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Abstract
The Lattes CV system, a curricular information system
maintained by CNPq, is the core of the Lattes Platform. This
system is undoubtedly the major source of information on
Brazilian researchers. This paper describes “LattesMiner”, a
multilingual domain-specific language for automatic infor-
mation extraction from Lattes curricula. It is composed by a
set of classes written in Java that allows developers to imple-
ment their own applications with a high-level abstraction and
expression power. LattesMiner can extract data belonging to
the Lattes Platform from any individual researcher or group
of researchers by its name or given (ID) number. The data
extracted can be analyzed and used, for instance, to identify
academic social networks, regional competences, profile of
groups in different areas of research etc. We illustrate its use
with a case study.

Categories and Subject Descriptors D.3.3 [Programming
Languages]: Language Constructs and Features

General Terms Domain-Specific Language, Lattes Plat-
form

Keywords Domain-Specific Language, Information Ex-
traction, Academic Social Network

1. Introduction
Lattes Platform (LP) is an information system implanted by
CNPq (National Council for Scientific and Technological
Development) to manage information on science, technolo-
gy and innovation related to researchers and institutions in
Brazil [6]. This platform is undoubtedly the major source
of information available on Brazilian researchers, acknowl-
edged in a recent article published in Nature [13]. The article
cites the LP as an example of high-quality database.
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The LP is maintained by the Brazilian Government and
it includes information systems, databases and Web portals.
The Lattes CV system, a curricular information system, is
the main component of the platform. Currently, the Lattes
CV system stores around 2.000.000 curricula of researchers,
lecturers, students and professionals from diverse areas of
knowledge with actuation in science, technology and inno-
vation.

The Lattes curriculum (Lattes CV) is a document created
by the CNPq with the objective of standardizing and central-
izing academic, professional and personal information of the
Brazilian scientific community. By using the Lattes CV sys-
tem it is possible to consult these information at any time via
Web. The data of each individual curriculum are filled by the
professional him/herself and they have been used by agen-
cies in the country to evaluate researchers, projects, graduate
programs etc. Hence, the data are continuously updated by
the researchers. Furthermore, the scientific community itself
monitors the quality and correctness of the information dis-
played in the system, since the resource allocation is based
upon the comparison of the curriculum of the professionals.
Therefore, this system has a very high quality information
extraction potential.

In the last years, many works were developed using data
extracted from LP of researchers of different areas of knowl-
edge. Some of these works analyzed the profile of the Pro-
ductivity Research Scholarship fellows in areas such as Pub-
lic Health [4][22], Dentistry [23][5], Medicine [16][14][19]
and Chemistry [21]. Further information were also consid-
ered, such as gender and region of the researchers [3] or sta-
tistical correlation between the productivity of researchers
and his/her proficiency in written English [26]. Master dis-
sertations [7], Doctoral thesis [17] and many other works an-
alyze data extracted from LP in their development. A com-
mon problem presented in these works is that the curricula
and the information extracted had to be obtained manually.

This paper describes “LattesMiner”, an internal multilin-
gual DSL (Domain-Specific Language) for automatic infor-
mation extraction from Lattes curricula. Observe that, de-
spite being public and accessible via Web1, the access to

1 http://lattes.cnpq.br/

85



the curricula in the LP system is restricted. To perform a
search for each registered curriculum an alpha-numeric code
(CAPTCHA) is required to avoid automatic searches by
scripts.

LattesMiner can extract data belonging to the LP from
any individual researcher or group of researchers (up to
an entire set of them) by its name or given (ID) number.
LattesMiner is composed by a set of classes written in Java
that allows developers to implement their own applications
with a high-level abstraction and expression’s power. The
extracted data can be analyzed and used, for instance, to
identify academic social networks, regional competences,
profile of groups in different areas of research and many
other features of interest. Currently, LattesMiner is availa-
ble in Portuguese and English, and it can be easily extended
to other languages.

2. Related Work
From the review of the literature we became aware of two
tools that allow the extraction of information from Lattes
curricula: Lattes Extrator and scriptLattes.

Lattes Extrator was developed by CNPq itself and it is one
of the tools that compose the LP. It is accessible via Web2

with restricted access. Currently, only licensed institutions
can extract data directly from Lattes curricula database of
CNPq limited to the data of researchers, lecturers, students
and collaborators of their own institutes. The information
extracted are available in XML files format, defined by the
LMPL (Markup Language of Lattes Platform) community
and, the institutions can develop routines to import data to
their bases. The extractions are made in batches and they can
be configured according to the interest and the permissions
of each user.

scriptLattes is a script currently developed in Python for
extraction and compilation of bibliographical production,
students supervised, participation in examination boards,
judging committees, and events, collaboration graphs and
research map of a group of researchers on the LP [15]. To
run the script it is necessary to create an input file in text for-
mat containing the identification number and the name of the
researchers, among other optional information. The identifi-
cation number assigned by CNPq contains 16 digits and it is
used as an ID for each Lattes curriculum. The construction
of the input file can be very laborious in the case of group of
researchers, since each researcher’s name must be searched
first in the LP to obtain its (ID) number. The tool is restricted
to the Linux operating system, therefore, to use it in other
operating system recompilation and reconfiguration are re-
quired. When the pages are generated in HTML/JSP, the
user needs a Web server installed and properly configured
to execute dynamic pages in Java. scriptLattes generates re-
ports and charts as HTML pages. Also, the use of the data in
other applications is more complex.

2 http://lattesextrator.cnpq.br/lattesextrator/

Therefore, the creation of alternative more friendly me-
thods for extracting data seems to be of interest. To the best
of our knowledge, there is no programming library or DSL to
extract data from the Lattes curricula. There are others do-
mains where DSLs have been applied sucessfully [11][12]
and they served as the basis for the development of Lat-
tesMiner.

3. LattesMiner DSL
LattesMiner is part of a larger project called “Unified Sys-
tem of Curricula and Programs: Identification of Academic
Networks - SUCUPIRA”, financed by CAPES (Coordination
for the Improvement of Higher Education Personnel). The
SUCUPIRA project aims to be an automated computational
public domain tool to assist users in obtaining performance
indicators for lectures, researchers and graduate programs.

LattesMiner is an internal multilingual DSL for automatic
information extraction and identification of academic social
networks from LP. It is composed by a set of classes written
in Java that allows developers to implement their own appli-
cations with a high-level abstraction and expression power.
LattesMiner allows to extract data belonging to the LP from
any individual researcher or group of researchers (up to an
entire set of them) by its name or given (ID) number. The ex-
tracted data can be analyzed and used, for instance, to iden-
tify academic social networks, regional competences, profile
of groups in different areas etc.

In the design of LattesMiner DSL the first goal was to
define the terms of the problem domain [25]. It is worth
mentioning that the Lattes CV is available in Portuguese
and in English. Also, the Lattes CV is already being used in
other countries of different languages. This was taken into
account and LattesMiner was designed to be a multilingual
DSL. Currently, LattesMiner can be used in Portuguese and
English.

LattesMiner consists of six main components: Data Dis-
covery, Data Acquisition, Data Extraction, Data Structure,
Data Visualization and Data Analysis. The output of a com-
ponent is used as input of another component. An overview
of the architecture of library components is illustrated in Fi-
gure 1.

The first component, Data Discovery, is used to find the
(ID) number of the researchers. Each Lattes CV has an as-
sociated URL that allows direct access to it. Usually, only
the name of the researcher is available and with the Lattes
CV system one cannot perform this search sequentially for
any quantity of names since there is a limitation of access.
The URL is composed by numbers with 16 digits3. An al-
ternative form to access a Lattes CV is using the code of the
researcher. LattesMiner DSL allows access to a Lattes CV
using any one of the forms and without access restriction.
The result of the Data Discovery can be used as input for the
Data Acquisition component, that is responsible for down-

3 http://lattes.cnpq.br/3107924103069456
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Figure 1: Component architecture of LattesMiner

loading the Lattes curricula of the researchers from Lattes
CV system on the Web.

Data Extraction is the main component of LattesMiner
DSL. It is responsible for extracting data from the HTML
files. Currently, the data that are extracted are shown in Ta-
ble 1. The technique of infomation extraction based on re-
gular expressions was used. The reason for using regular ex-
pressions is because when the Lattes CV is downloaded it is
not tag balanced; therefore, it is not possible to use a HTML
parser. Also, it was observed that fragments of the Lattes CV
in the HTML files have a repetition structure [18][24].

The extracted data can be stored in XML files or in any
database using the Data Structure component. In the case of
the database, anyone can be used, since LattesMiner DSL
has a text file of properties that allows the alteration of such
configuration, at any time.

The Data Visualization component is responsible for the
identification and visualization of the academic social net-
works. These networks are identified by checking the rela-
tionships between researchers. The Data Analysis compo-
nent is responsible for the analysis of the data extracted and
also for the analysis of the relationships identified. These
two last components are under development.

4. Case Study
LattesMiner is composed by a set of classes written in Java
and its main class provides the majority of the DSL func-
tionalities. Figure 2 shows a simple UML class diagram de-
scribing part of LattesMiner DSL. The LattesMiner class
is composed by instances of classes Biodata and Board,
in addition to many others not presented here. The class
Biodata, for example, contains the profile data of the re-
searcher and its corresponding class in the Portuguese lan-
guage is the class Perfil, that is associated to Biodata

class. The class BiodataIE is responsible for extracting data

Table 1: Data extracted by the LattesMiner DSL

Biodata (ID) number, code, name, gender,
CNPq grantee of research producti-
vity scholarship level (if applicable),
photo, last update date of the curricu-
lum, information of the CV Lattes
HTML (date, time and size in KB)

Professional
Address

institution, city, state, country, zip
code, homepage

Formal Edu-
cation/ Degree

level, advisor, institution, title, start-
ing and conclusion years, grantee,
course, information of the institution
(concept, code, acronym and coun-
try)

Academic
Advisory

level, student, title, institution,
course, year of conclusion, type of
orientation (advisor or co advisor)

Participation
in Examination
Boards

type, student’s name, title, institu-
tion, course, year

Articles in
Scientific Jour-
nals

article title, authors, journal title,
DOI, pages, year, volume, series,
number, ISSN, one of the most rele-
vant or not

Complete works
published in
proceedings of
conferences

article title, authors, title event,
pages, year, volume, DOI, one of the
most relevant or not

Areas of
Expertise

major area, area, subarea, specialty

Languages comprehend, speak, read, write
Bibliographic
Citation

all forms of citations informed

Contacts all (ID) number of researchers cited
in Lattes CV

of the researcher and the class BiodataDao is resposible for
the persistence of such data.

LattesMiner is an internal DSL [8] and was created
through a fluent interface [9], that provides a compact and
yet easy-to-read representation of the domain problem. Flu-
ent interfaces are implemented using the method chaining.
Any method in the chain can be called at any time and any
number of times [20]. In addition to the method chaining
technique, LattesMiner DSL makes use of static factory
methods and imports creating a compact, yet readable DSL.
All this can be observed in the illustrative examples pre-
sented next.

For the following examples researchers of the Computer
Science area with CNPq Research Productivity Scholarship
(PQ) were considered. The researchers with PQ are classi-
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Figure 2: Partial UML class diagram of LattesMiner DSL

fied into six levels: PQ-2F, PQ-2, PQ-1D, PQ-1C, PQ-1B
and PQ-1A. The process for choosing if a researcher will
receive a scholarship and the level that she(he) is classified
is based on scientific and technical merit of both her(his)
project and her(his) academic-technical career, and the judg-
ment is by peer review. A list containing all the names of the
researchers by area is available in CNPq’s site4. However,
their corresponding (ID) numbers are not provided at this
location and it is necessary further processing to discovery
them.

The list of names contained in CNPQs page was ob-
tained in August 7, 2011. Only those listed with an indica-
tion of being in “Em folha de pagamento” were considered
fellows with scholarships. Others, for example, with grants
suspended, were not considered. The total number of fellows
with scholarships was 376 and the great majority is in cate-
gory 2 (67.02%), as show in Table 2.

Table 2: Distribution of the CNPq PQ Scholarship in Com-
puter Science by category

Category n %

1A 14 3.72
1B 15 3.99
1C 32 8.51
1D 59 15.69
2 252 67.02

2F 4 1.07
Total 376 100.00

4 http://www.cnpq.br/

The first step is to obtain the names of these researchers
and to store them in a text file. In this case the file “names.txt”
was created, containing each name in a separate line. The
next step is to find the (ID) number of the researchers. The
Listing 1 is the Java application code used to discover the
(ID) number of the researchers.

Listing 1

import java.util .*;
import lattes.util.Util;
import static lattes.miner.LattesMiner .*;

public class Listing1 {

public static void main(String [] args) {
List <String > list = new ArrayList <String >();

for (String name : Util.getList("names.txt"))
list.add(search(name ));

Util.setList(list , "ids.txt");
}

}

The search() method performs a search by the name of
the researcher in the Lattes CV system. If it is found, it re-
turns the (ID) number of the researcher. Otherwise, it returns
the name of the researcher. In cases where more than one
curriculum with the same name is found, all numbers con-
catenated and separated by commas are returned. So, it is
possible to verify in the file generated if a problem occurred.
The result is stored in a text file named “ids.txt”. The code
previously given corresponds to the Data Discovery com-
ponent. To the Computer Science area a list containing all
the names was found and 13 researchers with homonyms
were identified. For example, the researcher “Carlos Ed-
uardo Pereira” has other 15 homonyms registered in LP.

The Listing 2 shows the code fragment used to down-
load the Lattes curricula of the researchers. It corresponds
to the Data Acquisition component. The generated list of
(ID) numbers is read and the Lattes CV is downloaded. The
Lattes curricula are stored as HTML files and the filename
is saved together with the (ID) number of the researcher.
The dir() method defines the directory where the files are
stored. If the directory does not exist, it is automatically cre-
ated.

Listing 2

dir("cvs");
for (String id : Util.getList("ids.txt"))
download(id).save ();

After executing these steps it is possible to extract data
from the Lattes curricula, as shows in Listing 3. Again the
generated list of (ID) numbers is read and each HTML file
is loaded as a string using the load() method. Only part of
the data obtained by the suggested DSL was illustrated here
due to space limitations and, the code fragment is part of
the Data Extraction component. In this illustration, the pro-
file data of the researchers are extracted, together with his
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publications in journals and the data of his/her professional
address. The method publications() can extract publi-
cations in proceedings (to do this just use the CONFERENCE

constant). It is also possible to extract all publications, by
using the method without any argument.

Listing 3

props("mysql");
for (String id : Util.getList("ids.txt")) {
load(id). biodata (). publications(JOURNAL );
address (). save ();

}

The save() method stores all the data extracted in
the database defined in a file of properties (for exam-
ple, mysql.properties, that can be defined using method
props()), independently of the order in which the extrac-
tion methods are called. Another possibility is to store the
data in a XML file. In this case, the method xml() is used
and each Lattes CV is stored with the corresponding (ID)
number of the researcher. These methods are part of the
Data Structure component.

The Listing 4 shows a code fragment to illustrate how the
LattesMiner DSL is used to extract information in Lattes CV
in different languages, in this case, Portuguese and English;
in the first part, in Portuguese, how to get the name of all
the students that the researchers examined in examination
boards in 2010, and in second part, in English, how to get
the name of all the students that the researchers examined in
2010, but limited to doctoral examination boards.

Listing 4

for (String id : Util.getList("ids.txt")) {

// Portuguese
for (Banca b : carregar(id). bancas (). getBancas ()) {
if (b.ano() == 2010)
System.out.println(b.aluno ());

}

// English
for (Board b : load(id). boards (). getBoards ()) {
if (b.type() == ’D’ && b.year() == 2010)
System.out.println(b.student ());

}

}

The main advantage of LattesMiner DSL in being mul-
tilingual is the flexibility offered to the user. Although the
conceptual redundancy should be avoided [10], in this case it
was necessary because the Lattes CV can be made available
both in Portuguese and in English. On the other hand, had
the LattesMiner DSL been available only in one language,
another guideline “Adopt existing notations domain experts
use”, also cited in [10], is not being considered.

5. Results
In this section, results of a simulated illustrative study are
presented. Five researchers from Brazilian Computer Sci-

ence area (see Table 3) that have published more papers in
scientific journals (just the quantity, without any considera-
tion of their quality) were picked. These data were obtained
from the database generated by Listing 3, using a simple
SQL command.

Table 3: Five researchers that have published more in scien-
tific journals

Name Institution Level Total

Luciano da Fontoura Costa USP 1B 176
Carlos José Pereira de Lucena PUC-

Rio
1A 118

Celso da Cruz Carneiro Ribeiro UFF 1A 107
Nelson Maculan Filho UFRJ 1A 107
Haroldo Fraga de Campos
Velho

INPE 2 97

Using the LattesMiner DSL, the SUCUPIRA system [1]
was developed by the authors of this article. The SUCU-
PIRA is a system for identification and visualization of aca-
demic social networks. Figure 3 shows an initial page of the
SUCUPIRA system, emphasizing the geographical distribu-
tion of these five researchers. It is possible to visualize in
the map where these researchers are working, based on the
professional address indicated in the curriculum of each re-
searcher. It can be observed that all the five researchers are
from the southeast region, concentrating in Sao Paulo and
Rio de Janeiro states.

Figure 3: Initial page of the SUCUPIRA system

In Figure 4 the graph of contacts of the five researchers
is presented. This graph is defined by the researchers con-
tacts (links to other Lattes CV) contained in their Lattes CV.
Every contact contains the (ID) number of the researcher,
identifying the relationships between them. Thus, the graph
depicts an academic social network of the five researchers.
In this network the nodes are presented with a label with the
name of the researcher and the colors of the edges represent
the number of relationships among researchers, where inten-
sity of the color reflects the number of relationships. The ver-
tices are colored according to the classification level of the
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scholarship: the color blue indicates level 1A, the color light
green indicates level 1B, the color yellow indicates level 1C,
the color orange indicates level 1D and the color red indi-
cates level 2. The black color is used to represent the re-
searchers that do not belong to the Computer Science group
that is being analyzed.

Figure 4: Graph of contacts of the five researchers that have
published more in scientific journals

In this academic social network it is possible to visualize
the relationships between the five researchers with a degree
of separation equal to 2. In this network, it is clear that two
of the researchers have no contact with any of the others
375 researchers in the Computer Science area. On the other
hand, the researcher “Carlos José Pereira de Lucena” has 11
contacts, being 9 of them of the category 2 and 2 of the
category 1C. The “main” relationship of this researcher is
with the researcher “Hugo Fuks”, which is highlighted by
the green edge.

This was just an illustration of many other possibilities
of knowledge discovery that may be carried out using the
LattesMiner DSL.

6. Conclusions and Future Work
Currently, the Lattes CV are available in HTML format.
This imposes a further effort to information extraction. Lat-
tesMiner DSL however does not depend on the data format
of the Lattes CV because it allows users to program their
own applications with a high-level abstraction. If the data
format is eventually modified, the DSL interface remains the
same. An advantage of LattesMiner DSL compared to Lat-
tes Extrator and scriptLattes is that it searches by the name
of the researcher while Lattes Extrator and scriptLattes only
allow the searches by the (ID) number of the researcher. In
addition, LattesMiner is multilingual; it can be used with dif-
ferent languages. Another advantage of LattesMiner is that
the data extracted are stored in a structured format (XML
or database), allowing these data to be easily used by other
applications.

LattesMiner DSL is already being successfully used to
develop the SUCUPIRA system [1] and it has already been
used to analyze the profile of the Productivity Research

Scholarship Fellows in the areas of Production Engineering
and Transportation of CNPq [2], in less than one hour. A beta
version of LattesMiner will be available soon for testing and
it will be free to users and developers. The use of the lan-
guage is very simple, just the library “LattesMiner.jar” has
to be imported and the library to the database (e.g. “mysql-
connector-java-5.1.8-bin.jar”) if the user wish to store the
data in a database.

The future step that is already being implemented in the
LattesMiner DSL is a statistical analysis of the data.
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cnpq na Área de medicina: comparação das áreas de atuação.
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