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Abstract—With the increase in the number of projects and the use of the fund budget
standard, the original way of geological exploration fund project fund management grad-
ually fails to meet the needs of efficient project fund management and rapid analysis and
query, and promotes the standardization of management by realizing the information of
fund project fund management. The central geological exploration fund project capital
management system has been designed and realized, based on the B/S framework of
MVC pattern. The background development adopts the development way of ASP.NET
MVC, and uses the Ninject framework to solve the coupling problem of the components
in the program. The foreground development adopts jQuery framework, with excellent
cross-browser compatibility. It has seven functional modules, covering four stages of the
whole process of the project capital management of the geological exploration fund. It
meets the needs of users such as the fund management center, the supervision department,
project undertaking units and economic experts. This enables the fund management cen-
ter to not only keep track of the execution of individual project funds, but also to monitor
and manage the execution of project funds in different batches and years, effectively
meeting the needs of the central geological exploration fund project fund management.

Keywords- MVC; B/S; Project fund management; System design; Whole process man-
agement component

1. Introduction

In order to establish a virtuous cycle mechanism for investment in mineral resources explora-
tion, the state established the central geological exploration fund in 2006 [1]. The central geo-
logical exploration fund has its own characteristics in terms of budget preparation methods,
budget review and the use of fund budget standards [2]. With the increase in the humber of
projects and the use of the fund budget standard, the original way of managing project funds
gradually failed to meet the needs of efficient management and quick analysis and enquiry of
project funds. The first is the lack of fund management database, which has a certain impact
on leaders' understanding and decision-making analysis of project fund issues; Second, the
lack of network management, it is difficult to achieve the purpose of remote real-time moni-
toring project funds; Third, some project units do not understand the fund budget standards,
which leads to errors in budget estimates and budgeting, and is not conducive to the standard-
ized operation of project fund management. Wang XT (2017) and Wang FR (2021) believe
that the construction of project management information system plays an important role in the
management of key projects of government agencies [3][4]. Zhuang BQ et al. (2021) proposed
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that it is an inevitable trend of The Times to use information technology to improve the overall
management level and build an information system platform for water conservancy construc-
tion project management [5]. Liu XW et al. (2022) researched and built a network supporting
service system with the budget preparation of geological survey projects as the core, and real-
ized the unified management of the budget preparation of geological survey projects
[6].Information technology is an important means of regulating the management of project
funds, and the use of fund management systems to participate in the whole process of project
fund management is an important way of promoting the correct use of the fund budget criteria
and the standard implementation of fund management methods.

2. Analysis of system user requirements

There are four main types of participants in the whole process of fund project capital man-
agement. The first type of participants is the fund management center, which is responsible for
the overall management of fund projects, such as the overview, prediction, settlement review
and fund allocation organization and management. The second type of participant is the Su-
pervision Department, which assists the fund management center to carry out the fund alloca-
tion review and settlement preliminary review. The third type of participant is project under-
taking unit, which carries out the work of outline, prediction, settlement preparation and fund
allocation application. The fourth type of participant is economic expert, which carries out
overview, forecast, settlement review work. In order to better describe the relationship among
users, requirements and system functional units, this paper designs the use case diagram of the
above four types of users, as shown in figure 1-4, which shows a system functional model di-
agram that external users can observe. In a fund project cycle, under normal circumstances,
the undertaking unit needs to compile five times, the supervision department only appears in
the preliminary examination of the fund disbursement stage and the settlement stage, and the
fund management center needs to organize economic experts to conduct three times of exami-
nation. Strengthening and regulating the fund management, providing supplementary decision
support for the management level and reducing the workload of users are the biggest business
requirements of the system design.
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Figure 1. Use case diagram of fund management center.

Figure 3. Use case diagram of undertaking unit.
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Figure 4. Use case diagram of expert.

3. OVERALL DESIGN OF SYSTEM

3.1  System development technology

The central geological exploration fund project fund management system is based on the B/S
(Browser/Server) architecture. The development of the website background adopts the devel-
opment mode of ASP.NET MVC, and the key technology used belongs to the network devel-
opment technology of Microsoft. It mainly includes MemberShip, LINQ TO SQL, LINQ TO
XML, ADO.NET Entities Model, MSDTC and other key technologies [7]. In order to solve
the coupling problem of the components in the application, the lightweight I0C framework
base on Ninject is used to separate the application into loosely coupled, highly cohesive mod-
ules and then assemble them in a flexible way, making the code easy to write, reusable, and
easy to test and modify [8]. The foreground development adopts lightweight jQuery frame-
work, which has excellent cross-browser compatibility, supports various browsers (IE 6.0+,
FF 1.5+, Safari 2.0+, Opera 9.0+), and realizes perfect Ajax technology. This allows develop-
ers to focus on business logic when working with Ajax, without worrying about complex
browser compatibility and the creation and use of XMLHttpRequest objects [9]. The system
was finally deployed to 11S, and the technology selection was in line with the characteristics of
the project, which was conducive to the work. The overall structure of the system is imple-
mented using a multi-tier architecture model, i.e. Presentation layer, project fund management
business logic layer, data access layer and data storage layer, which is conducive to the devel-
opment, maintenance, deployment and expansion of the system [10].

3.2  Module function design

The main module functions are designed according to the central geological exploration fund
project fund management requirements, including login management module, budget standard
automation module, administrator module, project estimate module, design budget module,
fund allocation module, settlement management module, etc.



3.2.1 Login management module: The first is the identity authentication function, which
can confirm the user role by logging in with the correct user name and password and provide
corresponding permissions. The second is the module management function, can provide after
identity authentication can operate the project list and can operate the module list, and can
choose to enter. The third is the basic user management function, to achieve some basic func-
tions of user self-management, including user registration function, modify my password func-
tion, retrieve my password function, modify my information function.

3.2.2 Budget standard automation module: The first is the automated calculation function
of the fund budget standard, which enables the automation of the budget standard for the 2
versions of the fund budget standard in 2011 with a business expense allocation and the fund
budget standard in 2011 without a business expense allocation. Second, the work area related
coefficient acquisition function enables the calculation of area adjustment coefficients and ter-
rain grade coefficients by entering the project area coordinates.

3.2.3 Administrator module (dedicated for fund manage center): One is the process
management control function, which provides overall control of the system processes. Man-
agement of the business process stage in which the project is located, display of process in-
formation and project declaration review information, the ability to issue start, accept, cancel,
return business processes, etc. Second, the project funds analysis function analyses the man-
agement of project funds in the form of reports. Third, there is a data exchange function with
other software. Fourth, the user management function, to achieve management of other users
some advanced functions, including management of user rights function, add user function,
delete user function, modify user information function, etc.

3.2.4 Project estimate module: First, the project estimate preparation function, including
the realization of the preparation of project and unit information, the preparation of the esti-
mate summary table, the preparation of the estimate schedule, view the "main means of work
cost proportion table"”, upload the preparation instructions and other documents, export the
summary table and schedule function. The second is the project estimate review function, in-
cluding economic expert review, filling in the "central geological exploration fund project es-
timate review opinion form", viewing information on the preparation of the project estimate of
the fund, downloading the estimate preparation instructions and other related documents, ex-
porting the estimate review form.

3.2.5 Design the budget module: The first is to design the budget preparation function, in-
cluding the preparation of the budget summary table, the preparation of the budget breakdown
table, the uploading of documentation such as preparation instructions, the export of the sum-
mary and breakdown tables. Secondly, the design budget review function includes economic
expert review, filling in the budget preparation instructions and the "central geological explo-
ration fund project design budget review opinion form", viewing the budget preparation in-
formation of the fund project, viewing the review opinion information of the project budget
estimate, downloading the budget preparation instructions and other related documents, ex-
porting the budget review form.

3.2.6 Fund allocation module: The first is the compilation function of the allocation appli-
cation, including filling in the compilation description, progress payment application form and
implementation progress information table, uploading related documents, exporting progress
payment application form and implementation progress information table. The second is the
fund allocation review function of the department of supervision, including filling in the pro-



gress payment allocation application form and the review comments on the implementation
progress statement, exporting the progress payment allocation application form and the im-
plementation progress statement. The third is the fund center fund allocation review function,
including filling in the progress payment allocation application form comments, viewing and
implementing the progress statement review, exporting the progress payment allocation appli-
cation form and implementation progress statement.

3.2.7 Settlement management module: The first is the compilation function of settlement
application, including the compilation of settlement application form, uploading documents
such as compilation instructions, exporting summary table and detail table. The second is the
preliminary examination function of the department of supervision, including viewing the in-
formation of the settlement application form and filling suggestions, downloading the budget
preparation instructions and other related documents, exporting the settlement application
form. Third, the fund center settlement expert review function, including filling in the central
geological exploration fund project capital settlement review form, view the project capital
settlement report, export settlement review form. The fourth is the fund settlement handling
function, including checking the review opinions of the project fund settlement, the compre-
hensive allocated funds, the suggested settlement number and the quality deposit to be re-
tained.

3.3  Database design

Based on SQL Server2008 R2, the database is constructed, including basic database, fund pro-
ject capital management database and user database. The first is the basic database, including
the fund budget standard basic database, the regional adjustment coefficient basic database
and the terrain level basic database three parts. The second is the fund project capital man-
agement database, which mainly stores the data of the fund project, business process, declara-
tion, preparation and review at each stage, etc. In order to describe the database model, E-R
diagram is used to display entities, entity attributes and relationships, and express the complete
logical structure of the database, as shown in Figure 5. The projects table is an important table
in the entire database, and its table structure is shown in table 1. The third is the user database,
which mainly stores user registration information, permissions, roles and other data.

Table 1 The table structure for projects.

Field name 'II:'I;FI)(; E:aer:gth Description

Id Int 4 Project Id

Batch Nvarchar Max Batch

Name Nvarchar Max Project name

Code Nvarchar Max Item code

Theyear Int 4 Project year

Startyear Int 4 Start of year

Endyear Int 4 End of year

Xmlformedprijlocations Nvarchar Max Project location coordinates

Arearcoefficients Nvarchar Max Avrea adjustment factor

Landdgrees Nvarchar Max Terrain grade

Prjsetflag Nvarchar Max Project renewal sources
Reason no prior year pro-

Notsetflagreason Nvarchar Max ject found for renewal pro-
ject




Thefirstpayment Decimal 18 Down payment
Workunit_id Int 4 Workplace id
Estimate _id Int 4 Estimated id
Estimateexamination_id Int 4 Proposed budget review id
Budget_id Int 4 Budget id
Budgetexamination_id Int 4 Budget review id
Projectprogressone _id Int 4 First allocation id
Projectprogressex- Int 4 First allocation of prelimi-
amsuperone _id nary id
Projectprogresstwo_id Int 4 Second allocation of id
Projectprogressex- Int 4 Second allocation of pre-
amsupertwo_id liminary id
Progressfundman- Int 4 First allocation fund review
ageropinionone_id id
Progressfundman- Int 4 Second disbursement fund
ageropiniontwo _id review id
Endproject_id Int 4 Settlement id
Endprojectexamsuper_id Int 4 Preliminary settlement id
Endprojectexamexpert_id | Int 4 Settlement review id
Thesuper_id Int 4 Supervision department id
ProjectWorkFlows j N WorkFlowSteps o EndProjectExamSup
Locations i 99 8
BudgetExamination: =o—ca P%roljgects o L rlecttupers
% :l:l:r:; =€ projectProgressExal
MeansAdjustLines | i:::m bo——cd Units
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Figure 5. Main interface of system.

4. Realization of main functions of the system

4.1  Undertake the budget estimates of unit users and realize the functions of new pro-
jects

After logging in, the user of the project undertaking unit will enter the main interface of the
fund management system, as shown in figure 6. Click the button of "budget estimate stage" on
the left, and the button of "new project” will appear in the blank interface. Click to enter the
interface of basic project information, as shown in figure 7. Fill in the project name, project



code, start year, end year and other information. When editing a continuation item, you need
to specify which item the continuation item started from the previous year. If you cannot spec-
ify it, you should specify it in the text box "why the continuation item did not find the previ-
ous year item". Select the project and click the "details" button on the right side of the project
to enter the project details interface. You can view all the information of the project, including
the basic information of the project, budget estimate preparation, process information, and
output reports.

CENTRAL GEOLOGICAL EXPLORATION FUND PROJECT CAPITAL
MANAGEMENT SYSTEM

All Project

Projects in budget
estiomate stage

Projects in budget
stage

Projects in fund
allocationstage

Projects in
settlement stage

Projects in process
of completion or
termination

nFiItering
Configuration

.Unit
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Figure 6. Main interface of system.

4.2  Implementation of economic expert user budget review function

After economic experts log in the system, enter the main interface of the fund management
system, click the option of "budget stage", you can see the list of pending projects, click the
button of "receive"”, you can view all the information of the project on the main interface. The
job description shows the budget economics lead expert reviewing the project design budget.
Click the function button of "budget review" to enter the basic information interface of budget
review, as shown in figure 8. The economic expert has completed the budget review, click the
"submit work™ button at the upper part of the interface to enter the work submission confirma-
tion interface, and click the "submit" button to submit the work to the expert team leader des-
ignated by the fund center in the previous step.



Basic Information

Project undertaking Unit: XXX Geological Survey Institute
Project batch: XXX batch Project Year: 2021

Project Name
Project Code
Start year 2021]+]
End year 2022[+]
The project continues from Please select| v

No reason for last year's
project has been found
for the sequel project

Figure 7. Basic project information screen.

Budget review information

Working methods Declare total budget Declare this year Increase or decrease Increase or decrease this  Approved total budget Approved this year

and expenses (RMB10000) budget(RMB10000) total budget(RMB10000) year AB10000) (RMB10000) budget(RMB10000)
1.Topographic mapping 0.00 0.00
2.Geological survey 53.47 0.00 0.00 53.47
3.Remote sensing 0.00 0.00

Figure 8. Budget review information editing screen.
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Current Job Description: Preliminary review of the first progress payment application
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Review of
budget

Budget |Review of

estimates|budget estimate| Budget

First fund payment

Project Name: Survey of xx iron mine in xx Province
Figure 9. Project details screen.

4.3  Implementation of the first progress payment preliminary review function

The user of supervision department enters the main interface of the fund management system
and clicks the option of "fund disbursement stage". The list of pending projects appears on the
main interface. The supervision department user selects an item in the project list, and the pro-
ject details are displayed on the main screen. You can view the project information. The job
description shows the initial review of the first progress grant application, as shown in figure 9.
Click the function button of "first application for disbursement preliminary review" to enter



the comment interface of supervision department. After editing the technical supervision opin-
ions, economic supervision opinions and opinions of the department of supervision, the user of
the department of supervision can click the "save™ button to complete the function.

4.4  realization of user settlement management function of fund management center

The fund management center user enters the main interface of the fund management system
and clicks the "Receive" button in the list of items to be processed, and the detailed infor-
mation of the project will be displayed on the main interface, and the work description will
show that the fund center will process the review results of the project settlement and conduct
settlement handling. Click the "settlement handling" button to enter the settlement handling
editing interface, as shown in figure 10. After filling in the final payment, the fund center user
can click the "save" button at the bottom of the interface to return to the main interface of the
system, and click the "submit work" function button on the main interface to enter the work
submission confirmation interface. Select the radio button of "settlement completed, project
completed" and click the button of "submit" on the interface to represent the completion of the
project and enter the completion stage. Click to enter the main interface of the fund manage-
ment system, display the detailed information of the project, the work description shows the
completion of the project, and the final payment of settlement appears in the column of basic
information, then the function is completed.

Confirm the balance payment

Balance payment
(Ten thousand yuan) 0.00

8 Save #Return

Figure 10. Fill in the final payment screen.

5. Conclusions

Based on the principle of being close to management and advancing step by step, this paper
completed the construction of the central geological prospecting fund project capital manage-
ment system, which covers four stages: the preparation and review stage of project budget
proposal, the preparation and review stage of design budget, the fund disbursement stage and
the fund settlement stage. It meets the functional requirements of four different user types,
such as fund management center, supervision department, project undertaking unit and eco-
nomic experts. This system enables the fund management center to not only know the execu-
tion of the funds of a single project at any time, but also monitor and manage the execution of
the funds of different batches and years. It can realize the information, automation and net-
working of the whole process of the project capital management of the central geological pro-
specting fund and effectively meet the needs of the project capital management of the central
geological prospecting fund. To ensure that the project capital management of the central geo-
logical prospecting fund is standardized and orderly.
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