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INTRODUCTION

This report includes a short description of my full-time internship at ZiMetrics Technologies
Private Limited.

I joined as an intern in ZiMetrics on 10th January 2022. This report contains all the
necessary information about the company, the project I have worked on, the trainings I have
received, and some other tasks that I completed in this internship period.

In the following sections I shall include information about the company, the work and
culture over here. I shall also include details of the project I worked on, a brief description of
the project, the modules I built and the tasks I completed in those modules.

This report emphasizes my learning experience and contribution to the organisation as an
intern. This will describe the knowledge that I gained by successfully completing the tasks
that were assigned to me.

I’ll also be talking about the tools and technologies that were used followed by my
internship timeline. I shall conclude by sharing my experience and how it has helped me to
grow, both, on the personal and professional front.
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COMPANY PROFILE

ZiMetrics is a niche technology provider and solutions enabler for IoT, Machine data, Big
Data analytics, and Data Science.

ZiMetrics is a Confluent & HashiCorp Partner and recognized as the "Top 20 IoT Solutions
Providers" by CIO Outlook APAC.

Founded in 2015, ZiMetrics today serves leading global enterprises across Industrial, Oil &
Gas, FMCG, MedTech, Internet Advertising, and Retail. Learn of our expertise and
transformational value creation stories in Digital Media Analytics, Retail Analytics,
Marketing Analytics, Customer Data Analytics, Video Analytics, Big Data, IOT, Machine
Vision, Natural language Processing, Machine Learning, and Deep Learning.

RESEARCH AND INNOVATION AT CORE

Innovation and research are at the center stage for ZiMetrics. ZiMetrics is heavily
open-source-driven and invests heavily in research across data engineering, decision
models, computer vision, and embedded technology.

ACROSS LOCATIONS & GROWING

ZiMetrics is headquartered in India, Pune. ZiMetrics has regional delivery centers in Goa,
Delhi, NCR, and Bangalore (upcoming) in India. ZiMetrics has network delivery centers in
Canada, British Columbia, and in the USA which helps in delivering a seamless cross-time
zone network execution experience.

The fundamentals and aims of ZiMetrics are as follows:

● One that combines data sciences, domain disciplines, and data technologies into
crafts that create transformational customer value.

● One that puts the customer's interests first.
● And one that would be recognized as one of the great places to work.
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PROJECT – TELEMATICS DATA PROCESSING

PROBLEM STATEMENT

Given large amounts of data of EV vehicles being tracked continuously with a specific time
gap (every 10 mins), the aim is to clean, transform, enrich and integrate all the data to
analyze the performance of the vehicles in different areas such as elevations, mountain pass
or mountain range.

Also, to create visualisations from the data to gain better understanding of the vehicle
performance.

OVERVIEW

The project aim is to perform ETL operations on the given data using Google Cloud
Platform. The Google Data Fusion platform is a service that helps users efficiently build and
manage ETL/ELT data pipelines. The data pipeline would be scheduled to run at a specific
time. The data pipeline would integrate data stored in different files within a bucket on the
Google Cloud Storage, cleanse, transform and enrich the data and finally store it in Google
BigQuery. The Google Roads API and Google Elevation API is used to enrich the data.

PLATFORMS, TOOLS AND TECHNOLOGIES USED

● Google Cloud Platform
o Compute Engine
o Google Cloud Storage
o Google Data Fusion

▪ Wrangler
▪ Studio

o BigQuery
● Maven
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● Git
● Postman
● Google Data Studio

MY CONTRIBUTIONS

I was assigned to the Telematics Data Processing project wherein my responsibilities were:

● Exploring the Alooma Platform.
● Exploring Google Data Fusion, create and run data pipelines using Data Fusion on

different data sources and different data destinations.
● Creating a VM instance on GCP, scheduling and running program that makes API

calls and stores responses in files.
● Exploring BigQuery Data warehouse.
● Understanding Google Roads API and Google Elevation API.
● Developing custom plugin to be used in Data Fusion.
● Exploring PowerBI and Google Data Studio.
● Perform visualisations using Google Data studio.

Details of my contribution are as follows:

Google Cloud Platform:

● Creating and managing a VM Instance with a custom machine type to meet the
requirements and such that it is cost-effective.

● Static IP creation and calling XML API and storing the data to Virtual Machine.
● Scheduling a unix cron-job to run a python script after every 10 minutes which

makes API calls and stores responses in files on VM instance.

Exploring Google Data Fusion:

● Creating and managing Data Fusion Instance.
● Connecting to different data sources such as REST API, files stored with Google

Cloud Storage and data from BigQuery.
● Integrating data from these different data sources, transforming and enriching the

data using built-in plugins in Data Fusion.
● Developing custom plugin to be used inside Data fusion and storing the data to

BigQuery.
● Triggering one data pipeline to run after another.

BigQuery:

● Creating datasets and tables within them to load data and run queries on the stored
data.

● Understanding the pros and cons of using BigQuery over other data storage
platforms.
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Custom plugin development to be used in Google Data Fusion:

● Creating a custom plugin to perform transformations that were not possible with
built-in plugins available in Data Fusion.

● Added more functionality to the custom plugin to add more enrichments to the data
(added a few more columns/fields).

Exploring PowerBI and Google Data Studio:

● Plotting different graphs in PowerBI as well as Google Data Fusion.
● Exploring the two platforms and comparing them in terms of their features.

Perform visualisations using Google Data studio:

● Connecting with BigQuery data using BigQuery connector and using custom query.
● Creating charts, including line, bar, and pie charts, geo maps and bubble graphs,

paginated data tables.
● Plotting the paths taken by the EV vehicles on geo map, using the drill-down

feature provided by Data Studio.
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SCREENSHOTS

Static API Batch Pipeline:

Integrating multiple data sources and storing the data in BigQuery warehouse:
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Visualisations using Google Data Studio:
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OTHER TASKS

CONSUMING REST API:

● Consuming REST API in XML format and to get specific data using xpaths.
● Learning flask framework (basic) to call REST API.

TOOLS AND TECHNOLOGIES USED:

● Postman

● Flask
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CERTIFICATIONS AND TRAININGS COMPLETED UNDER INTERNSHIP AND SELF STUDY:

COURSERA COURSE:

● Exploring and preparing your data with BigQuery

OTHER SELF-STUDY:

● Learning python

● Learning MySQL

● Learning UNIX commands and shell scripting

TRAININGS COMPLETED UNDER INTERNSHIP:

● Java

● Git

HACKERRANK PREPARATIONS:

● Earned 3 stars in Java preparation.

● Earned 1 star in Python preparation.
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PLATFORMS, TOOLS AND TECHNOLOGIES USED

GOOGLE CLOUD PLATFORM:

Google Cloud is a suite of public cloud computing services offered by Google. The platform
includes a range of hosted services for compute, storage and application development that
run on Google hardware.

● VIRTUAL MACHINE

○ Create a VM with a custom machine type:

■ You can create a VM instance with custom virtualized hardware
settings. Specifically, you can create a VM instance with a custom
number of vCPUs and amount of memory, effectively using a custom
machine type.

■ You can add memory to a machine type with no limitations per vCPU.
You can add extended memory up to certain limits based on the
machine type.

○ Reserving A Static External IP Address:

■ If a virtual machine (VM) instance requires a fixed external IP address
that does not change, you can obtain a static external IP address for
that instance.

■ An external IP address can be assigned to an instance or a
forwarding rule if you need to communicate with the internet, with
resources in another network, or with a resource outside of the
Compute Engine.

■ Compute Engine supports two types of external IP addresses:

● Static external IP addresses:

○ These addresses are assigned to a project long term
until they are explicitly released from that assignment,
and they remain attached to a resource until they are
explicitly detached.

○ For VM instances, static external IP addresses remain
attached to stopped instances until they are removed.

● Ephemeral external IP addresses:

○ Ephemeral external IP addresses remain attached to a
VM instance only until the VM is stopped and restarted
or the instance is terminated.
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CLOUD DATA FUSION:

● Cloud Data Fusion is a fully managed, cloud-native, enterprise data integration
service for quickly building and managing data pipelines.

● The Cloud Data Fusion web UI allows you to build scalable data integration
solutions to clean, prepare, blend, transfer, and transform data, without having to
manage the infrastructure.

● Features:

○ Google Cloud-native: features like security, reliability, scalability provided by
Google.

○ Delivers hybrid infrastructure: Cloud data fusion is built using an
open-source project called CDAP which ensures data pipeline portability

○ Multi-cloud integration

○ Code free environment

○ Seamless operations: provided by Restful APIs, pipeline state base triggers,
logs, metrics and various monitoring dashboards.

● Modules:

○ Cloud Data Fusion instance

■ A Cloud Data Fusion instance is a unique deployment of Cloud Data
Fusion.

○ Execution environment

■ Cloud Data Fusion creates ephemeral execution environments to run
pipelines when you manually run your pipelines or when pipelines
run through a time schedule or a pipeline state trigger.

○ Pipeline

■ A pipeline is a way to visually design data and control flows to
extract, transform, blend, aggregate, and load data from various
on-premises and cloud data sources.

○ Triggering

■ You can create a trigger on a data pipeline (called the upstream
pipeline), to have it run at the completion of one or more different
pipelines (called downstream pipelines).

○ Plugin
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■ A plugin is a customizable module that can be used to extend the
capabilities of Cloud Data Fusion.

■ The various categories of plugins available in Cloud Data Fusion are
described below:

● Sources: Sources are connectors to databases, files, or
real-time streams from which you obtain your data.

● Transforms: Transforms allow you to manipulate data after
the data is ingested.

● Analytics: Analytics plugins are used to perform aggregations
such as grouping and joining data from different sources, as
well as running analytics and machine learning operations.

● Actions: Action plugins define custom actions that are
scheduled to take place during a workflow but don't directly
manipulate data in the workflow.

● Sinks: Data must be written to a sink. Cloud Data Fusion
contains various sinks, such as Cloud Storage, BigQuery,
Spanner, relational databases, file systems, and mainframes.

● Error collectors: When nodes encounter null values, logical
errors, or other sources of errors, you can use an error
collector plugin to catch errors.

● Alert publishers: Alert Publisher plugins allow you to publish
notifications when uncommon events occur.

● Conditionals: Pipelines offer control flow plugins in the form
of conditionals. Conditional plugins allow you to branch your
pipeline into two separate paths, depending on whether the
specified condition predicate evaluates to true or false.

● Compute profile
○ A compute profile specifies how and where a pipeline is executed.
○ A profile encapsulates any information required to set up and delete the

pipeline's physical execution environment.
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● Components

○ Wrangler
■ In the Wrangler UI, you can clean, transform and further prepare your

dataset.
○ Integrate

■ Studio: Allows building pipelines

■ List: Displays the deployed pipelines and the pipelines which are
saved as drafts

○ Metadata

■ In the Metadata section, you can search and check the data
governance by following the lineage of the data.

○ Dashboard

■ Centrally monitor applications for better performance

○ Manage

■ Manage system and namespace level settings and preferences.

○ Hub

■ In the Hub section on the top right corner, you can share your
pipelines and wrangling recipes across your entire organization.
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○ Operations:

■ lists the various jobs performed

BIGQUERY:

● BigQuery is a fully-managed, serverless data warehouse that enables scalable
analysis over petabytes of data.

● BigQuery is a fully managed enterprise data warehouse that helps you manage and
analyze your data with built-in features like machine learning, geospatial analysis,
and business intelligence.

CLOUD STORAGE:

● Cloud Storage is a service for storing your objects(files) in Google Cloud. An object
is an immutable piece of data consisting of a file of any format. You store objects in
containers called buckets.

GOOGLE DATA STUDIO:

● Google Data Studio is an online tool for converting data into customizable
informative reports and dashboards.

GIT:

● Git is a distributed version-control system for tracking changes in source code during
software development. It is designed for coordinating work among programmers,
but it can be used to track changes in any set of files.

MAVEN:

● Maven is a build automation tool used primarily for Java projects. Maven can also be
used to build and manage projects written in C#, Ruby, Scala, and other languages.

MYSQL:

● MySQL is an open-source relational database management system. Its name is a
combination of "My", the name of co-founder Michael Widenius's daughter, and
"SQL", the abbreviation for Structured Query Language.

POSTMAN:

● Postman simplifies each step of building an API and streamline collaboration so you
can create better APIs—faster.
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PROJECT TIMELINE/PROJECT DIARY

JANUARY 2022:

● Week 1:

○ Completed MySQL self-learning training.

● Week 2:

○ Completed Python self-learning training.

● Week 3:

○ Completed Linux self-learning training.

FEBRUARY 2022:

● Week 1:

○ Learnt python flask basics to make REST API calls.

○ Learnt to consume REST APIs using the Postman tool.

● Week 2:

○ Revised Java Concepts.

○ Prepared a short documentation for a medical project.

● Week 3:

○ Research on an ETL platform named Alooma.

○ Started with a course on coursera to explore and prepare data with
BigQuery.

● Week 4:

○ Started learning Google Cloud Platform.

MARCH 2022:

● Week 1:
○ Started learning Google Data Fusion tool.
○ Created a simple data pipeline using Data Fusion.

● Week 2:
○ Created a data pipeline to integrate different data sources and store resulting

data in different destinations.
● Week 3:

○ Fetched REST API data in XML format using Google Data Fusion plugin.
○ Parsed the XML data and stored it in a csv file.
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○ Learnt xpaths to retrieve specific data from xml based data.
● Week 4:

○ Understanding pros and cons of BigQuery compared to other platforms
○ Learnt to use triggers on data pipelines.

● Week 5:
○ Learnt to use Loggers to log errors in the data pipeline.
○ Learnt to clean data using Data Fusion wrangler.

APRIL 2022:

● Week 1:

○ Researched on different machine families and machine types and their costs.

○ Created VM instance with a custom machine type.

○ Reserved a static external IP Address and assigned it to the VM instance.

● Week 2:

○ Scheduled a cron-job on the VM instance to run a python script every 10
minutes.

○ Wrote a python script to make API call.

● Week 3:

○ Learnt powerBI basics.

○ Learnt Google Data Studio basics.

○ Compared powerBI and Data Studio in terms of features

● Week 4:

○ Explored Google Data Studio

○ Connected with BigQuery data using both BigQuery connector and using
custom query.

○ Created dashboards with few charts.

MAY 2022:

● Week 1:

○ Used regular expression to extract part of a column in Data Studio.

○ Added more charts to the dashboard such as geo map and bubble map

○ Used drill-down feature on the map.

● Week 2:
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○ Went through python code written by the Pune team to transform data.

○ Prepared pseudo-code for the Python code.

● Week 3:

○ Prepared flowcharts for a few functions in the code.

○ Started learning how to create a custom plugin and use it in Cloud Data
Fusion.

○ Created a basic plugin in java.

● Week 4:

○ Created a custom plugin to cleanse and transform data.

○ Added more functionality to the plugin code to add one more column to the
data based on values of existing columns(added column for data quality).

JUNE 2022:

● Week 1:

○ Added more functionality to the plugin code to create a hashmap of lists to
store data rows based on trips covered by the vehicles, another list to store
all non-trip rows and one more list to store all the data rows.

○ Added three more columns to the data.
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REFLECTIONS/ EXPERIENCES OF INTERNSHIP

My experience of working as an intern at ZiMetrics has been wonderful. I started working
on Google Cloud Platform which was new to me. It was great learning new technologies. I
found myself growing after joining the company.

The work environment at ZiMetrics is very good. There is freedom given to interact, or seek
help from seniors.

Apart from work, there are Recreational activities being conducted once every week where
all members come together and play some indoor games. Once a month, a meeting is
conducted wherein all members talk about their work.

You get appreciated for the work you do successfully which motivates you to do your work
and also get help whenever needed.

Overall, I am happy to be a part of ZiMetrics. My best wishes to everyone here.
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