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Practical 1
Creating Data Model using Cassandra.
Cassandra Data Model
Step-1:
Open a folder Datascience\apache-cassandra-3.11.4-bin\apache-cassandra-3.11.4\bin\cassandra.bat
now open IDLE (PYTHON GUI)

go to file -> open -> select (Datascience\apache-cassandra-3.11.4-bin\apache-cassandra-3.11.4\bin\select-cqlsh.py
inside sqlsh.py -> run -> run module

Step-2: command to Create keyspace:

create keyspace DATASCI WITH replication={'class":'SimpleStrategy','replication factor":3};
Step — 3: command to use keyspace run this command

cqlsh> use datasci,

Step — 4: command to create a new table
cqlsh:datasci> create table

student( student id int
PRIMARY KEY, student name
text,

student_city text,

student fees varint,

student_phone varin
Step —5: command to display created keyspace list
Desc keyspace;
Step — 6: command to alter keyspace

alter keyspace datasci with replication={'class":'SimpleStrategy', replication factor':2};
Step — 7 : command to display all the tables of the keyspaces

cqlsh:datasci> desc tables;

Step- 8: command to alter table

cqlsh:datasci>
alter table
student
add student gender text;

Step-9: command to insert data into table

insert into student(student id,student city,student fees,student name,student phone)
values(1,'Bhy',5000,'pooja’,0939293939);

(you can only add one value at a

time)

Step —10: command to show the

table cqlsh:datasci> select * from

student;

Step — 11: command to update

table

cqlsh:datasci>update student set student_fees=200000,student_name='hima' where student id=2;

Step —12: command to refresh the table

cqlsh:datasci> truncate student;step — 13: command to delete the specific column data from the table
cqlsh:datasci> delete student_city from student where student_id=2;
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Practical No 2
A. Text delimited CSV to HORUS format

Code :
import pandas as pd
sInputFileName='C:/VKHCG/05-DS/9999-
Data/Country Code.csv'
InputData=pd.read csv(sInputFileName,encoding="latin-1")
ProcessData=InputData
ProcessData.drop(['ISO-3-Code', 'ISO-2-CODE'], axis=1,inplace=True)
ProcessData.rename(columns={'ISO-M49'": 'CountryNumber', 'Country': 'CountryName'},
inplace=True) ProcessData.set_index('CountryNumber', inplace=True)
ProcessData.sort_values('CountryName', axis=0, ascending=True, inplace=True)
print(ProcessData.head(10))

Output :
RESTART: C:\gauravhpr:
CountryName
CountryNumber
4 Afghanistan
| 248 Aland Islands
B Albkania
12 Algeria
16 American Samoa
| 20 I Andorra
| 24 ngola
B&0 Anguilla
10 Antarctica
| 258 Antigua and Barbuda

B. XML to HORUS Format

Code :
# Utility Start XML to HORUS
# Standard Tools
import pandas as
pd
import xml.etree.ElementTree as
ET def df2xml(data):
header = data.columns
root=
ET.Element('root")
for row in range(data.shape[0]):
entry =
ET.SubElement(root,'entry') for
index in range(data.shape[1]):
schild=str(header[index])
child = ET.SubElementlement(entry,
schild) if str(data[schild][row]) !="nan'":
child.text=
str(data[schild][row]) else:
child.text = 'n/a’
entry.append(child)
result = ET.tostring(root)
return result
def xml2df(xml_data):
root=ET.XML(xml_data)
all records =[]
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for i, child in enumerate(root):
record = {}
for subchild in child:
record[subchild.tag] = subchild.text
all records.append(record)
return pd.DataFrame(all_records)
sInputFileName='C:/VKHCG/05-DS/9999-
Data/Country Code.xml' InputData =
open(sInputFileName).read()

print('Input Data Values )
ProcessDataXML=InputData
ProcessData=xml2df(ProcessDataXML

)

ProcessData.drop('ISO-2-CODE!', axis=1,inplace=True)
ProcessData.drop('ISO-3-Code', axis=1,inplace=True)
ProcessData.rename(columns={'Country': 'CountryName'},

inplace=True) ProcessData.rename(columns={"ISO-M49'":

'CountryNumber'}, inplace=True)

ProcessData.set_index('CountryNumber', inplace=True)
ProcessData.sort_values('CountryName', axis=0, ascending=False, inplace=True)
print('"Process Data Values ")
print(ProcessData.head(5))

print(" ")
OutputData=ProcessData
sOutputFileName="C:/VKHCG/05-DS/9999-Data/HORUS-XML-

Country.csv' OutputData.to_csv(sOutputFileName, index = False,
encoding="latin-1") print('’ XML to HORUS - Done")

Output:

RESTART: C:/gaurav/practicals/XML TO HRS COPY.py
Process Data Values
CountryName

CountryNumber

716 Zimbabwe
716 Zimbabwe
716 Zimbabwe
716 Zimbabwe
716 Zimbabwe

XML to HORUS - Done

C. JSON to HORUS Format

import pandas as pd
sInputFileName='C:/VKHCG/05-DS/9999-Data/Country Code.json'
InputData=pd.read json(sInputFileName, orient="index',

encoding="latin-1") ProcessData=InputData

ProcessData.drop(['ISO-3-Code', 'ISO-2-CODE'], axis=1,inplace=True)
ProcessData.rename(columns={'ISO-M49'": 'CountryNumber', 'Country': 'CountryName'},
inplace=True) ProcessData.set_index('CountryNumber', inplace=True)
ProcessData.sort_values('CountryName', axis=0, ascending=False, inplace=True)
print(ProcessData.head(5))

OutputData=ProcessData
sOutputFileName="c:/VKHCG/05-DS/9999-Data/HORUS-JSON-

Country.csv' OutputData.to_csv(sOutputFileName, index = False,
encoding="latin-1") print("JSON to HORUS - Done')
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Output:
RESTART: C:\gaurav\practicals‘\json to hrs.py
CountryName
CountryNumber
T1l6 Zimbabwe
BEo4g Zambia
887 Yemen
732 Western Sahara
BT6 Wallis and Futuna Islands

J50N to HORUS - Done

> |

D. MySql Database to HORUS Format

import pandas as

pd import sqlite3

as sq

conn = sq.connect('C:/VKHCG/05-DS/9999-

Data/utility.db') sSQL='select * FROM '+

'Country Code' +";'

InputData=pd.read sql_query(sSQL, conn)

ProcessData=InputData

ProcessData.drop(['ISO-3-Code', 'ISO-2-CODE'], axis=1,inplace=True)
ProcessData.rename(columns={'ISO-M49'": 'CountryNumber', 'Country': 'CountryName'},
inplace=True) ProcessData.set_index('CountryNumber', inplace=True)
ProcessData.sort values('CountryName', axis=0, ascending=False, inplace=True)
print('"Process Data Values )]
print(ProcessData.head(5))

OutputData=ProcessData
sOutputFileName='C:/VKHCG/05-DS/9999-Data/HORUS-CSV-
Country.csv' OutputData.to_csv(sOutputFileName, index = False,
encoding="latin-1") print('Database to HORUS - Done')

RESTART: C:/gaurav/practicals/db to hs.py
Process Data Values

index CountryNHame
CountryHumber
Tle 246 Zinmbabwe
594 245 Zanbia
BET 244 Yemen
F32 243 Western Sahara

242 Wallis and Futuna Islands
Database to HOERUS - Done

}}}I

L]
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E. Picture (JPEG) to HORUS Format
import pandas as pd

import matplotlib.pyplot as

plt import numpy as np

import imageio

sInputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-
Data/Angus.jpg' InputData = imageio.imread(sInputFileName, mode="RGBA")
ProcessRawData=InputData.flatten()

y=InputData.shape[2] + 2

x=int(ProcessRawData.shape[0]/y

)

ProcessData=pd.DataFrame(np.reshape(ProcessRawData, (x,

y))) sColumns= ['XAxis',"Y Axis','Red', 'Green', 'Blue','Alpha']
ProcessData.columns=sColumns

ProcessData.index.names

=["ID"] plt.imshow(InputData) plt.show()

OutputData=ProcessData
sOutputFileName='C:/VKHCG/05-DS/9999-Data/HORUS-Picture.csv'
OutputData.to_csv(sOutputFileName, index = False)

print(’ )
print("Picture to HORUS - Done')
print(" )

100
200

300

500 4
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F.Video to HORUS Format

Code :
1 st
import os
import shutil
import cv2
sInputFileName = 'C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/dog.mp4'
sDataBaseDir = 'C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/temp'
if

os.path.exists(sDataBaseD

ir):

shutil.rmtree(sDataBaseDir

)
ifnot

os.path.exists(sDataBaseDir):

os.makedirs(sDataBaseDir)
vidcap =
cv2.VideoCapture(sInputFileName) if not
vidcap.isOpened():

print('Error: Could not open video

file') exit()
count =0
while True:

success, image =

vidcap.read() if not success:

break

sFrame = sDataBaseDir + '/dog-frame-' + str(format(count, '04d')) +

'jpg' print('Extracted: ', sFrame)

cv2.imwrite(sFrame, image)

if os.path.getsize(sFrame) == 0:

os.remove(sFrame)

print('Removed: ',
sFrame) continue
count+=1
if cv2.waitKey(10) ==27:
break
print('Generated: ', count, ' Frames')
print(’ )
print('Movie to Frames HORUS - Done')
print(* ")

2" part
import imageio

import pandas as

pd

import matplotlib.pyplot as
plt import numpy as np
import os
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sDataBaseDir="C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-
Data/temp' =0
for file in

os.listdir(sDataBaseDir): if

file.endswith(".jpg"):

f+=1

sInputFileName=os.path.join(sDataBaseDir, file)
InputData = imageio.imread(sInputFileName, mode='RGBA")
ProcessRawData=InputData.flatten()
y=InputData.shape[2] + 2
x=int(ProcessRawData.shape[0]/y
)
ProcessFrameData=pd.DataFrame(np.reshape(ProcessRawData, (X, y)))
ProcessFrameData['Frame'|=f

ile

plt.imshow(InputData)

plt.show()

ProcessData =

[Jiff==1:
ProcessData=ProcessFrameDat

a else:
ProcessData=ProcessData.append(ProcessFrame

Data) if f> 0:
# ProcessData = pd.DataFrame(ProcessFrameData)
print(ProcessData)

sColumns= ['XAxis','Y Axis','Red', 'Green', 'Blue', Alpha’,'FrameName']

ProcessData.columns=sColumns

ProcessFrameData.index.names

=['ID'"] print('Rows:

', ProcessData.shape[0])

print('Columns

., ProcessData.shape[1])
ProcessData.to_csv('C:/VKHCG/05-DS/9999-Data/HORUS-Movie-Frame.csv', index = False)
print('Processed ; ', f,' frames')

Output :

100

150
200 -
230 -

300

350 .
o] 100 200 300 AQD SO0 600
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G. Audio to HORUS Format

Code :
from scipy.io import wavfile
import pandas as pd
import matplotlib.pyplot as plt
import numpy as np
defshow_info(aname,
a,r): print (' ")
print ("Audio:",
aname) print ('
)
print ("Rate:",
r) print (' "
print ("shape:", a.shape)
print ("dtype:", a.dtype)
print ("min, max:", a.min(),
a.max()) print (' "
plot_info(aname, a,r)
defplot_info(aname,
a,r):
sTitle='Signal Wave - '+ aname + 'at '+ str(r) +
'hz' plt.title(sTitle)
sLegend=[]
for c in range(a.shape[1]):
sLabel ='Ch' + str(c+1)

sLegend=sLegend+[str(c+1)]
plt.plot(a[:,c], label=sLabel)
plt.legend(sLegend)
plt.show()
sInputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/2ch-
sound.wav' InputRate, InputData = wavfile.read(sInputFileName)
show_info("2 channel",
InputData,InputRate)
ProcessData=pd.DataFrame(InputData)
sColumns= ['Ch1','Ch2']
ProcessData.columns=sColumns
OutputData=ProcessData
sOutputFileName='C:/Users/GAURA V/Desktop/Resume/05-DS/05-DS/9999-Data/HORUS-Audio-
2ch.csv' OutputData.to_csv(sOutputFileName, index = False)
sInputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/4ch-sound.wav'
InputRate, InputData = wavfile.read(sInputFileName)
show_info("4 channel",
InputData,InputRate)
ProcessData=pd.DataFrame(InputData)
sColumns= ['Ch1','Ch2','Ch3', 'Ch4']
ProcessData.columns=sColumns
OutputData=ProcessData
sOutputFileName="C:/Users/GAURA V/Desktop/Resume/05-DS/05-DS/9999-Data/HORUS-Audio-
4ch.csv' OutputData.to_csv(sOutputFileName, index = False)
sInputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/6¢ch-sound. wav'
print(* ")
print("Processing : ', sInputFileName)
print(*
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InputRate, InputData =

wavfile.read(sInputFileName) show_info("6

channel", InputData,InputRate)

ProcessData=pd.DataFrame(InputData)

sColumns=['Ch1','Ch2','Ch3', 'Ch4", 'Ch5",'Ch6']

ProcessData.columns=sColumns

OutputData=ProcessData
sOutputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/HORUS-Audio-6¢h.csv'
OutputData.to_csv(sOutputFileName, index = False

s
i

sInputFileName='C:/Users/GAURAV/Desktop/Resume/05-DS/05-DS/9999-Data/8ch-sound.wav'
print(* ")
print("Processing : ', sInputFileName)

print("

InputRate, InputData =

wavfile.read(sInputFileName) show_info("8

channel", InputData,InputRate)

ProcessData=pd.DataFrame(InputData)

sColumns=['Ch1",'Ch2'",'Ch3', 'Ch4', 'Ch5','Ch6','Ch7','Ch8']
ProcessData.columns=sColumns

OutputData=ProcessData

sOutputFileName='C:/Users/GAURA V/Desktop/Resume/05-DS/05-DS/9999-Data/HORUS-Audio-8ch.csv'
OutputData.to_csv(sOutputFileName, index = False)

print(' ")
print("Audio to HORUS - Done')

Output :
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Practical No 3

Aim : Utilities and Auditing
Basic Utility Design
A. Fixers Utilities:

Fixers enable your solution to take your existing data and fix a specific quality issue.

import string
import datetime as dt
# 1 Removing leading or lagging spaces from a data entry

print(‘#1 Removing leading or lagging spaces from a data entry");

baddata =" Data Science with too many spaces is bad!!! " print(>',baddata,'<")
cleandata=baddata.strip() print(™',cleandata,'<")

# 2 Removing nonprintable characters from a data

entry print(‘#2 Removing nonprintable characters from a

data entry') printable = set(string.printable)

baddata = "Data\x00Science with\x02 funny characters is \x 10bad!!!"
cleandata=".join(filter(lambda x: x in string.printable,baddata))
print('Bad Data : 'baddata);

print('Clean Data : ',cleandata)

# 3 Reformatting data entry to match specific formatting criteria.
# Convert YYYY/MM/DD to DD Month YYYY

print('# 3 Reformatting data entry to match specific formatting
criteria.") baddate = dt.date(2019, 10, 31)
baddata=format(baddate,'%Y-%m-%d")

gooddate = dt.datetime.strptime(baddata,'%Y-%m-%d")
gooddata=format(gooddate,'%d %B %Y")

print('Bad Data : '.baddata)

print('Good Data : ',gooddata)

Output :

 |DLE Shell 3.12.1
File Edit Shell Debug Options Window Help

AMDE4)}] on win32

#]1 Removing leading or lagging spaces from a data entry
Data Science with too many spaces is bad!!!

Data Science with too many spaces is bad!!'! s

2 BRemoving nonprintable characters from a data entry

ad Data : Data

lean Data : DataScience with funny characters is bad!!!

Bad Data : 201%-10-321
Good Data : 31 October 2018

g |

Type "help", "copyright™, "credits™ or "license ()" for more information.

O

= RESTART: C:/Users/RPIMS/AppData/Local/Programs/Python/Python3l12/DSpracti.py

X

Python 3.12.1 (tags/v3.12.1:2305ca5, Dec 7 2023, 22:03:25) [MSC +.15937 &4 bit |
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B. Data Binning or Bucketing

Code :

import numpy as np

import matplotlib.mlab as mlab
import matplotlib.pyplot as plt
np.random.seed(0)

# example data

mu =90 # mean of distribution

sigma =25 # standard deviation of

distribution x = mu + sigma *

np.random.randn(5000) num_bins =25

fig, ax = plt.subplots()

# the histogram of the data

n, bins, patches = ax.hist(x, num_bins,

normed=1) # add a 'best fit' line

y = mlab.normpdf(bins, mu, sigma)

ax.plot(bins, y, '--")

ax.set_xlabel('Example Data')

ax.set_ylabel('Probability density')

sTitle=r'Histogram ' + str(len(x)) + 'entries into ' + str(num_bins) + ' Bins: $imu='+ str(mu) +'$, $\sigma="+
str(sigma) +'$' ax.set_title(sTitle)

fig.tight layout()
sPathFig='C:/VKHCG/05-DS/4000-UL/0200-DU/DU-Histogram.png'
fig.savefig(sPathFig)

plt.show()

Output:
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C. Averaging of Data

Input:

import pandas as pd

InputFileName="TP_ DATA CORE.csv'
OutputFileName='Retrieve Router Location.cs

v' Base='C:/VKHCG'

print("Working Base :',Base, ' using ")

sFileName=Base + '/01-Vermeulen/00-RawData/' + InputFileName
print('Loading :',sFileName)

IP. DATA ALL=pd.read csv(sFileName,header=0,low_memory=False, usecols=['Country','Place
Name','Latitude’,'Longitude'], encoding="1atin-1")

IP. DATA_ALL.rename(columns={'Place Name': 'Place Name'},
inplace=True) AllData=IP DATA ALL[['Country’,

'Place Name','Latitude']]

print(AllData)

MeanData=AllData.groupby(['Country"',

'Place Name'])['Latitude'].mean() print(MeanData)

Output:
RESTART: C:/Users/RPIMS/AppData/Loca.
Working Base : C:/VEHCG using
Loading : C:/VKHCG/0l-Vermeulen/00-RawData/IF DATA CORE.csv
Country Flace Name Latitude
1] s Hew York 40.7528
1 s Hew York 40.7528
2 s Hew York 40.7528
H us Hew York 40.7528
4 us Hew York 40.7528
3557 DE Munich 48.0915
3558 DE Munich 48.1833
35589 DE Munich 45.1000
35&0 DE Munich 45.1480
3561 DE Munich 45.1480
[3562 Tows x 3 columns]
Country Place Name
DE Munich 48.143223
GB London 51.509406
us New York 40.747044

HName: Latitude, dtype: floateg4d
|

D. Outlier Detection

Code:
import pandas as pd
InputFileName=TP_DATA_ COR
E.csv'
OutputFileName='Retrieve Router Location.cs
v' Base='C:/VKHCG'
print('"Working Base :',Base)
sFileName=Base + '/01-Vermeulen/00-RawData/' + InputFileName
print('Loading :',sFileName)
IP DATA ALL=pd.read csv(sFileName,header=0,low_memory=False, usecols=['Country','Place
Name','Latitude’,'Longitude'], encoding="latin-1")
IP. DATA ALL.rename(columns={'Place Name': 'Place Name'},
inplace=True)
LondonData=IP_ DATA ALL.loc[IP_ DATA ALL['Place Name'|=—'L
ondon'] AllData=LondonData[['Country’, 'Place_Name','Latitude']]
print('All Data')
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print(AllData)

MeanData=AllData.groupby(['Country"',

'Place Name'])['Latitude'].mean()
StdData=AllData.groupby(['Country',
'Place_Name'])['Latitude'].std() print('Outliers’)
UpperBound=float(MeanData+StdDa

ta) print('"Higher than ', UpperBound)
OutliersHigher=AllData[ AllData.Latitude>UpperBound
] print(OutliersHigher)

LowerBound=float(MeanData-
StdData) print('Lower than ',

LowerBound)

OutliersLower=AllData[ AllData.Latitude<LowerBound

] print(OutliersLower)
print('Not Outliers')

OutliersNot=AllData[ (AllData.Latitude>=LowerBound) &
(AllData.Latitude<=UpperBound)] print(OutliersNot)

London
London
London
London
London
London
London
London

51.5158
ST .S5SZ37T
51.5237
ST .S5SZ37T
51.5237
51.5Z32
51.5163
51.5136

warnings moduale) :

ers/RPIMS/appData/Loca

d=float (McanData-—

: Calling float on a

in the

FfFuature. O

Lower thamn 51.5061T7T6B8TE6212649

Output:
= RESTART: C:/Users/RPIMS/AppData/Local/Programs/Python/Pythe 13921 GB
Working Base : C:/VEHCG 1923 GB
Loading : C:/VEHCG/0l-Vermeulen/00-RawData/IF DATA CORE.csv l1az4g CB
A1l Data 1925 fetal
: Fa
. Coumt;ir PlacTe_Ncaime _:;l;jgf 1926 GB
9 5B London i 0
az7 B
1811 GB London 51.5508 e G:l
1912 GB London 51.5649 3438 =B
1913 B London  51.5895 3438 EE
1914 GB London 51:.5232
SPins ihins B B Warning (from
3434 GB London  51.5092 File "C:/Us
3435 GB London 51.5082 ine 2
3436 GB London 51.5183 owerBoumn
3437 GE London  51.5085 P35, i)
3438 GB London  51.5136 Lo i S
aisce a ITypeEr
[1502 rows x 3 columns]
Outliers Countcry
18915 GB
Warning (from warnings module): Mot Cuclisrs

B T = "C:/Users/RPIMS/AppData/Local/Programs/Python/Python3. Countcry
a2t TEAT GB
-_p!::r_‘:’:li.:lm_".d—f_Dt-iF L;{ea:_:L-ata—:td-d-aFajl ) ) . . 1918 GR
FutureWarr ng float on a single element Series is ds L 5
aise a TypeError 1 the future. Use float (ser.iloc[0]} inste: 1=z ==
Higher than 51.512635507867415 1==28 =B
Country Place Name Latitude 1oz5 GE
1810 GB London 51.5130 - -
1811 GB London 51.5508 3432 =B
1812 GB London 51.5649 3433 GB
1813 GB London 51.5895 34734 =B
1914 GB London 51.5232 3435 GR
18146 GB London 51.5491 za37 ==
1819 GB London 51.5161 -
1820 GB London 51.51%838

[14E85 rows X

Place Name
London

Place Name
London
London
London
London
London
London
London
London
London
London

2 columns]

Latcitcude
51.473%9

Latitude
51.5085
51.508s5
51.5085
51.508s5
51.5085

S51.5082
51.5082
S51.5082
51.5082
51.5085

StcdD
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E. Audit Logging
Code :
import sys
import os
import logging
import uuid
import shutil
import time
if sys.platform == 'linux":
Base=os.path.expanduser('~')
+/VKHCG'
else:
Base='C:/VKHC
sCompanies=['01-Vermeulen','02-Krennwallner','03-Hillman','04-Clark']
sLayers=['01-Retrieve','02-Assess','03-Process','04-Transform','05-Organise','06-Report']
sLevels=['debug','info’,'warning','error']
for sCompany in sCompanies:
sFileDir=Base +'/' +
sCompany if not
os.path.exists(sFileDir):
os.makedirs(sFileD
ir) for sLayer in
sLayers:
log =
logging.getLogger() for
hdlIr in log.handlers][:]:
log.removeHandler(hdlr)
sFileDir=Base + '/' + sCompany + /' + sLayer +
'/Logging' if os.path.exists(sFileDir):
shutil.rmtree(sFileDir)
time.sleep(2)
if not os.path.exists(sFileDir):
os.makedirs(sFileDir)
skey=str(uuid.uuid4())
sLogFile=Base + /' + sCompany + /' + sLayer +
'/Logging/Logging '+skey+'.log' print('Set up:',sLogFile)
logging.basicConfig(level=logging. DEBUG,
format="%(asctime)s %o(name)-12s %(levelname)-8s
%(message)s', datefmt="%m-%d %H: %M,
filename=sLogFile,
filemode='w")
console =
logging.StreamHandler()
console.setLevel(logging. INFO)
formatter = logging.Formatter('%o(name)-12s: %(levelname)-8s %(message)s')
console.setFormatter(formatter)
logging.getlogger(").addHandler(console)
logging.info('Practical Data Science is
fun!.") for sLevel in sLevels:
sApp='Apllication-'+ sCompany +'-' + sLayer +'-' +
sLevel logger = logging.getLogger(sApp)
if sLevel == 'debug":
logger.debug('Practical Data Science logged a debugging
message.) if sLevel == 'info":
logger.info('Practical Data Science logged information
message.) if sLevel == 'warning":
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logger.warning('Practical Data Science logged a warning

message.') if sLevel == 'error'":
logger.error('Practical Data Science logged an error message.")

Output:
FESTART: Di'yukca‘\Dacascisncos‘\Dacascisncs\VEHCG\praccical-daca-scisnossVEHOGATT
-YokehYoke Logging.py
11-Vermeulen/0l-Retrieve/Logging/Logging_ed8ef0fb-2313-43s

{'5eE up:', 'C:/VKHCEC
d=885d=-5aff531f83ad.1og"}
Practical Data

ilen-0l-Retrieve-1
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Practical No 4
A. Perform the following data processing using R.

Code:

library(readr)

IP. DATA ALL <-read csv("E:/NIKHILESH/VKHCG/01-Vermeulen/00-RawData/IP DATA ALL.csv")
View(IP. DATA ALL)

Output:
i g

1 ([ Coumiry Placs. fdames Pasi Conde Latitudes [engmnins First B ummbiey [FTERLL T T s
3 3 DWW ceboree M0 odmdsd TRV ERTRIAM BEITRIION
a eanrs A48 LY
] 204 2 adEd B
3 Kl FBN eenome PpTT) e
L] by - ] BIfl 0 EAFEL
K A i g1
a — 5]
L o A 3 | o AATAY 34

G = Cl :
ID = col_

country = co]_character(j,
Place.Name = col_character(),
Post.Code = col_character(),
Latitude = col_double(),
Longitude = col_double(),
First.IP.Number = col_double(),
Last.IP.Number = col_double()

E- l:'l
=

'I:I l.__n

__,_

- I'I:I

-

)
set t1dy names(IP DATA_ALL, syntactic = TRUE, quiet = FALSE)
sl D Country P1ace Name POST. Code Lat1tude Long1tude
1: 1 BW Gaborone NA —24.6 25.9
2 2 BW Gaborone NA -24.6 25.9
3 3 BW Gaborone NA -24.6 25.9
4 4 BW Gahorone NA -24.6 25.9
5 5 BW Gaborone NA -24.6 25.9
6 6 BW Gaborone NA -24.6 25.9
# 7 BW Gaborone NA -24.6 25.9
8 8 BW Gaborone NA -24.6 25.9
9 9 BW Gaborone NA -24.6 25.9
0 10 6 25.9

1

BW Gaborone NA -24.

IP DATA ALL FIX <- read csv("E /NIKHILESH/VKHCG/01-Vermeulen/01-Retrieve/01-EDS/01-
R/IP_ DATA ALL FIX.csv")
sapply(IP. DATA ALL FIX, typeof)

Output: _

! -IF-;E:;--: St }.P:r.:r Coimtry Flaie, kans Boal, Code iatituds onfjltede First. TP, dusher Ladt, TP, howher

| inceger Trreger” character ‘characTer” charscter doul] e double TrEger imTeger
library(data.table)
hist_country=data.table(Country=unique(IP_ DATA ALL FIX[is.na(IP._ DATA ALL_FIX['Country'])==0,
1$Country))

setorder(hist_country,'Country")

hist_country with _id=rowid to column(hist_country, var = "RowIDCountry")
View(hist_country fix)

IP_ DATA COUNTRY_FREQ=data.table(with(IP._ DATA ALL _FIX, table(Country)))
View(IP. DATA COUNTRY_FREQ)
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= Country M
1 AD 48
2 | AE 1793
3 AF 15
4 AG 21
5 Al 9
6 AL o1
sapply(IP_ DATA ALL _FIX[,'Latitude'], min, na.rm=TRUE)
Output:
[1] -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464
[8] -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464
15] -24.6464 13.5167 13.5167 13.5167 13.5167 13.5167 13.5167
22] 13.5167 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653
29] -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653
36] -25.9633 -25.9653 -25.9653 5.6167 5.6167 5.6167 5.6167
43] 5.6167 6. 6833 6.6833 6.6833 6.6833 6.6833 6.6833
sapply(IP. DATA ALL FIX],'Country'], min, na.rm=TRUE)
Output:
Bw B BWw BW Bw Bw BwW B BW Bw Bw Bw Bw Bl
'BW" "BW" "EW" "BW" "BW" "BW" "BW" "BW" "BW" "BW" "BW" "BW" "BW" "BW"
Bw ME ME ME NE NE ME ME MZ MZ MZ MZ MZ MZ
'BW" "HE™ "NE™ "NE" "NE" "NE" "NE" "NE"™ "MZ" "MZ" "MZ" "MZ" "Mz" "Mz"
MZ MZ MZ MZ MZ MZ MZ MZ MZ MZ GH GH GH GH
'MZ" "MZ™ "MZ™ "MZT "MZT "MZ" "Mz" "Mz" "MZ" "MZ" "GH" "GH" "GH" "GH"
sapply(IP. DATA ALL FIX],'Latitude'], max, na.rm=TRUE)
Output:
[1] -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464 -24.6464
[8] -24.6464 -24.6464 -24.5464 -24.6464 -24.6464 -24.6464 -24.6464
[15] -24.6464 13.5167 13.5167 13.5167 13.5167 13.5167 13.5167
[22] 13.5167 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653
[29] -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653 -25.9653
[36] -25.9653 -25.9653 -25.9653 5.6167 5.6167 5.6167  5.6167
Finding mean median range and quantile following are the commands are used-
sapply(IP_ DATA_ALL _FIX[,'Country'], max, na.rm=TRUE)
sapply(IP_ DATA_ALL FIX [,'Latitude'], mean, na.rm=TRUE)
sapply(IP. DATA ALL FIX [,'Latitude'], median, na.rm=TRUE)
sapply(IP_ DATA_ALL FIX [,'Latitude'], range, na.rm=TRUE)
sapply(IP_ DATA_ALL _FIX [,'Latitude'], quantile, na.rm=TRUE)
Finding the standard deviation of any column in table the commands will be —
sapply(IP. DATA ALL FIX [,'Latitude'], sd, na.rm=TRUE)
B. Program to retrieve different attributes of data.
Code-
import sys
import os
import pandas as pd
sFileName="E:/NIKHILESH/VKHCG/01-Vermeulen/00-RawData/IP. DATA_ ALL.csv'
print('Loading :',sFileName)
IP DATA ALL~=pd.read csv(sFileName,header=0,low memory=False, encoding="latin-1")
sFileDir="E:/NIKHILESH/VKHCG/01-Vermeulen/01-Retrieve/01-EDS/02-Python'
if not os.path.exists(sFileDir):
os.makedirs(sFileDir)
print('Rows:', IP. DATA ALL.shape[0])
print('Columns:', [P DATA ALL.shape[1])
print('### Raw Data Set ###")
for i in range(0,len(IP. DATA ALL.columns)):
print(IP_ DATA_ALL.columns[i],type(IP_ DATA_ ALL.columns[i]))
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print("### Fixed Data Set ###')
IP. DATA ALL FIX=IP DATA ALL

for i in range(0,len(IP._ DATA ALL.columns)):

cNameOld=IP_DATA ALL FIX.columns[i] +"'
cNameNew=cNameOld.strip().replace(" ", ".")

IP. DATA ALL FIX.columns.values[i] = cNameNew

print(IP_DATA_ ALL.columns[i],type(IP._ DATA ALL.columns][i]))

print('Fixed Data Set with ID")

IP. DATA ALL with ID=IP_ DATA ALL FIX

I[P DATA ALL with ID.index.names = ['RowID']

sFileName2=sFileDir + '/Retrieve IP. DATA.csv'

IP. DATA ALL with ID.to_csv(sFileName2, index = True, encoding="latin-1")
print("### Done!! ###')
Output:

# SEFEEFEpeNbInEREASER AT R

L i

C. Data Pattern

Code :

Write the program using r Studio

library(readr)

library(data.table)
FileName=pasteO('c:/VKHCG/01-Vermeulen/00-RawData/IP. DATA ALL.csv')
IP. DATA ALL <-read csv(FileName)
hist_country=data.table(Country=unique(IP_DATA ALLS$Country))
pattern_country=data.table(Country=hist_country$Country,
PatternCountry=hist_country$Country)

oldchar=c(letters, LETTERS)

newchar=replicate(length(oldchar),"A")

for (r in seq(nrow(pattern_country)))

{

s=pattern_country[r,]$PatternCountry;

for (c in seq(length(oldchar)))

s=chartr(oldchar[c],newchar[c],s)
I
for (nin

seq(0,9,1)){ s=chartr(as.character(n),"N",s)
i3

S:Chartr(" ","b",S)

S:Chartl'(" X n,uun,s)

pattern_country[r, |$PatternCountry=s;

%
View(pattern_country)
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Output:
“ | Country PatternCountry
1 BW Al

2 | NE AL

D. Loading IP._ DATA ALL:
Code
import sys

import os

import pandas as pd

Base='C:/VKHCG'

sFileName=Base + '/01-Vermeulen/00-RawData/[P DATA ALL.csV'
print('Loading :',sFileName)

IP DATA ALL=pd.read csv(sFileName,header=0,low memory=False, encoding="latin-1")
sFileDir=Base + '/01-Vermeulen/01-Retrieve/01-EDS/02-Python'

if not os.path.exists(sFileDir):

os.makedirs(sFileDir)

print('Rows:', IP._ DATA ALL.shape[0])

print('Columns:', [P DATA_ALL.shape[1])

print('### Raw Data Set #H#HHHH#HHHHHHHHHHHHE)

for i in range(0,len(IP._ DATA ALL.columns)):

print(IP. DATA_ALL.columns[i],type(IP._ DATA ALL.columns][i]))
print('### Fixed Data Set HHHHHHHHHEHHHHHHHHHHHHAEHR )

IP. DATA ALL FIX=IP DATA ALL

for i in range(0,len(IP_ DATA_ALL.columns)):
cNameOld=IP_DATA ALL FIX.columns[i] +"'
cNameNew=cNameOld.strip().replace(" ", ".")

IP DATA ALL FIX.columns.values[i] = cNameNew

print(IP_ DATA_ ALL.columns[i],type(IP._ DATA ALL.columns][i]))
#print(IP_ DATA_ALL FIX head())

print('Fixed Data Set with ID")

IP DATA ALL with ID=IP DATA ALL FIX

IP. DATA_ ALL with ID.index.names = ['/RowID']

#print(IP. DATA ALL with ID.head())

sFileName2=sFileDir + '/Retrieve IP_ DATA.csv'

IP. DATA ALL with ID.to_csv(sFileName2, index = True, encoding="latin-1")
print(‘### Done!! #HHHHHHHHIHHHHEHHHH A

Shankar Narayan College

20



MSC-IT Part 1 Data Science 2025-2026

Output:

b =
|| === EESTART: C:i\VEHCEAOL-Vermeulern)
a3 © C1AVERCGAD1-Vermeulen /00-

01-Retrieve\Retricve-IP DATA ALL.pY ==————

Paba/IP DATA ALL.CIV

e L L T R L TR

1 ID
FEERAEEF SR PR O PSP S PRI RPN RIRRRERE

Vermeulen PLC
Code
import sys
import os
import pandas as pd
from math import radians, cos, sin, asin, sqrt
# Function to calculate haversine distance
def haversine(lonl, latl, lon2, lat2, stype):
# Convert decimal degrees to radians
lonl, latl, lon2, 1at2 = map(radians, [lonl, lat1, lon2, lat2])
dlon =lon2 - lonl
dlat = lat2 - latl
a=sin(dlat/ 2)**2 + cos(lat1) * cos(lat2) * sin(dlon / 2)**2
c =2 * asin(sqrt(a))
# Determine the radius of Earth based on the unit type

if stype == 'km'":
r=6371 # Radius of Earth in kilometers
else:

r=3956 # Radius of Earth in miles

# Calculate and return the distance

d=round(c *r, 3)

return d
# File paths
sFileName = 'E:/NIKHILESH/VKHCG/01-Vermeulen/00-RawData/[P DATA CORE.csv'
sFileDir = 'E:/NIKHILESH/VKHCG/01-Vermeulen/01-Retrieve/01-EDS/02-Python'
# Check if output directory exists; create if not
if not os.path.exists(sFileDir):

os.makedirs(sFileDir)
# Load the CSV file
print('Loading:', sFileName)
IP DATA ALL =pd.read_csv(sFileName, header=0, low_memory=False,usecols=['Country', 'Place Name', 'Latitude’,
'"Longitude'],encoding="latin-1")
# Process the data
IP. DATA=IP DATA ALL.drop_duplicates(subset=None, keep="first', inplace=False)
IP_ DATA .rename(columns={'Place Name': 'Place Name'}, inplace=True)
IP_ DATAL =IP_DATA.copy()
IP_DATA.insert(0, 'K, 1)
IP_ DATA2=IP_DATAI.copy()
# Cross-join to calculate pairwise distances
IP_CROSS =pd.merge(right=IP_ DATAI, left=IP_ DATA2, on='K")
IP_CROSS.drop('K', axis=1, inplace=True)
# Rename columns for clarity
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IP_CROSS.rename(columns={
'Longitude x': "Longitude from', 'Longitude y': 'Longitude to',
'Latitude x": 'Latitude from', 'Latitude y": 'Latitude to', 'Place Name x':
'Place Name_from', 'Place Name y": 'Place Name to', 'Country x":
'Country_from', 'Country y': 'Country to'
}, inplace=True)
# Calculate distances in kilometers and miles
IP_CROSS['DistanceBetweenKilometers'] = [P CROSS.apply(
lambda row:
haversine( row['Longitude from'],
row|['Latitude_from'],
row['Longitude to'],
row['Latitude to'],
'km'
)s
axis=1
)
IP_CROSS['DistanceBetweenMiles'] =
IP_CROSS.apply( lambda row: haversine(
row['Longitude from'],
row['Latitude from'],
row['Longitude to'],
row['Latitude to'],
'miles'
),axis=1
)
# Save the result toa CSV file
print('Saving results...")
sFileName?2 = os.path.join(sFileDir, 'Retrieve IP_Routing.csv')
IP_CROSS.to_csv(sFileName2, index=False, encoding="latin-1")
print("##H# Done!| HHHHHHHEHHHHHHRHHHHHH R

Output :
See the file named Retrieve IP_Routing.csv in C:\VKHCG\01-Vermeulen\01-Retrieve\01-EDS\02-
L ] [: =] i I 2] ] ! .-
I fCourary-from Placa e from Latitude from congmuds from Cousiig oo Placs Pams: To jLatiucs Lo Rongitede 10 DatanceSenweandilomesers  DistancoBotwae nhilkes
- 10 Hewd fork i, TSI THOT2s L ey Yok .1‘.":]2!. bpE T o =
FiUs Mew Tork &% 7523 TAETIL LIS Mew Yor 407214 DAY 4,243 i) (7.
s MHow York Lo alri b | 739715 L% Wow Yo &0 Trbd -T55881 L.E8S LiT
Bfun Mg Yirk i eI FAATE L Mew Yo &0 e AR 1.0 a2k
B s Hew York 205, 7523 TRATLL LS B0 TR0 TA8AE3 155 1311
b 0 Faw York &0 7518 TASTIS UL &0 758 Ti 965 (1], 7 0am
L Mo vork el ] FAFas s S0 TRET TAEHEY .22 e
It HawVork 5. 751 T2ATIS LIS &0.7583 TasEM L.658 1.058%
Mow ¥ork &5 T8 T3.9TA5 LS ST 733575 3.228 bl

Total Records: 22501
So, the distance between a router in New York (40.7528, -73.9725) to anoher router in New York
(40.7214, -74.0052) is 4.448 kilometers, or 2.762 miles.

Building a Diagram for the Scheduling of Jobs
Code :
import sys
import os
import pandas as pd
InputFileName="TP_ DATA CORE.csv'
OutputFileName='Retrieve Router Location.csv'
sFileName="E:/NIKHILESH/VKHCG/01-Vermeulen/00-RawData/' + InputFileName
print('Loading :',sFileName)
IP. DATA ALL=pd.read csv(sFileName,header=0,low _memory=False,
usecols=['Country','Place Name','Latitude’,'Longitude'], encoding="latin-1")
IP_ DATA_ ALL.rename(columns={'Place Name': 'Place Name'}, inplace=True)
sFileDir="E:/NIKHILESH/VKHCG/01-Vermeulen/01-Retrieve/01-EDS/02-Python'
if not os.path.exists(sFileDir):

os.makedirs(sFileDir)
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ROUTERLOC=1P_DATA ALL.drop_ duplicates(subset=None, keep='first', inplace=False)
print('Rows :'"\ROUTERLOC.shape[0])

print('Columns :'"ROUTERLOC.shape[1])

sFileName2=sFileDir +'/' + OutputFileName

ROUTERLOC.to_csv(sFileName2, index = False, encoding="latin-1")

print("### Done!| SRR A

Output:

KRS LAKI
Loading : E:/NIKHILESH/VEHCG/0l-Vermeulen,/00-RawData/IF DATA CORE.csv
RBows : 150

Columns : 4

#5% Donell 3333diiis i ssiissaassiiissiassssssaaasssss
1

Understanding Your Online Visitor Data
Code

import sys

import os

import pandas as pd

import gzip as gz

InputFileName="IP_ DATA_ ALL.csV'
OutputFileName='Retrieve Online Visitor'
CompanyIn='01-Vermeulen'
CompanyOut="02-Krennwallner'
Base="E:/NIKHILESH/VKHCG/'
Print(HHHHHHHHHHHHHAHRHARHAT)
print("Working Base :',Base, ' using ', sys.platform)
Print(HHHHHHHHHHHH AR
Base="E:/NIKHILESH/VKHCG/'
sFileName=Base +'/' + Companyln + '/00-RawData/' + InputFileName
print('Loading :',sFileName)

IP DATA ALL=pd.read csv(sFileName,header=0,low memory=False,usecols=['Country','Place.Name','Latitude','Longit

ude','First.IP.Number','Last.IP.Number'])
IP_ DATA_ALL.rename(columns={'Place Name': 'Place Name'}, inplace=True)
IP. DATA ALL.rename(columns={'First [P Number': 'First IP_Number'}, inplace=True)
IP. DATA ALL.rename(columns={'Last [P Number': 'Last IP_Number'}, inplace=True)
sFileDir=Base + '/' + CompanyOut + '/01-Retrieve/01-EDS/02-Python'
if not os.path.exists(sFileDir):
os.makedirs(sFileDir)
visitordata=IP_DATA ALL.drop duplicates(subset=None, keep="first', inplace=False)
visitordatal0=visitordata.head(10)
print('Rows :',visitordata.shape[0])
print('Columns :',visitordata.shape[1])
print("Export CSV")
sFileName2=sFileDir + /' + OutputFileName + '.csv'
visitordata.to_csv(sFileName2, index = False)
print('Store All:',sFileName2)
sFileName3=sFileDir +'/'+ OutputFileName + "' 10.csVv'
visitordatal0.to_csv(sFileName3, index = False)
print('Store 10:',sFileName3)
for z in ['gzip', 'bz2', 'xZ']:

if z=="gzip":
sFileName4=sFileName2 +'.g7'
else:

sFileName4=sFileName2 +'." + z
visitordata.to_csv(sFileName4, index = False, compression=z)
print('Store :',sFileName4)
print("Export JSON")
for sOrient in ['split','records','index’, 'columns','values','table']:
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sFileName2=sFileDir +'/' + OutputFileName +' '+ sOrient + '.json'
visitordata.to_json(sFileName2,orient=sOrient,force_ascii=True)
print('Store All:',sFileName2)
sFileName3=sFileDir +'/' + OutputFileName +' 10 '+ sOrient + '.json’'
visitordatalO.to_json(sFileName3,orient=sOrient,force ascii=True)
print('Store 10:',sFileName3)
sFileName4=sFileName2 + '.g7'
file_in = open(sFileName2, 'rb')
file_out=gz.open(sFileName4, 'wb'")
file_out.writelines(file_in)
file_in.close()
file_out.close()
print('Store GZIP All:',sFileName4)
sFileName5=sFileDir +'/' + OutputFileName +' '+ sOrient +' UnGZip.json'
file_in = gz.open(sFileName4, 'rb")
file out=open(sFileName$5, 'wb")
file_out.writelines(file_in)
file_in.close()
file_out.close()
print("Store UnGZIP All:",sFileName5)
print(‘### Done! | AT
Output: e e
b iyt PR
e Rkl P
ading : B NIIOHLESH/VEACG £01-Verneulen/d0-Rawbata/ 16_DATA AL, on
UG - KISHAWAIIHET U T K E UIZEDS W2 Sryon. - )
A B C D E ' F
1 Country ' .P'Iace_Name latitude Longitude first_IP_Number ' Last_'lli.’;N.urrlllt.)er !
2 us New York 40.5883 -74.0203 400387248 400837253
3 us New York 405888  -74.0203 400904512 400904543
& us New York 40,5888 -74.0203 A0 1402080 401402093
b - us Mew York 40,6885 -74.0203 402261072 402261087
& - us Mew York 40.6888 -74.0203 AD2288032 402288047
7 us New York 40,6888 “TAOMF 641892352 641900543
2 us New York 40.5888 -74.0203 644464896 644455151
9 us New York 40.5888 -74.0203 758770912 758770927
10 us New York 40.5888 -74.0203 1075972352 1075575167
XML processing
Code:
import sys
import os
import pandas as pd
import xml.etree.ElementTree as ET
def df2xml(data):
header = data.columns
root = ET.Element('root")
for row in range(data.shape[0]):
entry = ET.SubElement(root,'entry")
for index in range(data.shape[1]):
schild=str(header[index])
child = ET.SubElement(entry, schild)
if str(data[schild][row]) !='nan":
child.text = str(data[schild][row])
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else:
child.text ='n/a'
entry.append(child)
result = ET.tostring(root)
return result
def xml2df(xml_data):
root=ET.XML(xml_data)
all records =[]
for i, child in enumerate(root):
record = {}
for subchild in child:
record[subchild.tag] = subchild.text
all records.append(record)
return pd.DataFrame(all records)
InputFileName="TP_ DATA_ALL.csV'
OutputFileName='Retrieve Online Visitor.xml'
Companyln="'01-Vermeulen'
CompanyOut="02-Krennwallner'
if sys.platform == 'linux":
Base=os.path.expanduser('~') + '/VKHCG'
else:
Base="E:/NIKHILESH/VKHCG/'

print("Working Base :',Base, ' using ', sys.platform)
sFileName=Base + /' + Companyln + '/00-RawData/' + InputFileName
print('Loading :',sFileName)
IP DATA ALL~=pd.read csv(sFileName,header=0,low memory=False)
IP. DATA ALL.rename(columns={'Place Name": 'Place_Name'}, inplace=True)
IP. DATA ALL.rename(columns={'First [P Number': 'First IP_Number'}, inplace=True)
IP. DATA ALL.rename(columns={'Last [P Number': 'Last IP_Number'}, inplace=True)
IP. DATA ALL.rename(columns={'Post Code': 'Post Code'}, inplace=True)
sFileDir=Base + /' + CompanyOut + '/01-Retrieve/01-EDS/02-Python'
if not os.path.exists(sFileDir):
os.makedirs(sFileDir)
visitordata=IP_DATA_ ALL.head(10000)
print('Original Subset Data Frame')
print('Rows :',visitordata.shape[0])
print('Columns :',visitordata.shape[1])
print(visitordata)
print('"Export XML')
sXML=df2xml(visitordata)
sFileName=sFileDir +'/' + OutputFileName
file_out = open(sFileName, 'wb')
file_out.write(sXML)
file_out.close()
print('Store XML:',sFileName)
xml_data = open(sFileName).read()
unxmlrawdata=xml2df(xml_data)
print('Raw XML Data Frame')
print('Rows :',unxmlrawdata.shape[0])
print('Columns :',unxmlrawdata.shape[1])
print(unxmlrawdata)
unxmldata =unxmlrawdata.drop duplicates(subset=None, keep="first', inplace=False)
print('Deduplicated XML Data Frame')
print('Rows :',unxmldata.shape[0])
print("Columns :',unxmldata.shape[1])
print(unxmldata)
#print(‘H#### Done! [ #HHHHHHHH)
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Output:

Adopt New Shipping Containers
Code :
import sys
import os
import pandas as pd
ContainerFileName = 'Retrieve Container.csv'
BoxFileName = 'Retrieve_Box.csv'
ProductFileName = 'Retrieve Product.csv'
Company = '03-Hillman'
Base = 'E:/NIKHILESH/10th .pdf VKHCG'
print("Working Base :', Base, 'using ', sys.platform)
sFileDir = Base + /' + Company + '/01-Retrieve/01-EDS/02-Python'
if not os.path.exists(sFileDir):
os.makedirs(sFileDir)
containerLength =range(1, 21)
containerWidth = range(1, 10)
containerHeigth = range(1, 6)
containerStep = 1
c=0
# Initialize an empty DataFrame for containers
ContainerFrame = pd.DataFrame()
for | in containerLength:
for w in containerWidth:
for h in containerHeigth:
containerVolume = (1 / containerStep) * (w / containerStep) * (h/ containerStep)
c+=1
ContainerLine =
{ 'ShipType'": 'Container',
'UnitNumber": 'C' + format(c, "06d"),
'"Length': round(l, 4),
'Width': round(w, 4),
'Height': round(h, 4),
'ContainerVolume': round(containerVolume, 6)

}

ContainerRow = pd.DataFrame(][ContainerLine])

E « KMl
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ContainerFrame = pd.concat([ContainerFrame, ContainerRow], ignore index=True)

ContainerFrame.index.name = 'TDNumber’
print(HHHEHHHHT T

print('## Container")
print(HiHHHHHHHEHE)

print('Rows :', ContainerFrame.shape[0])
print('Columns :', ContainerFrame.shape[1])

sFileContainerName = sFileDir +'/' + ContainerFileName
ContainerFrame.to_csv(sFileContainerName, index=False)
boxLength = range(1, 21)
boxWidth = range(1, 21)
boxHeigth =range(1,21)
packThick = range(0, 6)
boxStep = 10
b=0
# Initialize an empty DataFrame for boxes
BoxFrame = pd.DataFrame()
for | in boxLength:
for w in boxWidth:
for h in boxHeigth:
for tin packThick:
boxVolume = round((1 / boxStep) * (w/ boxStep) * (h/ boxStep), 6)
productVolume = round(((1 - t) / boxStep) * ((w - t) / boxStep) * ((h - t) / boxStep), 6)
if productVolume > 0:
b+=1
BoxLine =
{ 'ShipType'" 'Box/,
'UnitNumber": 'B' + format(b, "06d"),
'Length': round(1/ 10, 6),
'Width'": round(w / 10, 6),
'Height': round(h/ 10, 6),
'"Thickness'": round(t/ 5, 6),
'BoxVolume': round(boxVolume, 9),
'ProductVolume': round(productVolume, 9)
j
BoxRow = pd.DataFrame([BoxLine])
BoxFrame = pd.concat(|BoxFrame, BoxRow], ignore index=True)

BoxFrame.index.name = 'TDNumber'
print('## Box####")

print('Rows :', BoxFrame.shape[0])
print("Columns :', BoxFrame.shape[1])

sFileBoxName = sFileDir + '/' + BoxFileName
BoxFrame.to_csv(sFileBoxName, index=False)
productLength = range(1, 21)
productWidth = range(1, 21)
productHeigth = range(1, 21)
productStep = 10
p=0
# Initialize an empty DataFrame for products
ProductFrame = pd.DataFrame()
for 1 in productLength:
for w in productWidth:
for h in productHeigth:
productVolume = round((1 / productStep) * (w / productStep) * (h / productStep), 6)
if productVolume > 0:
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pt+=1
ProductLine =
{ 'ShipType'": 'Product’,
'UnitNumber': 'P' + format(p, "06d"),
'Length': round(1/ 10, 6),
'Width': round(w / 10, 6),
'Height": round(h / 10, 6),
'ProductVolume': round(productVolume, 9)
§
ProductRow = pd.DataFrame([ProductLine])
ProductFrame = pd.concat([ProductFrame, ProductRow], ignore index=True)

ProductFrame.index.name = 'IDNumber’
print(‘## Product')

print('Rows :', ProductFrame.shape[0])
print('Columns :', ProductFrame.shape[1])

sFileProductName = sFileDir +'/' + ProductFileName
ProductFrame.to_csv(sFileProductName, index=False)
print(‘### Done!| #HHEHEHEHEHIHE)
output:
FEESESEEEE SIS EEEES
Working Base : E:/NIKHILESH/10th .pdfVEHCG using win3Zz
FEEREAEEEE SRS
FEERESEE RS
## Container
FEERESEE RS
RBows : S00
Columns : &

R RS

Global Post Codes in r studio

library(readr)

All_Countries <- read _delim("C:/VKHCG/03-Hillman/00-RawData/All_Countries.txt",
"\t", col names = FALSE,

col_types =

cols( X12=

col_skip(), X6 =

col_skip(), X7 =

col_skip(), X8 =

col_skip(), X9 =

col_skip()),

na="null", trim_ws =TRUE)

write.csv(All_Countries,

file = "C:/VKHCG/03-Hillman/01-Retrieve/01-EDS/01-R/Retrieve_All Countries.csv")
Output:

The program will successfully uploaded a new file named Retrieve All Countries.csv, after removing column
No. 6,7, 8,9 and 12 from All_Countries.txt

A e ] e D | e | E | & | H
1] X1 X2 X3 x4 X5 X10 X11

2 | 1 AD AD100  Canillo 42.5833  1.6667
3| 2 AD AD200  Encamp 42,5333 1.6333
4 3 AD AD300  Ordino 42.6 1.55
5 | 4 AD ADA00  La Massana 42.5667  1.4833
6 | 5 AD AD5S00  Andorrala Vella 42.5 15
7| 6 AD AD600  SantJuliA de LA’ria 42.4667 1.5
8 | 7 AD AD700 Escaldes-Engordany 42.5 1.5667
g | 8 AR 3636 POZO CERCADO (EL CHORRO (F), DPTO. RIVADAVIA (S)) Salta A -23.4933 -61.9267
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Program to connect to different data sources.

Code:

import sqlite3 as sq

import pandas as pd

Base='C:/VKHCG'

sDatabaseName=Base +'/01-Vermeulen/00-RawData/SQLite/vermeulen.db'
conn = sq.connect(sDatabaseName)
sFileName="C:/VKHCG/01-Vermeulen/01-Retrieve/01-EDS/02-Python/Retrieve I[P DATA.csv'
print('Loading :',sFileName)

IP_ DATA_ ALL FIX=pd.read csv(sFileName,header=0,low_memory=False)
IP. DATA ALL FIX.index.names = ['RowIDCSV']

sTable=TP DATA ALL'

print('Storing :',sDatabaseName,' Table:',sTable)

IP. DATA ALL FIX.to_sql(sTable, conn, if exists="replace")
print('Loading :',sDatabaseName,' Table:',sTable)
TestData=pd.read _sql query("select * from IP._ DATA_ALL;", conn)
print("## Data Values')

print(TestData)

print("## Data Profile")

print('Rows :', TestData.shape[0])

print('Columns :', TestData.shape[1])

print("### Done!! #HHHHHHHFHHHHH)

Output:

P e W ——
e b el Crby pe e el

REFTANT ;. CHyReOE/01-6H11 1o 11-%

MySQL:

Open MySql

Create a database “DataScience”

Create a python file and add the following code:

AR Connection With MySQL #HHHHHHHHHHHHHHHRHHHH
import mysql.connector

conn = mysql.connector.connect(host="localhost,

database='DataScience’,

user="root',

password="root')

conn.connect

if(conn.is_connected):

print(‘####### Connection With MySql Established Successfullly ##### ')
else:

print('Not Connected -- Check Connection Properites')

Shankar Narayan College

29



MSC-IT Part 1 Data Science 2025-2026

Output:
P
RESTART: Ci/Uaara/User  Apphata/Local /Programs/Python/Pythond -32/mysqleonnactian, py
e fEt# Conneckion With MySgl Established Successfullly #9344

Microsoft Excel

Code :

import os

import pandas as pd

HH R R AR
Base='E:/Nikhilesh/ VKHCG'

R R A R A R R R R R R
sFileDir=Base +'/01-Vermeulen/01-Retrieve/01-EDS/02-Python'

#if not os.path.exists(sFileDir):

#os.makedirs(sFileDir)

HH R R AR
CurrencyRawData = pd.read_excel('E:/NIKHILESH/VKHCG/01-Vermeulen/00-RawData/Country Currency.xlsx')
sColumns = ['Country or territory', 'Currency’, 'ISO-4217']

CurrencyData = CurrencyRawData[sColumns]
CurrencyData.rename(columns={'Country or territory': 'Country', '[SO-4217"
'CurrencyCode'}, inplace=True)
CurrencyData.dropna(subset=['Currency'],inplace=True)
CurrencyData['Country'] = CurrencyData['Country'].map(lambda x: x.strip())
CurrencyData['Currency'] = CurrencyData['Currency'].map(lambda x:

x.strip())

CurrencyData['CurrencyCode'] = CurrencyData['CurrencyCode'].map(lambda x:
x.strip())

print(CurrencyData)

print("~~~~~~ Data from Excel Sheet Retrived Successfully ~~~~~~~")

sFileName=sFileDir + '/Retrieve-Country-Currency.csv'
CurrencyData.to_csv(sFileName, index = False)
Output:

Type "help®, "copyright™, "ecredits" or "license()" for more information.

RESTART: C:/VHHCG/04-Clark/01l-Retrieve/Retrieve-Country-Currency.py ====

Country Currency CuorrencyCode
1 Afghanistan Afghan afghani AEN
2 2krotiri and Dhskelia (UH) EQropean suro EUR
3 Aland Islands (Finland) European euro EUR
4 flbania Alkanian lek ALL
5 zlgeria Algerian dinar DED
271 Wake Island (USA) United sStates dellar UsD
272 wWallis and Futuha (France) CFP- franc XEE
274 Yemen Yemeni rial YER
278 Zambia Zzmbian kwacha EMW
277 Fimbabwe United Sktates dollar UsD
253 rows ¥ 3 columns]
e Data from Excel Sheek Betrived Successfully sssmrae
== |
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Practical No 5

Aim : Assessing Data
Code :
import pandas as pd

defassess _data quality(df):
Function to assess data quality of a pandas DataFrame.
Outputs summary statistics, missing values, duplicates, and data types.
print("\n--- Data Summary ---")
print(df.describe(include='all"))
print("\n--- Missing Values ---")
missing_values = df.isnull().sum()
print(missing_values[missing_values > 0])
print("\n--- Duplicates ---")
duplicate count = df.duplicated().sum()
print(f"Number of duplicate rows: {duplicate count}")
print("\n--- Data Types ---")
print(df.dtypes)
print("\n--- Unique Values per Column ---")
for col in df.columns:
print(f" {col}: {df[col].nunique()} unique values")
print("\n--- Potential Inconsistencies (Categorical Columns) ---")
for col in df.select dtypes(include='object').columns:
print(f"\nColumn '{col}' unique values:")
print(df[col].value counts())
# Example usage:
# Load sample data (replace with your dataset)
df = pd.DataFrame({
'Name': ['Alice', 'Bob', 'Charlie’, 'Alice'],
'Age': [25, 30, None, 25],
'City": ['New York', 'Los Angeles', 'New York', 'New York'],
'Salary': [70000, 80000, 75000, 70000]

1)
assess_data quality(df)

Output:

Name age City Salary
count 4 3. A60066 4 4. 8e8898
unigue 3 Man 2 Mah
top Alice MaM New York Wah
freq . ah 3 Nan
mean MNal 26.666E67 NaN 73758.2808289
std Mahl 2. BEBTS51 hah 4787 .135539

MaN 25.eggged Nal '22a0 ., Bgpdge
258 Mall 25.ee22eek MaN 7eesd.oeade
S8k Nal 25.2e82e8 | s 72588.0208028
5% MaN 27.5eg282 NaN 76258, B08828
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Practical No 6

Aim : Build the time hub ,links , and satelites.

Code:

import datetime
import time
import threading

class TimeHub:
def init (self):
self.time links = []
defadd time link(self, link):
self:time_links.append(link)
def distribute _time(self):
current_time = datetime.datetime.utcnow()
for link in self.time links:
link.receive_time(current_time)
class TimeLink:
def init (self, satellite):
self.satellite = satellite
def  receive time(self,  current time):
self.satellite.update time(current time)
class Satellite:
def init (self, name):
self.name = name
self.current_time = None
def update_time(self, current time):
self.current_time = current_time
def get time(self):
return self.current_time
def main():
time _hub = TimeHub()
satellitel = Satellite("Satellite 1")
satellite2 = Satellite("Satellite 2")
link1 = TimeLink(satellite1)
link2 = TimeLink(satellite2)
time_hub.add time link(link1)
time hub.add time link(link2)
def'sync_time():
while True:
time_hub.distribute time()
time.sleep(1)
sync_thread = threading. Thread(target=sync_time)
sync_thread.daemon = True
sync_thread.start()

time.sleep(5)

print(f" {satellite]l .name} Time: {satellitel.get time()}")

print(f" {satellite2.name} Time: {satellite2.get time()}")
if name ==" main ":
main()
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Output:

RESTART C VKHCG‘ (}4 Clark'03-Process\Process-People py
Workmg Ba&e_. C NKHCG usmg wm32

M___ C VKHCG*GJ, Claﬂo 02 Assess;OI—EDSfﬂz -Python/Assess People.csv
C fVKHCGrO'éI Clarkft}E—Assess!'DI—EDS:“Dl—P}'ﬁhoanssess_People_csv

LpLA 210y Fe Sy ey para) E
T1 T

SiLﬂ.ﬂ.g__. C \-’KHCGJSS -DV/datavault. db Table: Process, Person #F HHERRRE
Storing - C/VKHCG/88-DV/datavault.db Table: Satellite-Person- Gender
Sir:ﬁg: C VKHCG/88-DV/datav. ault db Table: Satellite-Person-Names

IRIRTATIIETH TR T IR TN IR A TR TN I RN SR R PRI RIN TR d )
B L R e T L N R R AR R L PR T R R

Sing___ C -’VKHCG!{M Clark*’DS Process*{)l EDS/02-Python/Satellite-Person-Names csv

ppad ||-|||| INTRIRTRTNT, ||| Aippadiggy
T 17 .'Il.'.l | .r|||| TT Iln'n'lrlllllv---

(TR R BT ar s F Rl ST LR T i a ] I TR PRI SN IR N}
L 0 o I S I R S L A R I

Ligd dhp 1g ) dp g Jd e gt Ay ii g 8]
VIRV AL g AT e e h AT a1y

Vacuum Databases

L
||r | T ||||..||r|||n|r

’#D 1] S e L b L
#—#._ 7 onel! R TR T e e e T R R T
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Practical No 7

Aim : Transform-Gunnarsson_is_Born.py
Code:

import sys import os
from datetime import datetime from
pytz import timezone import pandas
as pd import sqlite3 as sq import uuid
pd.options.mode.chained assignment = None
if sys.platform == 'linux":
Base=os.path.expanduser('~') +
'Y'VKHCG' else:
Base='C:/VKHCG'
print("Working Base :',Base, ' using ',
sys.platform) Company='01-Vermeulen'
InputDir="00- RawData'
InputFileName="VehicleData.csv'
sDataBaseDir=Base +'/'+ Company + '/04-Transform/SQLite' if not
os.path.exists(sDataBaseDir):
os.makedirs(sDataBaseDir)
sDatabaseName=sDataBaseDir + '/Vermeulen.db'
connl = sq.connect(sDatabaseName)
sDataVaultDir=Base + '/88-DV'
if not os.path.exists(sDataVaultDir):

os.makedirs(sDataVaultDir)
sDatabaseName=sDataVaultDir + '/datavault.db' conn2
= sq.connect(sDatabaseName)
sDataWarehouseDir=Base + /99-DW'
ifnot

os.path.exists(sDataWarehouseDir):

os.makedirs(sDataWarehouseDir)
sDatabaseName=sDataWarehouseDir + '/datawarehouse.db' conn3 =
sq.connect(sDatabaseName)
print('Time Category') print('UTC Time")
BirthDateUTC = datetime(1960,12,20,10,15,0)
BirthDateZoneUTC=BirthDateUTC.replace(tzinfo=timezone('UTC"))
BirthDateZoneStr=BirthDateZoneUTC.strftime("%Y-%m-%d %H:%M:%S")
BirthDateZoneUTCStr=BirthDateZoneUTC.strftime("% Y-%m-%d %H:%M:%S
(%Z) (%z)") print(BirthDateZoneUTCStr)
print('Birth Date in Reykjavik :")
BirthZone = 'Atlantic/Reykjavik'
BirthDate = BirthDateZoneUTC.astimezone(timezone(BirthZone))
BirthDateStr=BirthDate.strftime("%Y-%m-%d %H:%M:%S (%Z)
(%z)") BirthDateLocal=BirthDate.strftime(" %Y -%m-%d
%H:%M:%S") print(BirthDateStr)
IDZoneNumber=str(uuid.uuid4())
sDateTimeKey=BirthDateZoneStr.replace('',-").replace(":',-')
TimeLine=[('ZoneBaseKey', [[UTC')),

('IDNumber’, [IDZoneNumber]),

('DateTimeKey', [sDateTimeKey]),

('UTCDateTimeValue', [BirthDateZoneUTC)), ('Zone',

[BirthZone]), ('DateTimeValue', [BirthDateStr])]
TimeFrame = pd.DataFrame.from_dict(dict(TimeLine))
TimeHub=TimeFrame[['IDNumber','”ZoneBaseKey','DateTimeKey','DateTime Value'] ]
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TimeHublndex=TimeHub.set _index(['TDNumber'],inplace=False)
sTable = 'Hub-Time-Gunnarsson'

print('Storing :',sDatabaseName,"\n Table:',sTable)
TimeHublndex.to_sql(sTable, conn2, if exists="replace")
sTable = 'Dim-Time-Gunnarsson'

TimeHublndex.to sql(sTable, conn3,

if exists="replace")

TimeSatellite=TimeFrame[[ IDNumber','DateTimeKey','”Zone','Date Time Value'
]] TimeSatelliteIndex=TimeSatellite.set index(['IDNumber'],inplace=False)
BirthZoneFix=BirthZone.replace(' ','-').replace('/',-")

sTable = 'Satellite-Time-' + BirthZoneFix + '-Gunnarsson'
print('Storing :',sDatabaseName,"\n Table:',sTable)
TimeSatelliteIndex.to_sql(sTable, conn2, if exists="replace")
sTable = 'Dim-Time-' + BirthZoneFix + '-Gunnarsson'
TimeSatelliteIndex.to_sql(sTable, conn3, if exists="replace")
print('"Person Category') FirstName =

'Gudmundur' LastName = 'Gunnarsson'
print('Name:',FirstName,LastName)

print('Birth Date:',BirthDateLocal)

print('Birth Zone:',BirthZone)

print('UTC Birth Date:',BirthDateZoneStr)
IDPersonNumber=str(uuid.uuid4())

PersonLine=[('IDNumber’,

[IDPersonNumber]),

('FirstName', [FirstName]),

('LastName', [LastName]),

('Zone', ['UTC")),

('DateTimeValue', [BirthDateZoneStr])]
PersonFrame = pd.DataFrame.from_dict(dict(PersonLine))
TimeHub=PersonFrame
TimeHublndex=TimeHub.set index(['TDNumber'],inplace=
False)

sTable = 'Hub-Person-Gunnarsson'

print('Storing :',sDatabaseName,"\n Table:',sTable)
TimeHubIndex.to_sql(sTable, conn2, if exists="replace")
sTable = 'Dim-Person-Gunnarsson'
TimeHubIndex.to_sql(sTable, conn3, if exists="replace")

Output :

FRERERRRER RN RN RN R R R
Working Base 1 1 /VHEHCG using win3z2

ERERREERFRRFERRE R ERE RN R RN RN
Time Category

UTC Time

1G@0-12-20 10:1%;00 (UTC) (+0000)
FEFRRFFRRERFIRNFIRERFIIRRIRSIER SRS
Birxcth Date in Raykjavik :
LBE0—12-20 10:15;:00 (GMT} (+0000)

FRRERRIRPRRRRARRRRRRRR IRy
Storing : O /VHEHCG/88-DW/datawarshouss . dis
Table: Hub-Time-Gunnarsson

WENRNRNRRRN RN RN NRR RN
Storing i Ci/VHENCG/99-DW/dacawarshouses,db
Table: Satellicte-Time-Actlantic-Reykjavik-Gunnaraa

FRFRREFRFERF IR AR IR R R R R RN
Ferson Category

Bl = Guimundur FUnnarsson

Birth 1980-12-20 1i1%:0
Birth Zone! Atlantic/Reykiavik
OTC Birxch Dacwe: 1§60=12<20 l0:15:00
FHERRFRRFR RN RN R AR R R RN

FERERRR PR RN R R R RR Ry
Storing ; Ci /VEHOG/ 96-DW/ datawar=house=, di

Takble:! Hub-FPerson—-Gunnarsson
'
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Practical No 8

A. Organize-Horizontal

Code:
import sys import os
import pandas as pd import sqlite3 as sq
if sys.platform =="linux': Base=os.path.expanduser('~') +
'Y'VKHCG' else:
Base='C:/VKHCG'
print("Working Base :',Base, ' using ', sys.platform)
Company="'01-Vermeulen' sDataWarehouseDir=Base +
'/99-DW' if not os.path.exists(sDataWarehouseDir):
os.makedirs(sDataWarehouseDir)
sDatabaseName=sDataWarehouseDir + '/datawarehouse.db' connl =
sq.connect(sDatabaseName)
sDatabaseName=sDataWarehouseDir + '/datamart.db' conn2 =
sq.connect(sDatabaseName)
sTable ="Dim-BMTI'
print('"Loading :',sDatabaseName,' Table:',sTable)
sSQL="SELECT * FROM [Dim-BMI];"
PersonFrameO=pd.read sql query(sSQL,
connl) sTable = 'Dim-BMI'
print('Loading :',sDatabaseName,' Table:',sTable) sSSQL="SELECT
PersonID,\
Height,\ Weight,\
bmi,\ Indicator\
FROM [Dim-BMI|\ WHERE\
Height> 1.5\ and Indicator = 1\
ORDER BY \
Height,\ Weight;"
PersonFramel=pd.read sql query(sSQL,
connl) DimPerson=PersonFramel
DimPersonlndex=DimPerson.set_index(['PersonID'],inplace=False)

sTable = 'Dim-BMI-Horizontal'

print('Storing :',sDatabaseName,"\n Table:',sTable)
DimPersonIndex.to_sql(sTable, conn2,

if exists="replace") sTable ='Dim-BMI-Horizontal'

print('Loading :',sDatabaseName,' Table:',sTable) sSQL="SELECT *

FROM [Dim-BMI];"
PersonFrame2=pd.read sql query(sSQL, conn2)

print("Full Data Set (Rows):', PersonFrame0.shape[0]) print('"Full Data Set (Columns):',
PersonFrame0.shape[1]) print('"Horizontal Data Set (Rows):', PersonFrame2.shape[0])

print("Horizontal Data Set (Columns):', PersonFrame2.shape[1])

Output:

| FREERERERRF RPN R R R
Working Base : C:/VHEHCG wuasing win32

| #ERER SRR
Loading
ERERER AR RE AR R A AR

| Loading 1 C1/VHEHCG/595-DW/dacamart.db

FRFRFARRARRAFRARRRAROR IR A RIRIAIRPRIIYTY
Storing ! C!/VHHCG/S5-DW/datamazrt.db
Taple: Dim-BMI-Horizontal
FRENENERRER RN R PR R RN NP RPNy
Loading ! C!/VKHCG/85-DW/datamarc.db
S s R s s S s S S RS S S R RS
Full Data 3et (Bowa);: 1)
| Full pata :
| Horizontal Data S=t (Rows)1 154
,menzmntal Data Set (Column=): S

Sat (Columns 5

C: /VEHCG/ 99-DW/datamart.de Table:

Table|

Table!

Dim-BHI

Dim-BMI

Dim=-BHMI=-Horizontal
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B. Organize-Vertical

Code:
import sys import 0s

import pandas as pd import sqlite3 as sq
if sys.platform =="linux': Base=os.path.expanduser('~') +

''"VKHCG' else:
Base='C:/VKHCG'

print("Working Base :',Base, ' using ', sys.platform)
Company="'01-Vermeulen' sDataWarehouseDir=Base +
'/99-DW' if not os.path.exists(sDataWarehouseDir):

os.makedirs(sDataWarehouseDir)
sDatabaseName=sDataWarehouseDir + '/datawarchouse.db'
connl = sq.connect(sDatabaseName)
sDatabaseName=sDataWarchouseDir + '/datamart.db' conn2 =
sq.connect(sDatabaseName)

sTable = 'Dim-BMI'

print('Loading :',sDatabaseName,' Table:',sTable)
sSQL="SELECT * FROM [Dim-BMI[;"
PersonFrameO=pd.read sql query(sSQL,
connl) sTable = 'Dim-BMI'
print('Loading :',sDatabaseName,'
Table:',sTable) sSSQL="SELECT \

Height,\ Weight,\ Indicator\

FROM [Dim-BMI];"

PersonFramel=pd.read sql query(sSQL, connl)
DimPerson=PersonFramel
DimPersonIndex=DimPerson.set_index(['Indicator'],inplace=Fal
se) sTable = 'Dim-BMI-Vertical')

print('Storing :',sDatabaseName,\n Table:',sTable)
DimPersonIndex.to_sql(sTable, conn2,

if exists="replace") sTable = 'Dim-BMI-Vertical'
print('Loading :',sDatabaseName,' Table:',sTable)
sSQL="SELECT * FROM [Dim-BMI-Vertical];"
PersonFrame2=pd.read sql query(sSQL, conn2)

print('Full Data Set (Rows):', PersonFrame0.shape[0]) print('Full Data

Set (Columns):', PersonFrame0.shape[1])
print('Horizontal Data Set (Rows):', PersonFrame2.shape[0]) print('Horizontal Data
Set (Columns):', PersonFrame2.shape[1])

Output:

C:/VKHCG/99-DW/datamart.db
C:/VEHCG/99-DW/datamart.db

Loading
Loading

Storing : C:/VKHCG/99-DW/datamart.db
Table: Dim-BMI-Vertical
FERFEESERESESE

Loading : C:/VEHCG/99-DW/datamart.db

Full Data S5et (Rows): 1080
Full Data S5et (Columns): 5
Horizontal Data Set (Rows): 1080
3crizcntal Data 5et (Columms): 3

- e mmm———

Table:
Table:

Table:

o m e m————m

Dim-BMI
Dim-BMI

Dim-BMI-Vertical
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C. Organize-island

Code :
import sys import 0s
import pandas as pd import sqlite3 as sq
if sys.platform =="linux': Base=os.path.expanduser('~') +
'Y'VKHCG' else:
Base='C:/VKHCG'
print("Working Base :',Base, ' using ', sys.platform)
Company="'01-Vermeulen sDataWarehouseDir=Base +
'/99-DW' if not os.path.exists(sDataWarehouseDir):
os.makedirs(sDataWarehouseDir)
sDatabaseName=sDataWarchouseDir + '/datawarehouse.db' connl =
sq.connect(sDatabaseName)
sDatabaseName=sDataWarehouseDir + '/datamart.db' conn2 =
sq.connect(sDatabaseName)
sTable = 'Dim-BMI'
print('"Loading :',sDatabaseName,' Table:',sTable)
sSQL="SELECT * FROM [Dim-BMI];"
PersonFrameO=pd.read sql query(sSQL,
connl) sTable = 'Dim-BMI'
print('Loading :',sDatabaseName,'
Table:',sTable) sSQL="SELECT \
Height,\ Weight,\ Indicator\
FROM [Dim-BMI\
WHERE Indicator > 2\ ORDER
BY \ Height,\ Weight;"
PersonFramel=pd.read sql query(sSQL, connl)
DimPerson=PersonFramel
DimPersonIndex=DimPerson.set_index(|'Indicator'],inplace=Fal
se) sTable = 'Dim-BMI-Vertical'
print('Storing :',sDatabaseName,"\n Table:',sTable)
DimPersonIndex.to_sql(sTable, conn2,
if exists="replace") sTable ='Dim-BMI-Vertical'
print('Loading :',sDatabaseName,'
Table:',sTable) sSSQL="SELECT * FROM
[Dim-BMI-Vertical];"
PersonFrame2=pd.read sql_query(sSQL, conn2)
print('Full Data Set (Rows):', PersonFrame(.shape[0]) print('"Full Data

Set (Columns):', PersonFrame0.shape[1])

print('Horizontal Data Set (Rows):', PersonFrame2.shape[0]) print('Horizontal Data
Set (Columns):', PersonFrame2.shape[1])

Output:

FRERFRAFAERERARARA AR AR AR ARAR
Working Base : C:/VKHCG using win32
FRERFRFERERRRERF

Loading @ C:/VEHCG/99-DW/datamartc.db Table: Dim-BMI
FRERFFERERRREEF

Loading @ C:/VEHCG/99-DW/datamartc.db Table: Dim-BMI

AR A RRRRR IR AR

Storing : C:/VEHCG/99-DW/datamart.db

Table: Dim-BMI-Vertical

FRERFRAFRERERARARA AR R AR ARAR

Loading : C:/VKHCG/99-DW/datamartc.db Table: Dim-BMI-Vertical
FRERFRARAERERARARA AR AR AR ARAR

Full Data Set (Rows): 1080

Full Data Set (Columns): 5

Horizontal Data Set (Rows}: 771

Horizontal Data Set (Columns): 3
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D. Organize-secure-vault
Code:

import sys import os
import pandas as pd import sqlite3 as sq
if sys.platform =="linux': Base=os.path.expanduser('~') +
'Y'VKHCG' else:
Base='C:/VKHCG'
print("Working Base :',Base, ' using ', sys.platform)
Company='01-Vermeulen' sDataWarehouseDir=Base +
'/99-DW' if not os.path.exists(sDataWarehouseDir):
os.makedirs(sDataWarehouseDir)

sDatabaseName=sDataWarehouseDir + '/datawarehouse.db' connl =
sq.connect(sDatabaseName)
sDatabaseName=sDataWarchouseDir + '/datamart.db' conn2 =
sq.connect(sDatabaseName)
sTable = 'Dim-BMI'
print('Loading :',sDatabaseName,' Table:',sTable) sSSQL="SELECT * FROM [Dim-BMI];"
PersonFrameO=pd.read sql query(sSQL,
connl) STable = 'Dim-BMI'
print('Loading :',sDatabaseName,'
Table:',sTable) sSSQL="SELECT \

Height,\ Weight,\ Indicator,\

CASE Indicator\
WHEN 1 THEN 'Pip"\

WHEN 2 THEN 'Norman\ WHEN 3 THEN

'Grant\ ELSE 'Sam"

END AS Name\ FROM [Dim-BMI|\

WHERE Indicator > 2\ ORDER
BY \ Height,\ Weight

PersonFramel=pd.read sql query(sSQL, connl)
DimPerson=PersonFramel

DimPersonlndex=DimPerson.set_index(['Indicat
or'],inplace=False) sTable = 'Dim-BMI-
Secure'
print('Storing :',sDatabaseName,"\n Table:',sTable) DimPersonIndex.to_sql(sTable,
conn2, if exists="replace")
sTable ="Dim-BMI-
Secure’
Output:
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Practical No 9
A. Generating Reports

Code :

import sys

import os

import pandas as pd

import networkx as nx

import matplotlib.pyplot as plt
pd.options.mode.chained assignment =
Noneg if sys.platform == "linux":

Base=os.path.expanduser('~') +
'VKHCG' else:

Base='C:/VKHCG'
sInputFileName='02-Assess/01-EDS/02-Python/Assess-Network-Routing-
Customer.csv' sOutputFileName 1='06-Report/01-EDS/02-Python/Report-Network-
Routing-Customer.gml' sOutputFileName2='06-Report/01-EDS/02-Python/Report-
Network-Routing-Customer.png' Company='01-Vermeulen'
sFileName=Base + '/' + Company + /' + sInputFileName
CustomerDataRaw=pd.read _csv(sFileName, header=0, low_memory=False,
encoding="latin-1") CustomerData=CustomerDataRaw.head(100)
G=nx.Graph()
for i in range(CustomerData.shape[0]):

for j in range(CustomerData.shape[0]):

NodeO=CustomerData['Customer Country Nam
e'][i]
Nodel=CustomerData['Customer_Country Nam
e'][j] if NodeO !=Nodel:
G.add_edge(Node0,Nodel)
for i in range(CustomerData.shape[0]):

Node0=CustomerData['Customer Country Name'][i]

Nodel=CustomerData['Customer Place Name'|[i] + '('+

CustomerData['Customer Country Name'][i] +')' Node2="('+

"{:.9f}".format(CustomerData['Customer Latitude'|[i]) + ")('+
"{:.9f}".format(CustomerData['Customer Longitude'][i

D +")" if NodeO != Nodel:

G.add_edge(NodeO,Node 1)

if Nodel != Node2:

G.add_edge(Nodel,Node2)
sFileName=Base +'/' + Company + /' +
sOutputFileNamel nx.write_gml(G, sFileName)
sFileName=Base +'/' + Company + /' + sOutputFileName2
plt.figure(figsize=(25, 25))
pos=nx.spectral layout(G, dim=2)
nx.draw_networkx nodes(G, pos, node_color="k', node size=10, alpha=0.8)
nx.draw_networkx edges(G, pos, edge color="r', arrows=False, style='dashed')
nx.draw_networkx labels(G, pos, font size=12, font family="sans-serif’,
font_color="b") plt.axis('off")
plt.savefig(sFileName, dpi=600)
plt.show()
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Output:
NI NSRRI
Tita:
.
Bhaga..
h‘v:lzail’ﬁ.l.i]'llé
qu
(-28. 88800000} 39, K89B00000)
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Practical No 10
Aim : Data Visualization
withpower bi Case Study : Sales
Data
Step 1: connect to an Excel Workbook
1. Launch power Bi Desktop.
2. Fromthe Home Ribbon, Select Get Data 1 Select Excel Workbook .
3. Inthe Open File Dialog Box, Select the Product.xlsx file.
File Home Insert Maodeling View Optimize Help
N \
(& la © [ @ [
Get Excel Onelake SQL Enter Dataverse Recent
data~ workbook data hub~ Server data SOuUrces «
Clipboard
: Common data sources
[0al
EE Excel workbook
E d"_la Paower Bl semantic modeis
ﬁg [?_7 Drataflows
2 @ Diataverse
[} salLserver Add d
[%3 Analysis Services Once loaded, your
[ Textcsv
[& wes
E% A Excel Import data from SO0 !
|_—Er Blank query P
| open .4
.
T » This PC + Desktop » Pratiksha w | 0 Search Pratikshas =]
Cleganize = M el it . 4 TH .
,\ © i [%
Pratiksha Lo Data matified Tyjie B
i Cheliive 8] Products 120 - 2024 23 Micrigoft Bieel p! - box
[ This PE
30 Objects
[ Desktop
|%5] Documents
-l Downlaacdy
D Music
=] Pictures
B videos
A, Local Dick (C1) fath pa
i v o€ »
File name; || ~ | Excel Files (*xl* sls® xlsmxl |
4. Inthe Open File Dialog Box, Select the Product.xlsx file.
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5. Click on Products Check Box. & We Will see the product Table. Select The Transform Data.
6. In Query Editor, Select the ProductID, ProductName, QuantityPerUnit, and unitsInStock Columns. ( Use

Ctrl + Click to select more than one column ).

. @ FEETEIES

+ BFSYHTY TP

0 Eimrgmi Ty

7. Right Click on Column Header and Click Remove Other Columns.

(e e, i Mawigatos
M i
ar -
€ >
B ot = -
- m] xx
[ coml =l i = |Data Type: Whole Number = | I Merge Gueries = = Tewt Analitics
I H e
e ki
| | l | ; %l l Decimal Number L Append Querles = € Vislon
Keep FHemave 5
Bows +* Rows ™ Calumn= By Flead decimal number | Combine Flles ,D\ Azure Machine Leaming
Reduce Rows Saort Wihole Number Cambine Al lnsights
Fercentage ey Settlra v
roductiame", “QuantityPerundt®, “Uni b i S g
DiateTime
It Bl 12 UnitsinStock B Date 4 PROFERTIES
38 Time il
17 ] Froducts
Diate/Time/T imezane
13 Distation All Praperties
53
i T 4 APPLIED STEPS
158 True/False Bl
15 Binary Nﬂvigdtir_\n
5 Changed Type
) = Removed Other Calumng
a1
22
#

8. Select Close & Apply from Home Ribbon.
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9. Another Window on 71 Select Get Data & Select the OData feed. And Copy the link given below. & Paste

it to OData feed URL Box and Click Ok.

http://services.odata.org/V3/Northwind/Northwind.svc/

B B o L - P Chiy Lo

L ! el b

a E 3
- - - T siwrgm Duep 1ot anmrytw
""" nisin I dema il CHi -
- |y anry Laatberve Lis
- T

o PHaFETIS

[ . - -
pa e
Chins e G “
s a Vg S
s H
St
il = BT m 0
1 i 1 T
OData feed
% Eanic Advanced
RL
T . a 1
=2l | httpu senicesodats. o/ v MNothwmd Northaingd s

"
1 ™
"
X & AFFLRDETIEY
i eiin
. bt
L Chusygs Ty
i b
1
- | = Trueges Tpput
i
"
"
- '
1=

BeERE

onl
[ ]

-F-‘_'*,.

10. We will see the below screen like this then select from navigator orders checkbox. & Click on Transform Data.

@ o © [

Cet Eicw iraLaden i
swiis worioooh deis fut< e dets o

Commur dars s

L]
B il s
! Lt
.

Bisld visuabsw
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FMavigator

Search Columns to Expand | 51

® Expand O Aggregate

(] {Select All Columns)
| OrderlD

ProductlD
UnitPrice

Quantity

| Discount

| Order

| Product

Use original column name as prefix

(ET===T R T

12. Remove other Column to only display column of interest, In this step you remove all Column except

OrderID, OrderDate, ShipCity, Order Details.ProductID, Order Details.Unitprice, Order Details.Quantity,
Shipper columns. & Remove Columns.

& AFF RO RTRR

fistganar
I\ Eipaaradicd Consi Dol 1

2 x
uksis s B miis | T
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13. From Add Column Ribbon Select Custom Column. Add New Name in new Column name LineTotal. From

Available column Select order Details.Unitprice and Click insert Add

3T 33

and insert 71 Ok. We Will see the a New Column Name LineTotal Appears.

Emdacty

waTm

L

o 1y Doty

=13

LR

Custom Column

i Coduryr T o cumprad fo

(et =i

EEIL L Pl Dl

Tox Hurmbn From Culn & Teme & imcighiy.
A |
. e ufen sl |
|
L i
1
|

o

T

and select Order Details.Quantity

14. In Query Editor, drag the LineTotal Column to the left , After ShipCountry. 7 Double Click on
Order_Details.ProductID, Order Details.Unitprice, Order Details.Quantity change name to Only

ProductID, Unitprice, Quantity.

15. From Home Ribbon , Select Close and apply. We Will get new Window of Power Bi. Select From Data
Paneel From Products select ProductName And UnitInStock. If output is not seen then Change X-axis and

Y-axis from Visualizations.

T prmwrduny, |

H

20 T Filis =W Wimualidt o
W [

e ——————————————— il St

| B o a
0t e o Fim =iy
—— =i B e Bl =
e — 0 R L
_ = ML RO
N | E. ﬁ E ‘. o [
—_— ENEEAER
A — i 4 By b
e LU L} ;- -‘ '1"-l E .]:-I
_ = ia i BiE 2 B
Se—————————————————————— ik =
T T T T ¥ T T¥ T Y T Y T TTTTTT S—
e —————— e
—_————————————————————— = dutn -
e il
1 [
EEES——————————“ | T

ok Hlc - Cmare ot Limhisthoa
B
=

s 1)

16. For Orders Select Map from Visualizations. And From data Column Select From Orders Select

LineTotal And ShipCity.
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