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ledger

a ledger for all user activities 

How to Develop the Bitcoin Bank 



each node has its local ledger

MinerDistributing the Bank



each node has its local ledger
updates its local ledger once receives new transactions

MinerDistributing the Bank



User

user A transfers 0.1 coins to user B

Transferring the bitcoins



A smart contract is an agreement, in which the 
users can deposit money.
Money is then distributed according to the rules of the 
currency.

contract rules
(in Ethereum: a 
set of functions 

written in 
Solidity)
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Achieving excellence in logistics involves working collabo-

ratively with others to optimize the flow of physical goods 

as well as the complex flow of information and financial 

transactions (see figure 14).

But today there is a significant amount of trapped value 

in logistics, largely stemming from the fragmented and 

competitive nature of the logistics industry. For example, 

in the US alone, it is estimated that there are over 500,000 

individual trucking companies.8 With such a huge number 

of stakeholders involved in the supply chain, this often 

creates low transparency, unstandardized processes, data 

silos and diverse levels of technology adoption.

Many parts of the logistics value chain are also bound to 

manual processes mandated by regulatory authorities.  

For example, companies must oftentimes rely on manual 

data entry and paper-based documentation to adhere to 

customs processes. All this makes it difficult to track the 

provenance of goods and the status of shipments as they 

move along the supply chain, causing friction in global 

trade. Blockchain can potentially help to overcome these 

frictions in logistics and realize substantial gains in logistics 

3 BLOCKCHAIN IN LOGISTICS

3.1  Unlocking Value in Logistics 

process efficiency. This technology can also enable data 

transparency and access among relevant supply chain 

stakeholders, creating a single source of truth. In addition, 

the trust that is required between stakeholders to share 

information is enhanced by the intrinsic security mecha-

nisms of blockchain technology.

Furthermore, blockchain can achieve cost savings by pow-

ering leaner, more automated, and error-free processes. 

As well as adding visibility and predictability to logistics 

operations, it can accelerate the physical flow of goods. 

Provenance tracking of goods can enable responsible and 

sustainable supply chains at scale and help to tackle prod-

uct counterfeiting. Additionally, blockchain-based solu-

tions offer potential for new logistics services and more 

innovative business models.

This chapter explores some of the most prominent use 

cases for blockchain in the areas of global trade logistics, 

supply chain transparency and traceability, and commercial 

processes in logistics (see figure 15 on next page). The final 

part of this chapter outlines the key success factors for 

industry adoption of the technology.

Figure 14: The information flow in international trade is complex, involves many parties, and is documentation heavy; Source: Accenture
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Logistics =  
physical flow of goods and services 
+ complex flow of information and financial 
transactions 

Achieving excellence in logistics, requires to optimize the 
above flows  
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Coupling Logistics Flows with Blockchain 
optimizing complex flow of information and 
financial transactions via blockchain

Challenges and Solutions

Challenge #1:  
Current blockchains are not high-performant 
Our solution: truly fast blockchain, Fractal project 

Challenge #2:  
Information flow are expected to be encrypted but allow 
transparent operations; effective and fine-grained management 
should be enabled 
Our solution: truly fast zero-knowledge proof   



Objective
The rubber production process, from plantation to processing to shipping, is 
generally not well regulated and documentation about what goes on at these 
plantations and processing plants is lacking. These places are breeding 
grounds for human rights violations. The supply chain process for this industry 
needs to be better monitored, so that plantations, businesses, and other 
stakeholders in this field can have the data needed to hold the participants in 
this supply chain accountable. This project provides a way for the participants 
in the supply chain, as well as for external auditors, to have an immutable and 
trusted receipt of what has happened to the product.

Blockchain Design
Smart contracts are pieces of code that live on the blockchain, that can be used to automate 
data or monetary transfer between parties.  They are code contracts, auditable by any 
member of the chain. Here they are used to facilitate data transfer between 
plantations/processors, as well as a gateway for auditors to easily access information about 
the chain. We use Ethereum’s blockchain protocol, as they have the most mature 
development environment for writing smart contracts. 

Plantation Interaction

Manufacturer Interaction

Auditor Interaction

User Interface
Every type of user has a portal to interact with the 
smart contracts on the chain. Plantations/processers 
have forms that are hooked to the blockchain, 
listening for any new rubber batches/processes that 
need information entered for them.  Auditors have an 
interface also listening for transactions, but flagging 
any suspicious activity that meets certain criteria for 
further review.  These user interfaces are built using 
React and hooked up to the blockchain using 
Truffle/Drizzle, a framework for writing smart 
contracts and integrating them with a user interface.

Blockchain for Supply Chain
Team members: Corey Sutphin, Mohammad Zafar, Rahul Sundararaman | Faculty adviser: Hongsheng Zhou | Sponsor: VCU School of Business | Mentor: David Berdish
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Blockchain
A blockchain is a timestamped digital ledger managed and keep secure by a 
group of computers participating in the blockchain.  Every change to the 
ledger is broadcast out to the other computers in the network, and consensus 
on the state of the ledger must be reached before a new transaction is added 
to the chain.
While blockchains are popularly known for cryptocurrencies, they are able to 
store any piece of information, such as processing or shipping data, normal 
financial transactions, etc.  Computers at different rubber plantations and 
processing plants can be linked together in such a network, with collection, 
processing, and shipping data stored on the chain for immutable and 
transparent storage.
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Fractal Platform www.fractalblock.com



ENTERPRISE RESOURCE PLANNING 

(ERP) AT VIRGINIA STATE UNIVERSITY

LESSIE OLIVER-CLARK

RAYSHAUN WHEELER 

JESSICA BRISCO



WHAT IS ERP?

 Enables a company to support and optimize its business 

processes

 Collection of logically related transactions within 

Identifiable business functions

 Helps the organization run smoothly

 Real-time environment, scalable and flexible



THE CHALLENGE THE VSU RESPONSE

 Graduating Students Need Expertise in 

Enterprise Resource Planning Software

 Few Opportunities for Undergraduates 

to Gain Hands-On Experience

 Internships and Full Time Careers Want 

Trained Employees

 SAP University Alliances

 Courses Provide a Pathway to Certification

 Introduction to ERP (with SAP HANA)

 Financial Accounting with ERP

 ERP Configuration

 Data Analytics

 Database Management

 Theoretical Foundation

 Hands-On System Access



S/4 HANA IMPROVEMENTS
• Cloud and On-Premise can be used in a hybrid manner without loosing the company´s integration.

• No extra hardware investments needed. 

• Employees need expertise.

Modifications

ERP

Cloud

On-PremiseAny DB

Simpli-

fication

Back to Standard

CHANGING TECHNOLOGY- CHANGING CURRICULUM



STUDENTS PREPARED FOR INTERNSHIPS & CAREERS

 Jessica Brisco, Class of 2019, Information Logistics 

Technology
 Rayshaun Wheeler, Class of 2019, 

Information Logistics technology
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MOTIVATION AND BACKGROUND 
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RELIABILITY – UNEXPECTED CONDITIONS 
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https://ops.fhwa.dot.gov/publications/tt_reliability/brochure/ttr_brochure.pdf 

Reliability focuses on 
unexpected conditions, 
not ideal conditions 
(MAP-21)  



EXAMPLE RELIABILITY DEFINITION 

𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 𝑅𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦= 95𝑡ℎ 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒 /𝑀𝑒𝑑𝑖𝑎𝑛 𝑇𝑟𝑎𝑣𝑒𝑙 𝑇𝑖𝑚𝑒  
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METHODS & DEMONSTRATION 
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BASIS OF 
RELIABILITY MODEL 

¡  The highway capacity manual 
(HCM) defines the relationship 
between average vehicle 
speed and volume/capacity 
(v/c) conditions 

¡  Current methods focus on 
daily traffic, and don’t define 
daily variations 

¡  The average speed does not 
provide information on 
travel time reliability 

DRAFT | UNIVERSITY OF VIRGINIA | CODY PENNETTI April 26, 2019 8 

Source:  Highway Capacity Manual 2010 



VOLUME DATA AND 
FORECASTS 

¡  Volume growth is not uniform 
across time of day – volume 
forecast should consider 
period of volume change, not 
just AADT 

¡  Picture Right – different time 
periods (5-9) experience 
different volume growth across 
multiple years 

¡  Example:  Link ID 140073  

¡  Rt 295 West, NW of Richmond 
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DATA ANALYSIS FOR RELIABILITY MODEL 
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5 
million 

data 
points 

•  36 count stations 
•  INRIX speed data 
•  15-minute intervals 
•  2011-2017 timeframe* 

Map link: 
https://drive.google.com/open?
id=1vJgynnBnOxAhNc2GfP9ouUsDEoxznnOn&usp=sharing 
 
 

VDOT Data Source: 



DATA AGGREGATED BY TIME PERIOD & YEAR 

¡  Period 5:  06:00 – 10:00 

¡  Period 6:  10:00 – 16:00 

¡  Period 7:  16:00 – 20:00 

¡  Period 8:  20:00 – 06:00 (overnight) 

¡  Period 9:  06:00 – 20:00 (weekends) 

 

Calculate capacity 
and V/C 

Organize by year and 
period 

Identify percentiles 
of speed and V/C 
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UNFILTERED  
DATA PLOT 
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RELIABILITY THRESHOLD IDENTIFICATION 

¡  Decision tree (CRT and 
CHIAD) identified a 
branch at: 

¡   V/C = 0.455 

April 26, 2019 DRAFT | UNIVERSITY OF VIRGINIA | CODY PENNETTI 13 



RELIABILITY MODEL 

¡  Pictured Right – VDOT data 
from various locations 

¡  Below a V/C threshold: 

¡  No significant difference in 
reliability 

¡  Above a V/C threshold: 

¡  Reliability declines with  

¡  increase in volume  

¡  decrease in capacity 

DRAFT | UNIVERSITY OF VIRGINIA | CODY PENNETTI April 26, 2019 14 

Threshold at V/C of 0.46 

At that point, the reliability 
dramatically decreases 



FORECAST 
METHODS 

¡  Pictured Right – filtered VDOT 
data to identify trends across 
time 

¡  Data from similar sites are 
treated as an autoregressive 
moving average to anticipate 
how changes to volume and 
capacity will influence travel 
time. 

DRAFT | UNIVERSITY OF VIRGINIA | CODY PENNETTI April 26, 2019 15 

Reliability is constant across 
years until reaching 

threshold where a sharp 
decline is visible 



CONCLUSIONS 
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CONCLUSIONS 
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The v/c measure can be used 
to forecast when reliability will 

decline 

The reliability threshold can 
be determined by classification 

techniques 

The relationship of v/c and 
reliability is not linear and 

warrants additional investigation 
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Motivation 
•  The severe and unexpected travel 

delays disrupt logistics. 
•  Road improvements are often 

reactionary to observed issues. 
•  There are currently no methods 

to forecast reliability. 

Methods 
•  VDOT data was used to determine 

the volume/capacity condition that 
leads to unreliable travel times. 

•  Travel time reliability provides a 
better definition of unexpected 
delays (compared to average speeds) 

Conclusions 
•  Reliability can be forecasting by 

volume and capacity changes. 
•  Forecasting the reliability allows for 

pre-emptive road improvements 
•  Reliability metrics can inform route 

options and risk for businesses 

Image Source:  Dewberry 

DISRUPTIONS TO 
BUSINESS LOGISTICS 
FROM 
TRANSPORTATION 
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UNCERTAINTY:  
 
MODEL & FORECAST 
METHODOLOGY 



NEXT STEPS FOR 
RELIABILITY MODEL 

April 26, 2019 19 

¡  Evaluate geographic and temporal 
correlations  

¡  Determine model splits 

¡  Develop scenarios 

¡  Continue to refine model to: 

¡  identify linear trends 

¡  consider free flow speeds 

¡  determine importance of 
number of lanes 

¡  check for construction impacts 

DRAFT | UNIVERSITY OF VIRGINIA | CODY PENNETTI 



DISCUSSION 
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MODEL CONSIDERATIONS & FUTURE WORK 
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SOURCES OF 
UNRELIABILITY 

¡  Organize by factors of 
volume or capacity impact 

¡  Influence of these factors 
changes based on location 
and road conditions 

DRAFT | CODY PENNETTI April 26, 2019 22 

Source:  TRB, Analytical Procedures for Determining the Impacts of Reliability Mitigation Strategies 

Special 
Events 

Adverse 
Weather 

Construction 

Incidents 

Bottlenecks 

CAUSES OF POOR RELIABILITIY 



SCENARIO DEVELOPMENT TO FORECAST  TRAVEL TIME RELIABILITY 
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Operations 
Autonomous vehicles 

Change in total volume 

Change in truck volumes 

Change in work shifts 

Ride share programs 

Geometric 
Changes to number of lanes 

Change to shoulder width 

Construction work (lane reduction) 

 

Environmental 
Frequency of adverse weather 

Duration of adverse weather events 

Ability to respond to weather (snow) 



SPLITTING THE 
RELIABILITY MODEL 

¡  The reliability model should be 
split based on inherent 
differences in geographic 
regions 

¡  Physiographic provinces (right) 

¡  Urban vs rural 

¡  As determined by VDOT 
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Source:  VDOT Drainage Manual 




