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Disclaimer

This presentation will be delivered in August 2021 at the request of the organizers of

the TIC Afrique Symposium CAPDA Conference in Yaounde & Libreville, 

Cameroon.

The content presentation is from William Favre Slater, III, a private U. S. Citizen, & 

President of Slater Technologies, Inc., and his research sources.  It was prepared 

and presented with Good Will as a Service to Benefit the Good Citizens of Republic 

of Cameroon, and not as a representative of the U.S. Government  or any other organization.

Mr. Slater only represents himself in his dealings with the Citizens of Cameroon and

is solely responsible for his comments, content, and research.

Finally, this is NOT A SALES PRESENTATION.  It is a market assessment of existing 

capabilities and a discussion about low-cost options and the Art of the Possibilities. 2
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▪ What is Fluree? 
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▪ Conclusion
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Introduction

▪ WhoAmI?    William Favre Slater, III

▪ An American Citizen and a former U.S. Air Force Computer 
System Staff Officer

▪ Over 40 years in Information Technology

▪ Several Specialties:  Cybersecurity, Project Management, 
Program Management, Programming (43 languages), 
Databases, Cloud, Networking, Services Management, 
System Design and Implementation, Troubleshooting, 
Identity Management, Blockchain, Technical Writing, 
Governance, Risk Management and Compliance, etc.

▪ Three graduate degrees, including an M.S. in Cybersecurity 
and an MBA and over 80 Professional IT Certifications

▪ Over 30 years of teaching experience

▪ Married since 2000, to Ms. Joanna Roguska

▪ This is my fourth time to present to our Dear Cameroon  
Colleagues, since July 2020. 4
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Introduction

▪ This presentation is about setting up two different 
powerful FREE Opensource software systems on the 
Raspberry Pi, which is a low-cost, powerful Internet 
of Things (IoT) Platform

▪ Ethereum is one of these two distributed, 
decentralized systems.

▪ Fluree is the other two distributed, decentralized 
systems.

▪ The experience of setting up and learning either or 
both of these systems can greatly increase an 
individual’s value in the IT market.

5



Proprietary and Confidential – Accretive Solutions, Inc.

Why Is This Information Important?

▪ With the low cost and the incredible power of the Raspberry 
Pi this may be the best computing platform to learn and get 
marketable experience.

▪ Availability of FREE Open Source software like Ethereum and 
Fluree offer easy and a compelling options to get valuable 
experience for a career in Information technology.

6
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Computing Evolution
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Computing Evolution
2021

Internet of Things
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Computing Evolution – Internet of Things

▪ The term, “Internet of Things” was coined in 1999 by Kevin Ashton when he was 
working in the Media Center at the Massachusetts Institute of Technology.

▪ The Internet of Things (IoT) is an area of Information Technology that is exploding with 
promise and possibilities because of the rapid proliferation of inexpensive, yet powerful 
technologies both in hardware and in software.  In fact, it has heralded a new paradigm 
shift in Internet-enabled computing, adding to and enhancing the present state of 
complex digital infrastructures.

▪ Still, IoT rapid adoption has also revealed its weaknesses in the areas of security, lack of 
privacy, and manageability.

▪ The Mirai Botnet Attack of October 2016 used known security weaknesses in tens of 
thousands of Internet of Things (IoT) Devices to launch massive Distributed Denial of 
Services Attacks against DYN, which is a major DNS Service provider.  The result was a 
notable performance degrades in tens of thousands of businesses who rely heavily on 
the Internet

9
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Computing Evolution – Internet of Things –
Enabling Technologies

▪ The Internet

▪ The Cloud

▪ High bandwidth

▪ Web technologies

▪ Switching technologies

▪ High performance networking

▪ Lower cost, high-power CPUs

▪ Low-cost or no-cost operating 
systems

▪ Development tools

▪ Service Oriented Architecture

▪ Data Centers

▪ Network security

▪ Related management technologies
10
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Computing Evolution – Internet of Things -
Devices
▪ Raspberry Pi

▪ CCTV cameras

▪ DVRs

▪ Digital TVs

▪ Home routers

▪ Printers

▪ Alexa

▪ Security systems

▪ Garage doors

▪ Industrial systems

▪ Medical systems

▪ Home appliances

▪ Cars

▪ Other stuff 11
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Computing Evolution – Internet of Things

12
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Computing Evolution – Internet of Things

13
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Computing Evolution – Internet of Things

14
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Personal Computing, 1985 vs. 2021

15
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Personal Computing - March 1985

616

ITT Xtra PC – an IBM Clone PC

CPU: Intel i8088, 4.77 MHz

RAM: 256KB, 30 ns

Storage: 2 x 360 8.5” Floppy Drives

Bus: ISA

Ports: 2 RS-232 Serial, 1 Parallel

Video Card:  VGA

Monitor: VGA

Modem:  1200 / 2400 Baud

Keyboard: QWERTY with Function Keys on Left

Operating System: MS DOS 2.11

TI 944 Dot-Matrix Printer 

=========

Total Cost $4800 
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Personal Computing – August 2021

617

Raspberry Pi 4 B

CPU: Broadcom BCM2711, Quad core Cortex-A72 

(ARM v8) 64-bit SoC @ 1.5GHz

RAM: 8 GB

Storage: 2GB, 4GB or 8GB LPDDR4-3200 SDRAM 

Bus:  PCI Express

Ports: 2 USB

Video Card: 4-pole stereo audio and composite 

video port

H.265 (4kp60 decode), H264 (1080p60 decode, 

1080p30 encode)

Network: 1 Gbs Ethernet

WiFi: 2.4 GHz and 5.0 GHz IEEE 802.11ac wireless, 

Bluetooth 5.0, BLE

Operating System: Debian Linux → Raspberry Pi OS

Keyboard: (Not Included) QWERTY 

=========

Total Cost of a CANA KIT approximately $130.00 
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What is Raspberry Pi?

18
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What is Raspberry Pi 4?

▪ A powerful, inexpensive ARM 
computer that runs Raspberry Pi 
OS

▪ Invented in 2010 by Eben Upton, 
Rob Mullins, Jack Lang, and Alan 
Mycroft at the University of 
Cambridge in the U.K.

▪ An Answer to the plight of 
technical computer illiteracy

▪ As of the end of 2019, over 30 
million units shipped

Tung, L.(2019). https://www.zdnet.com/article/raspberry-pi-now-weve-sold-30-million/ 19

https://www.zdnet.com/article/raspberry-pi-now-weve-sold-30-million/
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Raspberry Pi 4 Specifications

Raspberry Pi (2021). https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/ 20
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Raspberry Pi 4 Specifications (2019)

Raspberry Pi (2021). https://www.raspberrypi.org/products/raspberry-pi-4-model-b/specifications/ 21
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Raspberry Pi

Internet of Things - William Favre Slater, III

Buy a
Raspberry  
Pi CanaKit

Connect

Power up 
and Go!

23
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Raspberry Pi 101
Getting Started

24
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Raspberry Pi

▪ Buy a Raspberry Pi Kit – Preferably the Cana Kit

▪Go to this URL and download the Getting Started with 
Raspberry Pi PDF file: https://goo.gl/bTb4mr

▪ It will easily step you through the process of starting up 
your new Raspberry Pi.

25
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What is Ethereum?

26
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What is Ethereum?

▪ A distributed, decentralized blockchain-based ledger

▪ Recently converted to a Proof-of-Stake Consensus protocol in August 
2021

▪ Invented and released in 2015 by Vitalik Buterin, Ethereum is based 
on the Bitcoin Blockchain, except that it allows for programmable 
Smart Contracts

▪ Facilitates the trade of the Ether Cryptocurrency

▪ It uses the Ethereum Virtual machine as an execution environment

▪ Many feel the features of Ethereum environment will offer 
Blockchain application designers and developers to more fully realize 
the potential for Blockchain to change the world.

▪ Available for FREE on Github: https://github.com/ethereum

▪ Maintained by the Ethereum Foundation
( www.ethereum.org )

27

https://github.com/ethereum
http://www.ethereum.org/
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Putting Ethereum on Raspberry Pi

28
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Installing Raspberry Pi OS

▪ Operating system for Raspberry Pi

▪ Running system requires Raspberry pi 4 (8gb RAM)

▪ Go to https://www.raspberrypi.org/software/

▪ Download RBP imager and updated package of Debian

29

https://www.raspberrypi.org/software/
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Installing Ethereum

▪ Download Ethereum from GitHub
▪ Install Ethereum (Geth)
▪ Configure and Initialize Ethereum 
▪ Configure and Initialize Ethereum Network
▪ Install Ethereum (Geth) on a Second Node
▪ Configure and Initialize Ethereum on a Second Node
▪ See Supplemental Slides for Additional Reference and 

Examples

30
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What is Fluree? 

31
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What is Fluree? 
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What is Fluree? 



Proprietary and Confidential – Accretive Solutions, Inc.

What is Fluree? 

34
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What is Fluree? 
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What is Fluree? 
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What is Fluree? 

37
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Putting Fluree on Raspberry Pi
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Installing Raspberry Pi OS

▪ Operating system for Raspberry Pi

▪ Running system requires Raspberry pi 4 (8gb RAM)

▪ Got to https://www.raspberrypi.org/software/

▪ Download RBP imager and updated package of Debian

39
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Install Java JDK- version 11

o Java JDK 11(Debian package) is 
an open source utility that is 
needed in order to run Fluree.

o Register a new user account at 
www.oracle.com to download 
Java JDK.

o Open archiver, locate the JDK 
file and extract it

o Install file in the terminal

40

http://www.oracle.com/
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Install Fluree Instance

▪ Go to docs.flur.ee webpage and download the stable most 
recent version of Fluree.

▪ Next go to the archive on the RBP device locate the 
downloaded file and extract it.

▪ Once unzipped locate the file in the directory and call 
[./fluree_start.sh] to implement the Fluree start up file.

41
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Install node.JS

▪ Find updated Version of Node.js for Fluree

▪ Install the zip file/ and extract it.

42
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Starting / Run the ledger

▪ Open Raspberry Pi’s terminal and call to Fluree db start up 
package [./fluree_start.sh]

▪ Open the web browser and go to [ http://localhost8080]

▪ This browser will connect the Raspberry Pi to the local host 
ledger. 

43
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How Fluree Appears in a Web Browser

44
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Fluree on Raspberry Pi -- More Information

If you are interested in participating and 

being one of the first countries to have 

access to our Decentralized HealthHub 

application, please contact Randolph 

Rodriguez, CEO of Pulse Connect 

at rrodriguez@pulseconnect.net or

1 (224) 288 7066

If you are interested in in working with 

the Fluree Platform please contact 

Buck Flannigan, VP of Fluree 

Marketing and Partner Management 

at buck@flur.ee 

45
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Conclusion
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Conclusion

▪ We covered:
• Computing 

Evolution

• Internet of 
Things

• Raspberry Pi

• Ethereum 

• Fluree

426747



Proprietary and Confidential – Accretive Solutions, Inc.

Parting Thoughts

48
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Parting Thoughts:
Like Records on a Blockchain, 
Let Our Love, Support, & 
Friendship Be Immutable & 
Enduring

51
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Presenter Bio:
William Favre Slater, III
▪ Project Manager / Sr. IT Consultant at  Slater Technologies, Inc. , and Adjunct 

Professor at the Illinois Institute of Technology - Working on projects related to:

• Security reviews and auditing

• ISO 27001 Project  Implementations

• Developing Applications for Risk and Compliance

• Subject Matter Expert for Government Proposals and Contracts related to 
technical services management and measurement

• SME for preparing  Risk Management and Security Exams at Western 
Governor’s State University in UT

• Created an eBook with articles about Security, Risk Management, 
Cyberwarfare, Project  Management and Data Center Operations

• Providing subject matter expert  services to Data Center product vendors 
and other local businesses.  

• Developing and presenting technical training materials for undergraduate 
and graduate students at the Illinois Institute of Technology in the areas of 
Data Center Operations, Data Center Architecture, Cyber Security 
Management, and Information Technology hardware and software.

• Providing Summer Internships to IIT Students via his company, Slater 
Technologies, Inc.

• Doing Internet of Things Projects

April 13, 2017 Internet of Things - William Favre Slater, III

52
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Pushing the Raspberry Pi:  

Ethereum on Pi and Fluree on Pi.   

Low-cost and Open Source

Enterprise Computing for Fun, 

Learning, and Training.

Questions  &  Answers

Thank You!

53
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William Favre Slater, III

William Favre Slater, III

➢ President / CEO / CISO of 
Slater Tecchnologies, Inc

➢ 312-758-0307

➢ slater@billslater.com 

➢ williamslater@gmail.com

➢ http://billslater.com/interview

➢ 1515 W. Haddon Ave., Unit 309
Chicago, IL  60642
United States of America
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Questions

April 13, 2017
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Thank You!

56Internet of Things - William Favre Slater, III
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Supplemental Slides

57
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Introduction to Setting Up Ethereum on a Small 
Raspberry Pi Network

58
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Raspberry Pi Architecture

April 21, 2018

59
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Raspberry Pi Architecture

April 21, 2018

Fazal, R. (2014). Raspberry Pi. 60
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Broadcom BCM 2835 Architecture

April 21, 2018

Holton, J. and Fratangelo, T. (2016). Raspberry Pi Architecture. 61
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Broadcom BCM 2835 Overview 
with Block Diagram

April 21, 2018

Holton, J. and Fratangelo, T. (2016). Raspberry Pi Architecture. 62
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Raspian Linux Architecture

April 21, 2018
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When You Install and 
Start Up Raspberry Pi OS

April 13, 2017
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Using Your Windows Laptop Display 
with Raspberry Pi

April 21, 2018

Patel, S. (2015). Connecting Your Raspberry Pi to a Laptop Display

Follow the excellent tutorial and it will 
show you
how to connect your Raspberry Pi to 
your 
Windows Laptop.

https://maker.pro/raspberry-
pi/tutorial/how-to-connect-a-
raspberry-pi-to-a-laptop-display

Note to Mac users (and I know there 
are multitudes out there) I don’t do 
Mac, only Windows and Linux – Sorry.

65
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SOME TERMS

66
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Some Important Terms
Term Explanation

AES SHA-256 The 256-bit encryption algorithm that is AES standard used for Bitcoin keys.

Bitcoin Network The Internet-connected network comprised of the software and data that supports Bitcoin transactioms

Blockchain The Bitcoin ledger of past transactions.

Difficulty The measure of how difficult it is to find a new block compared to the easiest it can ever be

Exchange A place that sells can buys Bitcoins, like a stock exchange.

Hash It is a standard cryptographic algorithm function for the generation and verification of 

currency

Mining Bitcoin mining serves 2 purposes, it creates the general ledger of Bitcoin transactions and it provides 

security.

Private Key The secret cryptographic key that is used to protect your Bitcoin account

Proof of Work An economic time-stamped measure to deter service abuses on a network by requiring 

some work from the service requester, usually meaning processing time by a computer.

Public Key The public (shared) cryptographic key that is used to protect your Bitcoin account

Transaction Use of the Bitcoin to purchase good or services, or the purchase of sale of a Bitcoin, or fractional part of 

Bitcoin

Wallet A service that will safely store your Bitcoin account for you.
67
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Source: Blockchain Basics:  A Non-technical Introduction in 25 Steps by Daniel Drescher
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WHAT IS BLOCKCHAIN?

69
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A Logical Diagram of a 
Blockchain Network

This Photo by Unknown Author is licensed under CC BY-SA

70

http://bitcoin.stackexchange.com/questions/51043/aws-elb-for-bitcoin-node-discovery
https://creativecommons.org/licenses/by-sa/3.0/
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What Is Blockchain?

▪ Distributed Ledger

▪ Decentralized

▪ Popularized by Satoshi Nakamoto

▪ Uses Cryptography and Hashing

▪ Append-only Transactions

▪ The Code already exists in Github

▪ Immutable

▪ First discussed in 1991

▪ Ethereum announced in 2015

71
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Ethereum Public Blockchain

Source: Blockchain Basics:  A Non-technical Introduction in 25 Steps
by Daniel Drescher

72
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Public vs. Private

73



Proprietary and Confidential – Accretive Solutions, Inc.

Four Functional Versions of Blockchain 
Distributed Ledgers

Source: Blockchain Basics:  A Non-technical Introduction in 25 Steps
by Daniel Drescher
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Ethereum 101

A Smart 
Contract Written 
in Solidity 
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INSTALLING ETHEREUM ON 
RASPBERRY PI

76
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Installing Geth

77
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Installing Geth

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 
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Start the Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 

79
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Start the Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 
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Start the Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 
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Start the Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 
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Start the Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi - Part 1: Getting Started. 

83
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OPERATING ETHEREUM ON RASPBERRY PI
PROVING ETHEREUM WORKS ON 
RASPBERRY PI

84
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Stopping Synchronization

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

85
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Create a New Account

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

86
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Initialize The Ethereum Blockchain 
at Block 0 

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

87
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JSON File to Create Block 0

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Other Parameters

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

89
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Initialize the Network

90
Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 



Proprietary and Confidential – Accretive Solutions, Inc.

Initialize the Network

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Start-up Parameters

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Node Account Balance

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Starting Up Additional Nodes

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Check the Balance on the 
Newly Added Node

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

95
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Starting Up the Node

96
Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 



Proprietary and Confidential – Accretive Solutions, Inc.

Creating the Second Node

Creating 2nd node: 

- Follow the same steps as 

mentioned above for node 1.

- Create an account

- Use the same .json file. 

97
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Connect the Peers

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

98
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Connecting Peers

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 
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Peer Verification

Back, A. (2017). Exploring Ethereum with Raspberry Pi Part 2: Creating a Private Blockchain. 

100
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Conclusion
▪ Blockchain:

• A technical marvel made possible by software, 
hardware, strong cryptography, and the Internet

• Has made significant progress in only 100+ months

• Has significant strengths and a few limitations too

• Blockchain is starting to be widely used to automate 
trusted computing transactions and increase 
efficiencies in many industries

• Has great potential because of popular support of 
talented nerds, and now major players in major 
industries

Source: Drescher, D. (2017). Blockchain Basics. Frankfort am Main, Germany: Apress.
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Conclusion
▪ Ethereum and Raspberry :

• Ethereum is FREE

• Raspberry Pi devices are cheap, plentiful, and easy to 
purchase at places like www.amazon.com .

• There is a wealth of free information available on how to 
use these important technologies.

• Everyone who is interested in Blockchain and Ethereum 
should consider learning Blockchain and Raspberry Pi, so 
they will be familiar with and be able to use it as a spring 
board to learn Blockchain and Blockchain Development.

▪ Chicago Blockchain Community:
• Join us, participate and get involved.

• Chicago Blockchain Project
‐ https://www.meetup.com/chicagoblockchainproject/

• Chicago Bitcoin and Open Blockchain Meetup
‐ https://www.meetup.com/Bitcoin-Open-Blockchain-

Community-Chicago/

Source: Drescher, D. (2017). Blockchain Basics. Frankfort am Main, Germany: Apress.
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Resources
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Cameroon:

“Africa in Miniature”
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Resources – Cameroon

• Akpan, M. (2016) Cameroon Art and Culture: Ethnic 
groups, Religion, Tradition, Tribes, History and People. 
Published by CreateSpace Independent Publishing 
Platform.

• CIA. (2019) Cameroon World Fact Book: Retrieved from 
https://www.cia.gov/library/publications/the-world-
factbook/geos/cm.html on July 8, 2020.

• COVID-19 Statistics. (2020) COVID-19 statistics for 
Cameroon. Retrieved from 
https://www.covid19.onl/country/cameroon on July 14, 
2020.

• Displore. (2020).  An HONEST Explanation of the 
ANGLOPHONE CRISIS in Cameroon. Retrieved from 
https://www.youtube.com/watch?v=JQXK1B_0IaM on 
July 10, 2020.

• Etoundi, R. A., et al. (2016). Development of the Digital 
Economy in Cameroon: Challlenges and Perspectives.  
Retrieved from 
https://onlinelibrary.wiley.com/doi/pdf/10.1002/j.1681-
4835.2016.tb00558.x on July 9, 2020.  
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