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REACH’s dataset
Dataset: CSV documents (x4)

● Device identifier
● Parameter: Energy, Power, Current and Voltage
● Datetime (30’)
● Value
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REACH’s dataset
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Data driven technology for efficiency in 
energy intensive industries

Energy Intensive Industry (EII):

● Flour mill
● Automotive
● Oil refinery
● Chemical
● Steel
● Aluminium
● Paper
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Data driven technology for efficiency in 
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Doing more
              with less

Energy Intensive Industry (EII):

● Flour mill
● Automotive
● Oil refinery
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● Steel
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Bigda Energy Management Platform
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Data driven project

1 – Data acquisition1 – Data acquisition

3 – Data cleaning (filter)3 – Data cleaning (filter)

2 – Data storage2 – Data storage

4 – Predictive models4 – Predictive models

5 – Alarms5 – Alarms

6 - Reports6 - Reports
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1 - Data acquisition

https://api.bemp.bigdasolutions.com/v1/docs#/

● OpenAPI
● JSON Schema
● Docker container

API framework on top of:
● Starlette Web framework
● Uvicorn ASGI server

TBD on REACH

https://api.bemp.bigdasolutions.com/v1/docs#/
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1 - Data acquisition
https://api.bemp.bigdasolutions.com/v1/docs#/

https://api.bemp.bigdasolutions.com/v1/docs#/
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2 - Data storage

● Huge capacity to record/manage data

● Time-series focusing IoT environments

● Simplicity to scale as a cluster (add nodes)
→ ability to scale query throughput linearly

● “Shared nothing” architecture
→ each node is independent and self-sufficient

SQL database for relational and time-series data
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3 - Data cleaning

● De-accumulate

● Min-Max clipping

● Set Point (register only when value changes)

● Round time series (time step 15’, 30’ or 60’)

BigDa own HTML5 development “block coding”

Advantages/Features:
● Not required to be a Data Scientist
● Apply to multiple variables
● Modify and apply to all historical data
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3 - Data cleaning
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4 – Predictive models

● Hyperparameter tunning
→ Genetic Algorithms (AutoML)

● Score to minimize (MAE)

Machine Learning predictive models

Advantages/Features:
● Not required to be a Data Scientist
● IT takes ~1 hour to train each model
● Multiple models for 1 target (different features)

selection

crossovermutation

evaluation
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4 – Predictive models
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5 - Alamrs

● Comparison tunnel (e.g. Real vs Pred)
● Constant values
● Non signal/data
● Upper-lower hysteresis threshold

BigDa own HTML5 development “block coding”
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5 - Alarms



Data driven technology for efficiency in EII

6 - Reports

● Dynamic and configurable charts that can be exported

● Configure sum/mean variables based on grouped categories

● KPI ratios of manufactured for business side (per ton, or per EUR)

● Customized reports with external Business Intelligence tools
→ Using ODBC connector: Power BI or Tableau

HTML5 development visualization tools – D3.js
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6 - Reports
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6 - Reports
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Data governance and legal compliance
General Data Protection Regulation (GDPR)

European change in data privacy regulation (14 April 2016)

25 May 2018

+ applies to “personal data” (identifiable person)
- compliance from the users to provide some services:

Password access (recover)
Manage users accounts
Provide support

+ Data Protection Officer (DPO)
- not required 
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European change in data privacy regulation (14 April 2016)

Communications

External: Encrypted with SSL protocols (HTTPS and MQTTs)
Internal: Virtual Private Network → Secure private network
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Data governance and legal compliance
General Data Protection Regulation (GDPR)

European change in data privacy regulation (14 April 2016)

Communications

External: Encrypted with SSL protocols (HTTPS and MQTTs)
Internal: Virtual Private Network → Secure private network

Authentication

Cloud: User & Pass with irreversible hash and salted
On-premise: Integrate company’s OpenID

API: Virtual Private Network → Secure private network

Logs

Historical traceability → Detect issues of users
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Quality assuranceQuality assurance

API → Machine 2 Machine communication
● OpenAPI standards with JSON Schema
● Automate services (Jupyter notebook examples)
● TechEmposer → “one of the fastest Python frameworks available”
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Database → Time series specific for IoT environment
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● Shared nothing architecture
→ Provide service without interruption

● Ability to scale query throughput linearly
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Quality assurance

API → Machine 2 Machine communication
● OpenAPI standards with JSON Schema
● Automate services (Jupyter notebook examples)
● TechEmposer → “one of the fastest Python frameworks available”

Database → Time series specific for IoT environment
a

● Shared nothing architecture
→ Provide service without interruption

● Ability to scale query throughput linearly

Processing services → Uptime of modules
a

● Docker containers: independent environments
● Kubernetes for containers orchestration
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Risk management
API → “Open window” to external communication
a

● OpenAPI standards with JSON Schema
● On top of:

● Uvicorn ASGI server
● Starlette web framework
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a

● Shared nothing architecture (independent nodes)  
● Database snapshot 1h→ S3 bucket (Geographically diff.)
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Risk management
API → “Open window” to external communication
a

● OpenAPI standards with JSON Schema
● On top of:

● Uvicorn ASGI server
● Starlette web framework

Database → “Heart” of the platform
a

● Shared nothing architecture (independent nodes)  
● Database snapshot 1h→ S3 bucket (Geographically diff.)

Processing services → Uptime of modules
a

● Built and run on containers
● Avoid total blackouts
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Scalability and flexibility
DATA

Preparation & 
Cleaning

MACHINE 
LEARNING

Built for Forecasting FORECASTING 

Continuosly 
+

Recommendation
=

Real Time Energy 
Management

Cloud

On 
premises

Train your 
own models

Machine Learning 
APIs
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Bigda Energy Management Platform
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