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1 Introduction

Enhanced privacy protection with nuanced security measures is implemented as shown below

2 Prerequisites

1. Python 3.11.8
2. VS Code

3 Prerequisite Installation

Step 1: https://www.python.org/downloads/
Download Python

& python’ o

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows m ) N
\ | "
\| /)7

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other
Want to help test development versions of Python 3.13? Prereleases,

Docker images

Join our year end fundraiser by donating or becoming a PSF Member! | Support the PSF
= J

Active Python Releases

For more information visit the Python Developer’s Guide

Python version Maintenance status First released End of support Release schedule
313 prerelease 2024-10-01 (planned) 202910 PEP 719
312 huefix 2023-10-02 2028-10 PFP 693

Step 2: Install Python with Generic windows msi installer


https://www.python.org/downloads/

Step3: https://code.visualstudio.com/download
Download VS code

} Visual Studio Code Docs Updates Blog APl  Exter ear P search Docs 4 Download

is now available! Read about the new features and fixes from November

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

¥ Windows ) 4 .rpm ¥ Mac

Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE macOS 10.15+

ser nstaller deb B e cip Appe svcon] niversa
System Installer £ D .pm B2 | Arméa ]
aip @ &= argz (2 (OER () (locl ol o siicor
Snap Snap Store|
cu 0=
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4 Running the proposed Code

4.1 Step 4.1 Installation of Virtual Environment

pip install virtualenv

Downloading filelock-3.13.1-py3-none-any.whl.metadata (2.8 kB)
Collecting platformdirs<5,>=3.9.1 (from virtualenv)
Obtaining dependency information for platformdirs<5,>=3.9.1 from https://files.pythonhosted.org/packages/be/53/42fe5eab4af9d251a76d6043e018172db324a
18/platformdirs-4.1.8-py3-none-any.whl.metadata
Downloading platformdirs-4.1.8-py3-none-any.whl.metadata (11 kB)
Downloading virtualenv-28.25.8-py3-none-any.whl (3.8 MB)
eta
Downloading distlib-©.3.8-py2.py3-none-any.whl (468 kB)

Downloading filelock-3.13.1-py3-none-any.whl (11 kB)
Downloading platformdirs-4.1.8-py3-none-any.whl (17 kB)
Installing collected packages: distlib, platformdirs, filelock, virtualenv
Attempting uninstall: platformdirs
Found existing installation: platformdirs 3.5.3
Uninstalling platformdirs-3.5.3:
Successfully uninstalled platformdirs-3.5.3
Successfully installed distlib-@.3.8 filelock-3.13.1 platformdirs-4.1.8 virtualenv-20.25.8

[ ] A new release of pip is available: ->
[ ] To update, run:

C:\Users\baner\OneDrive\Desktop\Thesis\Haritha]



https://code.visualstudio.com/download

4.2 Create VENV

C:\Users\baner\OneDrive\Desktop\Thesis\Haritha>virtualenv venv
created virtual environment CPython3.11.4.final.@-64 in 1e41ms
creator CPython3Windows(dest=C: \Users\baner\OneDrive\Desktop\Thesis\Haritha\venv, clear=False, no_vcs_ignore=False, global=False)
seeder FromAppData(download=False, pip=bundle, setuptools=bundle, wheel=bundle, via=copy, app_data_dir=C:\Users\baner\AppData\Local\pypa\virtualenv)
added seed packages: pip==23.3.1, setuptools==69.0.2, wheel 42.0
activators BashActivator,BatchActivator,FishActivator,NushellActivator,PowerShellActivator,PythonActivator

:\Users\baner\OneDrive\Desktop\Thesis\Haritha>cd venv/scripts

:\Users\baner\OneDrive\Desktop\Thesis\Haritha\venv\Scripts>ac
‘ac’ is not recognized as an internal or external command,
operable program or batch file.

C:\Users\baner\OneDrive\Desktop\Thesis\Haritha\venv\Scripts>activate

(venv) C:\Users\baner\OneDrive\Desktop\Thesis\Haritha\venv\Scripts>python

Python 3.11.4 (tags/v3.11.4:d234@ef, Jun 7 2023, 05:45:37) [MSC v.1934 64 bit (AMD64)] on win32
Type "help", "copyright", “"credits" or "license" for more information.

>>>

4.3 Install python dependencies from the requirement.txt

pip install -r requirement.txt

Step 1: verify the requirement.txt file



irement.txt

absl-

py==2.0.8

anyio==4.1.0
argon2-cffi==23.1.0
argon2-cffi-bindings==21.2.0
arrow==1.3.@
asttokens==2.4.1
astunparse==1.6.3
async-lru==2.8.4
attrs==23.1.0
Babel==2.13.1
beautifulsoup4==4.12.2
bleach==6.1.8
cachetools==5.3.2
certifi==2623.11.17

cffi=

=1.16.@

charset-normalizer==3.3.2
colorama==0.4.6

comm==0.2.0
debugpy==1.8.8

decorator==5.1.1

executing==2.8.1

Downloading
Downloading
Downloading
Downloading

Downloading
Downloading

Downloading

Downloading
Downloading

Downloading

Downloading
Downloading

OUTPUT DEBUC LE

TERMINAL

jupyterlab_server-2.25.2-py3-none-any.whl (58 kB)

eta
keras-2.15.0-py3-none-any.whl (1.7 MB)

eta

libclang-16.0.6-py2.py3-none-win_amdé4.whl (24.4 MB)

eta
Markdown-3.5.1-py3-none-any.whl (182 kB)

eta

MarkupSafe-2.1.3-cp311-cp311-win_amdé4.whl (17 kB)
mistune-3.8.2-py3-none-any.whl (47 kB)

ml_dtypes-©.2.@-cp311-cp311l-win_amdé4.whl (938 kB)

nbclient-0.9.8-py3-none-any.whl (24 kB)
nbconvert-7.11.8-py3-none-any.whl (256 kB)

nbformat-5.9.2-py3-none-any.whl (77 kB)

nest_asyncio-1.5.8-py3-none-any.whl (5.3 kB)
notebook-7.8.6-py3-none-any.whl (4.8 MB)




Step 2: Installing the requirements from the file
Collecting anyio==4.1.0 (from -r requirement.txt (line 2))
Downloading anyio-4.1.@-py3-none-any.whl.metadata (4.5 kB)
Collecting argon2-cffi==23.1.@ (from -r requirement.txt (line 3))
Downloading argon2_cffi-23.1.8-py3-none-any.whl.metadata (5.2 kB)
Collecting argon2-cffi-bindings==21.2.@ (from -r requirement.txt (line 4))
Downloading argon2_ cffi_bindings-21.2.8-cp36-abi3-win_amd64.whl (3@ kB)
Collecting arrow==1.3.8 (from -r requirement.txt (line 5))
Downloading arrow-1.3.@-py3-none-any.whl.metadata (7.5 kB)
Collecting asttokens==2.4.1 (from -r requirement.txt (line 6))
Downloading asttokens-2.4.1-py2.py3-none-any.whl.metadata (5.2 kB)
Collecting astunparse==1.6.3 (from -r requirement.txt (line 7))
Downloading astunparse-1.6.3-py2.py3-none-any.whl (12 kB)
Collecting async-lru==2.0.4 (from -r requirement.txt (line 8))
Downloading async_lru-2.8.4-py3-none-any.whl.metadata (4.5 kB)
Collecting attrs==23.1.@ (from -r requirement.txt (line 9))
Downloading attrs-23.1.8-py3-none-any.whl (61 kB)

eta
Collecting Babel==2.13.1 (from -r requirement.txt (line 10))
Downloading Babel-2.13.1-py3-none-any.whl.metadata (1.6 kB)
Collecting beautifulsoupd4==4.12.2 (from -r requirement.txt (line 11))
Downloading beautifulsoup4-4.12.2-py3-none-any.whl (142 kB)

Collecting bleach==6.1.8 (from -r requirement.txt (line 12))
Downloading bleach-6.1.8-py3-none-any.whl.metadata (30 kB)

Collecting cachetools==5.3.2 (from -r requirement.txt (line 13))
Downloading cachetools-5.3.2-py3-none-any.whl.metadata (5.2 kB)

Collecting certifi==2023.11.17 (from -r requirement.txt (line 14))
Downloading certifi-2023.11.17-py3-none-any.whl.metadata (2.2 kB)

Collecting cffi==1.16.0 (from -r requirement.txt (line 15))
Downloading cffi-1.16.@-cp311-cp311-win_amd64.whl.metadata (1.5 kB)

Collecting charset-normalizer==3.3.2 (from -r requirement.txt (line 16))
Downloading charset_normalizer-3.3.2-cp311-cp311-win_amdé4.whl.metadata (34 kB)

Collecting colorama==0.4.6 (from -r requirement.txt (line 17))
Downloading colorama-0.4.6-py2.py3-none-any.whl (25 kB)

Collecting comm==e.2.@ (from -r requirement.txt (line 18))
Downloading comm-©.2.8-py3-none-any.whl.metadata (3.7 kB)

Collecting debugpy==1.8.8 (from -r requirement.txt (line 19))
Downloading debugpy-1.8.0-cp311-cp311-win_amd64.whl.metadata (1.1 kB)

Collecting decorator==5.1.1 (from -r requirement.txt (line 20))
Downloading decorator-5.1.1-py3-none-any.whl (9.1 kB)

Collecting defusedxml==8.7.1 (from -r requirement.txt (line 21))
Downloading defusedxml-e.7.1-py2.py3-none-any.whl (25 kB)

Collecting executing==2.0.1 (from -r requirement.txt (line 22))
Downloading executing-2.8.1-py2.py3-none-any.whl.metadata (9.© kB)

Collecting fastjsonschema==2.19. 9 (from -r requlrement txt (line 23))

Step 3: Finished installation

certifi, cachetools, Babel, attrs, async-lru, absl-py, Werkzeug, terminado, scipy, rsa, rfc3339-validator, requests, referencing, QtPy, python-dateutil, pyasni-modules,
opt-einsum, ml-dtypes, matplotlib-inline, jupyter_core, Jinja2, jedi, hSpy, google-pasta, comm, cffi, bleach, beautifulsoup4, astunparse, asttokens, anyio, stack-data, r
equests-oauthlib, pandas, jupyter_server terminals, jupyter_client, jsonschema-specifications, google-auth, arrow, argon2-cffi-bindings, jsonschema, isoduration, ipython
, google-auth-oauthlib, argon2-cffi, tensorboard, nbformat, ipywidg ykernel, tensorflow-intel, qtconsole, nbclient, jupyter-events, jupyter-console, tensorflow, nb
convert, jupyter_server, notebook_shim, jupyterlab_server, jupyter-lsp, jupyterlab, notebook, jupyter

Successfully installed Babel-2.13.1 Jinja2-3.1.2 Markdown-3.5.1 MarkupSafe-2.1.3 PyYAML-6.0.1 Pygments-2.17.2 QtP) .1 Send2Trash-1.8.2 Werkzeug-3.8.1 absl .
yio-4.1.0 argon2-cffi-23.1.0 argon2-cffi-bindings-21.2.0 arrow-1.3.0 asttokens-2.4.1 astunparse-1.6.3 async-1lru-2.0.4 attrs-23.1.0 beautifulsoup4-4. bleach-6.1.8 cac
hetools-5.3.2 certifi-2023.11.17 cffi-1.16.0 charset-normalizer-3.3.2 colorama-8.4.6 comm-©.2.8 debugpy-1.8.8 decorator-5.1.1 defusedxml-8.7.1 executing-2.8.1 fas
hema-2.19.8 flatbuffers-23.5.26 fqdn-1.5.1 gast-8.5.4 google-auth-2.24.0 google-auth-oauthl 1.0 google-pasta-8.2.8 grpcio-1.59.3 h5 10.0 idna-3.6 ipykernel-

1 ipython-8.18.1 ipywidgets-8.1.1 isoduration-20.11.8 jedi-8.19.1 json5-8.9.14 jsonpointer- jsonschema-4.20.0 jsonschema-specification: 11.2 jupyter-1.0.8 jupyte
r-console-6.6.3 jupyter-events-8.9.8 jupyter-1sp-2.2.1 jupyter client-8.6.0 jupyter_core-5.5.8 jupyter_server-2.11.1 jupyter_server_f termznal 4.4 jupyterlab-4.8.9 jupy
terlab-widgets-3.8.9 jupyterlab_pygments-8.3.0 jupyterlab_server- kera 15. e libclang-16.0.6 matplotl)b inline-0.1.6 mistune-3.0.2 ml-dtypes-0.2.@ nbcl‘ent -9.9.0
nbconvert-7.11.8 nbformat-5.9.2 nest- asyntlc 1.5.8 notebook-7.8.6 notebook_sh: . - oauthlib-3.2.2 opt-einsum-3.3.8 overrides-7.4. 9 packaging-23.2 pandas
-2.1.3 pandocfilters-1.5.8 parso-0.8. platformdlrs 4.0.0 prometheus-client-0.19.0 prompt toolkit- 4 psutil-5.9.6 pure-eval-9.2.2 pyasnl-0.5. 1 pyasnl
-modules-0.3.@ pycparser-2.21 python—dateutn .2 python-json-logger-2.8.7 pytz-2823.3.postl p; Wi . S5t qtconsole—s.5.1 referencing-0.31.
1 reques .31.0 requests- 1ib-1.3. -vali -9.1.4 r i -9.1. -py-@.13. -4. i AT .16.0 sniffio-1.3.8 soupsieve-2.5 stac
k-data-0.6.3 tensorboard-2.15.1 tensorboard-data-server-8.7.2 tensorf. .15.0 tensorflow-estimator-2.15.8 tensorfl ntel-2.15.8 tensorfl o-gcs-filesystem-0.31.08 t
ermcolor-2.4.@ terminado-8.18.8 tinycss2-1.2.1 tornado-6.4 traitlets- @ types-python-dateutil-2.8.19.14 typing extensions-4.8.0 tzdata- 3 uri-template-1.3.0 urll
ib3-2.1.8 wewidth-9.2.12 webcolors-1.13 webencodings-8.5.1 websocket-client-1.7.@ widgetsnbextension-4.8.9 wrapt-1.14.1




5 Running the proposed Code

(venv) C:\Users\baner\OneDrive\Desktop\Thesis\Haritha>python DNS_1.py
Simulation Results: B ——
Total Users: 1@

Number of Premium Users: 4@

Total DNS Server Machines: 5

Total Data Centers (DCs): 5

Greedy Approach:

Average Latency (Greedy): 3935.1954740344368 km

Total Revenue (Greedy): 511.03287706021007 euros

Total Cost Incurred by Company (Greedy): -511.03287706072985 euros

Random Approach:

Average Latency (Random): 9768.889553942976 km

Total Revenue (Random): 511.83287706021087 euros

Total Cost Incurred by Company (Random): 32462.7980638620872 euros

(venv) C:\Users\baner\OneDrive\Desktop\Thesis\Haritha>python ILBvl_ py
Machines: —
Machine Cores: RAM: 15 GB, Memory: 196 GB

Machine Cores: 13 GB, Memory: 173 GB

Machine Cores: RAM: 4 GB, Memory: 116 GB

Machine Cores: 4, RAM: 5 GB, Memory: 91 GB

Machine Cores: 3, RAM: 8 GB, Memory: 138 GB

Users with Cost and Time:

User @ - Processes: 2, Cost: 10@ Euros

Process @ - User @ - Cores: 2, RAM: 7 GB, Memory: Execution g : 32, End Time: 77
Process 1 - User @ - Cores: 1, RAM: 1 GB, Memory: Execution g : 1275, End Time: 135@
User 1 - Processes: 4, Cost: 100 Euros

Process @ - User 1 - Cores: RAM: 7 GB, Memory: Execution 8 : 1265, End Time: 1280
Process 1 - User 1 - Cores: RAM: 6 GB, Memory: Execution 8 : 143, End Time: 203
Process 2 - User 1 - Cores: RAM: 8 GB, Memory: Execution 8 : 1013, End Time: 1088
Process 3 - User 1 - Cores: 4, RAM: 8 GB, g Execution 8 : 1016, End Time: 1106
User 2 - Processes: 3, Cost: 100 Euros

Process ® - User 2 - Cores: 4, RAM: 3 GB g Execution

Simulation Results:

Total Users: 1@e

Number of Premium Users: 52

Total DNS Server Machines: 7
Total Data Centers (DCs): 5

Greedy Approach:

Average Latency (Greedy): 3535.499557373@25 km

Total Revenue (Greedy): 611.9369578510898 euros

Total Cost Incurred by Company (Greedy): -611.9369578510195 euros

Random Approach:

Average Latency (Random): 9941.255359125873 km

Total Revenue (Random): 611.9369578510898 euros

Total Cost Incurred by Company (Random): 68934.8119@185452 euros




User 3 - Processes: 3 , Cost: 100 Euros
Process © - User 3 - Cores: 1, RAM: 5 Memory: 40 GB, Execution Time: 45 min
Process 1 - User 3 - Cores: 2, RAM: 3 Memory: 34 GB, Execution Time: 75 min
Process 2 - User 3 - Cores: 4, RAM: 4 Memory: 11 GB, Execution Time: 15 min
User 4 - Processes: 2 , Cost: 100 Euros
Process @ - User 4 - Cores: 1, RAM: 1 Memory: 27 GB, Execution Time: 6@ min
Process 1 - User 4 - Cores: 2, RAM: 7 Memory: 47 GB, Execution Time: 9@ min
User 5 - Processes: 4 , Cost: 100 Euros
Process © - User 5 - Cores: RAM: 7 Memory: 12 GB, Execution Time: 45 min
Process 1 - User 5 - Cores: RAM: 5 Memory: 31 GB, Execution Time: 3@ min
Process 2 - User 5 - Cores: RAM: 6 Memory: 27 GB, Execution Time: 45 min
Process 3 - User 5 - Cores: RAM: 6 Memory: 4@ GB, Execution Time: 9@ min
User 6 - Processes: , Cost: 100 Euros
Process @ - User Cores: RAM: 7 Memory: 13 GB, Execution Time: 3@ min
Process 1 - User Cores: RAM: 6 Memory: 21 GB, Execution Time: 6@ min
Process 2 - User Cores: RAM: 7 Memory: 45 GB, Execution Time: 3@ min
Process 3 - User Cores: RAM: 7 Memory: 44 GB, Execution Time: 15 min
User 7 - Processes: 4 , Cost: 100 Euros
Process © - User 7 - Cores: 3, RAM: 5 Memory: 11 GB, Execution Time: 9@ min
Process 1 - User 7 - Cores: 4, RAM: 7 Memory: 24 GB, Execution Time: 6© min
Process 2 - User 7 - Cores: 2, RAM: 2 Memory: 18 GB, Execution Time: 3@ min
Process 3 - User 7 - Cores: 2, RAM: 7 Memory: 17 GB, Execution Time: 3@ min
User 8 - Processes: 4 , Cost: 100 Euros
Process @ - User 8 - Cores: RAM: 2 Memory: 28 GB, Execution Time: 45 min
Process 1 - User 8 - Cores: RAM: 4 Memory: 29 GB, Execution Time: 3@ min
Process 2 - User 8 - Cores: RAM: 7 Memory: 33 GB, Execution Time: 9@ min
Process 3 - User 8 - Cores: RAM: 4 Memory: 38 GB, Execution Time: 75 min
User 9 - Processes: 2 , Cost: 100 Euros
Process © - User 9 - Cores: RAM: 5 Memory: 35 GB, Execution Time: 9@ min
Process 1 - User 9 - Cores: RAM: 4 Memory: 42 GB, Execution Time: 15 min
Allocating User Machine Cores: RAM: 24 GB, Memory: 134 GB - Cost: 100 Euros
Allocating User Machine Cores: RAM: 28 GB, Memory: 150 GB - Cost: 10@ Euros
Allocating User Machine Cores: RAM] 28 GB, Memory: 106 GB - Cost: 10@ Euros
Allocating User Machine Cores: RAM: 18 GB, Memory: 158 GB - Cost: 100 Euros
Allocating User Machine Cores: RAM: 15 GB, Memory: 180 GB - Cost: 100 Euros
Allocating User Machine Cores: RAM: 29 GB, Memory: 112 GB - Cost: 100 Euros
Allocating User Machine Cores: RAM: 19 GB, Memory: 5@ GB - Cost: 100@ Euros
Allocating User Machine Cores: RAM: 27 GB, Memory: 181 GB - Cost: 10@ Euros
Allocating User Machine Cores: 19 GB, Memory: 107 GB - Cost: 1@ Euros
Allocating User Machine Cores: : 19 GB, Memory: 154 GB - Cost: 100 Euros

w

FOUOUANODWOONOO
NOoOOUVuUuweENRAMO®

References
Microsoft. (2021). Visual Studio Code. Available at: https://github.com/microsoft/vscode

Baxter, J. (Year). 10Dataset - Text Document Classification. Available at:
https://www.kaggle.com/datasets/jensenbaxter/10dataset-text-document-classificationFeng,
G. and Buyya, R. (2016). Maximum revenue-oriented resource allocation in cloud, 1JGUC
7(1): 12-21.


https://github.com/microsoft/vscode
https://www.kaggle.com/datasets/jensenbaxter/10dataset-text-document-classification

