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Presenter Notes
Presentation Notes
Since 2007, Milton Chang and I have been partners at Incubic, where we have co-invested in early-stage ventures and shared business experiences. We advocate building startups as prototypes and improving them from a systems perspective.
Milton’s book, Toward Entrepreneurship, offers practical advice from a business veteran; one who sincerely wants to help first-time entrepreneurs succeed. 
My talk starts with major trends in technology. I then give examples of established markets that could benefit from or be disrupted by converging technology advancements. Human capabilities are being enhanced by devices held, worn, and implanted; an evolution beyond biology … this will be huge market, especially for aging populations in the EU, North America, Japan, and China.
I tell my origin story; describe my first startup, nChip, a spinout from LLNL; and explain how my program at LLNL led to my first executive role in business. I conclude my personal story section with thoughts that continue to help me grow.
Business concepts are offered that could build upon the Franciscan University of Steubenville brand. 
Steps to start a business and attributes of leadership and business culture contributing to success are presented. My talk concludes with “take away” points. Buon fortuna!

mailto:ncolella@incubic.com

Technology Trends
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Presentation Notes
Since the advent of the first transistor, the cost of transistors has exponentially decreased from $1Bn per bit to less than $1 for 1 Billion bits; density has grown from 1 transistor to 10 Billion per square centimeter; and clock speeds have increased many orders of magnitude … forecasted as Moore’s Law in the earliest days of Intel Corporation. Density and complexity of processing nodes, general purpose and graphical, commoditization of sophisticated modules providing high-bandwidth communications have evolved synergistically to enable digital information archives to grow faster than Moore’s Law. Disciplines once siloed are being cross-pollinated to achieve breakthroughs to difficult problems. The merging of scientific thought with computing processes has transformed physical sciences from closed form, narrative-based disciplines to numerically-driven venues of pattern discovery.


Trending: new efficient pathways

» Electro-chemistries complementing fossil fuels

» Food production being enhanced: genetic and molecular
engineering, sensing, robotics, machine learning & Al

» Food losses being reduced with novel chemicals, innovative
packaging, improved logistics, machine learning & Al

* High-value molecules being made at lower cost, higher rates
— Nano-structurally-engineered catalysts
— Photo-catalysis driven by high-brightness coherent sources
— Microbes and plants as bio-factories of valuable molecules

* Information exchanging at higher rates with less dissipation

— Materials/structures developed with lower electrical resistance

— Information transacted with photonics and spintronics
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Trending: novel manufacturing paradigms

" Production fragmenting and diversifying
— Bottoms up (vs. top down) enabling complex structures
— 3D Assembling in garage shops globally
— Product design & engineering being Uber(ed)
* Bio, nano, neural, and information disciplines are

redefining the micro-world
— DNA, RNA, and proteins entering micro sensors/devices
— Synthetic biology yielding biologically-inspired componentry
— Nanobots as differentiated products

* Machine Learning & Al will accelerate
implementation of manufacturing innovations
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Trending: information abundance

= Bandwidth: torrential information flows from
enormous server farms globally

" Density: personal history on a thumb drive

" Volume: legacy 1n the cloud ... entire lifetime of
1mages, sounds, messages, correspondences, actions

" Virtualized: Al will resurrect a person virtually, re-
animated with steadily evolving realness

= Al growth constrained by power demands of
traditional computing (CMOS devices, Von Neuman
architecture)
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Economic Driver: information creates wealth

* Economic value grows with information creation
" Surprises spawn information of high value

" Information mined, extracted from globally-linked
data “depots” serve individual needs

= “Exponential” cost reductions of computing
infrastructure and open sourcing of ML & Al

— Spawn thousands of small enterprises (data prospectors)

— Individuals will create and curate information ... anytime,
from everywhere, about anything
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Established Markets
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The newest “buzz” can become a huge business opportunity for the pioneer lucky enough to have the right story at the right time, have access to the right network, and blessed with financing at a pace commensurate with propelling market entry and expansion. Most in the buzz-of-the-year, me-too herd will perish soon enough in a brutal culling. 
Even during sane times, most pioneers perish. Astute followers, however, who commit to learning from the successes and failures of pioneers, and build upon their advances and accomplishments, often thrive and grow into potent market challengers. 
Established markets are ripe for stepwise advancements made  possible by innovations in technologies and business processes. If a market challenger offers greater value at lower cost, not achievable by market leaders, i.e., the challenger has disruptive technology and methods, the disruptor could dominate the market. 
Some established markets exist at the intersection of multiple technical disciplines. Cross-disciplinary leaps enabled by cheap information access and numerical-based discoveries are openings for market challengers.


Established Markets: technology acceleration & converging
disciplines will spawn opportunities ...

= Waste Processing & Material Extraction:
— Address as asset at design (front end), not as nuisance at consumption (back end.)
— Extracting value while reducing burden to the environment.
— Disciplines: Physics, Robotics, Chemistry, Biology, Electrochemistry, etc.

=  Water Desalinization/Purification:
— Trusted sources of fresh water for communities (large-scale) to consumer (portable.)
— Disciplines: Physics, Electrochemistry, Material Science, Photonics, etc.

=  Electrical Power Generation:

— Fossil fuel mitigation through carbon sequestration & utilization (Physics, Thermal-
mechanical engineering, Electrochemistry, Chemical Engineering, etc.)

— Next-generation nuclear power generation (Physics, Nuclear Engineering, Thermal-
mechanical engineering, Computer Science, Material Science, etc.). Smaller nuclear
reactors attractive for big data. Fusion remains high-risk, high-payoff.

— Geothermal, hydro-thermal, chemosynthesis (Physics, Thermal-mechanical engineering,
Material Science, Electrochemistry, Chemical Engineering, etc.)

— Ocean-thermal, wind, waves, hydro-electric (Physics, Material Science,
Electromechanical Engineering)
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Revolutionary breakthroughs and great opportunities often occur along the interfaces and in the intersections of science and engineering disciplines. Nature provides guidance where orchestrated, complex interactions, processes, and structures yield “synergy.”
Waste Processing: Robotics, mechanization, and sensing need to be integrated to sort objects; chemical and biological processes to decompose and/or extract or remove valuable materials. By perceiving waste as a non-performing asset, products could be designed to reduce life cycle cost and obviate future problems. Harvesting pre-cursor chemicals from mountains of plastic in Asia could be a business opportunity.
Water Desalinization/Purification: Desalinization needs to be affordable and reliable; deployed with reasonable capital and operated with low maintenance. Harvesting minerals and biological content could add value. People are concerned about the quality of water they drink from public sources. Handheld purifiers will be desired by a growing base of consumers; the removal of metals, chemicals, and microbes requires filtration, electrochemistry, and photonics. Consumer devices must be low cost, especially for the underserved markets in developing economies.
Electrical Power Generation: Coal is essential to power generation worldwide. Clean coal processes are needed. Carbon dioxide is a valuable molecule: harvest it from smokestacks, with power from waste heat, to build valuable molecules. Carbon sequestration should allow recycling and utilization of captured carbon; treat it as an asset, not waste to be buried. Nuclear power needs to be approached rationally. New pathways of nuclear energy production (fission) may prove better than conventional nuclear reactors, especially for smaller reactors. Fusion remains a big money, high-risk, high-payoff gamble. Both fission and fusion are multi-disciplinary. The Earth is a giant, hot, dynamic power source. Geothermal, ocean-thermal, wind, waves, and hydro will be transformed by technology advances. Where is university leadership? 


.
Established Markets: opportunities, cont.

= Food Production & Distribution

— Re-architecting, re-engineering biochemical pathways to enhance growth of
edible carbohydrates and proteins

— Micro-agriculture (robotics and data) manages materials and resources at the
individual crop level

— Reducing spoilage rates through packaging and energy-efficient refrigeration
= National Security

— Detection and interdiction of WMD

— Information security (conventional and quantum computing threats)
* Personal Health Enhancement

— Physiological: Brain and body implants
— Emotional/Psychological: Virtual coaching via smart device apps
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Food Production & Distribution: (Physics, Biology, Plant Genomics, Chemistry, etc.) Re-architecting energy pathways in food crops from solar photons absorbed to sugars or amino acids produced will increase yields per acre. Micro-agriculture (robotics and data) uses materials and resources at the individual plant level. Reduction of spoilage rates could ensure steadier, larger food supplies.
National Security: (Physics, Nuclear Physics, Material Science, Computer Science, etc.) The discovery of smuggled nuclear devices is wanting a better technical solution. A missed weapon is a grave threat. The market for detection systems may be in the thousands of detection units; and, due to their complexity and consequent high price, the scale of the business opportunity to the equipment supplier could exceed billions of dollars. Hacking from a quantum computing platform is on the horizon. Nation states are not prepared for it.
Personal Health Enhancement: (Physics, Electrical Engineering, Medicine, Material Science, etc.) The growing “nutriceutical” business shows consumers want personal health products. Body-worn health monitors are catalog items. Body-worn active devices will become over-the-counter medical appliances, and implantable devices will become routine adjuncts to organ functions.


Human Enhancement



&
EPIC: Hyper Human beyond Natural Evolution

* Semiconductors, sensors, Al, neural biology, big
data, deep learning, high bandwidth communications

are rapidly evolving and converging

— Redefine the essential nature of the human being
— Blur boundaries between individuals and environments

= E: enhanced, extended ...

= P: projected, protected ...

* [. immersed, integrated, interconnected ...

* C: communal, consecrated (immortalized) ...
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Merging of machine and human capabilities will redefine what it means to be human. A cyborg is too narrow of a concept for what could emerge over the next fifty years.


.

Smart devices become brilliant human complements

= Enablers propelling humanity’s cultural-informational ascendency:

Smart phones/tablets already complement and enhance our abilities: alert,
track, guide, inform, entertain, and organize. Features and apps quickly
evolving.

Data volume, bandwidth, and Deep Learning growing exponentially.

Al permeating products and networks.

Robotics advances are accelerating in sensing, dexterity, locomotion,
autonomy.

Human-machine interfaces ex-vivo and implantable being pursued globally.

= Human Complements:

Technologies: Intelligent, adaptive micro-sensors, safe, dense power sources,
secure communications, and affective and/or intuitive interfaces

Features: interfaces body-worn, miniature, intelligent, informative; integrated
with sensing-communication networks ubiquitous in the environment.

Networks are evolving to realize hyper-human existence.
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Smart Phones & Tablets: serve as platform/hub to integrate with and interface to intelligent sensors handheld, body-worn, and distributed in the environment.
Robotics: sensing modalities beyond human in range, content, and sensitivity; mechatronics enabled by new magnetic structures; novel human-robotics interfaces.
AI: circuits that “think” as core technologies on the person, in smart devices and the environment.
Data: dense memory for transaction and storage; silicon photonics for bandwidth; custom IC’s for high-speed information transactions.
Human-Machine Interfaces: intelligence embedded to make interfaces affective, intelligent, and simply intuitive to use.


Aspects of My Career



.

My Early Years ...

Boyhood: delivered newspapers, mowed lawns, shoveled snow, split
firewood & serviced trees.

Teenager: attended Big Beaver Falls HS, worked at an industrial foundry,
steel tube furnace, road work

Studio musician dream: trombone lessons (Duquesne University), music
theory (Geneva College) ... my first broken dream!

College not even imagined ... lucky recommendation (admonishment) by
a high school counselor to attend college

Temple University: scientific awakening; learned commitment; blessed
with advice and opportunities; mentored by Prof. Kenneth McFarlane.

Carnegie Mellon: physics (MS, PhD); met Bruce McWilliams & began a
multi-decade friendship; corporate research (MI Fellow); steel industry
collapsed => 1impetus to create jobs
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I dreamt of being a pro trombonist. I had excellent teachers and was able to sight-read concert folders by early teens. During my junior year, the synthesizer became popular. It mimicked trombone well. I became obsolete. I felt purposeless, confused, and became a problem student.
Mr. Duffy, a high school counselor, confronted me in the cafeteria, though I was not assigned to him. He knew my mom. He sternly told me that my IQ was high and my talent would be wasted if I did not attend college. I applied to Temple University on the last day. Temple was recommended by my family doctor, and it was cheap and far from Beaver Falls.
At Temple, incoming students took assessment tests. I was referred to the Honors Program and given a scholarship. At a Physics party during my freshman year, faculty encouraged me to choose physics over pre-med.
With mentoring by Prof. Kenneth McFarlane, a blessing, I conducted cosmic ray experiments during my junior year; and, as a rising senior, high energy physics at Los Alamos. I wrote junior and senior theses.
At Carnegie Mellon, I met Bruce McWilliams, a theoretical physics student; starting a decades long friendship. Bruce and I became Mellon Institute Fellows performing corporate sponsored research. I investigated transformative technologies for the oil industry (Gulf R&D) and developed automated chemical mixing systems (Master Chemical Corporation).
In 1980, the steel industry collapsed. Most of my extended family was harmed. My brother was a highly skilled steelworker; yet he could not land a janitorial job. Small towns along the Western Pennsylvania rivers died. I decided then and there to dedicate my life to creating jobs for others.


LLNL: HWSI/nChip, my first spinout (co-founder)
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= Inventors: Bruce McWilliams, David Tuckerman, Jim Kaschmitter

= My role established state-of-the-art multi-chip modules with commercial SRAM could
survive LEO space environment (heretic). Led major radiation effects testing program

= 10-chip SRAM module flown on Fairchild Space P87-2 Mission

= Commercial electronics plus advanced electronics “packaging” established feasibility of
Brilliant Pebbles
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Bruce McWilliams was the intellectual driver behind Laser Pantography (LP): all-silicon multi-chip module (MCM) technology. 
Laser Pantography steered laser light to drive photo-chemical processes to precisely write or erase metal features as a means of interconnecting silicon chips bonded, via thin-film die attach layer, to a silicon substrate.
Dr. David Tuckerman invented the silicon microchannel heat sink as his PhD thesis at Stanford. He developed thin-film die attach methods shown above.
Jim Kaschmitter was a superb instrument builder. He made LP work.
Bruce, David, and Jim earned degrees in Physics.
They, Carl Hausmann, and I spun out HWSI, renamed nChip, from LLNL.
Flextronics acquired nChip and gained talent needed to win the Xbox contract with Microsoft.


LLNL: RAPTOR/TALON, a boost-phase defense

Flight Testing Of The RAPTOR Demonstrator T Public Display Of RAPTOR Pathfinder T

TMD-1293-00010-NJC
HC.096.02 TMD-1293-00092-NJC
HC.082-06/NJC

= High-altitude, long-endurance “robotic minefield” for boost-phase interception of TBM’s

= Demonstrator (Scaled Composites) was the interceptor platform: 65 Kft altitude, 48-hour
endurance

—  Six miniature KKV’s, miniature pumped propulsion system
—  Mesh communications network
— Anti-missile coverage reconfigurable

= Pathfinder (AeroVironment) was to be a tireless sentry for e-signal detection
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ADD is a blessing and curse. It allowed me to shift topics quickly during my life. But, I tended to bore too quickly. Many physicists suffer with ADD. 
During my “vacation” in the Florida Keys with my father, the war in Iraq broke out. Ballistic missiles were hitting targets in Tel Aviv and the Patriot Missile System was claimed to be a terminal defense. Not true. I looked at my father and exclaimed, I know how to solve the problem. There, I invented the RAPTOR/TALON concept. I did a series of back of the envelope calculations and convinced myself it could work. Within weeks, I gave briefings and the program was funded. I had access to the technologies and know-how of Brilliant Pebbles and Clementine, from my prior roles and contributions, and I was comfortable with emerging ideas about autonomous vehicles.
In order to make rapid progress, I subcontracted the best in industry and most of the money sent to me was sent outside LLNL to access that great talent,
Burt Rutan and his brilliant team at Scaled Composites designed, built, and flight tested the RAPTOR Demonstrator. My team paired a small aircraft engine (Rotax 900 series) with 2-stage turbochargers. Jim Harp had a high altitude chamber, but with archaic interfaces. From knowledge gained during my PhD experiments, I instrumented the chamber with solid state sensors, digital interfaces, and data analysis software. 
Beltway “experts” claimed I would need $20M to demonstrate a high-altitude propulsion system. We achieved 72 Kft chamber altitude at $250K. Better, cheaper, faster won again!


National Robotics Engineering Center, Carnegie Mellon

I took a sabbatical from LLNL to work at
Carnegie Mellon’s Field Robotics Center

Led by Prof William “Red” Whittaker; a pioneer
of autonomous vehicles

Red and I had shared interests in launching
robotics companies.

Red wanted to build a lunar robotics group

My BP/Clementine experiences would be
helpful.

Red had conceived of a Robotics
Engineering Center in Pittsburgh.

State of Pennsylvania committed development
funds

City of Pittsburgh donated an abandoned factory
NASA funding was needed for first projects

I helped launch the center, secure its
federal funding (NASA), and was chair
of its Advisory Board during its early
years.

© Nicholas J. Colella, PhD

g

The Pathfinder, a solar-rechargeable unmanned aircraft, would put Jules Verne to shame. It can go around the world in 20 days without a

stop at an average airspeed of 90 m.p.h.

Great minds, new ideas come to Pittsbqr.gh as
a result of Lawrenceville NASA facility



My career opportunities ...

* Founder (nChip, Angel Technology, AEMS

Corp)

= Executive Officer (Angle, Polystor, Tessera,
Intermolecular, AEMS)

= Corporate Board (Grandis, Ultracell, Protein
Fluidics, AEMS)

" Advisory Board (Zyvex, Greystripe, mBio,
Aurrion, Protein Fluidics, Photon Pharma)
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nChip (Co-founder, VP), a multi-chip module electronics company spun out of LLNL, acquired by Flextronics International. My first startup with Bruce McWilliams.
Angel Technologies (Co-founder, CTO/EVP), a broadband, wireless communications company based on high-altitude, long-operation aircraft.
Zyvex Corporation (Advisor), one of the first nanotechnologies ventures in the world.
Polystor (VP/CTO), world-leading Li+ cells with US manufacturing, licensing of LLNL technology, VC funding ended during dot.com crash.
Tessera/Xperi (SVP), world-leader in chip-scale packaging, teamed up with Bruce McWilliams and David Tuckerman for a successful IPO in 2003. 
mBio/LightDeck (Advisor/Investor), a medical diagnostics company using photonics and chip-based waveguides to detect disease markers in small blood samples, acquired by Heska Corporation. Incubic investment.
Greystripe (Advisor/Investor), software developer in the mobile advertising space, acquired by ValueClick. Incubic investment.
Grandis (Board), spintronics startup, acquired by Samsung. Incubic investment.
Aurrrion (Advisor), hybrid silicon photonics, acquired by Juniper Networks. Incubic investment
Ultracell (Board), a portable fuel cell developer, founded by Jim Kaschmitter, acquired by Brentronics.
Intermolecular (SVP), combinatorial material discovery, Bruce McWilliams referral, acquired by Merk.


®
Thoughts guiding my growth ...

"= My time 1s my most important investment

* Today’s invention, tomorrow’s commodity

» Failures => surprises => learning => growth

" Joy accelerates learning; anxiety inhibits 1t

= Learning is a lifetime journey

" Choose and perform good works

» Lead by example, truthfully and honorably

* Every individual is a fellow pilgrim worthy of dignity,
respect, empathy, and love

" Make me prudent in planning, courageous in taking risks,

Make me patient in suffering, unassuming in prosperity. Pope
Clement XI
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Consumers Mindset


Presenter Notes
Presentation Notes
After basic needs have been satisfied and people have discretionary income, they will purchase services and products for making their lives more comfortable. As a consequence of the accelerating growth of information, we are entering an era of abundance. Consumers’ expectations are quite high.


®
Consumers want and expect ...

= Want to live healthier, better and longer
— Youthful mental abilities over extended lifetime
— Dexterity of musicians, muscles of athletes
— High vitality until final hours
— Assortment of delicious prepared food delivered to the door

" Expect access to information anytime, from
everywhere, about anything

— Delivered instantly
— Sourced globally
— No language barrier to content

— Curated, annotated, and presented in preferred language
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Good Works



Serving regional markets ...

» Small, private businesses launched with friends, family, small
business financing; tailored to local needs

= Personal Services for Seniors:
— Transportation, nutrition, lawn maintenance, snow removal
— Emotional, social, and physical wellbeing

* Senior Living Support Technologies:
— Exoskeletal mobility: lightweight, low-power exoskeletal walkers
— Health (metabolic) coaching via smart apps (nutrition, exercise, ,,,)
— Health assessment via smart mirrors and other devices
— Robotic assistive systems

= Distributed manufacturing consortium (Father William
Cunningham story)
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Starting Your Venture



An entrepreneur’s first steps ...

= Start with the market story ...
— State value proposition (unsatisfied need?)
— Specify market entry
— Identify first customers (the finer the details, the better!)
— Make an objectives-based market plan
= Develop a simple, provable business model ...
— Diagrams depicting clash flow, revenue, cost, profit.
— A map of critical actions with quantifiable “sobriety checkpoints.”
= Write a top-level summary of your new venture:
— Market, First Customers, Key Competitive Factors
— Leadership Team
— Investment Required, Use of Cash

= Access experts and mentors. Invite criticism and challenges.
» Afterwards, then ... Start writing your Business Plan.

© Nicholas J. Colella, PhD
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Build your business as a prototype ...

" Architect your business from a systems perspective:
— emphasize “value creation” throughout
— specify best use of resources (money, brains, time)

» Benefits of the systems approach:

— Test/verify market assumptions => evolve market strategy

— Fine tune value proposition => narrow and improve product features
(evolve minimum set of features most valued by customers)

— Determine best approach to operate business
— Stay capital efficient to optimize ROI

© Nicholas J. Colella, PhD
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An entrepreneur can better identify and make strategic decisions vital for efficiently using resources and achieving a satisfying ROI, by developing his/her business from its onset as a “prototype.” Take a systems perspective when architecting your business model. Identify and show inter-dependencies of each function. Write top level objectives and milestones for building each function. Emphasize and give priority to value creation throughout. If the entrepreneur sharply focuses on winning a first customer, and, if the culture for developing the product and prototyping the business are solutions-oriented and customer-centric, the business team will gain Intellectual Property (IP) capturing “user experiences,” make market-relevant choices on the design of their product, gain insight from opinion leaders, one possibly serving as the first customer on a sampling basis, improve their understanding of market positioning, and learn how to make their product valuable to other prospective customers. The knowledge gained during execution will evolve the business. The business will grow and adapt to its evolving understanding of the market.


Build your business as a prototype ...

» Expose market assumptions requiring validation.

— Talk to customers to discover and refine value proposition (many iterations)
— Seek opinion leaders and influencers to improve your market story

— Apply best data mining tools to discover market friction, needs, underserved
segments

= Capture “user experience” from early adopters for building
valuable IP:

— QGain insights from early customers and opinion leaders
— Evolve understanding of desirable product features and offerings

" Make market-desired changes to product’s design
— Improve understanding of market positioning and building

— Increase value of product to customers; expand customer base

© Nicholas J. Colella, PhD



Traits & Behaviors Fostering Success



B
Leadership traits that will serve all well

* Healthy body and mind; and discipline to stay healthy.

* A mind that accepts crises as opportunities and 1s graceful at
learning from failures.

* Superb manager of tasks, time, and finances.

= Skilled, respectful communicator and a great listener.

= FEthical, fair, dignified and honorable.

= Ability to inspire esprit de corps and collaboration.

" A demeanor that promotes calm and objectivity.

* A warm heart that embraces people with divergent opinions.
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Failures are opportunities to learn and grow. Review assumptions that led to the failure. Assess systemic conditions. Be candid about your role in failures. Try to implement improvements. Be accountable. Owning instead of blaming will positively benefit your life and career, and those of your colleagues. Be ethical and fair. Trust is the fabric binding successful collaborations. Business success, to be sustainable, requires a synergy (symphony) of mindfulness from many contributors and partners. Learn to manage anxiety. Every day will present problems …”It’s like déjà vu all over again!,” Yogi Berra. “Baseball is the only field of endeavour where a man can succeed three times out of ten and be considered a good performer,” Ted Williams.




.
Behaviors of a healthy business culture

» Treat people with dignity and respect.

* Value others’ motivations.

= Recognize decisions and behaviors impact others’ lives.
= Share credit and rewards.

* Be conscientious with each hiring/firing decision.

= Be trustworthy with money.

= Commit to growing the value of each investment.

= Commit to excellence.

= Expect excellence.

“When you deal with fellow human beings, behave as one.” Marcus Aurelius
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Take Away Messages



.
First time entrepreneur’s take home messages ...

" “Do what you love and what you can do well,” Mike Rowe
* Be driven by passion and relentlessly build your skills

= Talk to “customers” before writing your B-Plan

» Prepare well before seeking investment

* Pursue smart money in right amounts

* Emphasize value creation and be sensible with cash

" Prototype your business to improve it steadily
» Learn from surprises and adapt

» Be humble for success requires commitment, vision, courage,
adaptation, stamina, and ... luck
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You will experience an achievement of very few entrepreneurs, if your company grows large, many jobs are created, you gain great wealth, and many of your employees become wealthy, and you have served vital roles at growing your company from startup to market leader. For each such phenomenally successful entrepreneur, there are thousands of talented entrepreneurs who perished. However, if you are willing to make personal sacrifices and remain committed to building a valuable business, you will gain satisfaction from your accomplishments and may acquire comfortable wealth; a significant accomplishment.

There are many great books for entrepreneurs. I like Toward Entrepreneurship, by Milton Chang and The Startup Owner’s Manual, Steve Blank and Bob Dorf. The former provides practical advice for technologists-turned-entrepreneurs. The latter provides useful check lists and emphasizes the importance of having a clear market entry strategy and plan before you even start to write your Business Plan. 
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