ENGG1811 Computing for Engineers

Week 8B: File handling
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Motivations

e As an engineer, you may work with data

— Sometimes these data come in data files and there can be
many of them

e For example, in the following video, which was made
especially for ENGG1811, Dr. Emily Moylan from Civil and
Environmental Engineering at UNSW talked about her
work on working with data coming from inductive loops,
which are devices embedded below the road surface for
measuring number of vehicles passing over the loop etc.

- https://www.youtube.com/watch?v=CR-bwYiT-IM#t=4m43s

e This link takes you to 4m43s into the video. From this point on
till 5m46s, Dr. Moylan talked about the importance of using

programming to deal with many data files
— https://www.youtube.com/watch?v=CR-bwYiT-IM

e Link to the full video
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File types

e There are two types of files:

- Text, e.g. Python source code
- Binary, e.g. image files

e We won't go into the technical details and we will just
say text files are human readable but binary files are not

e You can view the contents of text file using a text editor
(e.g. Notepad on Windows, and TextEdit on Apple Mac)

— For binary files, see next page

e We will only work with text files in ENGG1811
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Binary files

e If you open a binary file with a text editor, you see
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https://fileinfo.com/help/binary_vs_text_files
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Revision on strings

e In order for you to work with text files, you will need to
know how to manipulate strings.

e Skills needed are

— Concatenating strings
— Splitting strings
— Conversion between int, float and str

e Python file: working_with_strings.py
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File operations

e When you work with files, there are three standard
steps
1. Open the file

2. Read data from the file or write data to the file
3. Close the file
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Opening and closing files

e Python provide two methods to open and close files

e Method 1: Use open() and close()

e Method 2: Using the keyword with and open()

- The advantage of using the keyword with is that it will
automatically close the file

e The function open() takes in two inputs:

open( file, mode)

— The input parameter mode is to specify what you want to do
with the file

e 'r'is to read, ‘W’ is to write, ‘a’ to append
e b’ for binary
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Writing file

e We will first learn how to write to files

e We will go through these Python programs one by one
- write_file_1.py
- write_file_2.py
- write_file_3.py

e You will now work on an exercise in
write_file_ex_prelim.py
— In the directory samples, you will three files
temp_Sydney.txt, temp_Hobart_txt, temp_Brisbane.txt

which are samples of the files that you want to produce in
this exercise
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Difference between write and append

e In many programming languages,
- Write means
e Creating the file if it doesn’t exist

o If the file exists, erase the existing contents
— Make sure you do want to erase

- Append means

e Creating the file if it doesn’t exist
o If the file exists, add data to the end of the file
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Reading files

e There are three functions to read the contents of a file:

- read() returns the contents of the entire file in a string

— readlines() returns the contents of the entire file in a list
(note: it is a list of strings)

— readline() reads a line at a time and returns the contents in
a string

e See examples in read_file.py

e Since the output of the above functions is a string or a
list of string, we explain how you can handle these
strings in read_file.py
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Python functions for reading or writing files

e Useful numpy functions:
- loadtxt() can read in an array
e See example in read_file.py
— savetxt() writes an array to a text file

e https://docs.scipy.org/doc/numpy-
1.14.0/reference/generated/numpy.savetxt.html

- save() and load() for saving and writing numpy arrays to
binary format (file extension is npz)
e https://docs.scipy.org/doc/numpy-
1.14.0/reference/generated/numpy.save.html

e https://docs.scipy.org/doc/numpy-
1.14.0/reference/generated/numpy.load.html
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Summary

e Writing and reading files
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