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1 Introduction

This how-to guide consists of description of installation and operation of the AI-Based
Cloud Resource Forecasting and Auto-Scaling Simulation. It uses historical cloud work-
load data (2008-2017) to train predictive models (SARIMA and LSTM) on predicting
(forecasting) CPU Utilization, Execution Time and Wait Time. The simulation extends
forecasts up to 7 days consecutively beyond December 2017 and links a Scale Up, Scale
Down or Hold decision with a threshold-based scaling mechanism. This write-up will
guarantee that one is able to replicate simulation environment, training the models, and
test the results without using live cloud infrastructure.

2 Required Tools and Software

Component Description
Operating System Windows 10/11, macOS, or Linux (Ubuntu 20.04 or

later recommended)
Python Version Python 3.10+
Integrated Develop-
ment Environment
(IDE)

PyCharm (Community or Professional) OR Visual Stu-
dio Code

Python Libraries • numpy – numerical operations
• pandas – data handling
• matplotlib – plotting results
• scikit-learn – data preprocessing & evaluation
• statsmodels – SARIMA implementation
• tensorflow / keras – LSTM implementation
• flask – API for serving forecasts and scaling logic

Optional Tools Jupyter Notebook – for interactive exploration

Table 1: Required Tools and Software for the Project

3 Configuration Steps

Step 1 – Download the Dataset

The following part describes how the same simulation may be reproduced using the
CEMAT Euler workload dataset.
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• Go on to the Parallel Workloads Archive Logs Page.

• Scroll down till you find a dataset named CIEMAT Euler.

• Click the download icon in the rightmost column (blue floppy disk symbol) to
download the .swf file.

• Save the file at a local place (e.g., datasets/ciemat euler.swf).

Step 2 – Install Python and Required Libraries

Ensure Python 3.10+ is installed:

python --version

Install required dependencies:

pip install -r requirements.txt

Step 3 – Load and Preprocess the Dataset

Use the swfparser library or a custom Python parser to read the .swf file .Convert UNIX
timestamps to datetime objects and aggregate the data to the desired time granularity
(e.g., hourly or daily).

Figure 1: CEMAT Clean

After creating the clean CSV file, convert UNIX timestamps to datetime objects and
engineer new features for analysis: Extract the following fields:

• Arrival Time

• Entry Time

• Execution Time

• Completion Time

• CPU Utilization

• Wait Time
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Figure 2: UNIX timestamps conversion

Step 4 – Train SARIMA & LSTM Models

• Split the dataset into:

– Training (e.g., 2008–2016)

– Testing (e.g., 2017)

• Fit the SARIMA model for CPU usage forecasting.

• Fit the LSTM model for capturing non-linear workload patterns.

• Save trained models in a models/ directory.

4 Run the Simulation

In order to carry out the simulation, launch the main Python script located at the root
of the project:

python main.py

The simulation script performs the following operations:

• Load Trained Models: The already trained models SARIMA and LSTM in
models/ project directory are loaded into memory.

• Forecast Workload: The models make a CPU utilization forecast for the then
subsequent n days relying on past workload patterns.

• Apply Threshold-Based Scaling Rules:

– Scale Up: Activated when the predicted CPU of use goes over the upper
limit (e.g., > 80%).

– Scale Down: It is activated in case of predicted CPU use that is less than
the lower threshold (e.g., < 30%).

3



Figure 3: Decision Logic

Figure 4: Forecast
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– Hold: In case forecasted CPU usage is within the acceptable range no scaling
action is taken.

Figure 5: Prediction Graph

• Log Actions: All scaling decisions, and predictions are entered into simulation
logs to be viewed later.

5 Validate the Results

Test the predicted and the actual workload values with the test dataset.

Figure 6: Evaluation

• Mean Absolute Error (MAE): It is a measurement of the average of the size of
the errors including the direction of the errors not included in the predictions.

MAE =
1

N

N∑
t=1

|yt − ŷt|
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• Root Mean Squared Error (RMSE): Depicts big errors more severely and forms
some measure of spread of the errors.

RMSE =

√√√√ 1

N

N∑
t=1

(yt − ŷt)
2

Additionally, review the scaling decision logs to verify correctness:

• Ensure that Scale Up decisions occur, when CPU utilization and at least one of the
wait time or execution time rides above their upper mentioned limits.

• Ensure that Scale Down decisions happen only after all of monitored metrics are
below their low thresholds for 2 consecutive days.

• Confirm that Hold Step-by-step measures are taken when the use is not out of
limits.
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