, “| with Al models
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Embeddings KPI generation
W Spark Kubernetes
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I. A reminder: The IntelComp platform

« A platform to improve and automatise the tasks of managers of R&D programs at
ministries (e.g. SEDIA) and funding agencies, by exploiting millions of documents with
text analytics.

« Digital records of all STl activities & Rapid evolution of automatic text analysis: ideal
conditions for application of text tools in science and innovation policy.

* Public Administrations need a platform like IntelComp to exploit the opportunity of
text as data to get insights that previously were not possible and to automatise some
tasks.

i_intelcomp |



Il. Main achievements: A theoretical framework for text analysis in STI policy

* Our framework combines the functions of the innovation system with the stages of the
policy cycle. By crossing these dimensions, we got questions of interest to policymakers.

 We focused on the stages where text analytics can be more useful:

Agenda setting or intelligence gathering

Policy formulation

Policy implementation

Policy monitoring

i_intelcomp | 1



Il. Main achievements: A theoretical framework for text analysis in STI policy (cont.)

Agenda setting. Program managers can use text as data to analyze the context of the
program: focus on specific domains and measure research and innovation activities.

* Policy formulation. Program managers can use text analytics to study previous funding in
the context of the current research and innovation landscape.

* Policy implementation. In the evaluation of the proposals for funding, call managers can
exploit the texts of the proposals to analyze and compare them, and to find suitable
reviewers.

* Policy monitoring. Monitoring officers can explore the text data associated to the inputs
and outputs of programs to follow their execution.

i_intelcomp | 1



lll. Main achievements: How we gathered the requirements for the platform

* With this theoretical framework in mind, Living Labs have practiced with reliable data to
define the users’ needs for the different interactive tools.

« Public Administrations can apply IntelComp tools in several stages of the policy process:

Stage of the policy STI Viewer — STI Graph Visualizer Evaluator Workbench

cycle Policy Participation
Portal

Agenda setting
Policy formulation
Policy implementation

Monitoring of results

i:intelcomp ‘ 15



lll. Main achievements: How we gathered the requirements for the platform (cont.)

« STl Viewer and STl Policy Participation Portal:

— The Living Labs have prioritized the list of measurements for the analysis of the
context and the description of the results of public funding.

— The Living Labs have also provided requirements for the usability of the dashboards.

* Graph Visualizer:

— Program managers an learn about the thematic distribution and evolution of funding
with this tool.

i_intelcomp | 1



lll. Main achievements: How we gathered the requirements for the platform (cont.)

* Evaluation Workbench.
— Call managers can analyze set of proposals and documents, search similar documents,

classify the proposals, find suitable reviewers and detect conflicts of interest.

— The Greek funding agency has defined the requirements and provided the data to
develop this tool for the assessment of proposals.

» Interactive Model Trainer.
— Domain experts have defined the requirements of this tool, which guarantees a

human-in-the-loop approach in the text analysis.

— These models feed the other tools of the platform. For instance, in the Al Living Lab
experts in Al have co-created the models used to calculate the indicators shown in

the STI Viewer. .
i_intelcomp | 7



IV. Main achievements: A working platform

« All the services and tools are integrated and deployed.

* The IntelComp tools are sufficiently mature: ministries and funding agencies can apply
them in use cases of any domain.

i_intelcomp | s
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IntelComp solution: modular and open-source components

IntelComp Integrated Applications, a modular solution

Intelcomp Catalogue STI Viewer Policy Participation Portal Evaluation Workbench Interactive Model Trainer Graph Explorer
"
R 4
A,
6\ \\y

A tool that assists call managers at STl funding
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The Participation Portal helps to facilit setofi Graph Explorer is an interactive Al-assisted tool to

The Com zloat 535 e store o SR AT A B EEeE, B : F g L
The IntelComp Catalogue offers & single store of several domains and countries, o integration of diverse stakeheolder input into 5TI agencies in the management of propesals for understand the current STI landscape and its
vs to be | the IntelComt topics, detect the main players, = | . o 5
data collections to be exploit=d by the InteiComp _p P_ 3§ policy-making processes, [t offars a user-friandly funding. They can analyze set of proposals and svolution, explore thematic communiries, and learn
tools. It allows the processing of a variety of distribution zrd results of public funding. The targ s . P . N )
5 audience of this tool are 5T1 pohcy anal who can intacfsce whermopimons.are;collected thraugh documents, search similar documents, automatically about the thematic distripution and evolution of ST
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documents, Undylng:thiem and. earichifig the suplore and visuziize 3 comarshensive surveys enriched with data visualizations from the classify the proposals, find suitable reviewers and funding. The target audience of this tool are 5T
nformation to obtain improved and mora complete : o ) o =1 - i z B 2 o : z

! STI Viewar. Thic taol fosters a coliaborative and detect conflicts of interest, Evaluation Warkbench palicy analysts who can explore large graphs of

s tor the agenda s g and the monitonng

2 5T1 policy cycle, transparaat policy-making snvironment ensuring makes the evaluaticn process easier saving time and millions of documents for the agenda setting and

results.

uation stage:

the monitoring & svaluat

that decisions ara not only data-driven but also ncreasing efficiency. This tool is intended to public
. Itis a wery useful tool when you have a large

respansive 1o societal needs and industry challanges. adminsstration officials who manage proposals.

amount of data to analyze and you need insights 2

demia, Indusiny. and C 1e5 are
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CoMpansol visuzhzations according to the

the target audience of this tool. new models tramed in the IMT

aggregaied but also granular levels.

All IntelComp components are open and available in GitHub

| Sign up | 0
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IntelComp target customers and value offering

IntelComp value offering

The typical user of Intelcomp tools is a STI policy

analyst from two types of organisations: 1) Relevant savings in extracting insights, moving

from a highly manual process to a semi-
automated end-to-end process designed for STI
policy analysis and supported by artificial
intelligence.

1) Funding Agencies

1) Policy Analysis Firms (providing services to

Funding Agencies) 1) Global coverage of the different stages of the

policy cycle through the IntelComp integrated
solution versus specific adhoc activities, obtaining
synergies and efficiencies.

intelcomp | 2



IntelComp exploitation scenarios

IntelComp offers two main approaches:

Open scenario

Users can choose the modules
from GitHub and
customise/integrate them in
their own processes

IntelCompH2020

H B [IntelComp

H2020 IntelComp project
h T scllnwers 6@ htps nteleomp e W @inteiComp H2020

Scenarios based on IntelComp partners services

Use of the integrated solution
through on a pay-per-use model
or project-based approach

ImalComp intagrated Applications, a modular solution

7: & @7 Bt > oot W ﬁ

Professional services focused on
tailoring IntelComp modules or
the integrated solution from
partners

INTEGRATION
CUSTOMISATION

DEPLOYMENT TRAINING

MAINTENANCE

The overall solution comprises many different technologies and capabilities, so a customer may not have all the required capabilities to customise the modules
on their own. Customers can rely on IntelComp partners for the creation/tailoring of the modules.

intelcomp | 2
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