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INTRODUCTION 
The present work aims to provide historians in Romania with an in-depth and applied 

discussion of the tenets of historical databases construction, with a focus on databases involved 

in demographic and social-historical research. This overview will maintain a widely intelligible 

approach, without awarding too greater emphasis to the technical aspects of database 

construction, but rather insisting upon the structural and conceptual issues that historians (like 

researchers in the humanities, in general) are not always equipped to deal with. Such an 

overview is currently direly necessary, when an increasing number of databases, online 

document portals and repositories, or projects with a digital component emerge almost yearly. 

Meanwhile, the level of general knowledge concerning the process of translation of historical 

source to data (in database form) remains at best, basic, a fact which hinders this development. 

Database models and the principles underlying them remain understood only partially, and 

therefore used only to a fraction of their real potential (Erickson 2013, 134). To remedy this 

situation, works such as the present one aim to offer applied, in-depth, and accessible discussions 

of what database construction involves, and how such an endeavor might transform the research 

fields for social, demographic, or even political historians focused on modern Transylvania. 

The present work arose from two different needs: the first, already noted, was that of 

making current database conceptualization known in an accessible form to a new category of 

beneficiaries, namely historians; the second motivation for this work is closely related to this, 

and concerns the necessity of documenting the construction and development of the Historical 

Population Database of Transylvania, the most complex of project of creating digital 
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infrastructures ever implemented in Romania to date. I will discuss first the structure of the 

work, and then provide a brief and more technical overview of the language and environment 

which were used for the construction of all the databases documented in this thesis. The latter 

section is included as a final part of the introduction in order to highlight the functionalities and 

characteristics shared by all databases. This structure is also meant to keep separate the technical 

aspects to the database design, which might be of interest to a more specialized audience, from 

the purely historical and descriptive/analytical sections to follow. 

The work is divided into six main chapters, which address both broader, theoretical or 

conceptual issues, as well as the application of the principles of database design to the 

construction of various digital infrastructures.  

The HPDT (Historical Population Database of Transylvania) was contains data drawn 

from parish registers of baptism, betrothals, marriages, deaths, change in denomination, 

confirmation, blessings, vaccination. The HDG (Historical Data Grinder) is also based on 

archival or edited sources in a more narrative format, like press, correspondence, memoirs, 

yearbooks of institutions and so on. The IOVR (War Invalids, Orphans and Widows) Database 

harnesses its information from the files of individuals registered for receiving pensions, which 

include a large variety of documents, among which the main types were the following: civil 

status papers, reports of personal characteristics of enrolled soldier, information about war 

participation, testimonies proving the disappearance/ death, medical records, data regarding the 

situation of the beneficiaries’ family and the amounts of money they received and pieces of 

evidence attesting changes in the situations of pension beneficiaries. The PDT (Probate Database 

of Transylvania) contains testaments and probate registers. For an adequate understanding of the 

complexity of databases each chapter of this work is introduced by a complete description of the 

sources used for building the databases. 

 The historical sources are complemented by the secondary literature on how to build and 

manage historical databases. The databases for HPDT, HDG, IOVR and PDT were built in 

MySql, an Oracle relational database management system (RDBMS) based on Structured Query 

Language (SQL). MySQL is the most popular open source database, as it also runs on multiple 
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operating systems including Windows, Linux and the Unix platform. In most cases MySql is 

associated with web applications and was developed to manage large databases very quickly. 

The web applications used for creating the User Interface are the Ruby language and the 

Ruby on Rails framework. Rails is an open source model-view-controller (MVC) framework that 

allows the developer to write less code while accomplishing the same goals (the HPDT has 

almost 71 000 lines of code).  

All the applications were deployed on an Ubuntu server using Ruby Version Manager 

(RVM). RVM helps managing different installed versions of ruby and rails, while each 

application has its own package of small routines that need to be installed. The connection 

between the applications and the Apache web server is made through Phusion Passenger, a 

powerful web and application server.  
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CHAPTER 1. Databases in Historical Research: A Transformative Instrument 

The first chapter of this thesis was dedicated to an overview of the existing databases, 

with an emphasis on those exploiting historical sources. While databases can serve many needs 

in historical research, we can point out a number of functions in which the historian is always 

interested in, like the management of data, record linkage and data analysis. 

Kees Mandemakers and Lisa Dillon have created a guideline with the best practices and 

stated the importance of selecting the right kind of sources from which to draw a dataset to be 

included in a database, emphasized the means of data input, their integration, storage, and 

dissemination. They recommended that the sources to be transcribed literally in the computer, 

creating a digital clone of the written document. Further on, there should be a database for the 

sources, one for the standardised data, and a third one for public release. The standardised 

database allows corrections to the data, cleaning and coding the values, as well as the integration 

of different data sources. This type of database is called in literature source-oriented database. 

Its advantages are clear: it offers a very large variety of research themes, the data are reliable and 

can be counted, linked, studied to a high level of detail. But it also has its limitations. If there are 

limited resources or the time is not enough at some point some information must be excluded 

which is contrary to the principles established by Mandemakers & Dillon. (Mandemakers & 

Dillon, 2004) 

 Another model in use is the so-called method-oriented database. It is easier to 

design and build, and the data collection takes less time. For this kind of approach, it is essential 

to know from the beginning what is the research question, and even what kind of queries to run. 

Once the design is in place it is very hard to diverge from the functionality of the database, for 

example to pursue another research question. 
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 For the historians who deal with the study of historical population, the source-

oriented database remains the best approach. To include a full population from a region into the 

database can however take a lot of time: some of the historical population databases were started 

decades ago and are still under development. Most of the databases focused on demography and 

population studies are centralised online on the European Historical Population Samples 

Network (EHPS-Net), created in 2011 to bring researchers from all over the world together in 

order to create a common format for the various databases on population. Among them, we can 

count the HPDT. 
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CHAPTER 2. What is a database? Basic Tenets of Database Functionality 

The second chapter is devoted to the models used for database construction, and the 

means of data storage and data access. Both are relevant for the models employed for the 

Romanian databases that I have created. During the research developed for the present PhD 

Thesis I have noticed that there are a lot of misunderstandings and misuse of the term database. It 

was one of the present work’s aims to provide historians with basic applied knowledge of what 

precisely constitutes a database, and how historical sources might be translated into the relational 

database format. There are a multitude of file types and mediums in which data can be stored. 

However, in order for them to be considered databases, they must provide not only storage of 

data, but also of the relations between the bits and pieces of information included in a historical 

source, the ties provide them with meaning. Moreover, a database needs to provide efficient 

ways of accessing and retrieving data (insert, update, delete, and visualisation). 

 The relational database model was first theorized by E.F. Codd in a paper published in 

1970, when he developed a series of basic rules. According to his rules, a database is a “well-

organised collection of data that are related in a meaningful way, which can be accessed in 

different logical orders” (Codd, 1970). All the raw data are stored in an organised manner, but the 

information can still be immense. There is a software program known as data management 

system (DBMS) that manages the database and translates between user requests and the data 

storage. Numerous DBMS are available today, like Microsoft Access, FileMakerPro, Oracle, 

Mysql, PostgreSql, DB2 etc. The DBMS need to have the following capabilities: to provide a 

way to enter, modify and delete data, to find a way to retrieve the information, e.g. the queries, 

and should offer restricted access to data by creating users and passwords. 

The graphical database is an online DBMS that works on a graph data model. A graph 

data model consists of two elements: nodes (entities) and relationship. A node is an entity 
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(person, place, category, profession etc.). Each relationship represents how these nodes are 

associated with each other. This kind of database offers a great flexibility especially for adapting 

documents, texts and literature to fit into a system. The graph database is not suitable for large 

amount of data and for handling queries that covers the entire database.   

A spatial database is a collection of information that is optimised to store objects defined 

in a geometric space. Usually these are associated with geographic locations, topographic 

features etc. Data for spatial databases are stored in lines, polygons, points, coordinates. 

I have emphasized the details of a relational database, where objects are organised into a 

collection of relations which are depicted in a tabular form. A schema has mainly two 

components: Entity and Relationship. Entity is an object for which we want to store the 

information into the database. There are usually easy to recognize like Clients, Students, 

Employees. They are correspondent the tables in the relational model. Relationship define how 

the entities stored in the database interact with each other. In general the database is organised in 

several tables with columns and rows identified by a unique key. Each column represent an 

attribute of the entity. The logical connection between these tables` rules is the relation: each 

table represents a relation; each column on a row has a single value; every row has a unique 

identifier called primary key; there is no identical column (they need to have different name); all 

the entries on a column have to be on the same type.  

There are three types of relationships that define the connection between entities: one-to-

one, one-to-many and many-to-many relationship. Relational database model normally do not 

permit to apply directly the many-to-many relationship. In order to avoid confusion, the 

relationship is divided in one-to-many relationship with the help of a third table, usually called a 

join table. A join combines two or more tables from the database based on a common 

relationship (foreign_keys). An important factor that affects the performance of the database is 

the join operation, they are the connecting factor between the tables in a relational model, 

everything can be retrieved if the join statements are correctly applied. One of the processes used 

in building a relational database is normalisation, in order to avoid redundancy. 
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When developing a database, it is very important to follow a stepwise cycle of activities. 

Jan. L Harrington referred to this as the structured design life cycle, and it includes the 

assessment of needs, the design of the database, and the development and implementation of the 

database. After the implementation there is a testing phase and then the cycle repeats itself until 

the database reaches the optimum configuration. 
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CHAPTER 3. Historical Population Database of Transylvania 

The third chapter was dedicated to the Historical Population Database of Transylvania 

(HPDT). HPDT was born as part of a project with the main goal of building a population 

database covering the period between 1850 and 1914 in Transylvania. It is the largest chapter, 

because it deals with the first historical population database created in Romania. The overview 

includes a discussion of the HPDT’s three separate databases and its many versions, as it can 

serve as a model for other databases implemented in the Romanian historical field. 

The chapter opens with an overview of the sources used for the database creation. The 

main sources are vital registrations (baptisms, marriages, burials) which were filled in and kept 

by the church. As a characteristic for Transylvania is the fact that the church registers were 

written in several languages (Romanian, Hungarian, Latin, German etc.) with different alphabets 

(Latin, Cyrillic) and scripts (Kurrentschrift etc.). The registers are also from diverse 

denominations: Orthodox, Greek-Catholic, Catholic, Reformed, Lutheran, Jewish etc. These 

proved to be a challenge for the database architect and for the operators, since the database had 

to be permanently adjusted to reflect the sources. Parish registers are some of the most widely 

used sources for historical demography. 

The information in the HPDT respects with great strictness the original sources, 

following the source-oriented model, even though during the data entry process the operator 

might have noticed various errors of writing, registration, or simply omissions which could have 

easily been filled by logical deduction. Thus, the information from the database faithfully follows 

the character of the source to the letter, with all its potential errors or alterations. Wherever 

needed, the operator noted in a separate rubric the observations or the issues related to any 

particular situation. The entire database is in English (including the observations made by the 

operator), but the information per se was transcribed in the language of the original registry, 

without diverging from the source. 
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The third chapter of the thesis then analyses the dataset construction and follows with the 

description of the triple database that HPDT encompasses: the source database, the standard one, 

and the open access one. From the beginning the database was developed to have a research 

component and a public open access one. The research database, available only by user login has 

a source database, a standard database and a table with linked individuals. The public database 

(http://hpdt.ro:4080) is an open access website that offers to the broad public an insight on the 

dynamics of Transylvanian population from 1850-1914. The information presented in the open 

database is part of the source database. 

 All database components of Historical Population Database of Transylvania (HPDT) are 

created in the relational database model using MySql database management system, an open 

source framework and have a User Interface created in Ruby language program and Rails 

framework. The user does not have a direct connection to the database itself, but it relates to it 

through the User Interface that enables the insert, edit and deletion of records. It follows the best 

practices model for constructing the population databases. 

Each table details a single type of vital event from the perspective of the religious 

ceremonies accompanying it: Baptism (Tbirths), Engagement (Tbetrothals), Marriage 

(Tmarriages) and Burial (Tdeaths). In addition to the three main tables there are several 

complementary tables, related to each other by a corresponding column in order to handle 

complex queries, to search and find data in a logical manner and to eliminate redundancy. The 

logical connection between the tables is made by the foreign key. To the foreign keys are added 

constraints, functions that ensure the database will never have orphaned records in a child table. 

All the additional tables are related to one or all 4 of the main tables by one column or 

several columns. There are 24 look-up tables that help with maintaining the information in a 

normalized form. Presently, the Tbirths table is connected to 21 complementary tables, 

Tmarriages has 44 connections, Tdeaths has 20, and Tengagements has 7 connections. Some of 

these connections are made to the same secondary tables. 

In order to maintain a balance between the principles of best practices in historical 

databases and the principles of a good relational database separate tables for Priests and 
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Midwives were created. To eliminate redundancy, the table Tpriests records the priest just once 

and is linked to the tables of major events by a foreign key – priest_id. Thus, it manages to 

eliminate the manual entry of the same priest in thousands of rows. The table for midwives – 

Tmidwives - is constructed in exactly the same fashion. The table is linked to the Baptism table 

by a foreign key – tmidwife_id. 

There is a table that documents the original source (Tsource) – where it can be found, the 

language used, the alphabet, the parish and denomination, the dates of the first and last record. 

Next, the third chapter delineated the Standard Database. In order to have a better quality 

of the Record Linkage process the recorded information was first standardized. The tables from 

the Source database were duplicated in another database called Standard Database. 

In addition to the tables originating from the source database several tables have been 

created. The most important table is the table for names (Tnames). Standardization has been done 

for first name, last name and nickname. A second independent table is Tlocation, which contains 

all the localities mentioned into the database with the standard correspondent.  

Another standard table is the occupation table – Toccupation. All the occupations 

mentioned in the database were added to a table and encoded using the Historical International 

classification of occupation HISCO. 

After the standardization takes place, then the record linkage can be implemented. Record 

linkage is the process of finding datasets that are referring to the same entity across multiple 

sources, to find double records and merge them Thus, every piece of information about the entity 

is bound together in order to have a complete record of that entity. It is a method of standardizing 

information which can be found in sources that do not share a common denominator (id, national 

identification number, social number etc.) It has begun to be regularly employed in historical 

research dealing with big data, especially in the past decade. In Romania, the record linkage 

process had never been used for historical research, as until now there was no database for 

historical population large enough to permit this kind of research. The building of HPDT created 

the necessary structure for trying the methods of record linkage. 
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The algorithm for record linkage is based on the mathematical formula of calculating the 

Jaro-Winkler distance. This formula measures the similarities between two strings of characters 

(names, places, occupations etc.). In order to apply the automated Record Linkage a new table 

was created – Individuals. The table was populated with data extracted from the three event 

tables of the sample.  

The open access database was presented in the last part of the third chapter. The 

Historical Population Database of Transylvania (HPDT) also has an open access component 

available to the wider public (http://hpdt.ro:4080). It contains all the events recorded in the 

original database regarding Baptisms, Marriages and Burials. Not all the columns from the 

original database were displayed, but rather only a selection deemed relevant for non-specialist 

users. 

Designing and building a database, especially when using a Source oriented approach is a 

time-consuming task. When working with complex sources, with heterogeneous information the 

task will prove extremely challenging, although some of the results are quite promising for the 

historians with a focus on population studies. All the results, and especially the record linkage 

process depend very much on the quality of sources. Transylvania has a unique position where 

the different denominations offers a variety of sources with a multitude of information fields. 

The problem occurs when all this variety must be integrated in source-oriented model. 
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CHAPTER 4. The Historical Data Grinder 

The next chapter of the thesis was dedicated to the development of the next historical 

database, namely the Historical Data Grinder. Its primary merit it is that it acknowledges the 

different research systems employed by historians, therefore offering an alternative to the 

relational database model. 

The historical sources include a high number of biographical and prosopographic 

instruments, like books, dictionaries, various lists of names, schematismi. Unfortunately, they are 

available only in printed format or in electronic versions, therefore they are not so easily 

accessible, and they do not encourage comparative approaches. 

Considering these factors and the need of a common framework where the information 

from multiple sources can be stored and connected with the already existing databases, we 

believe that the best suited model is the Entity-Attribute-Value (EAV). The EAV model is also in 

accordance with the computer knowledge of the Romanian historians. 

The main advantage of the EAV system is its flexibility. The simplest form of this design 

contains only three tables for entity, attribute and value, and the metadata table. Adding a new 

attribute to the entity does not require creating new columns and redesigning the database by the 

programmer. It is a simple task of adding another row to the entity table which can be done by 

the researcher. In the same manner the attributes are included in Attribute table. The data format 

is very clean, the relations are very clear, and it is much more suitable when new attributes need 

to be stored in the database on a regular basis. 

For the historian, the main challenge is understanding how the EAV design works. We 

created a model named Historical Data Grinder (HDG) where the information is decomposed 

according to the EAV design. There are two ways of recording the information. First the 

information can be processed offline. The historian can organize the data into spreadsheets 
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following the design of the database entry form. Then the information is imported into the 

database in bulk through .csv files. The second method is by inserting the records one by one 

into the database using insert/edit form. This requires a permanent internet connection and more 

time. 

In the current structure, the database can accept theoretically any kind of historical 

information, from the reconstruction of family relations in small circles or in local or 

geographical clusters, to the reproduction of the evolution of administrative changes, with their 

modifications in time and even with the related population if desired (the latter in turn divided 

into categories as needed). It has an increased ability to act both as an aggregator, and as a stand-

alone database. 

The graphical interface of HDG lists the records in a tabular form. Through the web 

interface, the user can also download records in .csv or .xls file formats based on search filters in 

order to extract only the information needed for research. 

The Entity-Attribute-Value (EAV) model fits much better with the needs of the historians 

who use various sources and need to integrate them into a complex analysis. Flexibility is the 

main advantage proposed by the EAV model, while the main challenge is understanding how the 

EAV design works and how to join multiple data into a coherent model that allows complex 

analysis. 
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CHAPTER 5. War Invalids, Orphans and Widows Database: IOVR 

The fifth chapter was devoted to the War Invalids, Orphans and Widows Database. 

After the end of the First World War, in order to support the affected people, the transitional 

authorities of Transylvania and then the central ones in Bucharest issued a series of regulations 

and laws regarding the invalids, widows and orphaned children. The files of people registered for 

receiving pensions contain a variety of documents the main type being: civil status papers, 

reports of personal characteristics of enrolled soldier, information about war participation, 

testimonies proving the disappearance/ death, medical records, data regarding the situation of the 

beneficiaries’ family and the amounts of money they received and evidences attesting changes in 

the situations of pension beneficiaries. 

The database was structured into three main tables (Invalids, Widows, and Orphans), two 

secondary tables (Children, Events) and five auxiliary tables (Counties, Places, Relation, Ranks, 

Units). Three tables are used in common with HPDT (Denomination, Marital Status and 

Occupation). There other three joint tables are connecting the Occupation table with the main 

tables in order to create a many-to-many relationship enabling the multiple selection. The IOVR 

model has presently 16 tables and it is connected with HPDT database, but it can also be 

separated and built as an independent database if necessary. 

There are entry forms for the invalids, widows, and orphans. In the distant future, we 

hope that the data can be linked to information from the Historical Population Database of 

Transylvania (HPDT), which would allow the identification and tracking of individuals in the 

past of Transylvania, both before and after the twentieth century wars. 
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CHAPTER 6. The Probate Database of Transylvania  

The sixth and final chapter focuses on the Probate Database of Transylvania (PDT). 

Built with a different purpose in mind than both the Historical Population Database of 

Transylvania and the Historical Data Grinder, PDT was designed to host information from 

several well-defined types of sources dealing with social, professional, and economic attributes. 

While similar to the HPDT in conceptualisation (source-oriented rather than research-oriented or 

EAV), it nevertheless adopts a more fragmented approach to the informational content of the 

sources it breaks down than in the case of parish registers. 

The purpose of the Probate Database of Transylvania is to collate data at individual level 

from several types of social-economic and juridical sources. Romanian research has been late to 

discuss probate inventories and estate divisions, or fiscal conscription/taxpayer lists as sources. 

The Probate Database of Transylvania is currently structured into twelve tables, and it is 

hosted on the same server as the HPDT, with which it shares the design of the General User 

Interface. Like the HPDT, it was also constructed in .sql, its architecture evolving to cope with 

the variation in the sources. Nevertheless, as opposed to the HPDT, it does not yet follow the 

original source with faithfulness, instead breaking it down into its main components. 

The structure of the Probate Database of Transylvania currently follows two major 

pathways, determined by the two types of sources it incorporates. Each type of sources has its 

own source table – Wills_Sources and Register_Sources respectively. The Individuals table is 

also linked to several other smaller tables beside the Civil Status table, namely the Ethnicity, the 

Role, and Profession tables. Another table that deserves mention is the Relation table, in which 

the relations between individuals mentioned in the documents entered into the database are 

codified. 
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While it adopts certain principles and guidelines from both the source-oriented model and 

the EAV model, it departs from both of these in certain aspects: only main entities such as 

individuals, divisions, or last wills and testaments are singled out as such, while other sections 

follow the source more faithfully, given the great variety of attributes and values present in the 

sources.  

Because the linkage process will ultimately involve primarily individuals and pieces of 

real estate (to the extent that it is possible), information is entered gradually, focusing primarily 

on collating data on the persons noted in the sources, where they owned property, and what it 

was worth. Although this contravenes some of the principles on database construction of 

historical population databases, as outlined by Mandemaakers and Dillon (2004), it is much 

easier and less time-consuming than the faithful reproduction of the historical sources used in 

their entirety, prior to any kind of standardisation. 
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CONCLUSIONS 

The fast development of information technology (IT) has had considerable impact in all 

scientific fields. In the past decades, this impact has begun to make itself felt in the humanities as 

well, with the crystallization of sub-disciplines such as social science history or the emergence of 

journals such as Historical Computing or Historical Methods. When historians as a branch 

became increasingly familiar with the computer, a lot of information that was otherwise 

processed manually could be analyzed automatically, thus freeing time to explore a myriad of 

research techniques and theoretical orientations. The research job became a lot easier especially 

when it comes to storage space, easy ways to access and retrieve data, allowing the historian to 

perform complex analyses on large quantities of data in a matter of minutes.  

Nowadays, we cannot imagine our life without a computer. The information we gather as 

researchers is ever-growing and requires a platform in order to be studied and shared among 

scholars. Therefore, all the information must be organized in an efficient manner that enables the 

researcher to manage, process and share the results. The best solution is a data management 

system – database – which has experience wide-scale development due to the necessities of 

research. The most common used system of this type is the relational model.  

Since Codd theorized the first relational database model (Codd, 1970) the use of 

databases has increased exponentially. Now the use of databases is part of everyday life, having 

also changed the concept of research methods. The creation of vast databases by researchers, as 

well as the use of modern statistical techniques, and the focus on the social foundation are 

defining traits for the new history. The development of databases is central in the transformation 

of methods in research. 

All the information from the above-presented four Romanian databases will be at some 

point in the future linked and inter-connected. All of them display a conceptual model that deals 

with different kinds of sources, reflecting the flow and content of actual historical research, 

!21



where information must be drawn from multiple directions. What the constructions of these 

digital infrastructures has shown is that the quality and heterogeneity of the sources is the main 

feature dictating the architecture of the database, beside historians’ particular research questions 

or the costs and benefits of a method-oriented vs. a source-oriented approach. The experience of 

building the HPDT, the HDG, the IOVR and the PDT databases has amply demonstrated that the 

ideal solution for Transylvania is a remodelling of classical source-oriented database that 

accommodates the sources and combines the standardization of data with the original 

information. 

Moreover, the experience of creating these digital infrastructures has also shown the 

importance of informed communication between historians and the database developer, the first 

and key step in ensuring that the best possible overall solution is implemented. While neither 

party can be expected to be a specialist in the other’s field, historians wishing to include a digital 

component into their research projects in the form of a database need to have at least a basic 

understanding of the main tenets of database construction and its functionalities, in order to 

structure their sources in the most appropriate manner. While the database architect’s expertise 

with historical sources is invaluable, it also falls to the historians to translate what it is their 

projects need to achieve, the specificities of their particular sources, and to have a clear overview 

from the beginning of the amount of heterogeneity present in the future data. The present work 

has therefore also tried to constitute a first stepping-stone for Romanian historians interested in 

constructing or working with a database, basing its accessible account on current digital 

infrastructure projects developed in Romania.  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