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Applaudo Studios

Applaudo is a digital solutions company that help brands streamline
their IT solutions, optimize delivery costs, and speed up their digital
transformation.

Solutions:

- Digital Transformation

- Web and Mobile Development
- Cloud Computing

- Al and Machine Learning

Fig. 1. Hero image of the ‘our values’ page of the Applaudo Studios
Website. (https.//applaudo.com/our-values/)



Applaudo’s Timeline

2013
Applaudo Studios

is founded by Darwin Romero
and José Giammattei to transform

the way companies deliver

transformational

Our first office opens in
£l Salvador.

2014

Expands operations 1o
meet growth demand
with 10 members.

2015

We double in size and
reach 22 members.

2016

Our brand awareness campaign with

Salvadoran universities is lsunched to

support growth and adopt the motto
Acodethatchangeslives

Fig. 2. Applaudo Studios’ timeline (https://applaudo.com/our-story/)

2017 2019

Applaudo Studios We sddd multiple alliance partners such as

2021

We make the announcement for our
second office at Estacion del Casco in £/
Salvador. Applavdo People (an employes

engagemeant program) s launchad

2023

We celebrate 10 Years of exponential
growth with 1000+ team members,
serving 20+ countries around the world,
evalwng cur brand, and transitioning from
Applavde Studios to Applaudo

goes Agile. Ac ance and Microsoft Gold partners,
AWS ihed Cloud Practitioners and Azure
Solutions Architect Experts.
|
|
- . v

2018

Emerprise parmerships require the
expansion of 100 members. our new
San Benito office opens in San
Salvador, and our first Trainee
Program is launched

2020

We inaugurate the first Applaudo
Developers Conference and expand
1o 225 members.

v

2022

Our team increases to 650 Applaudo Link,
our Sucal Impact Department is created, and
ouwr first Women in Tech event is held (Wormen

Empowering People). We arg 150 27001
cartified and welcome our USA Sales

Commercial Team

launch owr partnerships with AWS,

Snowflake, Microsoft and ServiceNaw.



@ HEADQUARTERS IN EL SALVADOR
® GLOBALLY DISTRIBUTED TEAM

Fig. 3. Applaudo Studios’ presence on the world (https.//applaudo.com/our-story/)



Notable Clients
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Context

* Need to accelerate company’s internal processes.
* Need to improve productivity of various departments.

Problems
- Data is fragmented
- Data extraction is manual

Solution
Develop a Data Lakehouse




Data Lakehouse

Consumption Q H H i :@:

Layer

Interactive Business Mach.ine
Queries intelligence learning

Processing El @0

Layer
SQL based ELT Big data Near Real-time ETL
processing

w

Catalo 2
9 = Shared Catalog

Layer o

|_. —

(7))

m

Native Integration

S
Storage = < >
Layer T S

e Data warehouse Data lake

4 t s

< | 1

| Structured Unstructured, Semi-structured, Structured

Ingestion ) ’ ] ‘ i '
Layer : Batch Streaming Batch Streaming J

| ! T
| = oo = b

CRM LOB File shares Devices Web Sensors Social

T
Data =

Sources SaaS Applications OL7TP

Fig. 4. Data Lakehouse architecture according to AWS. (https.//aws.amazon.com/blogs/big-data/build-a-lake-house-architecture-on-aws/)



Internship’s Objectives

Propose, design and develop new metrics for the data lakehouse

- Propose new informative metrics

- Develop the metrics with a processing and transformation pipeline

- Propose a way to integrate the results into the data lakehouse

- Optimize the code and scripts to reduce computing and storage costs

- Document the process



Tools
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Python Google Cloud Platform PowerBI|
- Pandas - Google Cloud Storage - DAX
- SCipy - BigQuery Storage - M language
- Scikit-learn - BigQuery ML
- Tensorflow - Googlesal

- Statsmodels
- Plotly



Metrics

* Headcount forecasting

* Income forecasting

* Project Clustering

* Billable Percentage visualization

e | eaves Cost visualization
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Headcount forecasting

Metric Description

Use employee information from
Applaudo’s roster to predict the
future number of employees of
the company, filtered by
departament or technology.

Data sources
e Zoho Roster

Possible Uses
* Workforce planning

* Budgeting and ressource
allocation

* Talent acquisition
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SARIMA models

easonal Autoegressive Integrated |V oving /verage
Let Y; be the value of a time series at time t.
Let Y2 be the d-th difference of Y;, given by the I(d)component.
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Forecasting

* Aggregate the data into a
time series.

* Find the parameters of the
SARIMA model:

AutoRegressive p=1

Moving
Average

Differencing
Fig. 5. Predicted and true total headcount using the SARIMA(1,1,1,1,0,1,7) model.

e Test the results
e Predict future data
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Income forecasting

Metric Description

Use historical information on the
company’s time report to predict
the total billable amount, the
worked hours and the billable
rate, over a long term period.

Data sources
* Harvest time report

Possible Uses

* Financial planning

* Performance evaluation
* Marketing and sales
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LSTM

ong Short-Term Viemory

e Useful for long sequential data

« Remembers and forgets
information over time

Fig. 6. Schema of an LSTM cell.
(https://www.researchgate.net/figure/Representation-visuelle-dune-cellule-LSTM_fig4_365072370)
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Pre-processing

* Aggregate and re-index by a
daily frequency.

* Remove outliers.

* Reindex by week to reduce
noise.

Fig. 7. Visualization of daily income, cost and hours just after aggregating and re-indexing.
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Pre-processing

* Aggregate and re-index by a
daily frequency.

* Remove outliers.

* Reindex by week to reduce
noise.

Fig. 8. Representation of an outlier detection method.
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Pre-processing

* Aggregate and re-index by a
daily frequency.

* Remove outliers.

e Re-index by a weekly
frequency to reduce noise.

Fig. 9. Visualization of daily income, cost and hours after removing outliers.
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Forecasting

* Data is reshaped into windows

Training: Hours_sum

* Hyperparameter tuning using
a grid search

* On GCP:
* Preprocessing—training—saving
(BigQuery/python)
. . . Fig. 10. Worked hours on a training window of the LSTM model.
o P ro Ce SS | n g_ p re d | Ct | n g The model shows accurate predictions of the window without overfitting.
(BigQueryML)
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Project Clustering

Metric Description

Group similar projects depending
on their progress, based on
multiple features.

Data sources
* Harvest time report

* Forecast

Possible Uses
e Ressource allocation

* Performance comparison
* Project prioritization

20



K-means algorithm

Iterative method :

* Define number of clusters (Elbow method)
 Randomly initialize the centroids

* Assign data points to nearest centroid

* Recalculate centroid position as the mean
of the current cluster points

Fig. 11. Representation of the elbow method used to detect the
optimal number of clusters for the projects with the ‘start’ label.

21

https://towardsdatascience.com/k-means-clustering-from-a-to-z-f6242a314e9a

Fig. 12. Iterations of the K-means algorithm.



Project Clustering

 Compute the project’s progress and split
(using forecasted hours and time reports)

* Normalize (min-max)

* Determine optimal number of clusters for
each project stage

* Apply K-means algorithm
* Plot the groups on 2D space using PCA

* For a requested project:

 Compute the distance of each cluster point to the
re q u eStEd O n e Fig. 13. Clusters for the projects with the ‘start’ label.

* Return a sorted list of similar projects

Py



Billable Percentage Visualization

Metric Description Possible Uses

Generate descriptive figures * Financial Performance Analyis
regarding the billable percentage
of the company’s clients and
projects.

e Performance Monitoring
* Trend identification

Worked billable hours
Available hours

Data sources BP =100 «
* Harvest time report

e Zoho Roster
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Notable visualizations

Billable Perce
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Fig. 14. Billable percentage and headcount by work experience.

Fig. 16. Employee flux of employees in the ‘available’ project for February 2023. 24



Leaves Cost Visualization

Metric Description Possible Uses

Show the impact of the leave * Ressource allocation
reasons on the cost and worked

* Policy adjustments
hours of the company.

* Health improvements
 Performance evaluation

Data sources
* Harvest time report
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Notable visualizations

Fig. 17. Total worked hours by leave reason. Fig. 19. Total cost by leave reason.

Fig. 17. Stacked bar chart showing the monthly relative cost of each leave reason. Fig. 20. Bar chart showing the monthly cost of the ‘vacation’ leave reason.

26



Conclusions

* Metrics were developed locally, using the available manually downloaded
files from the data sources.

* A GCP implementation was proposed for each metric.

* When the data lakehouse is deployed, the metrics should be adapted to
the final structure and column names.

* For each view, a cost and optimization analysis should be done to choose
whether to calculate it in Power Bl or store it in BigQuery Storage.
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