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Why are we here?

The Sigmafine Summit exist for a few reasons:
For users to meet, network, share ideas about their respective practices;
For prospective customers to hear about Sigmafine from the voice of experienced users;
To find out what Pimsoft has in store in terms of product development and ways to improve the use of Sigmafine.

We are also here to have a good time, away from the office for a few hours, to discuss, debate, strategize about what is our common interest for attending this Summit.




Does Data Quality matters in what we do?

Let’s pretend it does, just for today…
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I believe our common interest is data quality.  Lets pretend for one day that it matters as illustrated in this fairly realistic comic strip by Dilbert 

All of us here care about Data and Information Quality.

Why

We understand how data quality unlocks value. It is the key to monetizing information in operations and business;
We relentlessly invest time and effort into this activity to ensure our organizations can operate and make decision on the best achievable data quality at any given time during the year;
We are willing to invest in deploying systems of checks and balances like Sigmafine, in addition to meters and data collection infrastructure, to help sustain this practice.
Being here today, is also part of this investment and commitment. It is one of the few times in the year when we can look at our accomplishments in the rear view mirror, appreciate its importance, and reflect on the future.






Our “Common Interest” has a name
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Last year, we put a new name on what Sigmafine does.  We called it “Data Conditioning” vs. the traditional reference to data validation, data reconciliation which are proven methods.

Data Conditioning is not a method. It is the summation of all the methods used to achieve a specific data quality objective serving a business or operational need: increasing equipment reliability; identifying failure modes and predicting failure; predicting quality with more accuracy; tracking costs with more accuracy; reducing utilities consumption and losses; and increasing saleable yield, to name a few.

Data Conditioning was also a response to the mandate that customers were presenting to us.  Evolving from the traditional material & energy balance which are focused on improving reporting towards more performance-oriented objectives like efficiency and product quality improvements.



Our “Common Interest” has a name
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This year we propose to put a name on what we do as people, as professionals, as Sigmafine specialists.  We propose to call it “Data Engineering”.  

Managing data quality is no longer an isolated task.  It is a strategic activity carried out by IT and OT specialists. It is key supporting digital transformation and other advanced manufacturing strategies.
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Data Engineering
“…all the aspects of collecting, validating, reconciling, organizing, 
modeling, conditioning & shaping data into usable datasets
…implementing this practice as an enterprise-level service 
carrying out this task as autonomously as possible,
…ensuring sustainable data quality to users, applications, 
business processes & advanced analytics & simultaneously 
providing prescriptive KPI’s to improve data quality over time. 
This service must also be able adapt to the evolving analytics 
mandates of the enterprise…”
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So what is Data Engineering.

all the aspects of collecting, validating, reconciling, organizing, modeling, conditioning & shaping data into a usable dataset

…implementing this practice as an enterprise-level service carrying out this task as autonomously as possible,

…ensuring sustainable data quality  to users, applications, business processes & advanced analytics & simultaneously providing prescriptive KPI’s to improve data quality over time. 

This service must also be able adapt to the evolving analytics mandates of the enterprise…”




Increasing demand for “Digital Assets”
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“Data Quality manifest 
itself as conditioned 
dataset prepared by 

data engineers and data 
engineering solutions 

like Sigmafine
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Data Engineering is an important and significant task for any enterprise investing in advanced manufacturing strategies

In the same way that thermodynamics laws and natural laws cannot be avoided, in business, the principles of supply and demand cannot be overlooked either.  As professionals involved in data quality, we are the enablers of supply side of the equation.  

The higher the demand for digital assets, the more data quality data we will have to supply.  Data quality manifest itself as a conditioned dataset prepared by data engineers and data engineering solutions like Sigmafine.




The Quant Crunch (IBM)
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Miller, S. et al., The quant crunch, IBM, 2017 (https://www.ibm.com/downloads/cas/3RL3VXGA) /https://www.burning-glass.com/research-project/quant-crunch-data-science-job-market/

Presenter
Presentation Notes
Job market analysts have coined the term “Quant Crunch” to represent this phenomenon which they consider disruptive.


https://www.ibm.com/downloads/cas/3RL3VXGA
https://www.burning-glass.com/research-project/quant-crunch-data-science-job-market/
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https://insights.dice.com/2019/06/04/data-engineer-remains-top-demand-job/
Statistics from www.burninglass.com https://www.glassdoor.com/research/studies/best-career-opportunities/
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The current US market reality supports the 2017 Analysis of IBM and Burningglass in a factual manner.  Data Engineer and Data Scientist are both in the top 10 fastest growing tech job opportunities and top 25 most in demand.


https://insights.dice.com/2019/06/04/data-engineer-remains-top-demand-job/
https://www.glassdoor.com/research/studies/best-career-opportunities/
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“…data engineers are actually 
holding the gateway of 
innovation…”
Lissie Mei, Analytics Consultant at Hilti

https://towardsdatascience.com/data-engineering-the-cousin-of-data-science-is-troublesome-3a9332b532ae
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When I researched this topic, I found a lot of information, so much that I could have produced a 1 hour talk and still not be finished.  I do not have an hour today, so let me close this part of my talk with one quote which represents my personal view about the importance of what we do and why we are here today. 

The quote is from Lissie Mei, Analytics Consultant: “… data engineers are actually holding the gateway of innovation”. I think this is very true and significant.  Progress, Improvements, discoveries in the process industries originate from data. By making data and information more usable we improve our analytic acuity opening the door to innovation and continuous improvement.

It is also important to recognize that we are not alone. Data Engineers, Data Scientists, Data Analyst make up a team of experts where each member is important for the overall success of digital transformation initiatives.




https://towardsdatascience.com/data-engineering-the-cousin-of-data-science-is-troublesome-3a9332b532ae


Passion for Data Quality Recommended Resources

DATA DOC (TOM REDMAN) DAN MYERS IQ INTERNATIONAL
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You tube series on data quality and 
impact on machine learning

Conformed dimensions of Data 
Quality (htttp://dqmatters.com) 

Non-profit organization with low 
membership dues, for the passionate
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Before we leave this topic, I would like to make some introductions…

Tom Redman, a.k.a. the Data Doc.  Statistician and relentless Defensor of data quality. Check out his HBR articles, his website and more recently a short series of you tube videos on the impact of data quality on machine learning;

Dan Myers, another passionate individual. He is promoting a model and a framework of conformed dimensions to assess data quality quantitatively. I have participated a little to his effort in the last year to develop such as system for manufacturing. It is not an easy task but he marches on;

Lastly, if you are passionate about data quality yourself, I invite you to join IQ International. This is the largest group of data quality experts I have come across.  The membership fee is very low.  The Resources are great.  If data quality is also an interest and a passion, you will enjoy this group.


https://www.youtube.com/channel/UCt4UP4GXjDoecO-ZtPsIpZA/featured
http://dqmatters.com/
https://www.iqint.org/


Points of View on Data Quality
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• As measured
• Off the sensors

Raw
• Processed at 

acquisition

Cleansed
• Post processed 
• Model based

Conditioned

Data Quality Objective
 Zero Defects

Data Quality Objective 
 Fitness for use
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Let’s now get back on track and talk about data quality and data engineering in the context of Sigmafine and what we can do about it.

Data Quality point of view

Nowadays, you hear about data quality from automation vendors. In fact, you will hear today from Emerson, one of the strategic alliances of Pimsoft.  

You hear about data quality from OSIsoft, another strategic alliances of Pimsoft. If you attended the recent webinar called “Beat the Sheet: Escape the Spreadsheet with Automated Reports”, you will have heard data quality mentioned many times. In fact, improving data quality is the escape route to report automation.

An then you hear about data quality from Pimsoft.  We say the other guys have a zero defect approach and we have a “fit for use” approach. This is all possibly very confusing. 
The truth is that we are all right but none of us has the full answer to data quality. The real solution lies in how we work together. 

-> Achieving absolute Data Quality is not a task, it is a process.  It is a practice that spans multiple systems and involves some data engineering as well as organizational commitment.  

While vendors like Emerson, OSIsoft and Pimsoft bring technologies and best practices to the table, you, the customers are the chief data quality engineers in the end and it is our job to deliver suitable technology to you.

So, for the final part of my presentation, let me propose a structured process by which we can achieve sustainable data quality in the process industries.
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Raw Data

Real-Time Data Validation

Cleansed Data

Real-Time Data 
Aggregation

Real-Time Data 
Cross Validation

Real-Time Data 
Filtration

Model-Based
Data Validation

Model-Based
Data Reconciliation

Conditioned Data

Stage 1

Stage 2

Stage 3

Data 
Elements

Datasets

Life cycle of data vs. Data Engineering Activities
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First, I propose we look at the lifecycle of data quality in the process industries. Before a dataset reaches the ERP of a company or the desk of a supply chain manager, for example, it typically goes through 3 stages:

Stage 1 – Raw Data:  this represents the moment data is born and the quality of the data is directly related to the quality of the sensor, the measurement systems.  These systems are evolving rapidly and incorporate more and more intelligence.  Our speaker from Emerson will dig deeper into this topic today.  For the future, we can expect that sensor will improve and that raw data defects will diminish, and accuracy will improve.

Stage 2 – Cleansed Data:  the networks and the systems that digitize and digitalize the “bits and the bytes” have the capability to carry out cleansing tasks on the incoming data using various tactics, flag the defects to make us aware. The OSIsoft PI System is the industry standard to handle data cleansing.

Phase 3 – Conditioned Data:  for this stage we rely on models which embody the definition of the data set and the definition of the business objectives. Then we use iterative process based on statistics, engineering principles, and known rules to move the needle of data quality closer to the truth, i.e. lower variance.

Let’s quickly look at what happens between these phases

Step 1 – RTDV

RTDV deals with most common data defects which can be detected at the time of acquisition (e.g. out of range, I/O time out, flatline, etc.). The data defect detection capabilities are usually a combination of the capabilities of the control system and the rules configured in the process data historian. Data validation rules can also rely on temporal redundancy (looking back in time) to assess the validity of the current value. While RTDV is feasible and a good practice, it is not always fully implemented, resulting in the accumulation of data defects impacting the usability of data for digital transformation initiatives. The more fundamental issue with RTDV is implementing corrective actions as data defects occur, which has proven to be a challenging task reserved for critical measurements only. 

The next steps can be run sequentially, in parallel or not run.  The are part of the tactics data engineers have to preconditioned data at the time of acquisition.

Step 2.1 – Real Time Data Cross Validation

Leverages a known relationship between a given data point and other associated data points to infer a more accurate value. Examples are temperature and pressure compensation for fluids, flow adjustment based on a density probe reading, etc. RTCV is based on deterministic equations. It can also fall victim to the data defects described above which can be addressed by data reconciliation discussed later.

Step 2.2 – Real Time Data Filtration

Finally, using filters can also be part of the data cleansing strategy for noisy measurements especially if the ultimate Data Conditioning period is short.

Step 2.3 – Real Time Data Aggregation

Uses the real-time calculation capabilities of systems to create aggregates of raw data or calculated data points like moving averages, totalizers, min/max, etc. These aggregations can be useful to assess data quality but also fall victim to the basic data defects which will pass through the first RTDV step.
The next steps are essentially the domain of Sigmafine which operates based on a model.  During these steps we will go from Cleansed Data to Conditioned data (or Reconciled data if there is no specific digital transformation goal).

Step 3 – Model Based Data Validation

The first step in the model-based data validation is to address gross errors and data defects that would render the model unusable. The model also enables the application of deterministic equations which have dependencies on external data and out-of-order data (laboratory results, manual entries), complex equations, and algorithms which cannot be supported or applied in the real-time data infrastructure. The goal of this step is to ensure the dataset is reconcilable.

Step 4 – Model Based Data Reconciliation

This final step involves an iterative process where the measurements, which are subject to biases and represented in the model, are solved for minimum variance and a reconciled dataset is generated. When this approach is used to create a generalized dataset, like plant-wide material balance, energy balance, metallurgical balance, etc., used primarily for reporting, we refer to the dataset as a “Reconciled Dataset.” However, when the model is purposely designed for a specific digital transformation outcome, we refer to it as a “Conditioned Dataset.”  The frequency at which this process is repeated is a function of the dynamic of the digital transformation initiative and depends on how much computer power one is willing to apply. It typically ranges from minutes (15, 30) to hours.
In the case of digital transformation, models are more dynamic and subject to being modified. They should evolve in response to the digital transformation results and lifecycle. The model may also be applied retroactively to reprocess historical data for testing purposes.
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Raw Data

Real-Time Data Validation

Cleansed Data (data defects minimized)

Real-Time Data 
Aggregation

Real-Time Data 
Cross Validation

Real-Time Data 
Filtration

Model-Based
Data Validation

Model-Based
Data Reconciliation

Conditioned Data (fitness of use maximized)

Life cycle of data vs. Data Engineering Activities

At Data 
Acquistion

Post Data 
Acquistion

At Data 
Generation
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Each of the strategic technology partners present here today contributes to the overall  life cycle of data from the sensor to the boardroom.  We overlap each other on our respective edges to make sure leave no gap.




The game we are playing…
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Asteroids ® by Atari

Avoidance game…
• Data streams & defects occur
• Human vigilance has its limit
• Perfect sensors not available 
Avoiding bad data (zero defect)
• Detect & Mitigate Data Defects
• Eliminate root causes
• Improve measurement systems
Avoiding the economic downside of
bad data/datasets (fitness for use)
• Improve data/information redundancy
• Use computer, technology & Software 

Presenter
Presentation Notes
So, what is the game we are playing with data today in the process industries.  If your focus is data quality, we are playing an avoidance game. 

Sometimes the feeling is like playing the Asteroids games of Atari. It does not matter how good get at this game; the data defects will keep on coming at you.





The game we are playing…

30-Oct-19 © 2010-2019 - PIMSOFT INC. - SIGMAFINE IS A REGISTERED TRADEMARK OF PIMSOFT INC. 15

Avoidance game…
• Data streams & defects occur
• Human vigilance has its limit
• Perfect sensors not available 
Avoiding bad data (zero defect)
• Detect & Mitigate Data Defects
• Eliminate root causes
• Improve measurement systems
Avoiding the economic downside of
bad data/datasets (fitness for use)
• Improve data/information redundancy
• Use computer, technology & Software 

Collision Avoidance Systems

Presenter
Presentation Notes
But things are getting better. The technologies and the best practices you will hear about today will be game changing like collision avoidance systems in cars which are now common and effective.

Avoiding bad data rewards us by avoiding losses and avoiding losses is what drive performances.
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1. The only end goal of “Data Engineering” 
is “Data Quality”

2. Sustainable “Data Quality” is not a task,
it is a process & a multidisciplinary effort

3. “Data Quality” has 2-sided benefit model
• Rewarded by good data, conditioned data
• Rewarded by avoidance of economic downside 

resulting from bad data

Presenter
Presentation Notes
Key points
- The customer is chief data  engineer
- Working together, customers, partners and Pimsoft, we make the best data engineering team in the world.  
My final take away for you today is “the only end goal of data engineering is data quality”





Our shared Mission

Presenter
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And Our Mission- Make Data Quality Great Again!
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