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Full-Stack   HW-SW   EngineerAlkemista IND.

Fluency in hardware and software are needed for companies that 
build physical things.

Job Descriptions: Systems Architect, System Engineer, Hardware 
Designer

Coverage: mechanical design – electrical engineering – hardware 
design - abstraction level software

Enablers:
- Robot teleoperation and semiconductor manufacturing
- Next gen heavy industry looking for autonomous and remote 
operations 

Ref YouTube: “a16z - Jobs of the Future: Where Hardware Meets Software”

Presenter Notes
Presentation Notes
Skills and technologies used in the ‘One Man Factory’:

comm rs485 for manual control, status and data gathering
independent system monitoring - save data in databases, and web interface for graphs, data analysis for system performance and failure prediction
motor control principles - VFD
measuring high voltage high currents
familiarity with IBC building codes and standards
one line diagram (electrical engineering)
specifications of diverse devices
electric load calculation, panel scheduling (electrical engineering)
it knowhow to specify a network topology - no cloud services
protocols: modbus tcp and rtu 
interfaces: i2c, spi, uart (rs485)
wireless: lora, wifi and esp-now
pcb design
sch design
design bringup, debug and tune - OTA updates, backdoor control/status interface
fusion 360 mechanical design
c/cpp for Arduino and CLI interfaces
linux and vm/containers - docker
PID debug and tune parameters
data gathering and storing: mysql, php, mqtt, influxdb, node-red, grafana 






The Value CycleAlkemista IND.

Presenter Notes
Presentation Notes
Value – generated by individual and evaluated by community that needs it

Money is just currency to exchange value.

When you ask for money, you ask for a value produced by someone, already evaluated and traded by others, so two legit questions arise, that predicate your request:
 what is the value you can provide in exchange?  
 who needs that value to the point of consuming it?

when you make money by buying and/or just selling it does not say anything about the value you can generate so there will be nobody interested in what you can do just in what you have to sell

when you ask someone how can i help you and solving their problem does 3 things:
establish the potential of your value
pay forward
trains you to do more and better 

When you volunteer to help you establish confidence and credibility by actually doing it




Market Driven Product DevelopmentAlkemista IND.

Presenter Notes
Presentation Notes
Current Industry strategy in new product development and innovation is not helping

- economists driving technology and evaluating success through roi - yoy growth and sales. Marketing defined product based on customer  wish-list - eliminates long term planning and replaces it with trends derived from customer patterns - natural fit for AI. As a consequence the, result: no innovation just hype justified by carefully crafted sales strategy - hence sales results predicate technology innovation to the point it replaces it.

- this approach - sales-marketing-sales - conducive to monopolies and conglomerates driving vertical integration - this controlled environment becomes consumer driven and technology innovation is replaced with consumer needs 're-education' and more marketing.

- culmination of this was Tesla failure to fully automate its production

- also financially it is better to buy competition, expense it then next earnings keep ip, lay off employees and show cost reduction / on paper it beats RnD anytime.



Tesla’s automation problem  

Overestimating Automation, Underestimating Humans

In 2018 Elon Musk's Tesla had serious production problems - Questioned 
on the matter, the company’s CEO, said: “Yes, excessive automation at Tesla 
was a mistake. To be precise, my mistake. Humans are underrated” 

The probability of small errors and unforeseen situations is proportional to 
the complexity of the process.

https://www.theguardian.com/technology/2018/apr/16/elon-musk-humans-robots-slow-down-tesla-model-3-production

Alkemista IND.

Presenter Notes
Presentation Notes
be generous with your ideas - offering advise and ideas for free will trigger collaboration, establish value and hone your capability to improve

'team-player' meaning: this implies contributing to other's people problems with solutions without being tasked to

'individual contributor' meaning: the skills you have without resorting to others - dependencies you introduce when you solve a problem diminish your value - they are costs for your problem - this is why everybody asks for individual contributors

experience translates in efficiency - equivalent to quality

work capacity translates to work volume equivalent to quantity

experience is like leadership you can't learn it or teach it - it is developed through training




Problem-Solving Approaches

- Searching for a solution vs. modeling and 
understanding to predict outcomes

- The current trend of "searching for a 
solution" diminishes novelty

- Problem-solving should focus on modeling 
and prediction based on deterministic 
models as opposed to probabilistic

Alkemista IND.

Presenter Notes
Presentation Notes
 Problem solving approaches: Searching for a solution vs modeling and understanding phenomenon to predict the outcome
	
- the current trend of searching for a solution dulls the capability for novelty - this is in regards to the the current problem solving approach that is by 'searching for a solution' as opposed to problem solving to modeling and predicting the solution from a verified model.
	
- this trend could be irreversible and could lead to a split of human race / solution searching and problem solving through modeling. 
	
- the search based culture is a regression in evolution - rational thought is the alternate path that follows natural selection.
	
- compression and simplification are evolutionary treats - as we have evolved to this level by compensating our incapacity of comprehending  the whole universe by developing simplified models of the complex processes around us.
	
- there is a competition now - if 'search based culture' survives it will be a split weighted by use of ai - if it doesn't it will be an evolution. in technology industrial revolution 4.0 has failed - industrial revolution 5.0 is on the way



Evolutionary Traits and AI

- Compression and simplification are key 
evolutionary traits

- Humans compensate for complexity by 
developing simplified models

- Competition between search-based culture 
and modeling-based culture
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Implications  of Search-Based Culture

- The shift to a search-based problem-
solving approach may become irreversible

-Possible split in problem-solving: 
search-based vs. model-driven

- Search-based culture could lead to 
stagnation as opposed to rational thought

- Rational thought aligns with natural 
selection and progress
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AI and the Industrial Revolution

- Industrial Revolution 4.0 has 
underperformed; A new industrial 
revolution is emerging, balancing workforce 
and AI

- Decision-making remains human-driven, 
while AI supports data filtering and scenario 
simulations

- AI enhances efficiency but does not replace 
human judgment.

Alkemista IND.

Presenter Notes
Presentation Notes
AI and Decision Making:

we have evolved to synthesize out of complex situations models that predict outcome - this is problem solving but it is motivated by our biological evolution. Currently we can benefit from ai in helping with the analysis of complex data - to extract trends that can be modeled not by having ai replacing the model or driving the modeling - we can benefit from the data filtering ability that ai can bring but not from inferring from that data a behavior or a model. No decision making by ai at this time - just data synthesis and simulations for operator driven scenarios.

a new industrial revolution is emerging where the blend of workforce and ai is balanced to place the emphasis of decision making on a minimal workforce while data filtering and data extraction benefits from ai advantages



Efficient  use of AI

- AI is useful for:
- Data analysis
- Pattern recognition
- Scenario simulation

- AI is unsuitable for developing deterministic 
scientific models

- Decision-making remains a human 
responsibility
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Presenter Notes
Presentation Notes
 re to 'AI results are comparable to Human reasoning because we learn in similar ways‘

 - the argument that ai learns as we do from recognizing patterns in the past and choosing the ones that turned into successes is not optimal - we can do better - we can model and synthesize to take advantage of rare occurring events that can advance understanding and generate the new and novel as opposed to ignore those events as outliners since they do not fit the trending patterns of the past.
    
- it is hard to highlight the differences that innovation brings since it is a rare and fundamental human treat - it is easy to categorize it as a learning experience then use ai to replicate it - this does not make it valid - similarly leadership is predicated by a vision not by excellence in management

- at this time ai cannot be used for decisions but for data analysis, pattern recognition, scenario simulation - this makes ai unsuitable for developing scientific models since models are used to predict outcomes



The One Man Factory  

Technology has evolved to a point where manufacturing is ready for a new industrial 
revolution.

A processing plant that operates 24/7 with one person only – covering both 
operation and maintenance.

Requirements:
1. Predictability
2. Controllability and Observability
3. Graceful Degradation 
4. Full SW Source Ownership
5. All resources local – no cloud
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Key Implementation Choices
1. Distributed System:
- Decoupled software development
- Reduced testing and debugging
- Graceful degradation easy to implement
- Easy to mix different technologies

2. Independent System Monitoring
- Fault tolerance
- Complex data acquisition 

3. Design for Graceful Degradation
- Actuators can be switched to manual
- Design for minimum replacement time

Alkemista IND.

Presenter Notes
Presentation Notes
Distributed Systems and Failure Tolerance Necessities

distributed systems - failure profile and testing coverage interaction 

graceful degradation - if system is to fail, move to manual mode

instead of investing efforts in avoiding failure it is more efficient to design for the partial degradation of the system while component is replaced - design for failure tolerance and rapid replacement




Camp Verde, Arizona

Case: Sinagua MaltAlkemista IND.



Camp Verde, Arizona

Case: Sinagua MaltAlkemista IND.



Camp Verde, Arizona
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Camp Verde, Arizona

Land Purchase – May 2021

Case: Sinagua Malt
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Camp Verde, Arizona

Case: Sinagua Malt
Malting: Process timing

Malting is a controlled germination and 
drying process that changes the 
microstructure of cell walls, proteins, in 
barley.

The traditional process consists of 

-steeping to increase the moisture 
content to a level required to initiate 
germination

-germination to modify the kernel

- kilning to dry it to 4.5-5.5% moisture. 
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Camp Verde, Arizona

Plant Schedule – 24/7 operation

Case: Sinagua Malt
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Camp Verde, Arizona
SITE and PLANS

Site Layout

Case: Sinagua Malt
Site Location
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Camp Verde, Arizona

Case: Sinagua Malt
Equipment delivered– May 2022
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Camp Verde, Arizona

Case: Sinagua Malt
Foundation with tank supports
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Camp Verde, Arizona

Tanks in place – May 2021

Case: Sinagua Malt
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Camp Verde, Arizona

Vents Assembly

Case: Sinagua Malt
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Camp Verde, Arizona

Testing and Debugging…
Case: Sinagua Malt
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Camp Verde, Arizona

Dry Tests – May 2021

Alkemista IND. Case: Sinagua Malt
Load Test – Live – May 2022



Camp Verde, Arizona

3000 Mbtu/hr flame…

Case: Sinagua Malt
Steep Test – Live – May 2022
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Camp Verde, Arizona

10000 gal of water

Case: Sinagua Malt
Steep Test – Live – May 2022
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Camp Verde, Arizona

Full capacity

Case: Sinagua Malt
Tuning Recipes – Live
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Camp Verde, Arizona

Storage and Clean

Case: Sinagua Malt
Alkemista IND.



Camp Verde, Arizona

Case: Sinagua Malt
Fully Operational Sept 2023
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Camp Verde, Arizona

Sergio, Russel, Pete

Sinagua Malt / Alkemista IND

Ofelia
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Thank You

SinaguaMaltcom Sergio@AlkemistaGroup.com 284 N Homestead Parkway,

Camp Verde, Arizona, 86351
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Alkemista IND. A New Industrial Revolution  
we have evolved to synthesize out of complex situations models that predict 
outcome - this is problem solving but it is motivated by our biological evolution. we 
can benefit from ai in helping the analysis of complex data to extract trends that can 
be modeled not by having ai replacing the model or driving the modeling - we can 
benefit from the data filtering ability that ai can bring not from inferring from that 
data a behavior. No decision making just data synthesis and simulations for operator 
driven scenarios.

instead of investing efforts in avoiding failure it is more efficient the partial 
degradation of the system while component is replaced - design for failure tolerance 
and rapid replacement



Alkemista IND. A New Industrial Revolution
The new industrial revolution is a blend of ai and workforce designed to place the 
emphasis of decision making on the workforce while data filtering and data extraction 
on ai

the argument that ai learns as we do from recognizing patterns in the past and choosing 
the ones that turned into successes is not optimal - we can do better - we can model and 
synthesize to take advantage of rare occurring events that can advance understanding 
and generate the new and novel as opposed to ignore those events as outliners since 
they do not fit the trending patterns of the past.it

is hard to highlight the differences that innovation brings since it is a rare and 
fundamental human treat - it is easy to categorize it as a learning experience then use ai
to replicate it - this does not make it valid - similarly leadership is predicated by a vision 
not by excellence in management



Alkemista IND. Next Industrial Revolution  
instead of investing efforts in avoiding failure it is more efficient the partial 
degradation of the system while component is replaced - design for failure 
tolerance and rapid replacement

we have evolved to synthesize out of complex situations models that predict 
outcome - this is problem solving but it is motivated by our biological evolution. we 
can benefit from ai in helping the analysis of complex data to extract trends that can 
be modeled not by having ai replacing the model or driving the modeling - we can 
benefit from the data filtering ability that ai can bring not from inferring from that 
data a behavior. No decision making just data synthesis and simulations for operator 
driven scenarios.



Innovation and AI

- AI generated results are comparable to 
rational developed models because we learn 
in similar ways ?

- it is hard to validate innovation as it is a rare 
and needs time in use.

- AI categorizes novelty as a learning 
experience but cannot replicate true 
innovation

Alkemista IND.

Presenter Notes
Presentation Notes
 Problem solving approaches: Searching for a solution vs modeling and understanding phenomenon to predict the outcome
	
- the current trend of searching for a solution dulls the capability for novelty - this is in regards to the the current problem solving approach that is by 'searching for a solution' as opposed to problem solving to modeling and predicting the solution from a verified model.
	
- this trend could be irreversible and could lead to a split of human race / solution searching and problem solving through modeling. 
	
- the search based culture is a regression in evolution - rational thought is the alternate path that follows natural selection.
	
- compression and simplification are evolutionary treats - as we have evolved to this level by compensating our incapacity of comprehending  the whole universe by developing simplified models of the complex processes around us.
	
- there is a competition now - if 'search based culture' survives it will be a split weighted by use of ai - if it doesn't it will be an evolution. in technology industrial revolution 4.0 has failed - industrial revolution 5.0 is on the way
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