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 What’s table/tabular data

 Relational table data

 Data Pre-processing

Outline



Tabular (Table) data is the basic and most efficient form of data management.

What is tabular/table data

Old Babylonian (ca. 1900-1600 BC)

https://cdli.mpiwg-berlin.mpg.de/search?layout=full&id=P368686

Note: As we will discuss relational databases later, 

people often prefer the term “relational table data.”



A table is an arrangement of information or data, typically in rows and columns, or 

possibly in a more complex structure. [1]

What is table data

Simple table (2D, our focus) 

Some complex tables

[1] https://en.wikipedia.org/wiki/Table_(information)



 Title: describes the summary of the table content.

 Column: 

 Each column stands a specifical attribute

 Column name/header describes the column meaning and value types

 Row: a collect of columns, each row describes a single data sample.

 Cell: the intersection of a row and a column.

Some key features of 2-D simple table data

Title

Row

Column schema

Cell



 Table data: a dense and “meaningful attribute”-format data

 Attribute number is countable

 Each attribute/column should be human understandable

 Matrix form should be dense

Table data vs non-table data



Some typical non-table data

Image dataAudio data

Why is not table data

Text data

1. Attribute number countable

2. Attribute meaningful 

3. Dense matrix form

(numerical samples in a 

continuous sequence)
(sequences of words, 

and symbols …)

(the underlying pixel 

values of an image)

“Self-describing" data
(human-readable text to 

format/describe data)

Note: more discussing may be needed.



 What’s table data

 Relational table data

 Data Pre-processing

Outline



 A relational database is a database based on the relational model of data, as proposed 

by E. F. Codd in 1970.

 Present the data to the user as relations (a presentation in tabular form, i.e. as a collection 

of tables with each table consisting of a set of rows and columns);

 Provide relational operators to manipulate the data in tabular form.

Preliminary: Relational Database

https://en.wikipedia.org/wiki/Relational_database



Relational databases rule the world 

Ranking scores per category in percent, February 2025



 Relational tables (the core of Relational Database) are a set of tables which all have 

two “keys”:

 Primary key: a unique identifier of a row

 Foreign key: a reference to a primary key, to create relationship between different tables 

Relational table data

Relational tables



Example of relational table (I)



Example of relational table (II)



 Metadata is "data that provides information about other data", but not the content of 

the data itself. [1]

 Metadata of table data:

 Table-level: table name, size, row number and (intra/inter relationships) etc.

 Column-level: column name, numeric type and etc. 

Table Metadata

[1] https://en.wikipedia.org/wiki/Metadata https://dataedo.com/kb/data-glossary/what-is-metadata



 Metadata in relational databases, including all the information that make up that 

database’s schema, like:

 Table names

 Field names

 Entity keys

 Foreign keys

 Data types

 Views

 Integrity constraints

Metadata in RDBs



 What’s tabular data

 Relational table data

 Data Pre-processing

 Empty Data Imputation

 Metadata Prediction

 Error Data Repair 

Outline



 Given a table with corrupted/missing values, predict the missing cell values.

Cell Data Imputation



 Passive method: 

 Directly delete missing values for each row/column.

 Use placeholders (e.g., N/A, NaN) to defer handling the issue.

 Aggressive method: Impute a new value (sometimes also add a new column 

representing whether it is imputed), like 

 Mean Imputation

 Median Imputation

 Nearest Neighbor Imputation

 Model-based Imputation

Empty Cell Imputation



1. The mean-filling is to replace the missing value with the mean in the data set. 

Suppose a dataset 𝑋 with 𝑛 observations, where 𝑋𝑖  represents the 𝑖-th observation 

and there are 𝑚 missing values. The mean of the data set is:

2. Replace the missing value with the mean:

Aggressive method: Mean Imputation



1. The median filling is to replace the missing value with the median in the data set. We 

need to sort the data set and calculate the median. 

2. Replace the missing value with the median:

Aggressive method: Median Imputation



1. The nearest filling algorithm selects the closest non-missing value for filling 

according to the characteristics of the missing value. Euclidean distance or other 

distance measures can be used for distance calculation.

2. For each missing value, we can calculate the distance to its closest non-missing value 

and select the observation with the smallest distance to fill in. 

Aggressive method: Nearest Neighbor Imputation



1. The model filling algorithm uses a machine learning model (denoted as 𝑓()) to make 

predictions about the data and fill in missing values. Common models include linear 

regression, decision trees, and support vector machines.

2. Train the model on available data and use it to predict missing values based on 

other observations, preserving relationships and dependencies for improved 

accuracy.

Aggressive method: Model-based Imputation



 Metadata of table data:

 Table-level: table name, size, row number and (intra/inter relationships) etc.

 Column-level: column name, numeric type and etc. 

Metadata prediction

Gonzalez-Perez C (2018). "Metainformation". In Gonzalez-Perez C (ed.). Information modelling for archaeology 

and anthropology: software engineering principles for cultural heritage (1st ed.). Springer Cham. pp. 181–189. 

ISBN 978-3-319-72652-6.



 Data repair is the process of fixing errors and inconsistencies in data to ensure its 

accuracy and reliability for data analysis. 

Error Data Repair



1. Find the data is wrong

1. Rule-based method: find data breaks the rules (like the column schema or constraint 

among rows/cols)

2. Model-based method: train a ML model to find those error data

2. Correct the error data

1. Adopt the imputation method  

2. Also partly considering the original error one

3. Provide some “marker” to mark this process

Basic steps of error data repair



Thanks for your time.
QA.
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