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1. Aim and Contribution

Aims: Contributions:
® Improve resource management in brick factories ® Proposed a smart contract-based solution for a local

® Resources: O Now: Material, Human, Time, traditional factory (SNG)
Information and Data. ® Case study of the SNG factory
O Later: Energy, Equipment and ® Implemented on Green Blockchain using Smart Contracts

Machinery, etc.

O




{2. Introduction

¢ Propose a blockchain-
based solution using
Solidity smart
contracts to address
these challenges.

Optimize resource flows
Ensure tamper-proof data
recording

Enable real-time process
visibility

e \ o Ko\ e X

Traditional brick manufacturing
in Algeria struggles with:

Inefficient resource tracking
Lack of transparency
Minimal digital integration ¢

SNG Brick
Factory




2.1
Blockchain

Blockchain

"Blockchain is a digital
ledger that keeps a record
of all transactions across a
network of computers."

Decentralized Digital Ledger

» Records transactions across a network of computers.

Chain of Blocks

» Ledger is composed of a chain of blocks, where each block
contains a number of transactions.

Record Immutable

» The transactions are grouped together and added to the
chain in a linear, chronological order. Once added, the
information in the block cannot be altered or deleted.

Cryptographic Security

» Cryptography is used to secure the information stored in the
blocks, and enables secure transfer of digital assets and
information.




2.2
Smart Contract

A smart contract is a self-executing
program that automates agreements on
the blockchain when predefined conditions
are met.

Solidity is a high-level, contract-oriented
programming language that is used for

writing smart contracts on the Ethereum-
compatible blockchain
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CreaTech

CreaTech is a cutting-edge technology
company that specializes in providing
innovative solutions to a wide range
of business challenges.

Lambda Blockchain

It's a research hub to explore
blockchain storage technology by
bringing together academics,
researchers, and industry experts.

2

Crypto Recharge
A fintech business that enables users

to pay for local services and buy
digital assets

3. Projects using

Decentralized applications (Dapps) in Algeria

(» @

Use Cases

o

Simform

Professional services firm that provides
consulting, engineering, and design of
custom technology solutions to help
businesses solve complex problems
with accuracy and efficiency.

Algeria Finlab

Algeria Finlab is a government-
supported innovation lab to help
startups safely test and grow
financial solutions for the Algerian
market.

Numidia Valley

Numidia Valley focuses on creating an
infrastructure for education, gaming,
entertainment, and IP ownership.

9




3. Benefits of Blockchain and Smart Contracts

Blockchain:
 Decentralized, immutable,
transparent

Smart Contracts:
Self-executing code on the
blockchain
Reduces intermediaries and errors

Benefits for Industry:
« Automation, trust, cost savings




4. Research Gap

@ @ ©

Focus Region Traditional brick industries Gap
Algeria, Batna Manual systems, Limited digital
lack transparency integration
Traditional brick No traceability or Lack of blockchain
industries energy efficiency in the local

factories
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5.1 Decentralized applications in resource

management
@ ©
Impacted Fields Role of Blockchain
O stock control Real-time data tracking
O Tracking Tamper-proof and

transparent records

<> forecasting

C) Replenishment
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5.4

Minimizing Gas Costs in Smart Contracts

Gas is the fee required to perform
operations on the blockchain.

High gas usage = higher execution
costs.

Optimizing smart contract design
reduces gas consumption and
improves efficiency.

Confirm transaction

You are about to create a transaction on Main Network. Confirm the details to
send the info to your provider.

The provider for many users is MetaMask. The provider will ask you to sign the
transaction before it is sent to Main Network.

From: Ox5cA6DDC4e0664F1d67D58809E86F227bB2503FF8
To: (Contract Creation)

Data: 0x608060405260c85F5560c860015560c8600255348015601. .. L

Amount: 0. Ether

Gas estimation: 0x2dc6c0

Gas limit: 0x2dc6c0

Max Priority fee: 1 Gweli

Max fee (Not less than base fee 0.867304503 Gwei): 0.86730450 Gwei

Max transaction fee:

¥ | Do not show this warning again.

Confirm Cancel



(On-Chain vs Hybrid) DApps in Industrial Blockchain
Applications: The Case of SNG Brick Manufacturing

On-Chain Hybrid dApps (On-Chain + Off-
DApps Chain)

I{ﬁxlﬁ“?lfg Higher (off-chain processing)
enp Github:
TR EEY Full Partial (depends on off-chain . On-Chaln: | |
choices) https://github.com/AimeneBoughrira/Smart

Decentralization | Full Partial -contract-ressource-management
* Hybrid:
Auditabilit More complex . . .
y P https://github.com/AimeneBoughrira/Resso

- . .
Ss:s(ljwment Faster (due to off-chain flexibility) urceManagement



https://github.com/AimeneBoughrira/Smart-contract-ressource-management
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Architectures
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4‘ Data Saving Interval and Cost

(DApp) Parc Magasin Storage
Update Frequency to GEW (Consumer (Final

Blockchain Materials spending + | Products
Order) Movement Order) ot
of articles) High

Transaction Interval ~ 90 ~ 97 ~ 300
(per month)

Data integrity risk

(Dapp) Every Cost
Update Transaction
Frequency to Low |
Blockchain » Transaction Frequency

Daily Weekly
~15,605 ~1,190 ~169 ~39

Cost (per year) USD (High) USD USD UsD

Very Low Low Medium  High

risk

(Ethereum as an exemple in 05/05/2025, Data SNG 2024)



Resources PME Pro (Traditional DApps with Sm?rt Contracts
Feature Application's Brick (Solidity)

Factory)

consumption

PME Pro
High (ex: BC that uses Proof of Work,

VS energy Low (Single factory Public BC)

S Mada rt CO nt ra CtS (LHETPTILL B operations) Low (ex: BC that uses Proof of Stake,

Privat BC, etc.)

Centralized (Vulnerable) Decentralized (Secure)
HOWVHEIRES G High (Ineffective tracking)  Low (Accurate tracking)

Fragmented .
. .. 5 . Integrated and decentralized
(o] [ ] [=1i[s]yW communication across .
communications protocol
departments

automation [N Automatec

risk E]



6. Conclusion & Future Work

This work demonstrates that blockchain technology, particularly through smart contracts, offers
significant potential to transform traditional manufacturing processes. Applied to the SNG brick
factory, the proposed solution improves traceability, automates operations, and enhances
resource management efficiency. The implementation revealed the comparative benefits of on-
chain and hybrid DApps in industrial environments. Future research will focus on integrating loT
for real-time data acquisition, minimizing gas costs, and deploying the solution on green and

scalable platforms like Solana. Ultimately, this initiative aims to pave the way toward a

sustainable and green blockchain infrastructure for Algerian industry.
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