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Storing data in files

e SO far we have mainly considered text as data

e We also want to work with all kinds of general purpose data
e E.g. names, categories, measurements, statistics

e [hese can be either the input or output of the data science process

e Like text, we need our data to be standardized and machine readable
® i.e. we want to be able to read it with programs like Python and R

e Formats like Excel spreadsheets store data, but are a proprietary format
(only Microsoft Office can work with it)
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Comma Separated Values (CSV)

e CSV is one of the most common B example.csv
formats for data name, age,year,major,gpa
Cecil, 35,3,Journalism, 3.8
e Essentially can be read as a Dana,23,2,Political Science,3.95

spreadsheet with rows and columns Carlos,32,3,Physics,3.99

Hiram,42,4,Literature,2.9

e Each line is a separate row, and
commas separate the columns

e [he first line represents the column
names

name |age year major gpa

Cecil | 35 3 Journalism 3.8
Dana 23 2 Political Scier 3.95
Carlos 32 3 Physics 3.99
Hiram 42 4 Literature 2.9

e Can be opened with a almost every
data tool (including Excel)
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CSV with Python

e The easiest way to work with CSV in
Python is the Pandas library

import pandas as pd

data pd.read_csv('example.csv')

e Pandas has tons of features, but we

, : : : data

won't go into them in this class name age year najor  gpa

_ _ Gecil 35 3 Journalism 3.80

e Could be useful for your final project Dema 28 2 Political Science 3.95

Carlos 32 3 Physics 3.99

. . 4 Literat 2.90

e pandas.read_csv(filename) e

opens the file as a Pandas dataframe  [ASREIREE oIS
Political Science
e Supposed to be the Python answer to Physics

_ Literature
the R dataframe (which we'll see later) ame: major, dtype: object
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CSV with Python

e Anew CSV can be created in Python from a list of dictionaries

e [he keys in the dictionary are the column names
e [he list of dictionaries can be made into a Pandas DataFrame

e The DataFrame can be saved to a CSV file isthe . to csv() method

s> data = |k
. {'name': 'Cecil', 'age': 35, 'year': 3, 'major': 'Journalism', 'gpa': 3.80},
I I 'name' = 'Dapal: Tage = 28 lvearls 2 Inajor = Poilhlsiical Science’; fgpa’ s SLOLI
} fihame s HEaElpst s agel s By Hvean! s 3 Inagort s tPhyvishcs! & aha = 00N
, A femet e Mhbbeent . teeels 4z, Uweeiets A, peplens? 8 Uhleeieeielise . lefoals 2,80k

... ]

dataframe = pd.DataFrame(data)

dataframe.to _csv('example.csv', index=False)

1, UNIVERSITY+* ROCHESTER



JSON

e Another extremely common data {} example.json > ..
{
fOrmat i "nightvale_characters": |
{
e Specialized for structured data “name": "Cecil”,

Ilagell: ,
"vear": 3,

® e.g. can represent dictionaries within , |
o ] "major": "Journalism",
dictionaries "gpa™: 3.8,

"friends": ["Carlos", "Dana"]

e Similar data formatting to Python:

o _ _ "name"”: "Dana”,
e Dictionaries in {curly braces} nage: 23,
. _ "year": 2,
@ Lists In [Square braCketS] "major": "Political Science",

Ilgpall: ,

e Strings in "quotation marks" "friends": ["Cecil"]
},
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JSON with Python

e JSON can be read and written with the json library (which comes with
Python by default)

e json. load(open(filename)) will read in the file as equivalent
Python objects

import json

data = json.load(open('example.json', 'r'))

datal 'nightvale_characters'][0]
{ famel: ‘Cepgl®  fage’c 35 fvear': 3 ‘Majon’: ! JgUERalls
', 9pa : 3 8 ‘'iriend=": | Caylos' !'Jlana'
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JSON with Python

e Data can be written back to a file in two steps

e Use json.dumps(data) to convert the data to a nicely formatted JSON
string

e Write the formatted string to a file with the .write() method

>>> json_string = json.dumps(data, indent=4)
>>>

s> withh opent ' exanpile gson’ w'] as gutEile:
L glitdd e WE tal (s66 shEing)

|
|
|
|
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YAML

e YAML is similar to JSON in representing I example.yaml
structured data, but is slightly less
common

e Uses newlines, indentation, and : Journalism
whitespace to demarcate structure rather :
than braces and brackets like in JSON

[Carlos, Danal

e Designed to be human-friendly in that way

e Each line assumed to be a key-value pair
(dictionary entry) by default

. * Political Science
e [he value can be a string, number, boolean,

list, another dictionary, etc.

[Cecil]
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YAML with Python

e yaml.safeload(open(filename) ) will read the data into a Python
dictionary (need to 1import yaml first)

e yaml.dump(dictionary, open(filename, 'w')) to writeto a
YAML file

>>> 1mport yaml

>>>

>>> data = yaml.safe_load(open('example.yaml'))

>>>

>>> datal'Cecil'] |
i agel = G5 Weanls 3T Inag e s ellanailEising & apal el e

friends': ['Carlos', 'Dana'l}

>>>

Eos cetal PCeealt I tagel | = 26

>>>

>>> yaml.dump(data, open('example.yaml', 'w'))
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General Advice

e For any widespread data file type, there will be a Python library to parse it
into Python data types

e CSV is most common for tabular data (spreadsheet-format)
e We will talk much more about tabular data when we talk about R

e Both R and Pandas define a DataFrame class for working with tabular data.
We'll talk much more about manipulating dataframes in R

e Part of the midterm project will be writing some outputs of a data analysis
to a data file
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