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Abstract 
 

Construction companies do not differ much in methods of effective management and organization of work, in 

the evidence of services, how they control processes optimized through clear rules. Therefore, a well-organized 

digital management system is needed. 

OCP is a web application for the realization of work services for construction companies, in the System of 

Managing Offers, Contracts and Payments, uses template in textual form clauses in order to act systematically 

to standardize their own workflow in a central place, automates until their execution. 

The web application is in Albanian language, while documents are printed in Albanian and Macedonian 

languages, helps to consistently realize the services of the construction company to the client in three phases:  

 The Offer created and is only issued by the company and given to the client, has written containment for the 

services it offers, such as cost and other details. 

The Contract contains a lot of information is the second phase when client and construction company agree on 

the way of project implementation such as cost, term of realization, payment deadline, third intermediary etc. 

Payment is the document that includes the deadline and the payment of the project implementation, additional 

payments for works carried out of the agreement. 

The three completed documents have a unique identification number, title and containment of the document, 

with clear attributes to which client they belong, the employees who are issuing the document and the data of 

the company that carries out the project. 

A summary of reports in the form of a table for all processes carried out from the beginning to the end of the 

process, as well as the printing of reports by filtering them by client, periods between dates. 

System users have two privileges, Admin Staff having full access to the entire system while the user Staff with 

limited access can only create offers but not contracts and payments. Any data created is identified user data. 

 The OCP system can be installed in Webserver or Cloud, using technologies PHP MySQL and JavaScript, 

implemented in the Web-PWA (Progressive Web App) platform and responsive design for use on PC, laptop, 

tablet, phones, depending on the country and time it operates.  

In terms of security, soft-delete techniques are used for deletion of data, this allows you to mark some records 

as deleted without actual deletion from the database, Effectively, you prevent the selection of a soft-delete 

record, while all old records can still be referred to. 

Therefore, this particular menu article has systemic management of Offers, Contracts and Payments because 

they contain periods of time between them from the beginning of projects to the realization. They are created 

and supported safely and clearly for selecting and adapting to constantly changing conditions. Digitizes and 

stores all three documents in a central location in the database and system; Automates the workflow focusing 

on the creation and execution of the offer, contract and payment, expands in volume with the addition of new 

data. 
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1. Introduction 
 

 Regardless of their size and complexity, construction companies need a way to process and 

access their offers, deals and fees to know what rights and commitments they have to clients. 

However, although this seems self-evident, many companies lack a centralized bid and payment 

management system that constantly provides information, such as dates and key details in 

writing, of changes during the construction phase of project implementation. 

 The fact is that OCP's management software can deliver business excellence by simplification 

of the process in steps - from modeling the Offers document, to creating Contracts document to 

the final workflow ending in Payment document.  

 The company saves a lot of time. 

The entire process is simplified, and any employee authorized under the privileges 

is able to create a standard Offer, Contract and Payment using textual content.  

 Remove risks. 

Such a system will reflect changes in real time, so that all parties involved have 

consistent data. In addition, there will be a record of all changes, so you can reset 

any previous steps. 

 Easily accessible data at any place and time. 

The system consolidates all data in one place. So, you can easily search through 

reports, and Access data to identify possibilities of errors and new risks. To make 

more informed decisions. 

Both sides of the construction project should cooperate on the principle of justice and voluntary 

and sign a written contract and payment. The content of the offer, contract and project payment, 

includes many information such as construction cost, quality of construction project, time of 

construction project, etc. In the process of contract execution, things that cannot be evaluated, 

such as the strain of misuse, will directly or indirectly affect the contract itself, even lead to the 

change of the contract. If the change is negative, it is likely to cause the construction of the 

project itself, which could result in immaculate losses. To ensure the interests of both parties, 

we need to strengthen the level of project management and optimize the treatment according to 

occurrence. 

 

2. Problem Definition 
 

Project analysis is related to the realization of project construction by construction companies 

to be as accurate as possible in management, because projects in the process of construction, 

many times they encounter the demand for change from investors, and that made the offer, the 

contract and the payment more difficult.  

We believe that implementing a Web-based bid offer, contract and payment management 

system, with the characteristics of electronic documents, it can improve the efficiency and time 

performance for construction companies.  

 

3. Research Methodology Used in the Present Study 
  

Secondary data was used for the present study. The secondary data were collected from 

university literature, the various research publications, books, journals, magazines and bulletin 

etc. 
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 4. System architecture and implementation 

 

The web system is a responsive design, framework in MVC (Model View Controller) built in 

PHP programming language and MySQL database, as well as for frontend, JavaScript, 

bootstrap 4.1 is used. It can be installed on a web server or cloud server. 

Before you start using the system, Admin Staff User. 

 User Staff (limited access) and Admin staff (full access) users are registered.  

 Data provided in settings, company name and responsibility, logo, email, contact 

number, 

Bank Rekords. 

 Register the client, filling out the form with inputs: name, surname, selected type is 

a physical person or juridical person, identification number, mob number, address 

etc.  

 

As seen by user case diagram in figure (Fig. 2) Admin Staff has full access to the system, due 

to serious competence and the escape of misuse, Admin staff can change settings, create clients, 

offers, contracts and payments, while the limited User staff has access to system login, creation 

of offers, search for offers that are made according to user id, which identifies the user itself. 

The system code maintenance and the way of execution, have special hierarchy and security. 

For each document submitted in the database, the "Transactions" function is used to ensure that 

the data is entered complete, in cases where there is interruption during the process of code 

execution.  

Soft-Delete technique is used throughout the system, as employers, Admin staff and user staff, 

Deletion of Offers, Contracts and Payments.  

Figure 1. System 

Structure 
Figure 2. User Case 
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To clearly show the operation, steps and connection of work in the system, we have shown it 

through the activity diagram, see (Fig. 5).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Activity diagram 
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In an interactive way, we filled out the forms with the data for Offers, Contract and Payments, 

as well as registering clients, info for the construction company and system settings. 

 

4.1 Create Offer.  As seen in figures (Fig. 4) the offer creation is done by users staff that has 

limited access, a client is selected from the list of options, In the “Title offer”, we write the 

name of the project that will be implemented, while in the text area the description of the offer, 

the content of the offer is written. To (Fig. 5), we may search offers by name and surname of 

the client, or ID number of client, search between two dates, after that in table we have button 

for view print template  and  button  for Edit Delete. 

 

In (Fig. 6) we have a template document for printing, then the costumer is handed the document 

printed on paper or in an electronic PDF document. By this act the offer is called created. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Create 

Offer 

Figure 5. Offer Table list search, 

Figure 6. Offer Print Document                                    
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4.2 Create Contract. Creation of the Contract is the second stage, after the client accepts the 

offer, the process begins with entering the unique number of the Offer that is autogenerated by 

the system. 

Usually, in terms of content the Offers have fewer details, in order to make it easier to create 

the Contract, we get the data from the Offer that is displayed in gray text, such as the title and 

content of the offer, which we can then use as reference, or text clause, to create the title, which 

can be the number or name of the project created by the civil engineer, as well as the content of 

the contract  to create the new contract, by writing the title of the contract that can be a text or 

number that includes the name that also contains text containing the details of the project to be 

carried out, such as the deadline for the realization, the payment of contract, the mention of the 

mediating parties, etc.   

 And finally press the Submit button to insert the data into the database, then the window for 

printing the document template will appear, which is given to the client, in printed form on 

paper or in electronic PDF document format.   

 

Figure 7. Create 

Contract 
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In (Fig. 8), we can search for Contract according to the client's first and last name, or ID number 

of client, search between two dates, after that, in the table we have button for view print and 

button for Edit or Delete. As seen in the table, the contract is a branch of the offer. Now the 

offer is not on the waiting list, because it has been negotiated. 

 

 

In (Fig. 9) we have a contract document template for printing, then the customer is handed the 

document printed on paper or in an electronic PDF document. With this act, the offer is called 

created. 

                 

 

                                                                                 

Figure 8. Contract and Offer Table list search, print and 

Soft-delete.                      

Figure 9. Contract Print 

Document                                    
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4.3 Create Payment. During the construction process, there are many cases when the project 

must be modified, as a result the contract also changes. The changes to the contract and the cost 

of the additional service that the construction company has implemented and realized are 

written in the payment section. 

  The creation of the Payment begins with entering the unique number of the contract, 

we receive the data that appears in gray text, such as the title and content of the offer, 

which we can then use as a reference, or text clauses to create the title that can be 

the number and name of the project that the civil engineer created and the content of 

the contract to create the document, writing the title of the contract, that can be a 

text or number that includes the name that also contains.  

.  
 

Figure 10. Create Payment 
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Similar to the Offer and Contract, we can search Payment according to the client's first and last 

name, or by ID number of client, search between two dates, after that, in table we have button 

for view print and button for Edit or Delete. 

As can be seen in the table, the contract is a branch of the contract and the offer. With the act 

of payment, the project is called closed and completed. In one place, the three tables are 

branched as separate documents, which reflect the evidence of the project from the beginning 

to the realization. It is also a history of electronic archiving report documents that can be used 

for the needs of the construction company. 

                                                                                                               

 

In (Fig. 12) we have a payment document template for printing, then the customer is handed 

the document printed on paper or in an electronic PDF document. With this act, the payment is 

established.          

Figure 12. Payment Print 

Document                                    

Figure 11. Payment, Contract and Offer Table list search, 

print and soft delete.                      
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5. Functionality Testing 

 

All functionality in the web application, database connections, and forms used by users to enter 

data to display, edit, retrieve, or delete information were examined. The web application has 

been tested. 

 Some functionality requirements were tested during the test: 

 

 Security Testing, 

Security was tested by pasting the internal URL directly into the browser address bar 

without login by User Staff with limited access or not an authorized user.  

For the database is used PDO connection, to prevent SQL injection. SQL MAP tool, 

Acunetix Web Application Security Scanner was used to test all pages in the web 

application.  

Also, when the employer (User Staff) or external user abuses, or needs to edit marks or 

information for other customers if he edits the ID in the URL the system will redirect to the 

logout page or home page. 

Ex: (index. php?page=konsumatori_edit&id=6) if the user tries to edit the ID number to 

access other customer information or other hacking. 

 

 Validation and Required. 

(Fig. 8) is showing function code for the user identification number that is Required field 

and validation, you can write fixed 6 numbers for the customer Juridic person and 13 

numbers for the customer Physic person with no space, same validation for Cyrillic’s, 

Albanian letters, numbers, etc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Remove risks. 

Security was tested by pasting the internal URL directly into the browser address bar 

without login. SQL injection SQL MAP tool was used to test all pages. Also, when the 

employer (Admin Staff, User Staff) needs to edit marks or information on the settings page 

if he edits the id in the URL the system will redirect to the logout page, home page, Error 

401 not authorized access, Error 404 page not found and error page when JavaScript is not 

installed. 

Ex: (index. php?page=konfigurime) If the user staff with limited access tries to edit the ID 

number to access to other user information or other hacking. 

 

 

 

 

Figure 11. Validation and 

Required 
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 Database Testing. 

Data consistency is critical. Data integrity and errors were checked for corrections, 

deletions, document changes, or any DB-related operations. Additionally, ensured that 

database queries were executed correctly, and that data were properly retrieved properly 

updated, and backed up. 

 

6. Conclusion 

 

In the context of rapid development of small and medium-sized businesses, the number of 

construction projects per year increases, as well as the construction methods and project content 

being updated. In this process, the well-centralized management of contracts, offers and 

payments is a powerful guarantee. Quality, cost and timely delivery of the project can also 

promote efficient operation and coordinated management of both parties to the contract. 

Currently, there are still many problems in contract management and construction project 

claims. All parties need genuine evidence during the project implementation, to create a 

complete offer, contract and payment management mechanism and to implement dynamic 

management. The system promotes the further development of construction projects in the 

Republic of North Macedonia. 
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