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Why Learn Py

Accessible for be
Simple syntax
Valuable skill set
Software quality
Program portability
Developer productivity
Libraries support
Component Integration
Free
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Portable




a Program

The process for creating and running a program is as follows.

1. Aprogrammer uses an IDE to enter source code into the editor windows. Python
programs end with a .py extension.

2. The source code gets compiled by the Python interpreter into bytecode.

3. The bytecode is translated by the Python virtual machine into target code so the CPU
can understand it directly.

code editor

Python
interpreter

Python virtual
machine

operating
system
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Flowchart

Include the following processes:

Install python

Download weather data to a
database

Extract weather data from
database info a comma
separated file with python

Cleanse weather data

Use Excel to manipulate data

Use python data analyfics
modules to develop graphical
models




NOAA-SDK L

g(base) C:\Users >pip install noaa sdk
IDefaulting to user installation because normal site-packages is not writeable
Using cached noaa_sdk-0.1.21-py3-none-any.whl (11 kB)
Requirement already satisfied: requests>»=2.22.0 in c:\programdatalanaconda3\lib\site-packages (from noaa sdk) (2.27.1)

".22.9—>noaa_sdk) (2.0.4)

HRequirement already satisfied: certifi»=2017.4.17 in c:\programdatalanaconda3\lib\site-packages (from requests>=2.22.0->
Requirement already satisfied: idna<4,>=2.5 in c:\programdatalanaconda3\lib\site-packages (from requests>=2.22.0->noaa_s
dlci) (313
0->noaa_sdk) (1.26.9)

Installing collected packages: noaa-sdk

Collecting noaa_sdk

mRequirement already satisfied: charset-normalizer~=2.0.0 in c:\programdatalanaconda3\lib\site-packages (from requests>=2
Enoaa_sdk) (2021.10.8)

Requirement already satisfied: urllib3<1.27,>=1.21.1 in c:\programdatalanaconda3\lib\site-packages (from requests>=2.22.
Successfully installed noaa-sdk-0.1.21
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C:\Users\C

\Desktop\JC DeVry Feb 2022\CEIS 106 & 110\CEIS 110\Python\BuildWeatherDb.py

Build weather database from NOAA data
#Name: Jeanine Carhart
#Date: May 22, 2022

# See https://pypi.org/project/noaa-sdk/ for details on noaa_

#Purpose:

sdk packa

from noaa_sdk import noaa
import sqlite3
import datetime

# parameters for
zipCode = "91360"
country = "US"
#date-time format is yyyy-mm-ddThh:mm:ssZ, times
#gets the most recent 14 days of data

retrieving NOAA weather data
# change to your postal code

are Zulu time (GMT)

today = datetime.datetime.now()

past = today - datetime.timedelta(days=14)

startDate = past.strftime( "8Y-%¥m-%¥d700:00:002")

endDate = today.strftime("XY-¥m-¥d723:59:597")

#icreate connection - this creates database if not exist
print("“Preparing database...")

dbFile = "weather.db"

conn = sqlite3.connect(dbFile)

#icreate cursor to execute SQL commands

cur = conn.cursor()

#drop previous version of table if any so we start fresh each time
dropTableCmd = "DROP TABLE IF EXISTS observations;"
cur.execute(dropTableCmd)

#create new table to store observations

createTableCmd = """ CREATE TABLE IF NOT EXISTS observations (
timestamp TEXT NOT NULL PRIMARY KEY,
windSpeed REAL,
temperature REAL,
relativeHumidity REAL,
windDirection INTEGER,
barometricPressure INTEGER,
visibility INTEGER,
textDescription TEXT

Y . nww

b #» 1 op\JC DeVry Feb 2022\CEIS 106 & 110\CEIS 110\Python -

Source Console  Object . .

hon Development Environment

der: The Scientific P

wyder is an Integrated Developmnt Environment (IDE) for scientific computing.

written in and for the,

@vmbhaplwmsﬁla

Python 3.9.12 (main, Apr 4 2022, ©5:22:27) [MSC v.1916 64 bit (AMD64)]
Type "copyright", "credits" or "license" for more information.

IPython 8.2.0 -- An enhanced Interactive Python.

In [1]: runfile('C:/Users/DGocong/Desktop/JC DeVry Feb 2022/CEIS 106 & 110/
CEIS 110/Python/BuildWeatherDb.py', wdir='C:/Users/DGocong/Desktop/IC DeVry
Feb 2022/CEIS 106 & 110/CEIS 116/Python')

Preparing database...

Database prepared

Getting weather data...

Inserting rows...

161 rows inserted

Database load complete!

In [2]: runfile( ‘C:/Users/DGocong/Desktop/IC DeVry Feb 2022/CEIS 106 & 110/
CEIS 116/Python/BuildWeatherDb.py', wdir="'C:/Users/DGocong/Desktop/IC DeVry
Feb 2022/CEIS 106 & 110/CEIS 116/Python')

Preparing database...

Natahacra nnananad
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Build weather database from NOAA data
Jeanine Carhart

#Purpose:
#Name :
#Date: May 22, 2022

# See https://pypi.org/project/noaa-sdk/ for details on noaa_sdk packa

from noaa_sdk import noaa
import sqlite3
import datetime

# parameters for retrieving NOAA weather data
zipCode = "91360" # change to your postal code
country = "US"

#date-time format is yyyy-mm-ddThh:mm:ssZ, times are Zulu time (GMT)

#igets the most recent 14 days of data

today = datetime.datetime.now()

past = today - datetime.timedelta(days=14)
startDate = past.strftime("¥Y-¥m-¥dT700:00:00Z")
endDate = today.strftime("XY-Zm-%¥d723:59:59Z")

#create connection - this creates database if not exist
print("“Preparing database...")
dbFile = "weather.db"

conn = sqlite3.connect(dbFile)
#icreate cursor to execute SQlL
cur = conn.cursor()

commands

#drop previous version of table if any so we start fresh each time
dropTableCmd = “DROP TABLE IF EXISTS observations;"
cur.execute(dropTableCmd)

#create new table to store observations

createTableCmd = """ CREATE TABLE IF NOT EXISTS observations (
timestamp TEXT NOT NULL PRIMARY KEY,
windSpeed REAL,
temperature REAL,
relativeHumidity REAL,
windDirection INTEGER,
barometricPressure INTEGER,
visibility INTEGER,
textDescription TEXT

y . mon

+ # ) op\JC DeVry Feb 2022\CEIS 106 & 110\CEIS 110\Python =

Source Console Object . L]

pyder: The Scientific Python Development Environment

|' Demo file for Spyder Tutoria

Help Variable Explorer Plots Files

Python 3.9.12 (main, Apr 4 2022, ©5:22:27) [MSC v.1916 64 bit (AMD64)]
Type "copyright", “credits" or "license" for more information.

IPython 8.2.0 -- An enhanced Interactive Python.

In [1]: runfile( 'C:/Users/DGocong/Desktop/IC DeVry Feb 2022/CEIS 106 & 110/
CEIS 110/Python/BuildWeatherDb.py’, wdir="'C:/Users/DGocong/Desktop/IC DeVry
Feb 2022/CEIS 106 & 110/CEIS 110/Python")

Preparing database...

Database prepared

Getting weather data...

Inserting rows...

161 rows inserted

Database load complete!

In [2]: runfile( 'C:/Users/DGocong/Desktop/IC DeVry Feb 2022/CEIS 106 & 110/
CEIS 110/Python/BuildWeatherDb.py"', wdir='C:/Users/DGocong/Desktop/IC DeVry
Feb 2022/CEIS 106 & 110/CEIS 110/Python")

Preparing database...

Natahara nnananad




.db File

Vlew v see

€& =3 =W P « CEIS106 & 110 > CEIS 110 > Python v G Q  Search Python

N

3 Searches (J Name Date modified Type S

> B3 Videos | BuildWeatherDb.py 5/25/2022 5:53 PM PY File

> VirtualBox VM | weather.db 5/25/2022 5:54 PM Data Base File

> [l This PC
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Querying 10 RES

all Columns anc

In [2]: runfile('C:/Users/

BfP s 0 Wl
114 yononyyucrywca

460

13.

9

-815813

302.0

None

wdir="C: /Users/ '‘Desktop/Jeanine Carhart DeVry Feb ( 1/Python')
timestamp windSpeed temperature relativeHumidity windDirection barometricPressure visibility textDescription

] 2022-05-23T01:00:00+00:00 11.880 17.9 60.989512 289.0 None None
1 2022-05-23T03:00:00+00:00 7.200 15.5 68.005278 332.0 None None
2 2022-05-23T04:00:00+00:00 MaN MaN Mal NaN None None
3 2022-05-23T05:00:00+00:00 5.040 12.6 78.980094 343.0 None None
4 2022-05-23T06:00:00+00:00 MaN MNaN Mal NaN None None
5 2022-05-23T07:00:00+00:00 1.448 12.0 82.996709 319.0 None None
6 2022-05-23T08:00:00+00:00 1.440 11.8 82.919994 340.0 None None
7 2022-05-23T09:00:00+00:00 1.448 11.3 83.017312 292.09 None None
8 2022-05-23T710:00:00+00:00 1.080 18.9 83.987953 270.9 None None
9 2022-05-23T711:00:00+00:00 1.860 18.5 83.9985604 323.0 None None
10 2022-05-23T712:00:00+00:00 2.160 18.2 84.999740 385.0 None None
11 2022-05-23T13:00:00+00: 00 3.240 9.7 88.0912084 284.0 None None
12 2022-05-23T14:00:00+80: 00 Nah Nal NaN Nal None None
13 2022-05-23T15:00:00+00:00 3.240 18.1 80.977946 334.0 None None
14 2022-05-23T16:00:00+00:00 3.248 18.9 89.977390 330.0 None None
15  2022-05-23T17:00:00+00:00 6.120 13.0 85.918590 297.0 None None
16  2022-05-23T18:00:00+00:00 6.480 16.2 69.989095 3082.0 None None
17  2022-05-23T719:00:00+00:00 16.440 18.0 62.994385 298.0 None None
18  2022-05-23T20:00:00+00:00 16.440 19.1 58.959058 295.0 None None
19 2022-05-23T721:00:00+00:00 11.528 19.7 57.979868 294.0 None None
20 2022-05-23T722:00:00+00:00 12.960 19.5 59.961670 287.0 None None
21 2022-95-23T23:00:00+00:00 12.960 19.0 60@.963333 293.0 None None
22 2022-95-24T00:00:00+00:00 11.388 18.6 61.970867 289.0 None None
23 2022-95-24T701:00:00+00:00 MaN Mal Mal Nal None None
24 2022-95-24T02:00:00+00:00 9.360 16.8 66.966703 291.9 None None
25 2022-95-24T03:00:00+00:00 7.920 15.5 71.983843 301.0 None None
26 2022-95-24T04:00:00+00:00 5. 78

None



Query to retrieve h

and lowest temi

3 Console 1/4 X

157 2822-05-29T718:00:080+00:60 9.360 diE Ak 56.989699 289.0 None None
158 20822-05-29T719:00:00+00:00 11.880 20.4 53.959323 286.0 None None
159 2622-05-29T20:00:00+00:60 14.848 20.8 560.954512 295.0 None None
1680 20822-05-29T721:00:80+00:060 15.120 21.3 i s 283.0 None None
161 20822-05-29T722:00:00+00:00 15.840 215 41.976617 295.0 None None
162 20822-05-29T723:00:00+00:60 13.680 222 37.931968 285.0 None None
In [3]: runfile('C:/Users/ {Desktop/Jeanine Carhart DeVry Feb 2022/CEIS 106 & 110/CEIS 118/Python/QuerylWeatherDB.py",
wdir="C: /Users/ /Desktop/Jeanine Carhart DeVry Feb 2022/CEIS 106 & 110/CEIS 118/Python’)
MIN(temperature) MAX(temperature)
% 2T 23.4
In [4]: runfile('C:/Users Desktop/Jeanine Carhart DeVry Feb 2022/CEIS 106 & 110/CEIS 1168/Python/BuildWeatherDb.py’,
wdir="C: /Users/ /Desktop/Jeanine Carhart DeVry Feb 2022/CEIS 106 & 110/CEIS 11@/Python’)
Preparing database...
Database prepared
Getting weather data...
Inserting rows...
163 rows inserted
Database load complete!
In [5]: runfile('C:/Users/ fDesktop/Jeanine Carhart DeVry Feb 2022/CEIS 106 & 110/CEIS 1160/Python/QueryWeatherDB.py',
wdir="C: /Users/ /Desktop/Jeanine Carhart DeVry Feb 2022/CEIS 186 & 118/CEIS 118/Python’)
MIN(temperature) MAX(temperature)

21T 234




Query to retrieve ¢

-

Console 1/A X

Empty DataFrame
Columns: [temperature, windSpeed, textDescription]
Index: []

Empty DataFrame
Columns: [temperature, windSpeed, textDescription]
Index: []

In [8]: runfile('C:/Users/ Desktop/Jleanine
wdir="C: /Users/ Desktop/Jeanine Carhart De
Preparing database...

Database prepared

Getting weather data...

Inserting rows. ..

163 rows inserted

Database load complete!

In [9]: runfile('C:/Users/ Desktop/Jeanine
wdir="C: /Users/ {Desktop/Jeanine Carhart DeV

In [10]: runfile('C:/Users Desktop/Jeanine Car
wdir="C: /Users/ /Desktop/Jeanine Carhart DeVry
Preparing database...

Database prepared

Getting weather data...

Inserting rows. ..

163 rows inserted

Database load complete!

In [11]: runfile('C:/Users/| Desktop/Jeanine Car
wdir="C: /Users/ Desktop/Jeanine Carhart DeVry

art DeVry Feb 2022/CEIS 186 & 110/CEIS 118/Python/BuildWeatherDb.py’,
eb 2022/CEIS 106 & 110/CEIS 110/Python’)

art DeVry Feb 20822/CETS 186 & 118/CEIS 118/Python/QueryleatherDB.py",
Feb 2022/CETI5 186 & 110/CEIS 118/Python")
art DeVry Feb 2022/CEIS 106 & 118/CEIS 118/Python/BuildieatherDb.py’,
Feb 2022/CEI5 186 & 110/CEIS 118/Python")
art DeVry Feb 2022/CEIS 106 & 116/CEIS 110/Python/QueryWeatherDB.py",
Feb 2022/CEIS 186 & 110/CEIS 110/Python")



Querying and A
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Python code
Extractle

ars) \Desktop\Jeanine_Carhart_DeVry2022Feb\CEIS106_110\CEIS_110\Python\ExtractTempHumidity.py Coincellcor ok Object ~ 8
[ ExtractTempHumidity.py X  BuildWeatherDb.py X  MewQueryWeatherDB.py X =

1 # -*- coding: utf-8 -*- Usage

g Tt am ToE e D 35ci5-30 IS Here you can get help of any object by pressing Ctri+l in front of it, either on the Editor or the Console.

4 @author: JCarhart Help can also be shown automatically after writing a left parenthesis next to an object. You can

5 nen activate this behavior in Preferences > Help.

6 #Purpose: Extract temperature, humidity data from weather databas:

7 #Name: Jeanine Carhart New to Spyder? Read our futorial

8 #Date: June 5, 2022

9 # Run BuildweatherDB.py to build weather database before runninj

10

11 import sqlite3

1z

13 #convert Celsius temperature to Fahrenheit

14 def convertCtoF (tempC):

15 return (tempC*9.8/5.8) + 32.0

17 #file names for database and output file —

18 dbFile = "weather.db” Help Variable Explorer Plots Files

19 output file name='formatdata.csv’

20

21 #connect to and query weather database and

2 dbFile = “woatherdb” O console ya x - 8
PE] conn = sqlite3.connect(dbFile) 182 2022-06-87T03:51:00+00:00 5.40 18.3 84.273097 230.0 100980 .0 16098  Mostly Cloudy
24 #create cursor to execute SQL commands 183 2022-06-87T04:12:00+00:00 Nal ] NaN NaN Mal 16099  Mostly Clear
25 cur = conn.cursor() 184 2022-06-87T04:51:00+00:00 5.40 17.8 86.962936 190.0 101020.0 16090 Clear
26 selectCmd = """ SELECT temperature, relativeHumidity FROM cbserv( 185 2022-86-07T65:51:00+00:00 0.00 17.8 86.962936 8.8 181050.0 16090 Clear
27 ORDER BY timestamp; """ 186 2022-06-87T06:51:00+00:00 5.40 17.8 86.962936 240.0 101020.0 16090 Clear
28 cur.execute(selectCmd) 187 2022-06-07707:51:00+00:00 5.40 17.2 93.251499 210.8 101020.0 16090 Clear
29 allRows = cur.fetchall() 188 2022-06-07T08:51:00+00:00 0.00 17.2 93.251499 8.0 100980.0 14480 Mostly Clear
el #limit the number of rows output to half 180 2022-06-87T09:12:00+00:00 0.00 17.2 93.251499 8.0 1009280.0 160990 Mostly Cloudy
Ej| rowCount = len(allRows)//2 # double slash does integer division | 190 2022-06-07T09:44:00+00:00 0.00 17.2 93.251499 8.0 100980.0 14480 Cloudy
32 rows = allRows[:rowCount] 191 2022-06-87T09:51:00+00:00 0.00 17.2 93.251499 8.0 100980.0 14480 Cloudy
33 192 2022-06-87110:00:00+00:00 0.00 17.2 93.251499 8.0 100980 .0 16090 Cloudy
34 #urite data to output file 193 2022-06-87T10:51:00+00:00 0.00 16.7 93.226340 8.0 100930.0 14430 Cloudy
35 with open(output_file_name, "w+") as outf: 194 2022-06-07T711:31:00+00:00 0.00 17.2 93.251499 0.0 100980.0 14480 Cloudy
36 outf.write( 'Celsius, Fahrenheit, Humidity ") 195 2022-06-07T11:40:00+00:00 5.40 17.2 93.251499 170.0 101020.0 14480 Cloudy
37 outf.write("\n") 196 2022-06-87T11:51:00+00:00 Nal 17.2 90.318702 8.0 101020.0 12870 Cloudy
38 for row in rows: 197 2022-06-87112:51:00+00:00 0.00 17.2 93.251499 8.0 101050.0 12870 Cloudy
39 tempC = row[0] 198 2022-06-87T13:51:00+00:00 5.40 17.8 89.786765 50.8 101030 .0 9660
[ i © 199 2022-06-07T15:51:00+00:00 0.00 18.9 83.80338 0.0 101120.0 11271 Cloudy




and Convert
to CSV Format

B
Fahrenheit
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and Humidi

Temperature and Humidity Temperature and Humidity 2
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Celsius

#1
Plot and Code

—— period
—— period 2

pandas pd
matplotlib.pyplot plt
dfl =pd.read csv("formatdata.csv"™)
df2 =pd.read csv("formatdata?.csv")
plt.figure(); dfl.Celsius.plot(label="period"'); df2.Celsius.plot(label="period 2');
plt.legend(loc="best");plt.suptitle( 'Celsius")
plt.show()



Humidity

2
Create a plot from
yOour own gquestion

pandas pd
matplotlib.pyplot plt
dfl =pd.read csv("formatdata.csv")
df2 =pd.read csv("formatdata?.csv™)
plt.scatter(dfl.index.values,df1[ "Humidity']);plt.suptitle( 'Humidity ')
plt.show()




Analysis
Are temperature
Monica and

HistogramOfCelsius2_Week6.py X

#Purpose: Create a histogram of celsius data comparing the first and second

#MName: Jeanine Carhart
#Date: June 12, 2822 Celsius 2

import pandas as pd

import matplotlib.pyplot as plt

dfl =pd.read csv{"formatdata.csv") #baseline data is period 1 (older)
df2 =pd.read csv("formatdata3.csv") #data for period 2 (more recent)
plt.figure(); dfl.Celsius.plot(label="Santa Monica'); df2.Celsius.plot(label="los Angeles');
plt.legend(loc="best ') ;plt.suptitle( 'Celsius 2")

plt.show()

el )

d
a
]

K\UW v

Answer: Yes | B

Los Angeles



Prediction

Develop a prediction based on the data. W
you expect over the next few hours or dayse
goes up or down¢

Santa Monica is on the ocean and has less traffi
however, the ocean breeze reduces the tempera

Santa Monica: Average humidity for May and June

Los Angeles is more populous than Santa Monica, has mor
bit further away from the ocean, resulting in higher temperatu
evenings. At this fime of year, however, the temperatures betwe
Monica vary slightly.

Los Angeles: Average humidity for May and June 2022: 74% Average temp
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Challenges

Remembering th
Practice will |

Figuring out how 1o L
work to figure o

Planning the time for writi
time.
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Career Skills

Attention 1o detail:
working, It can com
or comma. The detail

Persistence: This iIs heed
IN the code is ever going

Research and analytical skills:
for interpreting the results of ana







Why Learn Py

Accessible for be
Simple syntax
Valuable skill set
Software quality
Program portability
Developer productivity
Libraries support
Component Integration
Free

LW {T]

Easy to use

Portable




LESSO

v Python is a Valuable Skill
v' Creating programs

v' Design and Library Setup
v Create Flowcharts

v' Software Inventory

v Build a Database

v Work with Python Console
v Work with Weather Database
v' Create Plots



Challenges

> Remembering
challenging

» Careful coding €
finding errors

» Manage the time neec




Career Skills

o Attention to

% Persistence

% Research and @




