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Processing data 
files

Chapter 21
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This 
chapter 
covers

• Using ETL (extract-transform-load)

• Reading text data files (plain text and CSV)

• Reading spreadsheet files

• Normalizing, cleaning, and sorting data

• Writing data files
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Welcome to ETL

• The need to get data out of files, parse it, turn it into a useful format, and 
then do something with it has been around for as long as there have been 
data files. 

• In fact, there is a standard term for the process: extract-transform-load (ETL). 

• The extraction refers to the process of reading a data source and parsing it, if 
necessary. 

• The transformation can be cleaning and normalizing the data, as well as 
combining, breaking up, or reorganizing the records it contains. 

• The loading refers to storing the transformed data in a new place, either a 
different file or a database.
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Text encoding: ASCII, Unicode, 
and others
• The Unicode encoding called UTF-8 accepts the basic ASCII characters without 

any change but also allows an almost unlimited set of other characters and 
symbols according to the Unicode standard.

• Even with Unicode, there’ll be occasions when your text contains values that 
can’t be successfully encoded.

open('test.txt', 'wb').write(bytes([65, 66, 67, 255, 192,193]))

open('test.txt', errors='ignore').read()

open('test.txt', errors='replace').read()

open('test.txt', errors='surrogateescape').read()

open('test.txt', errors='backslashreplace').read()
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Unstructured text

• Unstructured text files are the easiest sort of data to read but the hardest to 
extract information from. 

• Processing unstructured text can vary enormously, depending on both the 
nature of the text and what you want to do with it, so any comprehensive 
discussion of text processing is beyond the scope of this course.
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Delimited flat files

• This file is a simple example of temperature data in delimited format:
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Example solution

• Whatever character is being used as the delimiter, if you know what character 
it is, you can write your own code in Python to break each line into its fields 
and return them as a list. 

• In the previous case, you can use the string split() method to break a line into 
a list of values:
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The csv module

• The csv module is a perfect case of Python’s “batteries included” philosophy.

• The csv module has been tested and optimized, and it has features that you 
probably wouldn’t bother to write if you had to do it yourself, but that are truly 
handy and time-saving when available.
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Reading a csv file as a list of 
dictionaries
• In the preceding examples, you got a row of data back as a list of fields. 

• This result works fine in many cases, but sometimes it may be handy to get 
the rows back as dictionaries where the field name is the key. 

• For this use case, the csv library has a DictReader, which can take a list of 
fields as a parameter or can read them from the first line of the data. If you 
want to open the data with a DictReader, the code would look like this:
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Excel files

• The other common file format that I discuss in this chapter is the Excel file, 
which is the format that Microsoft Excel uses to store spreadsheets.

• As it happens, Python’s standard library doesn’t have a module to read or 
write Excel files. 

• To read that format, you need to install an external module. 

• Fortunately, several modules are available to do the job. 

• For this example, you use one called OpenPyXL, which is available from the 
Python package repository. 

• You can install it with the following command from a command line

$pip install openpyxl
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Data cleaning

• One common problem you’ll encounter in processing text-based data files is 
dirty data. 

• By dirty, it means that there are all sorts of surprises in the data, such as null 
values, values that aren’t legal for your encoding, or extra whitespace. 

• The data may also be unsorted or in an order that makes processing difficult. 

• The process of dealing with situations like these is called data cleaning.
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Data 
cleaning 
steps

Cleaning

Sorting
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TRY THIS

How would you handle the fields with 
'Missing’ as possible values for math 
calculations? Can you write a snippet of 
code that averages one of those columns?

What would you do with the average 
column at the end so that you could also 
report the average coverage? 

In your opinion, would the solution to this 
problem be at all linked to the way that the 
'Missing' entries were handled?
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Data 
cleaning 
issues and 
pitfalls

Beware of whitespace and 
null characters.

Beware punctuation.

Break down and debug 
the steps.
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Writing data files

• These files may be used as input for other applications and analysis, either by 
people or by other applications. 

• Usually, you have a particular file specification listing what fields of data 
should be included, what they should be named, what format and constraints 
there should be for each, and so on.
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Packaging data files

• If you have several related data files, or if your files are large, it may make 
sense to package them in a compressed archive. 

• Although various archive formats are in use, the zip file remains popular and 
almost universally accessible to users on almost every platform.
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Lab

Weather Observations
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Summary

• ETL (extract-transform-load) is the process of 
getting data from one format, making sure that it’s 
consistent, and then putting it in a format you can 
use. ETL is the basic step in most data processing.

• Encoding can be problematic with text files, but 
Python lets you deal with some encoding problems 
when you load files.

• Delimited or CSV files are common, and the best 
way to handle them is with the csv module.

• Spreadsheet files can be more complex than CSV 
files but can be handled much the same way.

• Currency symbols, punctuation, and null characters 
are among the most common data cleaning issues; 
be on the watch for them.

• Presorting your data file can make other processing 
steps faster.


