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Abstract— Management of water data is a major issue faced 

by water utilities in developing economics. In an existing 

system there is a manual process for calculating expected 

behavior of water network and there is no graphical or 

network schematic view. To address this, utilities require a 

permanent data management system. So we are providing a 

customizable product for managing and optimizing the 

water network that will help in viewing the network in 

geographical information system (GIS view). This product 

will help in analyzing the data collected from various 

monitoring points, but as our project is an in-disciplinary 

project we will take the data in the form of static input, 

related to pressure and flow, thus will allow monitoring 

water on different location. In case of leakage it will 

generate an alarm. 
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I. INTRODUCTION 

Water is one of the critical resources and today there is a 

need to manage the data of water infrastructure, so MWIS is 

an application that is built to manage the different parameter 

of water and network infrastructure. The system provides a 

customizable product for managing and optimizing the 

water network. This helps in viewing the network in the GIS 

as well as network schematic. Due to the increase in the 

demand and limited supply which has put challenges to 

manage water resources professionally. This helps to keep 

the accountability in this system. It represents the client 

requirements analysis effort to define the functional and 

non-functional requirements of an water management 

system and its different functionalities. 

In MWIS analysis is done on two major parameters 

i.e. Pressure and Flow with the help of third-party tool 

EPANET, and represented in the form of Geographical 

Information System [GIS View].A provision of Alarm and 

Alert is given in the system so that leakage is detected in a 

particular water network. 

II. ARCHITECTURE 

 
Fig. 1: System Architecture 

The Architecture contains six sections which are as 

follows: 

 Database 

 Server 

 Analysis for Alarm and Alert 

 Network Module 

 GIS View 

 Report Module 

These sections are bidirectional to each other. 

There are two divisions i.e. Frontend and Backend. In 

frontend the system contains the GIS view, Network and 

Report Module. GIS view gives us the pictorial 

representation of water networks. The Backend contains the 

database and server which manages the information. It is an 

in-disciplinary project so instead of real-time input our 

system will take a static input. 

III. INTERNAL PROCESS ARCHITECTURE 

 
Fig. 2: Internal Process Architecture 

There are basically three modules: 

 DAQ  (Data Acquisition) 

 MWIS  

 GIS View 

FTP Location - The static input file is saved in an 

FTP location. The file is detected by the system only if it is 

present at the specified FTP location 

A. DAQ: 

It consists of four sub parts which are as follows:- 

 File Watcher: It continuously maintains threads 

which watch the file in every per seconds at FTP 

location. 

 Loader: It loads the file that is retrieved from FTP 

location into DAQ. 

 Archival: A copy of the static input file is archived 

as a backup or any future use. 

 DAO: It is a part of the module which saves the file 

in the database. 

All above four sub-parts are performed in DAQ 

and also it transfer the data to the MWIS module by 
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maintaining a MQ (Message Queue).MQ  maintains a queue 

of messages that flow of data from DAQ to MWIS module. 

B. MWIS: 

It consists of three sub parts which are as follows:- 

 Analyzer: Analysis is performed on standard file 

+static file and the result given is the expected file 

which contains the expected values of pressure and 

flow 

 Services: Various services are provided such as 

GIS View, Network Schematic View. 

C. GIS View: 

The GIS View looks as follows:- 

 
Fig. 3: GIS View 

 DAO: It stores the analyzed data into the database 

replacing the old values by the new values. 

 EPANET: It is a third-party tool used for calculating 

the expected values with the combination of standard 

and static values of pressure and flow. It is a tool 

which does the analysis of different parameters of 

water.  

Note: As it is an open source we won't be 

implementing EPANET. We will be directly using the API 

provided by EPANET. 

Further detail description of EPANET is explained in 

the next section. 

IV. EPANET 

A. What is EPANET? 

EPANET is software that models water distribution piping 

systems. EPANET is public domain software that may be 

freely copied and distributed. It is a Windows 95/98/NT/XP 

program. EPANET performs extended period simulation of 

the water movement and quality behavior within pressurized 

pipe networks. 

Pipe networks consist of pipes, nodes (junctions), 

pumps, valves, and storage tanks or reservoirs. EPANET 

tracks: 

 the flow of water in each pipe, 

 the pressure at each node, 

 The height of the water in each tank and reservoir. 

B. EPANET Specification Toolkit: 

The EPANET Programmer's Toolkit is a dynamic link 

library (DLL) of functions that allow developers to 

customize EPANET to their own needs. The functions can 

be incorporated into 32-bit Windows applications written in 

 C/C++, 

 Delphi, 

 Pascal, 

 Visual Basic or any other language that can call 

functions within a Windows DLL 

The toolkit is useful for developing specialized 

applications, such as optimization or automated calibration 

models that require running many network analyses. It can 

simplify adding analysis capabilities to integrated network-

modeling environments based on geographical information 

system (GIS), and database packages. 

V. FUTURE SCOPE 

Management of Water Infrastructure System can be useful 

for Real time operational data and also in digitized pipeline 

maps superimposed on the city maps. It can do the 

maintenance module to help the maintenance staff for 

speedy and reliable maintenance. It will also help to do 

analysis, reporting, inclusion of modification, development 

of component.  

In future it can also be implemented in various 

different industries such as – 

 Petrochemical 

 Milk and Dairy industry 

 Liquidified petroleum gas industry, etc. 

VI. CONCLUSION 

MWIS presented a complementary approach that manages 

the data and analyzes the static network Information. In our 

project we conclude that we have made information 

available easily to the analyst or to the administrator, 

consequently it may help to manage water resources. 
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