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Project Description: Construction Management Blockchain is a project of Hyperledger Summer Intership Program 2019 which

provides a way to apply Hyperledger for construction and engineering (C&E), while literature research and practical simulation

prove Hyperledger as one of best platform for C&E.

This project was conceived to test the potential of blockchains. To do this, a prototype system is used to model real-world

commercial process by defining the properties of participant attributes superimposed with algorithms that describe their trading

relationships. These are implemented using so-called smart-contracts that make use of the latest features of Hyperledger Fabric

(HLF) and Composer, to model commercial relations between traders in a trust network. Using HLF, a variety of benefits can be

obtained. For example, the scheduling, confirmation and commissioning of installed components at a construction site can be

recorded and therefore, managed. But management of a HLF network is a demanding job and good design is essential to allow

confidential trading to take place. The access control list (ACL), included within Composer, provides the tools to create, read,

update, or delete elements within the commercial network’s domain model. The project has advanced this control by making use

of application programming interface (API) to connect to Web servers that in turn can provide analysis and management

applications. This links to common project management tools, notably Gantt charts and other projects metrics such as individual

work rates, cost and budgetary items that can be used in reports and figures.

Tools: Hyperledger Fabric, Hyperledger Composer, Node.js, javascript.
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› Project Objectives: 

› Obj 1:Confirm that Hyperledger Fabric (HLF) is a suitable blockchain platform for use on C&E projects and that Hypeledger

Composer (“Composer”) is suitable for creating the business model and managing the network

› Obj 2:Design and confirm a system architecture and network configuration for a blockchain solution that is able to support

C&E projects.

› Obj 3:Establish a set of functions of C&E assembly and administrative processes that are suitable for the application of HLF.

› Obj 4: Using an established set of business process modelling tools, define a pilot project that will be used to test the

system.

› Obj 5: Design and testing programme that can be used to fully evaluate the utility and reliability of a HLF network for the

pilot project.
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Task 1

Order 1 Order 3Order 2

Task 2

Order 4 Order 6Order 5

Project

A project is divided in to smaller tasks

A project is divided in to smaller orders

for installing each part



Commercial Manager

1. Make buying request

Supplier
Shipper

2. Make shipping request

3. Deliver 

order

Site Fore Man

InstallerClerk Of Work

5. Make checking 

request

4. Make installing 

request

6. Installing result

7.1.1 Request change 

material

7.2.1 Change supplier

7.3 Order 

Completed

7.2.2 Request refund

An action is made by invoking a corresponding 

smart-contract.

In a moment, site fore man does an action:

- 7.1 

- Or group of action 7.2.1 and 7.2.2

- Or action 7.3

If action 7.3 is done, life cycle of an order is 

terminated

7.1.2 Request

Shipping back

order

8. Deliver order

LIFE CYCLE OF AN ORDER
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PARTICIPANTS

Commercial 

manager
Cost 

consultant
Supplier Shipper Site foreman Installer 

Clerk of 

Works

BUSINESS NETWORK AUTHORIZATION RULES (ACLS)

1a. Restrict ‘CreateOrder’ transaction to Commercial Manager(CM)

1b. Restrict ‘Buy’ transaction to CM

2a. Restrict ‘RequestShipping’ transaction to Supplier(SU)

4a. Restrict ‘DeliveryConfirmation’ transaction to SiteForeMan(SF)

5a. Restrict ‘TestFailed’ transaction to Installer(IN)

5a. Restrict ‘Installed’ transaction to ClerkOfWork(CoW)

4c. Restrict ‘TestAndInstalltionConfirmation’ transaction to SF

Programme 

consultant

3a. Restrict ‘Delivering’ transaction to Shipper

1c. Restrict ‘MakePayment’ transaction to CM

2b. Restrict ‘RequestPayment’ transaction to SU

2c. Restrict ‘Refund’ transaction to SU

2d. Restrict ‘DeliveryConfirmation’ transaction to SU

3b. Restrict ‘Deliver’ transaction to Shipper

4b. Restrict ‘RequestRefund’ transaction to SF

4d. Restrict ‘RequestShippingBackOrder’ transaction to SF

5a. Restrict ‘TestPassed’ transaction to IN

5a. Restrict ‘NotInstalled’ transaction to CoW

BUSINESS NETWORK 

RULES

TRANSACTIONS AND RULES IN 

CONSTRUCTION MANAGEMENT

(All transactions and rules have been 

implemented in our system)



PARTICIPANTS

ASSETS

HISTORICAL 

RULES

Commercial 

manager
Cost 

consultant
Supplier Shipper Site foreman Installer 

Clerk of 

Works

BUSINESS NETWORK AUTHORIZATION RULES (ACLS)

7a. Supplier can view history of their own Order only

8a. Shipper history of their own Order only

Programme 

consultant

9a. Each participant can only see their own history transaction only

OrderTransaction

TRANSACTIONS AND RULES 

IN CONSTRUCTION 

MANAGEMENT

(All transactions and rules have 

been implemented in our 

system)



IBM Cloud

Fabric-CLI

Admin

Web-Server

User’s browser

1. Invoke smart

contract

2. Request smart 

contract

3. Response

8. Notify Response

Web-Application
4. Update task progress

7. Display progress and Statistic

Statistics 

Information & 

Charts

5. Update 

Statistics &Charts

6. Response 

statistics

SYSTEM DESIGN FOR CONSTRUCTION MANAGEMENT



Statistics 

Information & 

Charts

Controlling progress of project by 

a Gantt chart

Manipulating budget of project by a 

Donut chart

Reporting work rate of each participant 

by a line chart
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› Project Deliverables:

› Deliverable 1: a website for user

› Deliverable 2: code is updated to a github

› Deliverable 3: preparing a publication



List of functions
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› Recommendations for future work:

› Project is only implemented in localhost for testing functions of blockchain system because of limited

budget and computer power.

› If project is funded for an free account of cloud and computers, blockchain system can be deployed on

cloud by using docker and test in reality conditions.

› With detail documents and source code, it can instruct developer how to convert business needs to

algorithms and implement them to chaincode, generate APIs for exchanging data between user and

blockchain system, create user interface, make statistics and apply machine learning algorithm for data

in transactions. Furthermore, system architecture provides the manner to combine blockchain,

statistics and machine learning based on smart contract which would be helpful for Hyperledger to

develop extend modules.
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Thanks You For Listening!


