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1 Setting Up EdgeSimPy in Google Colab

Step 1: Login into GitHub and search EdgeSimPy-tutorials or paste the below URL in Google
https://github.com/EdgeSimPy/edgesimpy-tutorials

Step 2: Clone the repository by clicking the Code > and copying the HTTPS URL or copy the
below URL.:

https://github.com/EdgeSimPy/edgesimpy-tutorials.git

~ Insights

<> Code ~

(3 Clone

HTTPS GitHub CLI
Copied!

https://github. com/EdgeSimPy/edgesimpy-tutorial

b URL

zJ Open with GitHub Desktop

[7) Download ZIP

Step 3: Login into Google Colab and Select ‘New Notebook’ (You’ll probably need a gmail
ID to login to the console.


https://github.com/EdgeSimPy/edgesimpy-tutorials

Google Colaboratory

Colab is a hosted Jupyter Notebook service that requires no setup to use

and provides free access to computing resources, including GPUs and
TPUs. Colab is especially well suited to machine learning, data science, and

education.

Step 4: After opening a New Notebook, select ‘File’ from the top left and Click on ‘Open
Notebook’ or press ‘Ctrl+O’.

A UntitledZipynb ¥¢
File | Edit View Insert Runtime Tools Help | All changes saved
+4 Locate in Drive

Open in playground mode

New notebook in Drive
Open notebook

Upload notebook

Rename
Move

Move to trash

Save a copy in Drive

Save a copy as a GitHub Gist
Save a copy in GitHub

Save Ctrl+S
Save and pin revision Ctrl+M S

Revision history

Download

Print

Step 5: In the Open Notebook tab, click on GitHub and paste the HTTPS URL
(https://github.com/EdgeSimPy/edgesimpy-tutorials.qgit) in the search box.



Open notebook

Examples > Enter a GitHub URL or search by organization or user
(https://github.com/EdgeSimPy/edgesimpy—tutorials.git Q, | [ Include private repos

Recent
Repository: [/] Branch: [/

Google Drive EdgeSimPy/.github master v

GitHub

Upload
No results

Cancel

Step 6: In the Open notebook tab, under ‘Repository’, click on the drop-down arrow and select
‘EdgeSimPy/edgesimpy-tutorial’.

Open notebook

Examples
https:/github.com/EdgeSimPy/edgesimpy-tutorials.git @ | [] Include private repos

( Enter a GitHub URL or search by organization or user

Recent
Repository: [/} Branch: [/

Google Drive EdgeSimPy/.github master v
EdgeSimPy/.github
EdgeSimPy/EdgeSimPy

GitHub EdgeSimPy/EdgeSimPy.github.io
EdgeSimPy/edgesimpy-tutorials

Upload
No results

Step 7: In the Open notebook tab, under the ‘Path’ tab, Select the ‘notebooks/creating-
placement-algorithm.ipynb’ which will open the EdgeSimPy Placement Algorithm
Workspace.




Open notebook

Examples — Ente itHub UR y Ser

https:/github.com/EdgeSimPy/edgesimpy-tutorials.git Q, | [J Include private repos

Recent

Repository: [/} Branch: [/
Google Drive EdgeSimPy/edgesimpy-tutorials v master v
GitHub Path

Upload o notebooks/automating-experiments.ipynb

O notebooks/creating-migration-algorithm.ipynb

0

Step 8: On the Placement Algorithm Workspace, click on ‘Connect’ option at the top right
corner of the page and it should change to ‘connected’ and display the RAM and Disk Symbols.

ting-pl: t-algorithm.i -
CO ©) creating-placement-algorithm.ipynb ®swe @ ()

File Edit View Insert Runtime Help

+ Code + Text Copy to Drive Connect + Gemini ~

(Connect toanew runtime I S

v Creating a Placement Algorithm

orial demonstrates how we can create a simple placement algorithm on EdgeSimPy.

art by importing the EdgeSimPy modules:

CO ©) creating-placement-algorithm.ipynb

@ s B ((9)

File Edit View Insert Runtime Help
+ Code +Text  CopytoDrive A v 4 Cemini A
Connected to

Python 3 Google Compute Engine backend

v Creating a Placement Algorithm

RAM: 0.87 GBIN2.67 GB

. . . » . Disk: 4312 GBA07.72 GB
This tutorial demonstrates how we can create a simple placement algorithm on EdgeSimPy. -

Let's start by importing the EdgeSimPy modules:

2 EdgeSimPy Workspace

On the EdgeSimPy Placement Algorithm Workspace there will be 4 Code Cells. An example
of a code cell is shown below.



:(- ) creating-placement-algorithm.ipynb @ Share £ 4" ’

File Edit View Insert Runtime Tools Help

+ Code + Text Copy to Drive - + Gemini A~

a placement algorithm, we mus ct EdgeSimPy that it needs to continue the simulation until all s

will be used as the simulation's stopping criterion. EdgeSimPy will run that function at the end of

Step 1: The first Code Cell under the ‘Creating a Placement Algorithm’ heading is the Imports
and setup Code Cell. This code cell will install all the dependencies required for the EdgeSimPy
to function.

Step 2: To install all the dependencies, run this Code cell by pressing the ‘Run’ icon on the top
left side of the Code cell.

v Creating a Placement Algorithm

This tutorial demonstrates how we can create a simple placement algorithm on EdgeSimPy.

Let's start by importing the EdgeSimPy modules:

O try:

edge sim py
rt networkx a
msgpack

matplotlib.pyplot as plt
rt pandas as pd
numpy as np

t ModuleNotFoundError:
%pip install -q git+https://github.com/EdgeSimPy/EdgeSimPy.git@vi.1.0
pip install -q pandas:

pip install -q numpy==1.26
pip install -q matplotli

% EdgeSimPy ACO Simulation.ipynb ¥
File Edit View Insert Runtime Tools Help

B Comment 2\ Share 3 1(’

RAM ==
+ Code + Text Disk - + Gemini ~

o P2 Vo B RPN E

Floatvar, ACOR

e Upon successful Running, it will display a Green Tick on the left side of the Run button
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cO * EdgeSimPy ACO Simulation.ipynb B Comment 2, Share £¢ {‘—‘
= File Edit View Insert Runtime Help Al - \

RAM
Disk

PV o B S EH @

+ Code + Text - + Gemini ~

@ =

Step 3: The Second Code Cell is the ‘Placement Algorithm cell’; it is where the proposed code
is implemented.

CO % EdgeSimPy ACO Simulation.ipynb  ¥r
" File Edit View Insert Runtime Tools Help Allchanges saved

B comment &, share 82 (()

+ Code + Text o ~  4+Gemini A

Defining ACO Algorithm

Step 4: The third Code Cell is the Stopping Criterion Code Cell which defines the stopping
criteria for the iterations in the code.

Define Stopping Criterion

Step 5: The fourth Code Cell is used to run the simulation which will display the output of the
code.



coO % EdgeSimPy ACO Simulation.ipynb 7%
&

File Edit View Insert Runtime Tools Help

B comment & share & ()

+ Code + Text e ~ 4 Gemini A

3 Code and Output

The proposed Ant Colony Optimization Code is written in Python language. It is having a main
function ‘my_algorithm(parameters)’ and has a nested function ‘objective_function(solution)’
which contains all the logics and commands to print the output.

P o B S E

cecution_time = np.sum(execution_times)

tion time

CO % EdgeSimPy ACO Simulation.ipynb ¢
-’

File Edit View Insert Runtime Tools Help Allchanges saved

+ Code + Text

0s °

start time = time.time()
model = ACOR.OriginalACOR(epoch=50, pop_size=25, sample_count=15, intent_factor=0.5, zeta=1.0)

g best = model.solve(problem dict)




The logic to allocate servers to services.

The output of the proposed algorithm before finding the shortest path, the current best and
global best values are way higher

The output of the proposed algorithm after finding the shortest path, the current best and global
best values are at minimum and are constant for the rest of the iterations.

5, Global

with variance: objec

The output showing the ACO parameters for the current execution, least execution time,
number of services assigned, and the service to server allocation.



ACO Parameters:

- Number of Ants:

25

- Pheromone Importance: @.5
- Exploration Factor: 1.8

Environment Setup:
- Number of Services: 6
- Number of Edge Servers: 6

Execution Time: 0.12 seconds

Least Execution Time:
Cost Based on Execution Time: $0.08
Provisioned services:
Host:
Host:
Host:
Host:
Host:
Host:

Service 1.
Service 2.
Service 3.
Service_ 4.
Sservice 5.

Service 6.

The proposed ACO algorithm in the 2" Code Cell is replaced by the FCFS algorithm written
in Python( Copy and paste the FCFS algorithm in the 2" Cell).

Change the function name in the Code Cell 4 (Run simulation cell) to ‘my_fcfs algorithm’ and
run the new simulation.

EdgeServer 5
EdgeServer 4
EdgeServer_6
EdgeServer_3
EdgeServer 2
EdgeServer_1

0.08 seconds

6 out of 6
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