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 Databases Data Curation Primer 
 

A general data curation primer for databases 
 
This primer is intended as a general introduction to curation of databases commonly used 
for research. It can also serve as a template for primers about a specific database platform. 
It largely follows the structure of the existing primer on Microsoft Access. 
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generously funded by the Institute of Museum and Library Services # RE-85-18-0040-18. 
 
Introduction to Database  
A database is an organized collection of data, generally stored and accessed electronically 
from a computer system. Most databases contain multiple tables, which may each include 
several different fields or columns. For example, a company database may include tables for 
products, employees, and financial records. Each of these tables would have different fields 
that are relevant to the information stored in the table. 
 
Almost all the databases come with a Database Engine with a graphical user interface (GUI) 
and security features. The main components of a database include software, hardware, 
query language, database objects, such as tables, schemas, and procedures: 

● Database engine or database server is a database management system where users can 
use the underlying software component to create, read, update, and delete data from a 
database. Examples: MS SQL Server, Claris FileMaker Server, and Oracle 12c; a database 
server can either be installed on a regular computer or a server computer, such as 
Windows or Windows Server and MacOS 

● Query language: structured query language (SQL) is used to communicate with database 
for accessing and retrieving records from database server. Examples: FileMaker query 
language, MS SQL  
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● Database schema: it is used to depict how tables are related to each other structurally. 
Examples: snowflake or waterfall (Claris FileMaker) 

● Database entity-relationship model (ERD): it is a visual form of relational databases in 
chart or graph 

● Tables with the following components or properties: 
o Columns or fields to list a type of data; rows or records that possess all or some 

of the properties listed in the columns 
o Data type: string, number, date or Boolean (true or false) 
o Primary key: a unique, but not null identification (ID) field to identify each record 

only by this key, for example employee ID, student ID 
o Foreign key: a column or field, such as name, ID that can be used to related to 

another table; it would be the primary key in the other table 
o Index, searchable such as primary key ID, foreign key ID for finding record 

easily; Index helps improve the database’s performance, this is especially 
helpful for searching records in large databases 

 
List of common databases for home, business, and research  

● Claris FileMaker: https://www.filemaker.com/ 
FileMaker Pro is a cross-platform relational database application from Claris 
International, a subsidiary of Apple Inc. It integrates a database engine with a 
graphical user interface and security features, allowing users to modify the database 
by dragging new elements into layouts, screens, or forms. 

● IBM Db2: https://www.ibm.com/products/db2-database 
Db2 is a family of data management products, including database servers, developed 
by IBM. They initially supported the relational model but were extended to support 
object-relational features and non-relational structures like JSON and XML.  

● MS Access: https://products.office.com/en-us/access?rtc=1 
Microsoft Access is a database management system from Microsoft that combines 
the relational Microsoft Jet Database Engine with a graphical user interface and 
software-development tools. It is a member of the Microsoft Office suite of 
applications, included in the Professional and higher editions or sold separately. It is 
suitable for home and small business use.  

● MS SQL Server: https://www.microsoft.com/en-us/sql-server/default.aspx 
Microsoft SQL Server is a relational database management system developed by 
Microsoft. As a database server, it is a software product with the primary function of 
storing and retrieving data as requested by other software applications—which may 
run either on the same computer or on another computer across a network. 

● MySQL: https://www.mysql.com/ 
MySQL is free and open-source software under the terms of the GNU General Public 
License and is also available under a variety of proprietary licenses. MySQL was 
owned and sponsored by the Swedish company MySQL AB, which was bought by 
Sun Microsystems (now Oracle Corporation). In 2010, when Oracle acquired Sun, the 
owner forked the open-source MySQL project to create MariaDB. 
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● Oracle Database: https://www.oracle.com/database/ 
Oracle Database is a proprietary multi-model database management system produced 
and marketed by Oracle Corporation. It is a database commonly used for running online 
transaction processing, data warehousing and mixed database workloads. 

● PostgreSQL: https://www.postgresql.org/ 
PostgreSQL, also known as Postgres, is a free and open-source relational database 
management system emphasizing extensibility and technical standards compliance. 
It is designed to handle a range of workloads, from single machines to data  
warehouses or Web services with many concurrent users. 

 
Table: general information for common databases  

Database 
Names 

Download Links and 
Sample Datasets 

Operating 
Systems 

Cost Typical 
Applications 

File 
Extension 

Claris 
FileMaker  

https://www.filemaker.com/trial
/ 
 
https://figshare.com/articles/Imp
orting_FishNET_to_FMPA_/8301
113 

Linux, 
Windows, 
Mac OS, 
Cloud/Cent
OS 

Yes Creating 
custom apps 
for Business 
and home, 
such as CRM, 
Project 
Management, 
Invoicing 
system, HR 

.fmp12,  

.fmp7 

IBM Db2 https://www.ibm.com/products/
db2-database 
 
Most of the sample application 
programs 
under DB2PATH/sqllib/samples u
se sample database for 
demonstrating various features 
of Db2 databases that makes it 
easy to understand the 
technology. 

Linux, 
Cloud, 
Windows 

Yes Business .db2 
.c 
.sqc 
.vbp 
.java 
.cdisk 
.ctape 
.cpp 

MS Access https://products.office.com/en-
us/access?legRedir=true&Correla
tionId=94b20744-7db7-466c-
b468-01a3612953db&rtc=1 
 
https://figshare.com/articles/Matu
ra_NP_ESA_vegetation_survey/5
630335 

Windows 
10 for PC  

Yes Home, small 
business 

.mdb,  

.accdb 

MS SQL 
Server 

https://www.microsoft.com/en-
us/sql-server/sql-server-
downloads 
 
SQL Dump of the database 

Windows, 
Cloud/Azur
e 

Yes Business, 
education, 
government, 
healthcare, 
technology 

.mdf 

.ndf 

.sql 
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Comparison of MS Access to other databases  
The following table shows a structural layout for future databases primers. Again the 
MS Access primer is being used as a template.  
 
Table for System Properties Comparison: MS Access vs. MS SQL Server 

Information extracted from DB-Engines website 

Database Names Microsoft Access   Microsoft SQL Server   
Description Microsoft Access combines a 

backend RDBMS (JET / ACE 
Engine) with a GUI frontend for 
data manipulation and queries.  

Microsoft relational DBMS 

Primary database model Relational DBMS Relational DBMS 
Website products.office.com/en-us/access www.microsoft.com/en-

us/sql-server 
Technical 
documentation 

msdn.microsoft.com/en-
us/library/office/ff604965.aspx 

docs.microsoft.com/en-
ie/sql/sql-server/sql-server-
technical-documentation 

Developer Microsoft Microsoft 
Initial release 1992 1989 
License  commercial  commercial  
Cloud-based only  no No 
Implementation 
language 

C++ C++ 

Server operating 
systems 

Windows  Linux 
Windows 

MySQL https://dev.mysql.com/downloads
/installer/ 
 
https://figshare.com/articles/_So
urces_of_data_in_the_HIVToolbo
x_MySQL_database_/443257 

Windows, 
Linux, Unix, 
macOS, 
Oracle 
Cloud 

No Business, 
education, 
government, 
healthcare, 
technology  

.frm 

.myd 

.sql 

PostgreSQL https://www.postgresql.org/dow
nload/ 
 
https://figshare.com/articles/Dru
gCentral_Full_PostgreSQL_Datab
ase_/3811608 

Windows, 
Linux, Unix, 
macOS, 
Azure 
Cloud 

No Business, 
education, 
government, 
healthcare, 
technology 

.dbu 

.sql 

Oracle 
Database 

https://www.oracle.com/index.ht
ml 
 
https://github.com/oracle/oracle
-db-
examples/tree/master/sql/analyt
ical-sql-examples 

Windows, 
Linux, Unix, 
macOS, 
Oracle 
Cloud 

No  Large scale 
business, 
education, 
government, 
healthcare, 
technology 

.sql 

.dbf 

.log 

.rdo 

.arc 
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Data scheme yes Yes 
Typing  yes Yes 
XML support   Yes 
Secondary indexes yes Yes 
SQL  yes Yes 
APIs and other access 
methods 

ADO.NET 
DAO 
ODBC 
OLE DB 

ADO.NET 
JDBC 
ODBC 
OLE DB 
Tabular Data Stream (TDS) 

Supported programming 
languages 

C 
C# 
C++ 
Delphi 
Java (JDBC-ODBC) 
VBA 
Visual Basic.NET 

C# 
C++ 
Delphi 
Go 
Java 
JavaScript (Node.js) 
PHP 
Python 
R 
Ruby 
Visual Basic 

Server-side scripts  yes  Transact SQL, .NET 
languages, R, Python and 
(with SQL Server 2019) Java 

Triggers yes  yes  
Partitioning methods  none tables can be distributed 

across several files 
(horizontal partitioning); 
sharding through federation 

Replication methods  none yes, but depending on the 
SQL-Server Edition 

MapReduce  no  No 
Consistency concepts   Immediate Consistency 
Foreign keys  yes Yes 
Transaction concepts  ACID  ACID  
Concurrency  yes Yes 
Durability  yes  yes  
In-memory capabilities   yes  
User concepts  no  fine grained access rights 

 
A similar table can be used in future primers to compare databases system properties: 

● Table for System Properties Comparison MS Access vs. MySQL 
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● Table for System Properties Comparison MS Access vs. PostgreSQL 
● Table for System Properties Comparison MS Access vs. Oracle DB 
● Table for System Properties Comparison MS Access vs. IBM Db2 
● Table for System Properties Comparison MS Access vs. FileMaker 

 
Two very important components from the MS Access primer are listed here 
for users’ reference: 

Key questions to ask yourself 
● Is documentation about the columns included? I.e., a codebook. The codebook is 

especially critical to understand the relationships between the tables 
● Are the primary/foreign key relationships described? Exporting individual tables to a 

spreadsheet format does not keep these relationships so it is critical to document 
them (at least include an exported version of the Relationships diagram alongside the 
exported tables). 

● How easily could this database be exported into flat CSVs? The answer will depend on 
the above points 
o If exporting is easy i.e., if there are no relationships between tables and there is no 

embedded code or forms that are integral to the purpose of sharing the dataset. 
Suggest simply exporting it rather than archiving the database itself, since the 
database adds no particular functionality. 

● Is the data contained in the database sourced from somewhere else? 
o It could be that the database was used to organize other data. 
o If the data is available elsewhere, it might be that it is in a more “FAIR” (Findable, 

Accessible, Interoperable, and Reuse) format there and it would be worth pointing 
that out in the metadata. 

● What version of the database platform/Access was used? 
o Most of the time, this will not be stated so you will just have to try to open it and 

see if it works. 
● Is your version of database platform/MS Access secure? 

o Make sure options to disable macros and other code from executing automatically 
is disabled since you do not know if the dataset could be malicious. The default of 
newer versions of Access is to disable such functionality. 

Key clarifications to get from researcher 
Very useful clarifications 
● For data entry databases with forms, a description of the data entry workflow would 

help with understanding the underlying database structure 
○ What is the main entry form? Where does the entry workflow start? Etc. 
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● Documentation of the meaning of the relationships in the database, not just which 
relationships exist (the latter can simply be obtained via the Relationship Diagram 
which is auto generated by Access) 

● Is the data available natively in a non-Access format elsewhere? 
 
Nice-to-have clarifications 
● Documentation description of database table fields, ideally within the database design 

metadata. 
● Documentation of macros and modules, ideally as comments within the code. 
● What version of Access was used? 
● Which tables and/or queries do specific results from the paper come from (in cases 

where the database is specifically associated with a publication)? 
 

MS Access Primer starts here. 
This section lists the headings and topics used in the MS Access primer, which can be used as a 
basis for primers of other databases. 

1. Outline 
2. Overview  
This primer describes the curation of [chosen database platform] files. 
3. Description of Format 
4. Examples 
Common use cases and dataset examples. 
5. Dataset Examples 
6. Viewing 
Information about viewing dataset with older or newer version of the software.  
7. Key questions to ask yourself 
List of important questions to ask for best data curation practices.  
8. Key clarifications to get from researcher 
List of very useful clarifications 
9. Applicable metadata standard, core elements and readme requirements 
10. Preservation/General practice for long-term preservation of database data 
(See the MS Access primer as a model for content that could be applied to these sections) 

● Exporting Tables and Objects 
● Database Documenter 
● Linked Tables 
● ICPSR Recommendations 

11. What to look for to make sure this file meets FAIR principles 
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12. Unresolved Issues/Further Questions 
13. Documentation of curation process: What do you capture from curation process? 
14. Bibliography 

● Data Carpentry SQL discussion, such as SQL databases and R, Data Management with 
SQL for Ecologists, and Data Management with SQL for Social Scientists 

● Library of Congress has some good descriptions 
○ MDB, ACCDB 

● Database preservation: more advanced techniques that are platform-independent 
○ Database Toolkit 
○ SIARD (Software Independent Archiving of Relational Databases) 

● Database Visualization Toolkit: Relational Database Viewer for databases based on 
SIARD 2 

15. Appendix A – [Database platform]  

CURATED checklist 
Checklist of CURATED Steps Performed by the DCN 
 

MS Access Primer template ends here.  
 
Additional resources and contacts: 
For additional resources for database or curating database files, we recommend:  

• Data Curation Network (DCN) where you can find a lot of resources, such as data 
curation primers, data curation education events and materials, and data curators 
whom you can contact with any questions you have.   

• Microsoft website for archiving Access data: https://support.microsoft.com/en-
us/office/archive-access-data-a4e5e789-ec7f-4e4c-bcde-74967be27d50?ui=en-
us&rs=en-us&ad=us 

• Oracle In-Database Archiving: https://docs.oracle.com/database/121/VLDBG/GUID-
5A76B6CE-C96D-49EE-9A89-0A2CB993A933.htm#VLDBG14154 

• Relational Databases and Microsoft Access by Ron McFayden 
• Intro to SQL: Querying and managing data from Khan Academy 
• SQL for Librarians from Library Carpentry 
• https://www.loc.gov/preservation/digital/formats/fdd/fdd000426.shtml 

Attributions 
Data Curation Network (DCN): https://datacurationnetwork.org/ 
Wikipedia https://en.wikipedia.org/wiki/Database 
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