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ABSTRACT

The purpose of this study was to come with a web-based platform for Ndata School of
Climate and Earth Science (NSCES) at the Malawi University of Science and Technology
(MUST) and determine NSCES’s current spatial data sharing patterns. Ndata school was
chosen from a number of faculty departments because most activities within the faculty
involve use of spatial data of various kinds that has been disorganized and unconfined to
a central place for a long time since MUST began in 2014. There have also been data
collection redundancies which has been costly since the same data has been collected now
and again for different purposes within the school. The main objective was to develop a
geoportal that will enhance spatial data sharing and effective management at NSCES i.e.,
data standards, availability and interoperability improvement thus creating an effective
spatial data sharing community, Spatial Data Infrastructure (SDI) within the school. The
methodology used implicates configuration of the database followed by server and web
setup. A number of tools were used of which included an implementation using Django
web framework of python that was used to come up with a user interface, a Geo-Server
as spatial data server, Pycsw or Geo-Network as catalogue services tool and PostgreSQL
along with PostGlIS as database server. The project was implemented by following agile
development approach wherein the implementation was done in phases and meetings
concerning its development. The data to be used was collected from all NSCES programs
through Head of Departments, class representatives and lecturers by reviewing the already
existing data which will presented to the team as documents by one of the study
participants. And lastly, the final product comprises of a working geoportal application
with data downloading and other repository tabs in the end making spatial data
availability and exchange more effective within MUST thus a contribution to the country
as organizations dealing with spatial data can be managing its spatial data for effective use

through this approach.
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1. INTRODUCTION

An information system (IS) is a set of organized resources (materials, software, staff, data
and procedures) that allow to collect, filter, process and disseminate data on a given
environment (semoud, 2006). Information Systems are of great importance for all
structures (institutions, organizations, companies, etc.). Information Systems are of great
significance for all structures (institutions, organizations, companies, etc.). In reality, given
the imperative part that information plays within the decision-making process in this
modern age, each structure must commit a great part of its efforts and exercises to
information and data collection, handling, stocking, and spread.

“GlS is computer software that links geographic information (where things are) with
descriptive information (what they are). Not at all like a flat paper map, where what you
see is what you get, GIS can display numerous layers of diverse data. Maps are a
demonstrated strategy of communicating geographic information. When a decision needs
to be made, GIS helps us gather place-based information and organize it on the digital
map. We then use GIS to evaluate the decision once we fully understand the geographic
consequences of our decision. We can then act in an informed, responsible manner.” (ESRI,

2012)

GIS is benefiting organisations of all sizes and in almost every industry, this includes
business, banking and financial services, defence and intelligence, education, governing of
countries, health and human services, mapping and charting, natural resources

management, public safety, transportation and utilities as well as communications.

To facilitate the sharing and reusing of geographic information many countries have
implemented the use of Spatial Data Infrastructures (SDIs). An SDI is a framework of

policies, institutional arrangements, technologies, data and people that enables the sharing




and effective use of geoinformation by standardizing formats and protocols for access and
Interoperability. A key component of an SDI is that it facilitates accessibility

to geographic information datasets through a platform known as a Geoportal. A geoportal
is an interface or a type of web portal used to find and access data and services via the
internet according to Open Geospatial Consortium.

It acts as a gateway to digital geographic information content and services made available
within the concept of an SDI. The Geoportal achieves this goal through the linking of
geographic information-oriented websites and databases. Geoportals can be implemented
at local level, regional level, national level, for public even private sector. Within the
context of an SDI, it is propagated that there should be a single-entry point (a National

Geoportal) to geographic information content and services for a nation.

1.1.  Background

“With the development of technology, digital spatial data have become increasingly
important. The public sector, private companies and the public attempt to collect and
produce spatial data as a decision-making tool. Strategic planning, risk analysis, site
selection, and route finding are some of the common applications. The collection and
production of spatial data are time consuming and costly. Additionally, the production of
spatial data from spatial raw data requires professionalism, expertise and advanced skills
in the process. A number of important challenges in this area influence spatial data
collection, such as lack of coordination and collaboration, duplicate or parallel activities,
and spatial data collection within two or several organizations. These types of duplicated
work eventually shall lead to waste of both financial and human resources.” (Toomanian,
2012).

To overcome different aspects of the current challenges in spatial data handling, a Spatial
Data Infrastructure (SDI) was introduced.

The term Spatial Data Infrastructure (SDI) was coined in 1993 by the US National Research
Council to denote a framework of technologies, policies, and institutional arrangements,
that together facilitate the creation, exchange, and use of geospatial data and related

information resources across an information sharing community (Zorica et al., 2006).




“Such a framework can be implemented narrowly with the aim to enable the sharing of
geospatial information within an organization or more broadly for use at a national,
regional, or global level. In all cases, an SDI will provide an institutionally sanctioned,
automated means for posting, discovering, evaluating and exchanging geospatial
information by participating information producers and users” (ESRI, GIS best practices
Spatial Data Infrastructure (SDI), September 2010).
Spatial Data Infrastructure works hand in hand with Geoportal. A distinction must be made
between a Spatial Data Infrastructure and Geoportal. Geoportal is an integral part of the
SDI and contributes to its construction. In SDI, the geoportal ensures three major functions:
data publication, research and download.
Open Geospatial Consortium (OGC) defines Geoportal as « a human interface to a
collection of online geospatial information resources, including data set and services”
(OGC, 2004).
Ndata school of earth and climate sciences is one of the schools under Malawi University
of Science and Technology that offers different programs. The programs are Bachelor of
Science in Geo-Information and Earth Observation science, Disaster Risks Management,
Earth Sciences, Meteorology, Sustainable Energy System. All these programs at some point
at time are in need to use spatial data. Among these programs, spatial data is collected
continuously. Apart from this, these programs are in continuous process of finding spatial
data that it is somehow costly to find. This being the case, NSCES needs to have geoportal
that will be used for easy sharing of spatial by uploading and downloading of spatial data
remotely.
The main focus of the project was to develop an effective and efficient means of
discovering spatial and non-spatial data from different sectors. GeoNode was chosen to
develop the geoportal for NSCES with dynamic updates, background data loading and
rich data visualization and controls. GeoNode was chosen because it is composed of
following components;

e Django that python web framework

o Geoserver

e Pycsw

e PostgreSQL.




The geoportal incorporates the map services that were used to show the map features on
the client side. Since the geoportal focused on the NSCES, the images shown on user
interface and other functionalities were set to explain more about departments under

NSCES when the geoportal is launched

1.1. Problem Statement

It has been a common challenge to find and access digital spatial resources which are
widely distributed at different government agencies and websites (Li, Wang and Bhatia
2016). On the other hand, a lot of data redundancies exist, money and human resources
are wasted in duplicated data collection and maintenance efforts (Rajabifard and
Williamson 2001, Maguire and Longley 2005). These problems are recognized in NSCES
as the lack of a geoportal has led to increase in cost for spatial data discovery and exchange

in addition to low spatial availability and reliability.

1.2.  Main Objective

The main objective was to create a Geoportal for NSCES which shall be used for uploading,

downloading and visualizing spatial and non-spatial data for different sectors.

1.3.  Specific Objectives

To create geoportal interface where people can register and log in
To create database containing spatial and non-spatial data of the geoportal

To create upload and download options in the geoportal for data discovery

1.4. Research Questions

° Can the development of geoportal for NSCES improve spatial data availability at

MUST?

o Can introduction of geoportal for NSCES reduce costs for finding spatial data at
MUST?

° Can development of geoportal for NSCES reduce duplicated efforts in management

and collection of spatial data?




1.5.  Significance of Study

This study assesses the challenges that have been there because of lack of geoportal at
MUST and assesses how introduction of geoportal will reduce these challenges. This study
is expected to increase the knowledge on usability and importance of having geoportals
for different organizations including MUST itself. The study will further serve as benchmark
data for any further investigation, as a useful material for academic purposes, and as an

added literature on the existing knowledge.




2. LITERATURE REVIEW

Living in an age of information with information being essential to tackle the issues of
today’s society is a modern age norm. Spatial information in particular is one of the most
critical elements underpinning decision making for many disciplines. In the past used maps
used to show where people and objects were located. Today this has evolved into a
complex digital environment with sophisticated spatial and related textual databases,
satellite positioning, communication networks like the internet as well as wireless
applications.

The advances brought by Information and Communication Technology (ICT) helped to
further confirm the importance of information systems. Their impressive capacity for
processing huge volumes of data, interconnection between site webs, resources or
geographically remote operators, account for the wide use of these advanced technologies
in information processing and dissemination in real time, instead of using classical and slow
mean of communication.

Sustainable development, according to the International Institute for Sustainable
Development (IISD), ‘is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. It contains within
it two key concepts: the concept of needs, in particular the essential needs of the world's
poor, to which overriding priority should be given; and the idea of limitations imposed
by the state of technology and social organization on the environment's ability to meet
present and future needs."

In general, sustainable development poses the challenge of managing large volumes of
unstructured information and knowledge. For that, several methods have emerged: the
semantic web techniques based on ontologies and metadata; knowledge engineering

projects, wiki systems like Encyclopedia Ekopedial; Spatial Data Infrastructure system:s.

Here, the main focus will be on Spatial Data Infrastructure (SDI) as one way of sustainable

development system.




A formal definition of a SDI was given by the US Federal Government in 2002 which
states that a SDI is “the technology, policies, standards, human resources, and related
activities necessary to acquire, process, distribute, use, maintain, and preserve spatial data."
A SDI is potentially formed by the convergence of different geospatial data providers —
each one of them enabling access to data through specific internet services. SDI is
composed of three components: organizational component, functional component and
technical component.

For Nebert & Lance (2002), SDI components include:

% Communication networks, forming the physical and logic infrastructure component
% Geospatial data as well as their sources, forming the geospatial data directory

% Geographic Information System (GIS) to communicate the different elements

% Interoperability norms and standards

% Institutional policies and arrangements

% Institutions, agencies, partner organizations

Geoportal has a role in Spatial Data Infrastructure for it is an integral part of the SDI and
contributes to its construction. Geoportals could be divided into two groups: catalogue
geoportals and application geoportals (Akinci & Comert, 2007).

Catalogue geoportals are concerned primarily with organizing and managing access to
Geographic  Information. We have for example the FAO’s geoportals

(http://www.fao.org/geonetwork),and the UNSDI’s (http://www.geonetwork.nl)

Application geoportals provide on-line dynamic geographic web services, for example,

MapQuest provides routing services (www.mapquest.com)
The Geospatial Portal Reference Architecture, illustrated in Figurel, represents the guide
of the Open Geospatial Consortium (OGC) for the implementation of a standardized

geospatial portal (Horakova et al., 2007).

OGC specifies 4 types of services inherent for a complete implementation of a normalized
geospatial geoportal. It also identifies the OpenGlS interoperability standards applicable

to these services.



http://www.geonetwork.nl/
http://www.mapquest.com/

These four types are classified respectively as: portal services, catalogue services,

representation services and data services.
% Portal services: provide access to geospatial, portal and users management and
administration;

+ Catalogue services: allow the collection, storing, and management of descriptive
information on data stored in the database;

« Data services: provide access to spatial content in databases; they allow data
encoding using a defined common interface;

.

% Representation services: allow geospatial information access and visualization

through interactive mapping services.

Geospatial Portal

—= g Portal -
—_— - e |
v senrccoB .
Individual A Government
Citizen il Agency
Access {‘1 Access
£ D T TN
Portrayal | g’ |nearmet — - Data
Services |J - ) i | @ Services |,
; < = | ]
& 5 Distributed === Distributed
[ | Geospatial £ Geospatial
€ ¥ Data ¥ Data
Catal Distributed
atalog  « Geospatial
Services Data

Figure 1: The geoportal portal reference architecture




3. SYSTEM ANALYSIS AND DESIGN

The methodology used in this research project includes planning, analysis, design and
implementation. These have been included in the document as separate sections from each

other. The system development approach used for the research project is agile.

3.1.  Planning

Lack of a geoportal for Ndata school has resulted in several data efficiency and
organization challenges as a result there has been a need to find an alternative way to
store, share and organize data at a centralized place to ease access thus the project aims

to develop a geoportal

3.1.1. Feasibility Analysis

3.L1.1. Technical Feasibility

The portal development was technically possible as all the software’s/most of them used
were free and open-source software thus easily affordable/accessed via the internet. The
only problem was technical expertise within the development team, as there was little/no
experience with some of the software to be used in implementing the project but most of
these software’s were easy to learn on their functionalities thus a quick learning on the
software usage and functionalities. The internet infrastructure for the software

downloading was available.

3.1.1.2. Economic Feasibility
A simple cost-benefit analysis was performed based on estimates. And the conservation

estimates show that the geoportal development and application have a good chance of
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significantly enhancing the school’s spatial data interoperability and access thus decreasing
cost related to data access hence the project is likely to benefit the institution in terms of
data collection storage, management, and access

Using equation ROI (return of investment) = (total benefits — total costs)/total cost.

3.1.1.3. Organizational Feasibility

In terms of organization perspective, the project has little risk as to the School’s department
heads, lecturers and students showed a strong interest in the project hence an opportunity
that proposed users will be willing and ready to use the benefits from a system. The
approval of the project from the school authorities showed that the geoportal will be

welcomed by many within the School.

3.1.2. Project Management and Selection

3.1.2.1. Project Plan (work plan)

Due to the nature of the project and time available Agile model was used as the
methodology approach. Very little time was available to implement the system (4 to 5
weeks) and as the development team was small as well (4 people) hence Agile worked

best.

3.2. Analysis

From previous studies (done by GIS first graduating class) requirement assessment was
done through document analysis. The documents contained the geoportal design
requirements and user specifications.

The analysis was hence simplified lessening the work as limited time was available to
develop the portal but there was a risk that some of these requirements might have
changed over the year hence to tackle this challenge a simple observation was done on

the spatial data interoperability within the School.

3.2.1. User requirements

User requirements simplified in term of use case models (diagrams)
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Figure 2: use case

3.2.2. Functional requirements
Search and browse

3.2.2.1.
The system will allow users to search for data layers and maps

3.2.2.2. Data authentication
The system should be able to provide authentication functionalities
20




3.2.2.3. Data entry

Should be able to receive data uploaded by users

3.2.2.4. Data retrieval and visualization
The system should be able to connect to the database and retrieve any type of data

required by users and display the data to users

3.2.2.5. Data update

The system should allow data to be updated if a need arises.

3.2.3. Non-functional requirements

3.2.3.1. Operational

Database constructed to facilitate searches by data types program/department name, types
of data, department names/program names, and type of data formats.

The system will run almost on any web browser

In the event of data loss, the user can be able to recover data provided a backup is

available.

3.2.3.2. Performance

Speed will be monitored and kept at an acceptable level

3.2.3.3. Security
To update/upload data user will need registered accounts and metadata restrictions and

regulations

3.2.3.4. Cultural and political

Non required human ethic values will be violated within the course

21



3.3. DESIGN

3.3.1. Data Flow Diagrams

The creation of data flow diagrams goes under Process Modelling. Process Modelling is a

method of describing a business process.

Firstly, the Conceptual Diagram:

Anonymous user

MNSCES
Geoportal

Y

Administrator

Registered user

Figure 3: conceptual diagram
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3.3.2. Use Cases

The primary purpose of this project was to create geoportal to efficiently and effectively

discover spatial data by uploading, publishing and downloading the data. The geoportal

facilitates students, administration stuffs, other professionals to easily make use of spatial

data found in the system. This chapter presents the use cases for the geoportal. Section

describes the user interface of geoportal.

Table 1: view data use case details

use case View data ID:UCI1 Priority: high
Actor Normal/ privileged/ administrator users
Description - The user or actor has to view the data such as vector or raster data. On the home

page.
The users have to view a little metadata of the spatial data on the homepage.
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The user has to see also some of the data the database is keeping that may be

of interest

Trigger - s/his project or assignment
- Anidea to looking for a place on a web map and to see available data.
- for an administrator to see what type of data is available and what data should
be added
- for a privileged use to see and upload additional data
Type External Information for steps
Preconditions - the user has to have internet access ~internet access
- the user has to have a working internet browser The database sends data to
- for a privileged user have to have an account be viewed

Normal course

the administrator has to have his/her admin | = user’s info sent to

account database and admin

the user will put the domain name or search the | authorization account
web on the browser and the home page will appear | creation

with a view window for spatial and tabular data
the home page will also have buttons for sign in

and up

Post conditions

the home page will take data from the database and display it on the web
browser
the users will sign in and sign up for more visualization

privileged users will be able to view the rest of the data not on the data on the

home page
Summary inputs Source Output destination
Domain name on the browser | Database Spatial and tabular data | Users interface &
Sign up and sign in wms Vector and raster admin
database
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Table 2: zoom in and out and search use case details

use case Zoom in and out ID:UC2 Priority:medium
Actor Normal/ privileged/ administrator users
Description - auser will have access to a zoom tool on the view window where s/he can zoom
in and out of the map
- the zoom window wiill help to change the scale of the available spatial data i.e.
vector/raster
Trigger - data visualization (the need to see clear objects)
- Anidea to looking for a place on a web map and to see available data.
- for an administrator to see what type of data is available and what data should
be added
- for a privileged use to see and upload additional data
Type External Information for steps
Preconditions - the user has to have internet access ~internet access users have

Normal course

the user has to have a working internet browser | to log in or sign up
for a privileged user have to have an account —users info sent to database
the administrator has to have his/her admin | and admin authorization

account account creation

the user will put the domain name or search the | -the user will be able to click
web on the browser and the home page will | the zoom tool

appear with a view window for spatial and tabular
data

the view window will have the zooming tool

Post

conditions

the home page will take data from the database and display it on the web browser
the users will sign in and sign up for more visualization

all users will be able to zoom the spatial data on their view window

Summary inputs

Source Output destination
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Domain name on the | Database Zoomed in and out Users interface &
browser Web map service Vector and raster data | admin
Sign up and sign in database
use case Searching for data ID:UC3 Priority :high
Actor Normal/ privileged/ administrator users
Description - all the users will be able to search for spatial data available on the website
- the home page of the web will have a search button for easy access
Trigger - to find specific area and details (metadata of a specific area or location)
- for administrator and privileged user with an account can use the tool for easy
finding and editing required information on the web
Type External Information for steps

Preconditions

the user must have internet access
a proper and fast web browser e.g., chrome
the use must have an account to access some of the

important information on the web

Normal course

a normal user can search for data on the home
page but the results will be minimal (e.g., on
spatial location on the view window)

A privileged user can log in and access more data

e.g., spatial and tabular.

—internet access users have
to log in or sign up

~ user search for specific
information from the
database

-the data will be displayed

on the web for a user to see

Postconditions

the search tool on the web will trigger a retrieval process of data from the

database

the user will be able to view and download the data depending on his or her

privileges

Summary inputs

Source Output

destination
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Domain name on

browser

the | Database The searched available | Users interface &

Web map service Data in our database admin

Sign up and sign in and a database

search tool or button

Table 3: download and upload data use case details

use case Download data ID: UC 4 Priority: high
Actor privileged/ administrator users
Description - only the users will be able to download the data from the database

the users will require to enter specific details about themselves

the users will be able to search the data they want and download if they have

internet
Trigger - a project a user is working on
- maybe to share to some people who don’t have access or have no account
- for learning purpose and other personal or group task
Type External Information for steps

Preconditions -

Normal course

the user will have to create an account and the | ~internet access users have
administrator have to respond ask quick to log in or sign up

the user must search for the needed data —user’s info sent to database
if the data is available the user can download and | and admin authorization

serve it on their computers or phones account creation

the user creates an account by putting his details in | -the user will be able to click
spaces displayed by the web the zoom tool
administrator allows the creation of the account | The user will be able to

the user search and download the data download the data

Postconditions -

the database receives the needed information from the user
the user searches for specific data from the database and it will be displayed on
the web

the user is interested in the data quality will download the data
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Summary inputs Source Output destination
Domain name on the | Database Specific data to be | Users interface &
browser Web map service downloaded admin
Sign up and sign in Database and the
user’s computer
storage
use case Uploading data ID: UC 5 Priority: high
Actor privileged/ administrator users
Description - uploading data means adding new data to the database
- the data must be spatial (tabular, vector or raster)
- on a user with an account will be able to perform the task but with authorization
from the administrator
Trigger - the need to increase available data to be shared with other users on the platform
- the need to improve the quality of the data present on the database
- The idea of satisfying the user’s needs on the website.
Type External Information for steps

Preconditions

Normal course

a user must create an account unless he or she is an
administrator

the user must upload relevant information on the
web

be authorized into the

the information will

database by the administrator

the wuser will create an account and the

administrator will approve
the data that a privileged user is uploading will go

through an administrator for approval

—internet access users have
to log in or sign up

—user’s info sent to database
and admin authorization
account creation

-user will upload the data

into the database and wait
for the  administrator’s
approval

Postconditions

the administrator will approve the creation of the user’s account

the administrator will receive and analyses the data a user is trying to upload

the administrator will send the data into the database and will appear on the
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website

Summary inputs Source Output destination

Domain name on the | Database Zoomed in and out Users interface &
browser Web map service Vector and raster data | admin

Sign up and sign in Users From the new data Database

New data to be upload

administrator

Table 4:Data manipulation use case details

use case Data manipulation ID: UC 6 Priority: high
Actor Administrator
Description - the administrator will be able to manipulate the data in the database (change
metadata, upload new vector and raster data)
- the administrator will be able to authorize the data to be uploaded
Trigger - assessment of available data
- increase the availability of spatial data to the users
- increase the quality of the data
- to control data to be uploaded
Type External Information for steps
Preconditions - the user has to have internet access ~internet access users have
- the administrator need to have an account special | to log in or sign up
for him Have to know how to
- the administrator has to know what quality data | create maps have to know
Normal course should be added or uploaded on the web qualities of good spatial

29




the administrator will log in to his admin's account
the administrator will be able to create additional
maps to be added to the database for users

the administrator should be able to judge the

maps trying to be uploaded by other users

data

Postconditions -

The administrator must try and add data to improve the data quality and

availability for users

The administrator should be able to authorize data uploading for other users

Summary inputs Source Output Destination
Domain name on the | Database Creation of maps by | Users interface &
browser Web map service the administrator and | admin
Sign up and sign in Administrator and users | also authorization of | database
new data
Table 5: data backup details
use case Data Recovery and backup ID: UC 7 Priority: high
Actor Administrator
Description - The administrator should be able to keep back up data in media devices so that
should be always available to other uses of the geoportal
- The administrator should be able to recovery (retrieve)deleted data from the
geoportal
Trigger - The need for data availability to the normal users by the administrator
- The need to store the important data in case the system is down
- The need to provide an alternative to the users when severs are down hence the
backup data
Type Internal Information for steps
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Preconditions

Normal course

The administrator must have two separate servers
up and running in case one has problems

The administrator must ensure that back power for
the servers is available in case they are a blackout
The administrator must know how he/she can

recover deleted or miss placed data in the system

The administrator must buy or own two separate
servers for data backup

The administrator must know how to recover lost
data in the system.

The administrator must have backup generators

~ hardware devices for
storage e.g. sever
Knowledge on how to
recover lost data in the
geoportal database

Backup power to keep the

system up and running

Postconditions

Recovery and publishing of lost data
The system running all times

The data backed up in two servers

Summary inputs

Source Output

destination

Backup power,

servers, and administrator | Web map service

backup

Database

system that

Recovered data and a

Users interface &

runs | admin

knowledge to recover data | Administrator and users | throughout Database
Table 6: user accounts management use case details

use case Management of user accounts ID: UC 8 Priority: high

Actor Administrator

Description The administrator will be required to manage user accounts
The users will be having restrictions on what they can do on the geoportal
depending on their level of account

Trigger Need to control quality available data and data to be uploaded
The need for the administrator to easily arrange or modify database
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Type

Internal

Information for steps

Preconditions

Normal course

A normal user must have an internet connection
and a web browser

The normal user must create an account to gain
some or more privileges of the geoportal from the
administrator

Normal users account details must be sent to the

administrator's email to evaluate

The administrator must have an internet
connection

The administrator must log into his Gmail account
and evaluate users details

The administrator must then log into his geoportal
account and assign privileges to the users who

created accounts,

~the admin will be needed
to have an email to be used
in receiving details of the
user who is creating an
account

All users plus admin will

need internet access

Postconditions

The administrator should receive and evaluate the account details of the other

users

The administrator should be able to grant the users privileges on the website

depending on the user's profile

Summary inputs Source Output destination
Users details Email User email message | Admin email and users
Admin credentials Database and the website | and details page
Admin privileged to
users
use case System performance monitoring | ID: UC 9 Priority: high

Actor

Administrator
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Description -

The administrator should be able to perform system monitoring, this will help in

the maintenance and improvement of the system

The administrator should be able to notice all the users trouble and be able to

maintain
Trigger - The need to give the users what they want efficiently
- The need to provide a fast system to the user. l.e. a system that can process much
information at once depending on the user's needs
Type External Information for steps

Preconditions -

Normal course

The administrator should have a way to take not
on errors in the system from the user’s side

The administrator should know how to correct the
errors and improve the system performance to the

needs of the normal users

The system should send any malfunctions to the
admin's account as a warning

The system will have a button where the user can
report his/her needs to the admin so that during

the updates the user’s opinion should be included

~ all users should have the

internet to communicate on

how the system can be
improved.

All  should have ideas
towards improving the
system

The user should know or
have help improving the

needed codes of the system

Postconditions -

The admin should receive the errors or malfunction of the system

The admin should take into considerations the needs of the user through a button

like as a suggestion box for the user

The admin should be able to fix all the problem

Summary inputs Source Output destination

Ideas and knowledge on | User and administrator | Improvement of the | Users and admin plus
how to improve the | and also the system system performance the system
performance

use case Data authentication ID :UC 10 Priority :high
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Actor

Administrator

Description

The administrator and privileged users will be needed to check the quality of data
that will be uploaded on the geoportal

The users will upload data on the web but it will not be direct the administrator
have to evaluate the quality, accuracy, and some more things before the data

appear in the web database

Trigger

The need to provide quality data to users
To prevent unwanted data in the system

To enforce rules among users

Type

External Information for steps

Preconditions

The users should have knowledge on what kind of | - internet access users have
data they can upload to log in or sign up

The administrator has to know what type of data a | Have to know how to create

user is requesting to upload maps have to know qualities
Normal - The administrator should know what type of data | of good spatial data
course a user may need from the geoportal
- The user will upload data on the website
- The admin will evaluate the data depending on
accuracy, duplication, quality and its metadata plus
value to users
Post - The admin will receive and evaluate data to be uploaded by the user
conditions - The admin will have the right to deny or accept the data

The admin will also have the right to give reasons to the user on why he made the

decision on the data

Summary inputs Source Output destination
Data from user User with an account Uploaded data and | Users
Rules from the admin Administrator comment from

administrator
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3.3.3. Database design and development

The database development flow followed a conceptual data model development first then
a logical model design. The conceptual model demonstrates the general picture of the data
organization and structure, on the other hand the logical data model included the detailed
design of the database schema representation of relationships, attributes and data

behaviour. The development workflow of the database was as illustrated below

3.3.4. The database designs

For effective management, maintenance and retrieval of the data, database design
facilitation is very important. The following describes the design and the implementation
of the database for the NSCES geoportal

a) Conceptual model

This is the main picture behind the logical database model represented by the Ndata School
departments, students and heads of departments and from the collected data, the datasets
acquired to provide solutions for the Ndata School of Climate and Earth Sciences data
management were as the following classes

Table 7: Data type and formats obtained per department stored within the geoportal
database

DEPARTMENT

TYPE OF DATA COLLECTED

DATA FORMAT
(vector, raster

tabular)

or

Earth Sciences

-Mineral data
-Soil data
-Lithology (rock mass types)

-Geological structures (faults, shear zones)

-vector and raster
-vector
-vector

-vector
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Climate Sciences -Rainfall data -tabular

-Temperature -tabular
-Wind -tabular
-Hazards (floods, earthquakes, landslides) -vector or raster
-Pests (locusts, armyworm:s) -vector or raster
-Outbreaks -vector
Water Resource | -Ground water -raster
Managements -Water table -tabular
-Water sources -vector

-Water quality data (water pH, impurities, | -tabular

salinity)

-Water conductivity -tabular
Energy Resources -Power lines -vector

-Hydrothermal (hot springs, geysers) -vector

-Solar radiation -tabular

-Water falls -vector

The database system comprised of the of grouped data tables depending on the similarity
and manipulations to be performed within the table. Each table represent the entities and
within the tables are attributes which are the table records and each entity contain key

attributes uniquely identifying the entity as shown below
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Core entities are layers and

maps plus user details
Belongs to DEPARTMENT
U
#Dept_id
USER 1 ept )
* : Dept_name
*User id ] '\\ PL
User name/ g + —+
studentreg # | &
Password i b LAYER f( METADATA \\
Emai] 5 *Name *Metadata_id
f name " Type Courdinate.system
Q_name ) K Format ” Has “ Description
= j[ Author name
Published date Acquired_date
. Layer_name
Size i
g Resalution/scale
U
4 | S
Belongs
$
REGISTER
*User_name/reg # =+
Name PROGRAM
Password *Program name N Belongs to
. Program_code
Email_adrdress gram._
Dept_id
Phone_number e o
National_id #

S

Figure 5: database tables later added to data models.

b) Logical data model

The physical design was then configured by the geonode data tables to create a complete
database structure of the NSCES geoportal. The following diagram is the detailed data

model of the geonode that was configured by new created models in figure 3
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ResourceBase
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) ::;’;:ame ::l‘l‘jed +identifier
+workspace +date > :ﬁ}zicnpﬂon
+storeType +abstract
+default_style +purpose

+zoom H—H} +maintenance_frequency Region
+srid +language
+center_x ) +bbox oode
ey +srid +hame
+is_fealured +parent_id
~ = +is_approved +extent
+is_published
+popular_count )
+thumbnail_url
+hame +category Tag
+styles +Owner
+ransparent d +name
+opacity | \ +slug
+is_visible y
+is_local
+parameters
+name - _/ d
+description User
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+ype +USErnarme
+visible +password
+display_order +coniig :Zr:?,: . B
+created_dttm A5 0N +description
+is_superuser +email
+is_staff
+is_aclive
+first_name
+last_name
+date_joined
B +organization
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+version [
+name Hax
+description +city
+usermname bere s
+password +zipcode
+Country g tlype
+language +description
cu’mezone

Figure 6: database entity relationship model.

4. IMPLEMENTATION

4.1.  Software sourcing

The following FOSS were downloaded via the internet

e Python, Django

o GeoServer

e PostgreSQL/PostGlS
e Pycsw

e GeoExplorer

e Sublime Text

e Bootstrap




4.2.

4.3.

Software installation

Python, Django installation
GeoServer
PostgreSQL/PostGlS

Pycsw

Apache

GeoExplorer

Software configuration

Figure 7: showing pgadmin panel

e Database (PostgreSQL and PostGlS) configuration with GeoNode
In database construction GeoNode entities was combined with other figure 7
entities whilst others eliminated according to the data requirement for the School
thus the GeoNode model was modified remaining with the following tables as
displayed in PostgreSQL ( pg admin ).
GAdmin  filev Object~ Toolsv Help~
Browser § B w Q Dashboard Properties SQL Statistics Dependents 8 poStg. x
Ko s mav g Qv 8 & @@ YT km vEb- B BE & i B
se_resourcebase_groups_geolimits.
> £ base_resourcebase_tkeywords Query E Query History Scratch Pad x
> [¥base_resourcebase_users_geolimits
> Ebase_restrictioncodetype 1 ble: pub base_menu
> = base_spatialrepresentationtype « =
> {¥base_taggedcontentitem : ABLE pub !
% B 0neetineairc S5 CREATE TABLE IF NOT EXISTS public.base_menu
> £ base_thesauruskeyword 6
> E3bese_thesauruskeywordisbel 7 1d integer NOT NULL DEFAULT nextval('base_menu_id_seq'::regclass),
% E3bese.thesaurusiabel 8 title character varying(255) COLLATE pg_catalog."default” NOT NULL,
> (5 base. topiccategory B "order" integer NOT NULL,
> ESbase_usergeolimit 10 placeholder_id integer NOT NULL,
> [ be_restoredbackup 1 CONSTRAINT base_menu_pkey PRIMARY KEY (1d),
> [ contactus_contactus 12 CONSTRAINT base_menu_placeholder_id_order_b6b6964a_uniq UNIQUE (placeholder_id, “order'
> £ department_department 13 CONSTRAINT base_menu_placeholder_id_title_91de668d_unig UNIQUE (placeholder_id, title
> dialogos_comment 14 CONSTRAINT base_menu_placeholder_1d_7524e6dd_fk_base_menuplaceholder_id FOREIGN KEY (p
> E5 django_admin_log 15 REFERENCES public.base_menuplaceholder (1d) MATCH SIMPLE
> E= django_content_type 16 ON UPDATE NO ACTION
> i django_migrations 17 ON DELETE NO ACTION
> E2 django_session 18 DEFERRABLE INITIALLY DEFERRED
> = django_site 19
> £ documents_document 20
= 21 TABLESPACE pg_default;
S S inaet DO = DataOutput  Explan  Messages  Notcations
o oy B som s s
> 5 geoapps_geoapp R = ] © No data output. Execute a query to get output.
» oo gt = e
> 'geonode_themes_geonodethemecustomization_jumbotron_slide_show 28 N & it
¥ B8 geonode_themes.gecncdelhamecusiomization parnecs; 29 CREATE INDEX base_menu_placeholder_id_7524e6dd
> E3geonode_themes_jumbotronthemeshide 30 ON public.base_menu USING btree
> [ geonode_themes _partner ESY placeholder_id ASC NULLS LAST,
» B groups._groupcategory 32 TABLESPACE pg_default;
> 5 groups_groupmember
> 5 groups_groupprofile
> £ groups_groupprofile_categories
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5. CREATING THE DJANGO PROJECT

e To start the Django project the following command was run from the directory in

which the system files were to be stored

e Python django-admin.py startproject geoportal

e Running the command resulted in a file tree created in the specified directory as follows

_pycache__ 4/11/2021 1:29 PM File folder
“] _init__ 4/11/2021 1010 AM - PY File
“| asgi 41172021 1010 AM - PY File
“| settings 4/11,/2021 1:29 PM PY File
“| urls 41172021 10:10 AM - PY File
*| wsqgi 41172021 1010 AM - PY File

Figure 8: sample django project

e Where the init_file is a python empty file insinuating that the directory should be
considered a python package throughout. The settings.py is another python file for
configuration of the Django project, followed by the urls.py file which is the
declaration for the Django project powered site content. Lastly the wsgi.py file,
another python file which is an entry point for WSGl-compatible web servers to serve
the project.

o After starting the project, a development server was run by running the command:

python manage.py runserver. At http://localhost:8000 a local server for the running

the project is created

PostgreSQL database

5.1. Database Development

Database development was the first step in the implementation of the project. This is because all

data present in the geoportal are stored in the database. PostgreSQL was used to store non spatial
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data and PostGIS which is PostgreSQL spatial extension was used to store spatial data for the
project. PostgreSQL is designed and built using the principles of relational management system
where data is stored in tables making its advantages in storing, querying, manipulation and

management of geospatial data.

PostgreSQL databases are used within the project as the primary back-end to store project
shapefiles and facilitates the use of the Django API functionality. The database contained
the user's details table, layer table, and maps tables with the metadata details table. These
tables are created as classes in the Django app models file each class representing each table
in the system then the classes are migrated into the project connected database by
executing make migrations, then migrate to move the models into our PostgreSQL

database and the models appeared as follows in the PostgreSQL database

As previously designed, the database models included layers, maps, user and metadata
information, authentication and security parameters shapefiles, web-specific files like

documents, etc.

pgAdmin 4

[E)Admin Fie- Object~ Toolsv Help~

Browser & BB % Q Dashboard Properties SQL Stafistics Dependencies Dependents x

v & servers (1)
» 'servers
Please enter the password for the user ‘postgres’ to connect the server - "servers”
Password |
Save Password

| database. It includes a graphical administration interface, an SQL query tool, a
5 of developers, DBAs and system administrators alike.

o

Add New Server Configure pgAdmin

% Cancel VA4
Quick Links

Getting Started

'@ LA o@e
[ [ 1]
74 E ="

PostgreSQL Documentation pgAdmin Website Planet PostgreSQL Community Support
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Figure 9: showing pgadmin upon start

6. DATA LOADING AND GEO-CODING

The datasets received were imported into database by using pgAdmin which is User
Graphical Interface for the PostgreSQL database management system. Other databases
were imported into the database by using administration panel of the geoportal. During
the import process the data were standardized and field aliases and types were assigned

to enable easy understanding of the variability of data in the geoportal.
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Below is the site administration page, for users' accounts management, and some of the

supported administrative functions.

pgAdmin 4 - g

[TJAdmin Filev Objectv Toolsv Helpv

Browser % |B8| ®//Q,| Dashboard Properties SQL Statistics Dependencies Dependents X
v f Zg:r:gi Database sessions [ Total || Active [l idle  Transactions per second [ Transactions [ commits [ll Rollbacks
v = Databases (4) 1 3
v = geonode
> [ Casts 2
> 49 catalogs
> [T Event Triggers 1
> S5 Extensions
> = Foreign Data Wrappers 0 0
> © Languages
> ¢ Publications Tuples in [ inserts [ Updates [liDelete  Tuples out [ Fetched [ Retumed  Block I/0 [ Reads [ Hits
v 49 Schemas (1) 1 4000 1600
v & public 3500 1400
> & Collations iig ﬁgg
> 1y Domains 2000 800

> [} FTS Configurations 1300 500
> [If, FTS Dictionaries ngg L :gg
> AaFTS Parsers o 0 0

» | FTS Templates

> [F Foreign Tables Serveractivi‘ly
> {(}Functions -

» = Materialized Views Sessions  Locks  Prepared Transactions Q  Search Z
> {{}Procedures

> t.3Sequences PID User Application Client Backend start State  Waitevent  Blocking PIDs

v T 120 © B » 15469 postgres  pgAdmin 4 - DB:geonode 127.0.0.1 2021-07-01 19:42:26 CAT active

> Faccount_emailaddress

» [ account_emailconfirmation
> 9 actstream_action

» [ actstream_follow

> [ announcements_announcement
» 5 announcements_dismissal
¥ [ auth_group

> E auth_group_permissions

¥ []auth_permission

> [ avatar_avatar

> [ base_configuration

> [ base_contactrole

» [ base_curatedthumbnail

> [ base_groupgeolimit

Figure 10: showing pgadmin site administration page

/. UPLOADING DATA

This is the process that will be followed when uploading data on the geoportal, whether
from a end user interface, the admin page, pgadmin or geoserver. The data will be
uploaded by administrator for security reasons and data reliability. The system will be

managing data from four departments; namely; earth sciences, climate sciences, water
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resources and energy resources. Therefore, administrator is expected to have experts in all

these departments to get reliable data from.

The GeoServer will store vector and raster data. The vector data could be shapefiles of

ESRI format with a .shp extension. The raster data could be in different formats, for

example, ArcGrid a coverage format, and GeoTiff an image format with geographic

information it is an example of a TIFF file.

Process of adding Shapefiles in GeoServer:

e The administrator must make sure that the shapefile should contain mandatory files
mostly the ones with these extensions: .shp, .dbf, .shx and .prj. .shp is main shapefile
that gives features their geometry, .dbf is used to store attribute data and object
IDs, .shx is used to search forward and backwards for it is index file and .prj contains
the SRS data that determine the data projection of the shapefile (SRID) and contains
the metadata associated with shapefiles coordinate and projection system.

e Figure 11: showing data in geoserver
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#) NewTab

O D localhost

Logged in as admin. EJ Logout
4
GeoServer
Layer Preview
(LIl List of all layers configured in GeoServer and provides previews in various formats for each.
& About GeoServer
<< < 1| > >»> Results 1to23 (outof 23 items) L Search
Dat
? @ Type Title Name ‘Common Formats All Formats
Layer Preview
" buildings geonode:buildings OpenLayers GML KML Select one v
Demos
cities geonode:cities OpenLayers GML KML Select one v
" district_boundaries geonode:district_boundaries OpenLayers GML KML Select one v
| green-spaces geonode:green_spaces OpenLayers GML KML Select one v
malawi-district-headquarters geonode:malawi_district_headquarters OpenLayers GML KML Select one v
" malawi-population-density geonode:malawi_population_density OpenLayers GML KML Select one v
malawi-trig-list geonode:malawi_trig_list OpenLayers GML KML Select one v
mw-airports-utm36s-wgsB4 geonode:mw_airports_utm36s_wqs84 OpenLayers GML KML Select one v
mW-centres-utm36s-wgs84 geonode:mw_centres_utm36s_wgs84 OpenLayers GML KML Select one v
14 mw-international-boundary-50k geonode:mw_international_boundary_50k OpenLayers GML KML Select one v
°| mw-lakes-50k geonode:mw_lakes 50K OpenLayers GML KML Select one v
" mw-new-district-boundaries geonode:mw_new_district_boundaries OpenLayers GML KML Select one v
mw-primary-secondary-schools-latlong geonode:mw_primary_secondary_schools_latlong OpenlLayers GML KML Select one ¥
n mw-rivers-utm36s-wgs84 geonode:mw_rivers_utm36s_wgs84 OpenLayers GML KML Select one v
" mw-towns-50k geonode:mw_towns_50k OpenlLayers GML KML Select one ¥
mw-waterpoints-utm36s-wgs84 geonode:mw_waterpoints_utm36s_wgs84 OpenLayers GML KML Select one v
" mzuzu geonode:mzuzu OpenlLayers GML KML Select one ¥

Figure 11: showing data in geoserver

8. PUBLISHING RASTER DATA

Raster data are commonly used to present satellite images, scanned maps, and digital
elevation models. Some of the raster data format ArcGRID is a binary format created by
ESRI used with ArcGlS. GeoTIFF is a TIFF file commonly used as a storage format for an
aerial picture, has spatial data SRS and the bounding box. Other raster data formats are
GTOPO 30, IMAGE MOSIAC, WORLD IMAGE.
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Adding Raster Data;

Raster data could be uploaded in geoserver using PostGIS and publish using geoserver.

8.1. Uploading Layers

A layer is the most important thing in a geoportal, it represents spatial information so it

can be displayed inside a map.

9. VIEWING TABLES

The attribute table contains supporting information about the layers or spatial objects. The

data is in form of numbers or text.

10. INTERFACE AND FUNCTIONALITY

The user interface was designed and organized based on clarity and consistency by
grouping related components together. Its design helped that the common tasks could be

done easily as simplifying the data acquisition process. Below shows the geoportal layout.

Home  Spatial Data  Non Spatial Data ESGIICANEL About Help Contact Us

Figure 12: NSCES Geoportal navigation menu

10.1. Navigation Bar
The navigation bar has 11 elements. They are as follows:
e NSCES Geoportal Logo
e Home Option
e Spatial Datasets
e Documents
¢ Interactive Maps

e Contact Us
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e About
e Help

e Search
e SignlIn
e Sign Up

10.1.1. NSCES Geoportal Logo

The geoportal has its specific logo which is used to represent the Geoportal and make it
unique from other Geoportals. It is comprised of a globe with the words “NSCES

geoportal” and beneath it a phrase which reads out “making spatial data discoverable™.
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1[ [ [l_‘]|I r'_J-'i o El——[ f
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. : ! | L n
He! ER lrf'r[ff{rnf
TS [ ,_J[F;[[I-HII;[
u 3 i i LR 1 a2k [ |
. IR /R  RIL LAY RALR il
JyVEy VRV VIliIie

Figure 13: NSCES logo
10.1.2. Home

This is an option of which is used to send a user back to the homepage of the geoportal

in a scenario whereby a user wants to return the homepage from another page.
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M [GeoNode] Please confir X Home | NSCES Geoportal x Contact Us Page x | & avatarjpgdownload-Ge x | + o - @ x

« C O localhost:8000 * @ :

QLU Spatial Data  Non Spatial Data  Explore Maps  About Help  Contact Us Q Searc ]s«;nun Login

NSCES GEOPORTAL 7

NSCES Geospatial Apps

Figure 14: Home pée
10.1.3. Spatial Data

This is where users access various spatial datasets based on the user's purpose or preference.

Explore Layers X % settings x|+ Q - o x

€« C  ® localhost:8000/layers/?limit=58&offset=0 . G :

Home RELELEINSEIEMN Non Spatial Data  Explore Maps  About Help  Contact Us SignUp  Login

Explore Layers

setecton 4 Layers found a4

No list items selected. Use the
selection fields to add.

+
1" ([ district_boundaries
) oashi
Filters Clear i No abstract provided
TEXT
Search B
. Tantyre
v TYPE
+
Vector Layer R
@ mw-lakes-50k
No abstract provided
& Billy Kachingwe 4 16Jul2021 ® 2 % O
L]
<
Ny
) ‘
& . .
¢ L # mw-international-boundary-50k

Figure 15: Exploring layer page

48



10.1.4. Non-Spatial Data

This is where users access various kinds of documents, to be specific, tabular data in form

of a document.

o - @ x

<« C  © localhost:8000/documents?limit=58offset=0 « @ :

x| +
Home  Spatial Data Explore Maps  About Help Contact Us | Q sea SignUp  Login

Explore Documents

Explore Non Spatial Data x ¢ Settings

Filters cexr O Documents found

No content created yet.

¢ pagelofl >

Copyright © NSCES Geoportal 2021
I

Figure 16: Explore document page

10.1.5. Explore Maps
This is whereby a user can bring out various maps and visualize them based on their

preference. The user is given access to various layers of which may be explored.
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Explore Maps x £ Settings x| + © - & x

< C @ localhost:8000/maps/?limit=58offset=0 w G H

Home Spatial Data  Non Spatial Data M3 GIMERVETIIM About Help Contact Us SignUp  Login

Explore Maps

Fiters cer 0 Maps found e

> KEYWORDS No content created yet.

9 CATEGORIES

< pagelofl >

GROUP CATEGORIES

> DATE
3 REGIONS

Copyright © NSCES Geoportal 2021

|
| IF NEEDING HELP

Figure 17: Explore map page
10.1.6. Contact Us

This is where users are given means of contacting with the administrators of the Geoportal.

There are some phone numbers and email addresses of the administrators.

M [GeoNode] Please confirr x Contact Us Page x Contact Us Page x | G avatarjpgdownload-Go: x | + [

-]
&« C @ localhost:8000/contact/contact,/ @ :

Home Spatial Data  Non Spatial Data  Explore Maps  About Help [ei=ladV3 Esther Makwinja v

Contact Us.
You will receive response of your message shortly when received by NSCES Geoportal. It is recommended that
you register with NSCES Geoportal. Check your inbox under profile for any reply from NSCES Geoportal.
Email:
Enter E

Subject:

Message:
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Figure 18: contact us page

10.1.7. About
This is where there is an explanation of how the geoportal came up to be and some details

on the developers.

About NSCES Geoportal X % Settings x\ + Q - B x

< C @ localhost:8000/about/ @

Home  Spatial Data  Non Spatial Data  Explore Maps Help  Contact Us SignUp  Login

About NSCES Geoportal

NDATA SCHOOL OF CLIMATE AND EARTH SCIENCES (NSCES) Geoportal is Platform Under Malawi
University of Science and Technology (MUST) for discovery and sharing of Geospatial Data. NSCES Geoportal
allows integrated creation of data both spatial and non spatial, metadata and map visualization operations.
Each dataset in the system can be shared publicly or restricted to allow access to only specific users.

NSCES Geoportal has ability to store Geospatial Data of different sector.

Agriculture

Malawi depends on agriculture as its core economic factor. Therefore, there must need for spatial data about
agriculture, how to select site for agriculture, different land classifications, location allocation of different
resources, spatial organization of different resources on earth science. Here, NSCES Geoportal provides spatial
data and non spatial data you may need to go about best practices in agricultural sector.

Agriculture and Food Security
NSCES Geoportal has ability to store Geospatial Data of farming practices.

Vegetation Cover
NSCES Geoportal has ability to store Geospatial Data of forestry and Plantations Areas.

Figure 19: about page

10.1.8. Help

This is where users can go when they are needed for the help of some sort. The Help

option also has a brief user manual to guide users on how to work on the geoportal.
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Help Page X £ Settings x| + © - B X

< C  ® localhost:8000/help/ * @

Home  Spatial Data  Non Spatial Data  Explore Maps  About Contact Us SignUp  Login

NSCES Geoportal Help Page

This page provides helpful information about how to use the NSCES
Geoportal. You can use the sidebar links to navigate to what you want Sections

to know.
Browsing Layers

The NSCES Geoportal provides access to different datasets allowing users to discover desired data that can
be downloaded and being used in different projects of users. Browsing Maps.
Browsing Layers Creating a Map
The Layers tab allows you to browse data uploaded to this NSCES Geoportal.
Exporting a Map
All data can be downloaded in a variety of formats provided you are registered with the system and you are
logged in, for use in other applications. Remixing a Map
Browsing Maps
About Developers
The NSCES Geoportal allows users to create using available dataset layers available in the system and
share maps with one another.

The Maps tab is a gateway to map exploration on NSCES Geoportal. From here you can search for a map
or create amap, which will open the Map Composer.

Google Earth Mode

Any map viewed in the interactive map editor can be seen in 3D mode with the Google Earth plugin. To
switch to 3D mode select the Google Earth globe logo, the rightmost button on top toolbar. If you do not
have the Google Earth plugin installed you will be prompted to install it

Creating a Map
To create a new map go to the Contributed Maps tab and click the create your own map link.
This will take you to the Map Composer with a base layer loaded.

To add data layers from the NSCES Geoportal click on the green plus button located below the layers tab
on the left hand side of the screen. This will open a dialog listing all the layers available on the NSCES -

Figure 20: help page
10.1.9. Search
Positioned on the far right of the navigation bar, the search directory with a magnifying

glass as its icon is used to search directly what the user wants of which is present in the

geoportal’s database.

10.2. Authentication and Authorization

Data found in the geoportal are protected, in such a way that users are expected to be
authenticated that they are the one they claim they are for them to make full use of geoportal.
Apart from that, users are expected to be authorized to desired data and resources in the geoportal

by registering with the geoportal and always log in to the geoportal.

10.3. Llogin

Users are expected to use registered emails and passwords to log in to the geoportal. The geoportal

verifies the user information in the user table of the geoportal.

10.3.1. Interface for Log In

It can be found using following URL; http://localhost:8000/account/login/
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http://localhost:8000/account/login/

This is whereby a user can log in into the geoportal when the user has an already registered

account.
Log in x [ Pagenot found at fenfar X protected-areas x| + @ _ © x
&€ 9 C @ localhast:8000/sccount/login/ v @ :

Home Spatial Data Non Spatial Data  Explore Maps About Help ContactUs \'Q \ SignUp  Login

Sign in with NSCES Geoportal registered Account

E-mail:
E-mail address

Password:

Password

Forgot Password

Do not Have an Account?
Create New Account

ons, it is recommended to Log out

Note: For privacy and se

and exit yo U are done with services that need

authentication in NS

Copyright © NSCES Geoportal 2021
Figure 21: Log in page

10.4. Sign Up

This is whereby a user can register himself as a user.

10.4.1. Interface for Sign Up
It can be found by following URL; http://localhost:8000/account/signup/
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http://localhost:8000/people/signup.html

Sign up

«

c

% [ Page not found at fenfac x protected-areas x| + (-]

@ localhost-8000 unt v @

Home  Spatial Data  Non Spatial Data  Explore Maps  About Help Contact Us Q | signUp  Login

Sign up with NSCES Geoportal
E-mall
Username
First Name
Last Name
Password

Password (again]

Copyright © NSCES Geoportal 2021

| IF NEEDING HELP

Figure 22: register page

10.5. User Requirements

For a user to be registered, they are required to meet the following requirements:

Email
Username
First Name
Last Name

Password

Upon filling the registration forms with the user information, a Register button is present

right below the boxes.

Upon successfully logged in to the geoportal, the user is taken to user profile page where

user can fill in optional information. For example, position, organization, location, voice

(mobile number) and brief description about self.
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profile of Billy x @ settings x| + © - & x

€« C @ localhost:8000/peaple/profile/admin/2limit=Saoffset=0 = @

Home  Spatial Data  NonSpatial Data  Explore Maps  About Help  Contact Us |a no | - Billy Kachingwe

Billy Kachingwe (admin)

Billy PRV

Position STUDENT & Edit profile

. . Organization  Malawi University of Science and Technology
Location MBAYANI, P.O. BOX 3048, BLANTYRE MULANJE NKANDO MWI

Mobile Number ~ #0995340110

Figure 23: User profile page

10.6. Themes

These are various layers grouped up based on the category they belong to. As for the
NSCES Geoportal, the layers will be categorized based on the type of data present under
the specified thumbnail. There are four themes of which are:

e Earth Science

e Disaster

e Climate Science

o Water
Each theme shall have its thumbnail image of which shall portray some relevance to the

layers of data present in it.

System Infrastructure

The geoportal is designed on a 4-tier architecture which comprises the user interface, web
server, application server and database server. The application server is built using Django
Python Web framework. Django was designed to build scalable web applications using
models, views, templates. The database server is PostgreSQL because of its maturity.

PostgreSQL uses mature spatial extension PostGlS for storing spatial databases. The user
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interface was designed using same Django Python web framework. Django allows creation
of dynamic web applications. Django combines usefulness of HTML, CSS and JavaScript
to have interactive web applications. The web server that is of choice to host the geoportal
was Apache http server by collaboration with mod_wsgi extension that fits with Django

applications.

11.  RESULTS AND DISCUSSION

In Malawi, more especially at Malawi University of Science and Technology, there is no
central system that can work online for managing, uploading, sharing, downloading
spatial data for different fields. Hence, spatial data is just scattered among staffs, students
that make the data not easily accessed and discovered. This geoportal is there to fill the
gap where students, professional and other stake holders can make use of geoportal to
download data for relevant to their needs.

The geoportal provides a full measure of security where users are expected to register with
the geoportal for them to make full use of geoportal functionalities. To unregistered users,
they can only go into the system, explore layers found in the geoportal, but they cannot
download any datasets in the system. Therefore, users are expected to register with
geoportal, the link is sent to their emails which upon clicking they activate their accounts.
Users are expected to be logged in for them to download data found in the geoportal. All
other functionalities for example uploading are done by the geoportal administrators.
The geoportal allowed remote access of spatial data and non-spatial data across internet
from any device given internet connection is there. Geoportal used PostgreSQL for
database engine because of its high spatial data capabilities for it has spatial extension
called PostGlS. Under same back end, geoserver was used for publishing spatial data on
web page. Geoserver has built in web services that facilitate these functionalities, one of
these web services is WMS that is used to publish map tiles/ images on web page in this
case geoportal user interface, WFS is another web service that is used to publish and share

feature attributes of the maps published across internet. All data that were not stored in
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the database were stored in geoserver. Both PostgreSQL and GeoServer are FOSS that
helped to reduce costs on implementation of the geoportal. The geoportal was also
integrated with PyCSW which was used to store metadata of the data found in the
geoportal. To make geoportal user interface interactive, python web framework called
Django was used. Python was chosen for its easy to use, it has huge community of
developers, it can be used in all operating systems for example windows, Linux and Mac
OS. Among all web frameworks in python, Django web framework was chosen because

of its MVT functionality.

12. CONCLUSIONS AND FUTURE WORK

The project was developed for the Ndata School of Climate and Earth Sciences (NSCES)
under Malawi University of Science and Technology. NSCES Geoportal was required as a
means by which students, professionals and other stake holders can use to discover spatial
data effectively and efficiently for their relevant projects in their respective fields.

A requirement analysis under agile approach was used in all system implementation and
this analysis determined the functional and non-functional requirements. A review of
similar organization and their methods of development of geoportals were conducted.
Combining the information in both analyses, a geoportal was developed to facilitate
discovery of spatial data to different users. The geoportal enabled users to download
spatial data, visualize spatial layers in the system, query and save data documents of
different sectors for example urban planning, forestry, water resources, energy resources,
climate sciences and earth sciences.

The geoportal was developed using geonode that makes use of following components;
Django python web framework, geoserver, pycsw and PostgreSQL alongside PostGlS. The
functionalities this geoportal presents enables different users from different sectors to easily
access spatial data relevant to their fields. It also demonstrated how a web-based
application can be utilized to organize, view, manage and distribute data with a wide

audience.
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Deployment of more geoportals in Malawi can be used to effectively and efficiently make
spatial data of different fields. Water resources, Energy resources, forestry, construction,
urban planning to be more discovered. Data is important for many transactions to take
place, therefore having readily available datasets means ability to successfully to different
projects. The NSCES geoportal is an ongoing project in progress thus many features can
be added to the system as time goes to meet most of the user requirements time and

again hence making spatial data discoverable to all.
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APPENDIX

SAMPLE CODE
(a) Frontend implementation
i. html
html was used to implement user interface of the system. It was designed in such a way

that files programmed in html can be understood by web browsers.

login.html

{% extends "account/base.html" %}

{% load i18n %}

{% load bootstrap_tags %}

{% load account socialaccount %}

{% block title %}{% trans "Log in" %}{% endblock %]}

{% block head_title %}{% trans "Log in" %}{% endblock %]}

{% block body outer %}
<div class="page-header">
<h2>{% trans "Sign in with NSCES Geoportal registered Account" %}</h2>
</div>
<div class="row">
<div class="col-md-8">
{% get_providers as socialaccount_providers %}
{% if socialaccount_providers %}
<p>{% blocktrans with site.name as site_name %]}Please sign in with one
of your existing third party accounts. Or, <a href="{{ signup_url }}">sign up</a>
for a {{ site_name }} account and sign in below:{% endblocktrans %}</p>
<div class="socialaccount_ballot">
<ul class="socialaccount_providers">
{% include "socialaccount/snippets/provider_list.html" with process="login" %}

</ul>
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<div class="login-or">{% trans 'or' %}</div>
</div>

{% include "socialaccount/snippets/login_extra.html" %}

{% else %}
<p>{% blocktrans %}{% endblocktrans %}</p>
{% endif %]}
<form role="form" method="POST" action="{% wurl ‘'account login' %}"
autocapitalize="off" {% if form.is_multipart %} enctype="multipart/form-data"{% endif
%}>
{% csrf_token %}
<div class="text-center input-1g "><strong>{{ form.login.label tag
}}</strong></div>
<div class="text-center input-lg"> <strong>{{ form.login }}</strong></div>
<div class="text-center input-lg"> <strong>{{ form.password.label tag
}</strong></div>
<div class="text-center input-lg"> <strong>{{ form.password }}</strong> </div>
{% if redirect_field value %}
<input type="hidden" name="{{ redirect field name  }}" value="{{
redirect field value }}" />
{% endif %]}
<div class="form-group">
<div class="text-center lead"><a href="{% url 'account_reset password' %}">{%
trans "Forgot Password?" %}</a>
</div>
</div>
{% if form.errors %}
{% for field in form %}
{% for error in field.errors %}
<div class="alert alert-error text-danger text-center">
<strong>{{ error|escape }}</strong>
</div>
{% endfor %}
{% endfor %]}

62



{% for error in form.non_field _errors %}
<div class="alert alert-error text-danger text-center">
<strong>{{ error|escape }}</strong>
</div>
{% endfor %}
{% endif %]}
<div class="text-center lead"><p><button class="btn-Ig" type="submit">{% trans
"Log In" %]} </button></div>
</form>
<div class="text-center lead"><p>Do not Have an Account?</p></div>
<div class="text-center lead"><a href="{{ signup_url }}" class="btn btn-primary btn-
Ig">Create New Account</a></div>
<strong><hr></strong>
<p class="lead"><strong>Note:</strong> For privacy and security reasons, it is
recommended to <a href="{% if SITEURL|default:""|slice:"-1:" == "/" %H{SITEURL}}%
else %H{SITEURL}}/{% endif %}account/logout/">{% trans "Log out" %}</a> and exit
your web browser when you are done with services that need authentication in NSCES
Geoportal.</p>
</div>
</div>

{% endblock body outer %]}

signup.html

<div class="page-header">
<h2 class="text-center">{% trans "Sign up with NSCES Geoportal" %}</h2>
<p class="lead text-center">When you submit the form, activation link will be sent

to your registered email.</p>

</div>

<div class="row">
{% get_providers as socialaccount_providers %}
{% if socialaccount_providers %]}

<p>{% blocktrans with site.name as site_name %]}Sign up with one
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of your existing third party accounts{% endblocktrans %}</p>
{% include "socialaccount/snippets/provider_list.html" with process="signup" %}
{% include "socialaccount/snippets/login_extra.html" %}
<hr>
{% endif %]}
</div>
{% if account_geonode local signup %}
<div class="row">
<form id="signup_form" method="post" action="{% url "account signup" %}"
autocapitalize="off" {% if form.is_multipart %} enctype="multipart/form-data"{% endif
%}>
<fieldset>
{% csrf_token %}
<div class="form-group">
<p>{{ form | as_bootstrap }}</p>
</div>
{% if redirect_field value %}
<input type="hidden" name="{{ redirect field name }}" value="{{
redirect_field value }}" />
{% endif %}
<div class="form-actions">
<button type="reset" class="btn btn-default btn-lg">{% trans "Cancel"
%} </button>
<button type="submit" class="btn btn-primary btn-lg">{% trans "Sign up"
%}</button>
</div>
</fieldset>
</form>

</div>

earth.html

{% extends "geonode_base.html" %}

{% load static from staticfiles %}
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{% load i18n %}
{% block title %} {% trans "Earth Sciences Page" %} {% endblock %}

{% block body_outer %}

<div class="page-header">
<h1>{% trans "Earth Sciences Department" %} <a href="{% url "home" %]}" class="btn

btn-default pull-right">&laquo;{% trans "Back to Home" %}</a></h1>

</div>

<p class="lead">{% trans "NDATA SCHOOL OF CLIMATE AND EARTH SCIENCES
(NSCES) Geoportal is Platform Under Malawi University of Science and Technology
(MUST) for discovery and sharing of Geospatial Data. NSCES Geoportal allows integrated
creation of data both spatial and non spatial, metadata and map visualization operations.
Each dataset in the system can be shared publicly or restricted to allow access to only

specific users." %}</p>

<div class="pic"><p><h1>Geology</h1></p><p class="lead">{% trans " Geology is
the primary earth science. Geology deals with the composition of earth materials, earth
structures and earth processes." %}</p></div></p>

<p><h3>Vegetation Cover</h3></p>

<p class="lead">{% trans "NSCES Geoportal has ability to store Geospatial Data of
forestry and Plantations Areas." %}</p>

<img src="{% static "geonode/img/geology.jpg" %)}" data-holder-rendered="true"

class="img-responsive" height="200" ></p>

<div class="col-md-4">
<ul class="list-group">
<li class="list-group-item"><p class="="lead">{% trans "Earth Sciences Dept stores
Geospatial Data about: " %}</p></li>
<li class="list-group-item"><a href="#">{% trans "Natural Hazards" %}</a></li>
<li class="list-group-item"><a href="#">{% trans "Fuels" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Minerals" %}</a></li>
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<li class="list-group-item"><a href="#">{% trans "Organisms of the planet"
%}</a></li>
<li class="list-group-item"><a href="#">{% trans "Environmental Features"
%}</a></li>
<li class="list-group-item"><a href="#">{% trans "Physical Features" %}</a></li>
</ul>
</div>
<p><img src="{% static "geonode/img/mineral.jpg" %}" class="img-responsive" alt=""
height="200"><div><p><h1>Environmental Features</h1></p>
<p class="lead">{% trans "Malawi as country is one of nations that is blessed with many
physical features; mountains, forests, water bodies, valleys, plain areas,plateaus and likes
of different physical features. These physical feautures influence many sectors; agricultural,
forestry, water conservation. Apart from that, they influence kinds of analysis that take
place in different projects. Hence spatial data and non spatial data about different physical

features is needed to go about above processes and analysis. NSCES Geoportal provides

us with spatial data that can be needed to fulfill above mentioned." %}</p>

{% endblock %}

climate.html

{% extends "geonode base.html" %}

{% load static from staticfiles %}

{% load i18n %}

{% block title %]} {% trans "Climate Sciences Page" %} {% endblock %}

{% block body outer %}

<div class="page-header">
<h1>{% trans "Climate Sciences Department" %}<a href="{% url "home" %}"
class="btn btn-default pull-right">&laquo;{% trans "Back to Home" %}</a></h1>

</div>
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<p class="lead">{% trans "NDATA SCHOOL OF CLIMATE AND EARTH SCIENCES
(NSCES) Geoportal is Platform Under Malawi University of Science and Technology
(MUST) for discovery and sharing of Geospatial Data. NSCES Geoportal allows integrated
creation of data both spatial and non spatial, metadata and map visualization operations.
Each dataset in the system can be shared publicly or restricted to allow access to only

specific users." %}</p>

<h4>{% trans "NSCES Geoportal has ability to store Geospatial Data of different sector."
%}</h4>

<div class="pic"><p><hl>Meteorology</h1></p><p class="lead">{% trans
"Meteorology is study of the atmosphere and how processes in the atmosphere dtermine
Earth's weather and climate. Meteorology is a very practical science because everyone is
concerned about the weather." %}</p></div></p>

<p><h3>Agriculture and Food Security</h3></p>

<p class="lead">{% trans "NSCES Geoportal has ability to store Geospatial Data of
farming practices." %}</p>

<p><h3>Vegetation Cover</h3></p>

<p class="lead">{% trans "NSCES Geoportal has ability to store Geospatial Data of
forestry and Plantations Areas." %}</p>

<p><img src="{% static "geonode/img/mulanje_tea.jpg" %}" class="img-responsive"

alt=""></p>

<div class="col-md-4">
<ul class="list-group">

<li class="list-group-item"><h3>{% trans "NSCES Geoportal stores Geospatial Data
about: " %}</h3></li>

<li class="list-group-item"><a href="#">{% trans "Precipitation" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Wind Speed" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Solar Radiation" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Cloud Coverage" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Humidity" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Temperature" %}</a></li>

</ul>
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</div>
<p><img src="{% static "geonode/img/climate_data.jpg" %}" class="img-responsive"
alt="" ><div><p><hl>Climate Sciences</h1></p>

<p class="lead">{% trans "Malawi as country is one of nations that is blessed with many
physical features; mountains, forests, water bodies, valleys, plain areas,plateaus and likes
of different physical features. These physical feautures influence many sectors; agricultural,
forestry, water conservation. Apart from that, they influence kinds of analysis that take
place in different projects. Hence spatial data and non spatial data about different physical
features is needed to go about above processes and analysis. NSCES Geoportal provides

us with spatial data that can be needed to fulfill above mentioned." %}</p>

{% endblock %}

water.html

{% extends "geonode_ base.html" %}

{% load static from staticfiles %}

{% load i18n %}

{% block title %} {% trans "Water Resources Page" %} {% endblock %}

{% block body outer %}

<div class="page-header">

<h1>{% trans "Water Resources Management Department" %}<a href="{% url "home"
%7}" class="btn btn-default pull-right">&laquo;{% trans "Back to Home" %}</a></h1>
</div>
<p class="lead">{% trans "NDATA SCHOOL OF CLIMATE AND EARTH SCIENCES
(NSCES) Geoportal is Platform Under Malawi University of Science and Technology
(MUST) for discovery and sharing of Geospatial Data. NSCES Geoportal allows integrated
creation of data both spatial and non spatial, metadata and map visualization operations.
Each dataset in the system can be shared publicly or restricted to allow access to only

specific users." %}</p>

<h4>{% trans "MANAGING WATER QUALITY." %}</h4>
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<div class="pic"><p><hl>Water Resources</h1></p><p class="lead">Managing

m

the quality of both <a href="">surface water</a> and <a href="">groundwater.</a>
This is vital for sustaining ecosystems which is important factor to protect considerable
diversity of water bodies.</p></div></p>

<p><img src="{% static "geonode/img/water bodies.jpeg" %}" class="img-responsive"

alt=""></p>

<div><p><hl>Water</h1></p>
<p class="lead">{% trans "Water is one of basic neccesities provided by nature.
Therefore, there must be conserving ways to make it available for drinking, irrigation and
other important activities. Hence, NSCES Geoportal has both spatial data and non spatial
data about water bodies, boreholes, rivers, lakes, dams and other water bodies found in
Malawi to help us easily access to spatial data for different analysis and projects. Land is
where human beings and other animals dwell and practice different activities like
agriculture, construction and many transformations." %}</p></div></p>
<div class="col-md-4">
<ul class="list-group">

<li class="list-group-item"><h3>{% trans "Water Quality Issues: " %}</h3></li>

<li class="list-group-item"><a href="#">{% trans "Salination" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Nutrient Enrichment"
%}</a></li>

<li class="list-group-item"><a href="#">{% trans "Low Dissolved Oxygen"
%}</a></li>

<li class="list-group-item"><a href="#">{% trans "Acidification" %}</a></li>

<li class="list-group-item"><a href="#">{% trans "Shallow Groundwater"
%}</a></li>

<li class="list-group-item"><a href="#">{% trans "Erosion and Sedimentation"

%}</a></li>

</ul>
</div>
<p><img src="{% static "geonode/img/malawi-water O.jpg" %]}" class="img-
responsive" alt="" ><div><p><hl>Water Resources Quality Improvement

Plans</h1></p>
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<p class="lead">{% trans "Water quality improvement plans are developed to improve
current water quality in the lakes, rivers, streams and water catchment areas around
Malawi. These plans include water allocation plans, salinity management, water resource

recovery and improved usage of groundwaters." %}</p>

{% endblock %}

energy.html

{% extends "geonode base.html" %}

{% load static from staticfiles %}

{% load i18n %}

{% block title %} {% trans "Energy Resources Page" %]} {% endblock %}

{% block body outer %}

<div class="page-header">

<h1>{% trans "Energy Resources Management Department" %}<a href="{% url "home"
%7}" class="btn btn-default pull-right">&laquo;{% trans "Back to Home" %}</a></h1>
</div>
<p class="lead">{% trans "NDATA SCHOOL OF CLIMATE AND EARTH SCIENCES
(NSCES) Geoportal is Platform Under Malawi University of Science and Technology
(MUST) for discovery and sharing of Geospatial Data. NSCES Geoportal allows integrated
creation of data both spatial and non spatial, metadata and map visualization operations.
Each dataset in the system can be shared publicly or restricted to allow access to only
specific users." %}</p>
<p><img src="{% static "geonode/img/hydropower.jpg" %}" class="img-responsive"

alt=""></p>

<div class="pic"><p><hl>Energy Resources</h1></p><p class="lead">Malawi has
rich renewable generation potential, including hydropower, solor, wind and biomass.
Those resources have not been well utilized yet, and if unlocked, could provide a diverse
portfolio of resources that produce cheap, reliable services through bulk power

systems. </p></div></p>
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<div class="col-md-4">
<ul class="list-group">
<li class="list-group-item"><h3>{% trans "Energy Resources issues: " %}</h3></li>
<li class="list-group-item"><a href="#">{% trans "Hydropower" %}</a></li>
<li class="list-group-item"><a href="#">{% trans "Solar Energy" %}</a></li>
<li class="list-group-item"><a href="#">{% trans "Wind Energy" %}</a></li>
<li class="list-group-item"><a href="#">{% trans "Biomass" %}</a></li>
<li  class="list-group-item"><a  href="#">{% trans "Geothermal Energy"
%}</a></li>
<li class="list-group-item"> <a href="#">{% trans "Thermal Energy" %}</a></li>
</ul>
</div>
<p><img src="{% static "geonode/img/images.jpeg" %}" class="img-responsive" alt=""

>

<p><hl>Energy Resources</h1></p>

<p class="lead">{% trans "NSCES Geoportal has ability to store Geospatial Data about
Malawi Energy Resources." %}</p>

<p class="lead">{% trans "Malawi as a nation has rich renewable generation potential,
that include hydropower, solar, wind, geothermal and biomass. These resources have not
yet been well utilized and if unlocked, they could provide a diverse portfolio of resources
that produce cheap, reliable services through numerous power systems. NSCES Geportal
provides spatial data, non spatial data and maps about energy and related resources."
%}</p></div></p>

{% endblock %}

(b) Frontend implementation
CSS files
These files were used to give style to user interface by modifying colours, arranging items
in their needful place. Bootstrap which is CSS framework was used.
<style type="text/css">
/* Additional styles by custom themes */

{% if custom_theme.body color %}
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body {
background: {{ custom_theme.body color }};
{% if custom_theme.body text color %}
color: {{ custom_theme.body text color }};
{% endif %]}
}
.home #partners {
background: {{ custom_theme.body color }};
padding: 2em O;
text-align: center;
}
{% endif %}
{% if custom_theme.navbar_color %}
.home .navbar-inverse , .navbar-inverse {
background-color: {{ custom_theme.navbar_color }};
}
{% endif %}
{% if custom_theme.navbar_text color %}
.navbar-inverse .navbar-nav > li > a{
color: {{ custom_theme.navbar_text color }};
font-weight: 600;
padding-top: 25px;
padding-bottom: 25px;
}
{% endif %}
{% if custom_theme.navbar_text_hover %}
.navbar-inverse .navbar-nav > li > a:hover {
background-color: {{ custom_theme.navbar_text hover }};
}
{% endif %}
{% if custom_theme.navbar text hover focus %}
.navbar-inverse .navbar-nav > .open > a,
.navbar-inverse .navbar-nav > .open > a:hover,

.navbar-inverse .navbar-nav > .open > a:focus{




background-color: {{ custom_theme.navbar_text hover focus }};
}
{% endif %}
{% if custom_theme.navbar_dropdown_menu %}
.navbar-nav .dropdown-menu {
background-color: {{ custom_theme.navbar dropdown_menu }};
border-top: 1px solid {{ custom_theme.navbar dropdown _menu }};
}
{% endif %}
{% if custom_theme.navbar_dropdown_menu_text %}
.navbar-nav .dropdown-menu a {
color: {{ custom_theme.navbar_dropdown_menu_text }};
}
{% endif %}
{% if custom_theme.navbar_dropdown_menu_hover %}
.navbar-nav .dropdown-menu li a:hover {
background-color: {{ custom_theme.navbar_dropdown_menu_hover }};
color: {{ custom_theme.navbar_dropdown_menu_text }};
}
{% endif %}
{% if custom_theme.navbar_dropdown_menu_divider %}
.navbar-nav .dropdown-menu .divider {
background-color: {{ custom_theme.navbar_dropdown_menu_divider }};
}
{% endif %}
{% if custom_theme.logo %}
.navbar-brand {
background-image: url({{ custom_theme.logo.url }});
background-repeat: no-repeat;
background-position: center;
background-size: contain;
}
{% endif %}

{% if custom_theme.jumbotron_color %}




.home .jumbotron {
background-color: {{ custom_theme.jumbotron_color }}
}
{% endif %}
{% if custom_theme.jumbotron_title color %}
.home .jumbotron hl,
.home .jumbotron h2,
.home .jumbotron h3 {
color: {{ custom_theme.jumbotron_title color }}
}
{% endif %}
{% if custom_theme.jumbotron_text color %}
.home .jumbotron p {
color: {{ custom_theme.jumbotron_text color }};
font-weight: normal;
font-size: xx-large;
font-family: 'Open Sans','Helvetica Neue',Arial,sans-serif;
}
{% endif %}
{% if custom_theme.jumbotron_welcome_hide %}
.home .jumbotron .container {
visibility: hidden;
}
{% endif %}
{% if custom_theme.jumbotron_bg %}
.home .jumbotron .container {
position: relative;
z-index: 1;
}
.home .jumbotron:after {

content: "";

background-image: url({{ custom_theme.jumbotron_bg.url }});

background-repeat: no-repeat;

background-position: center;
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background-size: cover;
{% if not custom_theme.jumbotron_welcome_hide %}
opacity: 0.5;
{% endif %]}
top: O;
left: O;
bottom: O;
right: O;
position: absolute;
z-index: O;
}
{% endif %}

{% if custom_theme.search_bg color or custom_theme.search _title color %}
.home .big-search {
background: {{ custom_theme.search_bg color }};
color: {{ custom_theme.search_title color }};
padding-bottom: 3em:;
padding-top: Tem;
}
.home .big-search .btn-default {
background: transparent;
border: none;
color: {{ custom_theme.search_link_color }};

}
{% endif %}

{% if custom_theme.copyright color %}
.footer-copyright {
background-color: {{ custom_theme.copyright color }};
}
{% endif %}
{% if custom theme.footer bg color or custom theme.footer text color or

custom_theme.footer_href color %}
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footer {
background-color: {{ custom_theme.footer bg color }};
color: {{ custom_theme.footer_text color }};
padding: 1.5em;
}
footer a {
color: {{ custom_theme.footer href color }};
}
{% endif %}

</style>

(c) Frontend implementation

javascript files

Javascript was used to make web pages interactive.

<script>

// Add active class to the current button (highlight it)

var header = document.getElementByld("myDIV");

var btns = header.getElementsByClassName("btn1");

for (vari = O; i < btns.length; i++) {
btns[i].addEventListener("click", function() {
var current = document.getElementsByClassName("active");
current[0].className = current[0].className.replace(" active", "");
this.className += " active";
P

}

</script>

(d) Back-end implementation
models.py
These files are used to implement database, they behave same way SQL behaves in
implementing database only that models.py are programmed using python programming

language.

from uuid import uuid4
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import logging
from allauth.account.adapter import get _adapter
from django.conf import settings
from django.db import models
from django.db.models import signals
from django.urls import reverse
from django.contrib.sites.models import Site
from django.utils.translation import ugettext lazy as _
from django.contrib.auth.models import AbstractUser, UserManager
from django.contrib.auth.signals import user_logged in, user logged out
from taggit.managers import TaggableManager
from geonode.base.enumerations import COUNTRIES
from geonode.groups.models import GroupProfile
from allauth.account.signals import user_signed up
from allauth.socialaccount.signals import social_account_added
from .utils import format_address
from .signals import (
do_login,
do_logout,
profile_post_save,
update_user_email addresses,
notify_admins_new_signup)
from .languages import LANGUAGES
from .timezones import TIMEZONES
logger = logging.getLogger(  name_ )
class ProfileUserManager(UserManager):
def get by natural_key(self, username):
return self.get(username=username)
class Profile(AbstractUser):
organization = models.CharField(
_('Organization Name'),
max_length=255,
blank=True,

null=True,
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help_text=_('name of the responsible organization'))
profile = models.TextField(
_('Profile'),
null=True,
blank=True,
help text=_('introduce yourself'))
position = models.CharField(
_('Occupation’),
max_length=255,
blank=True,
null=True,
help_text=_('role or position of the responsible person'))
voice = models.CharField(_('Mobile Number'), max_length=255, blank=True,
null=True, help_text=_(
'telephone number by which individuals can speak to the responsible organization
or individual'))
fax = models.CharField(_('Facsimile'), max_length=255, blank=True, null=True,
help_text=_(
'telephone number of a facsimile machine for the responsible organization or
individual'))
delivery = models.CharField(
_('Delivery Point'),
max_length=255,
blank=True,
null=True,
help_text=_('physical and email address at which the organization or individual may
be contacted'))
city = models.CharField(
_('District'),
max_length=255,
blank=True,
null=True,
help_text=_('city of the location'))

area = models.CharField(
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_('Administrative Area'),

max_length=255,

blank=True,

null=True,

help text=_('state, province of the location'))
zipcode = models.CharField(

_('Postal Code'),

max_length=255,

blank=True,

null=True,

help_text=_('ZIP or other postal code'))
country = models.CharField(

_('Country'),

choices=COUNTRIES,

max_length=3,

blank=True,

null=True,

help _text=_('country of the physical address'))
keywords = TaggableManager(_('keywords'), blank=True, help_text=_(

'commonly used word(s) or formalised word(s) or phrase(s) used to describe the

subject \
(space or comma-separated'))

language = models.CharField(

_("language"),

max_length=10,

choices=LANGUAGES,

default=settings. LANGUAGE_CODE
)
timezone = models.CharField(

_('Timezone'),

max_length=100,

default="",

choices=TIMEZONES,

blank=True,
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def _init_ (self, *args, **kwargs):
super(Profile, self). init  (*args, **kwargs)

self. previous active state = self.is_active

def get absolute url(self):

return reverse('profile_detail', args=[self.username, ])

def str_ (self):

return str(self.username)

@staticmethod
def class_name(value):

return value. class . name_

objects = ProfileUserManager()
USERNAME_FIELD = 'username’

def group_list_public(self):
return GroupProfile.objects.exclude(

access="private").filter(groupmember__user=self)

def group_list_all(self):

return GroupProfile.objects.filter(groupmember__user=self).distinct()

def is_member_of group(self, group_slug):

nm

Returns if the Profile belongs to a group of a given slug.

nmm

return self.groups.filter(name=group_slug).exists()

def keyword_list(self):

nm

80



Returns a list of the Profile's keywords.

nm

return [kw.name for kw in self.keywords.all()]

@property
def name_long(self):

if self.first name and self.last name:

return f'{self.first name} {self.last name} ({self.username})'

elif (not self.first name) and self.last_name:

return f'{self.last_ name} ({self.username})’
elif self.first name and (not self.last_name):

return f'{self.first name} ({self.username})’

else:

return self.username

@property
def full_name_or_nick(self):
if self.first_ name and self.last_ name:
return f'{self.first name} {self.last name}'
else:

return self.username

@property
def first name_or_nick(self):

return self.first_ name if self.first_ name else self.username

@property
def location(self):
return format_address(self.delivery, self.zipcode,

self.city, self.area, self.country)

def save(self, *args, **kwargs):
super(Profile, self).save(*args, **kwargs)

self. notify account activated()
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self. previous_active state = self.is_active

def notify account activated(self):
""Notify user that its account has been activated by a staff member""
became_active = self.is_active and not self. previous active state
if became_active and self.last_login is None:
try:

# send_notification(users=(self,), label="account active")

from invitations.adapters import get_invitations_adapter
current_site = Site.objects.get current()
ctx = {

'username': self.username,

'current_site': current_site,

'site_name': current_site.name,

'email": self.email,

'inviter': self,

email_template = 'pinax/notifications/account_active/account_active'
adapter = get_invitations_adapter()
adapter.send_invitation_email(email template, self.email, ctx)

except Exception:
import traceback

traceback.print_exc()

def send_mail(self, template_prefix, context):
if self.email:
get adapter().send_mail(template_prefix, self.email, context)
def get_ anonymous_user_instance(user_model):
return user_model(pk=-1, username='AnonymousUser")
"" Connect relevant signals to their corresponding handlers. """
user_logged_in.connect(do login)

user_logged out.connect(do_logout)
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social_account_added.connect(
update_user_email addresses,
dispatch_uid=str(uuid4()),
weak=False

)

user_signed up.connect(
notify _admins_new_signup,
dispatch_uid=str(uuid4()),
weak=False

)

signals.post_save.connect(
profile_post save,
sender=settings. AUTH_USER _MODEL

(e) Back-end implementation
views.py
These files are used to define other functionalities of user html files (template files)

programmed in python. They communicate with urls.py to give meaningful approach.

from allauth.account.views import SignupView

from django.contrib.auth import get _user_model

from django.contrib.auth.decorators import login_required
from django.contrib import messages

from django.shortcuts import render, redirect, get object_or 404, redirect
from django.urls import reverse

from django.utils.translation import ugettext as _

from django.contrib.sites.models import Site

from django.conf import settings

from django.http import HttpResponseForbidden

from django.db.models import Q

from geonode.tasks.tasks import send_email

from geonode.people.forms import ProfileForm

from geonode.base.auth import get or create token
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from geonode.people.forms import ForgotUsernameForm
from geonode.base.views import user_and_group_permission
from django.views import View
from django import forms
from allauth.account.forms import SignupForm
from dal import autocomplete
from geonode.people.forms import CustomSignupForm
from django.contrib.sites.shortcuts import get current _site
from django.utils.encoding import force_bytes, force_text
from django.utils.http import urlsafe_base64 encode, urlsafe_base64 decode
from django.template.loader import render_to_string
from .tokens import account_activation_token
from django.contrib.auth.models import User
from django.core.mail import EmailMessage
from django.contrib import messages
from .forms import SignupForm
class SetUserLayerPermission(View):
def get(self, request):
return user_and_group_permission(request, 'profile')
def post(self, request):
return user_and_group_permission(request, 'profile')
class CustomSignupView(SignupView):
def get_context data(self, **kwargs):
ret = super(CustomSignupView, self).get context data(**kwargs)
ret.update({'account_geonode local signup':
settings.SOCIALACCOUNT WITH _GEONODE_LOCAL SINGUP})
return ret
def signup(request):
if request.method == "POST"
form = SignupForm(request.POST)
if form.is_valid():
user = form.save(commit=False)
user.is_active = False

user.save()
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current_site = get current_site(request)
mail_subject = 'Activate your NSCES Geoportal account.'
message = render_to_string('people/acc_active_email.html', {
'user': user,
'domain': current_site.domain,
'uid':urlsafe_base64 encode(force bytes(user.pk)),
'token':account_activation_token.make_token(user),
)
to_email = form.cleaned_data.get('email’)
email = EmailMessage(
mail_subject, message, to=[to_email]
)
email.send()
return redirect('people/account_confirm')
else:
form = SignupForm(instance=profile)
return render(request, 'people/signup.html’, {'form': form})
#activate email to login
def activate(request, uidb64, token):
try:
uid = force_text(urlsafe_base64 decode(uidb64))
user = User.objects.get(pk=uid)
except(TypeError, ValueError, OverflowError, User.DoesNotExist):
user = None
if user is not None and account_activation_token.check_ token(user, token):
user.is_active = True
user.save()
login(request, user)
return redirect('account_login')
#return HttpResponse('Thank you for your email confirmation. Now you can login
your account.')
else:
return HttpResponse('Activation link is invalid!')

#edit profile after logged in
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@login_required
def profile_edit(request, username=None):
if username is None:
try:
profile = request.user
username = profile.username
except get user_model().DoesNotExist:
return redirect("profile_browse")

else:

profile = get object or 404(get user_model(),

username=username)

if username == request.user.username or request.user.is_superuser:

if request.method == "POST":

Q(is_active=True),

form = ProfileForm(request.POST, request.FILES, instance=profile)

if form.is_valid():

form.save()

messages.success(request, (f'Profile {username} updated."))

return redirect(
reverse(
'profile_detail',
args=[
username]))
else:
form = ProfileForm(instance=profile)
return render(request, "people/profile_edit.html", {
"profile": profile,
"form": form,
)
else:
return HttpResponseForbidden(
'You are not allowed to edit other users profile')
def profile_detail(request, username):
profile = get object or 404(get user _model(),

usemame=username)

Q(is_active=True),
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# combined queryset from each model content type
access_token = None
if request and request.user:
access_token = get or create token(request.user)
if access token and not access_token.is_expired():
access_token = access token.token
else:
access_token = None
return render(request, "people/profile_detail.html", {
'access_token': access_token,
"profile": profile,

by

def forgot username(request):
"" Look up a username based on an email address, and send an email
containing the username if found""
username_form = ForgotUsernameForm()
message = "
site = Site.objects.get current()
email_subject = ("Your username for " + site.name)
if request.method == 'POST":
username_form = ForgotUsernameForm(request.POST)
if username_form.is_valid():
users = get user_model().objects.filter(
email=username_form.cleaned data['email'])
if users:
username = users[0].username
email_message = email subject + " : " + username
send_email(email_subject, email _message, settings. DEFAULT _FROM _EMAIL,
[username_form.cleaned data['email']], fail silently=False)
message = ("Your username has been emailed to you.")
else:

message = ("No user could be found with that email address.")

87



return render(request, 'people/forgot _username_form.html', context={
'message': message,
'form': username_form

by

(f) Back-end implementation
urls.py
These files are also written in python that are used to be link between views.py files and

template files written in html to so that they might communicate.

from django.conf.urls import url

from django.views.generic import TemplateView

from .views import ProfileAutocomplete, SetUserLayerPermission
from . import views

from django.urls import path

urlpatterns = [ # 'geonode.people.views',
url(r'~ §', TemplateView.as_view(template_name='people/profile_list.html'),
name="'profile_browse'),
url(r" ™ edit/$", views.profile_edit, name="profile_edit"),
url(r" ™ edit/(?2P<username>[ "~ /]*)$",
views.profile_edit, name="profile_edit"),
url(r" ™ profile/(?2P<username>[ "~ /1*)/$",
views.profile_detail, name="profile_detail"),
url(r'~ forgotname', views.forgot username, name="'forgot_username’),
url(r' ™ autocomplete/$',
ProfileAutocomplete.as_view(), name="autocomplete_profile'),
url(r' ™ layer/permission/$',

SetUserLayerPermission.as_view(), name='set_user_layer_ permissions'),

(g) Back-end implementation
settings.py
Any web application written in django web framework which is written in python must

have settings.py file. This file is used to make web application working because it defines
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apps used, languages to be used in web application, email configurations, changing

permissions, database configuration.

import os

# Build paths inside the project like this: os.path.join(BASE_DIR, ...)
BASE_DIR = os.path.dirname(os.path.dirname(os.path.abspath(_ file )))
# Quick-start development settings - unsuitable for production

# See https://docs.djangoproject.com/en/2.2/howto/deployment/checklist/

# SECURITY WARNING: keep the secret key used in production secret!
SECRET _KEY ="

# SECURITY WARNING: don't run with debug turned on in production!
DEBUG = True

ALLOWED_HOSTS = []

# Application definition

INSTALLED_APPS = [
'django.contrib.admin’,
'django.contrib.auth’,
'django.contrib.contenttypes',
'django.contrib.sessions’,
'django.contrib.messages',
'django.contrib.staticfiles',
'contactus’,

'forum’,
'pages’,

'account’,

MIDDLEWARE = [
'django.middleware.security.SecurityMiddleware',
'django.contrib.sessions.middleware.SessionMiddleware',

'django.middleware.common.CommonMiddleware',
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'django.middleware.csrf.CsrfViewMiddleware',
'django.contrib.auth.middleware.AuthenticationMiddleware',
'django.contrib.messages.middleware.MessageMiddleware',

'django.middleware.clickjacking. XFrameOptionsMiddleware',

ROOT_URLCONF = 'geoportal.urls'

TEMPLATES = [

{
'BACKEND': 'django.template.backends.django.DjangoTemplates',
'DIRS": [1,
'APP_DIRS": True,
'OPTIONS'": {

'context_processors': [
'django.template.context_processors.debug’,
'django.template.context_processors.request’,
'django.contrib.auth.context processors.auth',
'django.contrib.messages.context_processors.messages',

1.

2
3

WSGI_APPLICATION = 'geoportal.wsgi.application’
# Database
# https://docs.djangoproject.com/en/2.2/ref/settings/#databases

DATABASES = {
'default': {
'ENGINE'": 'django.db.backends.sqlite3',
'NAME'": os.path.join(BASE_DIR, 'db.sqlite3'),
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# Password validation

# https://docs.djangoproject.com/en/2.2/ref/settings/#auth-password-validators

AUTH_PASSWORD_VALIDATORS = [
{
'NAME":
'django.contrib.auth.password_validation.UserAttributeSimilarityValidator',
|3
{
'NAME': 'django.contrib.auth.password_validation.MinimumLengthValidator',
|3
{

'NAME'": 'django.contrib.auth.password_validation.CommonPasswordValidator',

'NAME'": 'django.contrib.auth.password_validation.NumericPasswordValidator',
}s
]

# Internationalization

# https://docs.djangoproject.com/en/2.2/topics/i18n/

LANGUAGE_CODE = 'en-us'

TIME_ZONE = 'UTC'

USE 118N = True

USE_LION = True

USE TZ = True

# Static files (CSS, JavaScript, Images)

# https://docs.djangoproject.com/en/2.2/howto/static-files/
STATIC_URL = '/static/'

#email settings

#set https://myaccount.google.com/lesssecureapps

#set https://accounts.google.com/DisplayUnlockCaptcha
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#set https://myaccount.google.com/apppasswords
EMAIL_BACKEND='django.core.mail.backends.smtp.EmailBackend'
#EMAIL HOST="smtp.gmail.com"

#EMAIL_PORT=587

#EMAIL HOST USER="kachingwebilly@gmail.com"
#EMAIL_HOST PASSWORD=

#EMAIL_USE TLS=True

#EMAIL_USE_SSL=False

#make sure password is sucured.

#email activation setup

EMAIL HOST="smtp.gmail.com"

EMAIL HOST USER="kachingwebilly@gmail.com"
EMAIL_USE_TLS=True

EMAIL_PORT=587

EMAIL_HOST_PASSWORD=""

DEFAULT_FROM_EMAIL = "kachingwebilly @gmail.com"

(h) Back-end implementation
admin.py
This file is used to make apps created in website that has been programmed using Django
web framework to be registered to admin panel that is created by default the moment
django project is being created. It is also programmed using python programming

language.

from django.conf import settings

from django.conf.urls import url

from django.contrib import admin

from django.contrib import messages

from django.contrib.auth import get _user _model

from django.contrib.auth.forms import AdminPasswordChangeForm
from django.utils.translation import ugettext lazy as _

from django.utils.decorators import method_decorator

from django.views.decorators.csrf import csrf_protect
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from django.db import transaction

from django.views.decorators.debug import sensitive_post_parameters
from django.contrib.admin.options import IS POPUP_VAR

from django.shortcuts import get object or 404

from django.utils.html import escape

from django.template.response import TemplateResponse

from django.http import HttpResponseRedirect, Http404

from django.core.exceptions import PermissionDenied

from django.forms import modelform_factory

from geonode.base.admin import set_user and_group_layer permission
from .models import Profile

from .forms import ProfileCreationForm, ProfileChangeForm

csrf_protect m = method_decorator(csrf_protect)

sensitive_post_parameters m = method_decorator(sensitive_post _parameters())

class ProfileAdmin(admin.ModelAdmin):
modelform_factory(get user_model(), fields="_all ")
add form_template = 'admin/auth/user/add_form.html'
change _user _password_template = None
fieldsets = (
(None, {fields': ('username’, 'password')}),
(_('Personal info'), {'fields": ('first name', 'last name', 'email')}),
(_('Permissions'), {'fields': ('is_active', 'is_staff', 'is_superuser’,
'groups’)}).
(_('Important dates'), {'fields": ('last_login', 'date_joined')}),
(_('Extended profile'), {'fields': (‘'organization', 'profile’,
'position’, 'voice', 'fax’,
'delivery', 'city', 'area’,
'zipcode', 'country’,

'keywords')}),
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add _fieldsets = (
(None, {
'classes": (‘wide',),
'fields': ('username’, 'passwordl’, 'password?2')}
),
)
form = ProfileChangeForm
add_form = ProfileCreationForm
change password _form = AdminPasswordChangeForm
list_display = (
id', 'username', 'organization',
‘'email', 'first_name', 'last_name',
is_staff', 'is_active')
list_filter = ('is_staff', 'is_superuser', 'is_active', 'groups’)
search_fields = (
'username’, 'organization', 'profile’,
'first_ name', 'last_name', 'email’)
readonly fields = ("groups", )
ordering = ('username',)
filter_horizontal = ('groups', 'user_permissions',)
actions = [set_user_and _group_layer permission]
def get_fieldsets(self, request, obj=None):
if not obj:
return self.add_fieldsets
return super(ProfileAdmin, self).get fieldsets(request, obj)
def get form(self, request, obj=None, **kwargs):

nm

Use special form during user creation
defaults = {}
if obj is None:
defaults.update({
'form': self.add_form,

'fields': admin.utils.flatten_fieldsets(self.add_fieldsets),
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1)
defaults.update(kwargs)

return super(ProfileAdmin, self).get form(request, obj, **defaults)
def get_urls(self):
return [ #",
url(r' ™ (\d+)/password/$',
self.admin_site.admin_view(self.user change password))

] + super(ProfileAdmin, self).get urls()

def lookup_allowed(self, lookup, value):
# See #20078: we don't want to allow any lookups involving passwords.
if lookup.startswith('password'):
return False

return super(ProfileAdmin, self).lookup_allowed(lookup, value)

@sensitive_post_parameters m
@csrf_protect m
@transaction.atomic
def add_view(self, request, form_url=", extra_context=None):
if not self.has_change permission(request):
if self.has_add_permission(request) and settings. DEBUG:
# Raise Http404 in debug mode so that the user gets a helpful
# error message.
raise Http404(
'Your user does not have the "Change user" permission. In"'
'order to add users, Django requires that your user '
'account have both the "Add user" and "Change user"'
'permissions set.")
raise PermissionDenied
if extra_context is None:
extra_context = {}
username_field = self.model. meta.get field(self.model. USERNAME_FIELD)
defaults = {
'auto_populated _fields': (),
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'username_help_text': username_field.help_text,
}
extra_context.update(defaults)
return super(ProfileAdmin, self).add view(request, form_url,
extra_context)
@sensitive_post_parameters m
def user _change password(self, request, id, form_url="):
if not self.has_change permission(request):
raise PermissionDenied
user = get object or 404(self.get queryset(request), pk=id)
if request.method == "POST":
form = self.change password_form(user, request.POST)
if form.is_valid():
form.save()
change _message = self.construct_change message(
request,
form,
None)
self.log_change(request, user, change message)
msg = ('Password changed successfully.')
messages.success(request, msg)
return HttpResponseRedirect('..")
else:

form = self.change password_form(user)

fieldsets = [(None, {'fields": list(form.base_fields)})]
adminForm = admin.helpers.AdminForm(form, fieldsets, {})
context = {
'title': _('Change password: %:s') % escape(user.get_username()),
'‘adminForm': adminForm,
'form_url'": form_url,
'form': form,
'is_popup': IS POPUP_VAR in request.GET,
'add': True,
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'change': False,
'has_delete_permission': False,
'has_change_permission': True,
'has_absolute url': False,
'opts': self.model. meta,
'original': user,
'save_as': False,
'show save': True,
}
return TemplateResponse(request,
self.change_user_password_template or
‘admin/auth/user/change_password.html',
context) # , using=self.admin_site.name)

def response_add(self, request, obj, post_url _continue=None):

if '_addanother' not in request.POST and IS_POPUP_VAR not in request.POST:
mutable = request.POST._mutable
request.POST._mutable = True
request.POST[' continue'] =1
request.POST. _mutable = mutable
return super(ProfileAdmin, self).response_add(request, obj,
post_url_continue)

admin.site.register(Profile, ProfileAdmin)

(i) Back-end implementation

wsgi.py
This file is used by development server. Websites programmed using Django web
framework can be run at localhost, therefore, wsgi.py written in python programming

language is used to load development server at localhost.

nmm

It exposes the WSGI callable as a module-level variable named " “application™ .

For more information on this file, see
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https://docs.djangoproject.com/en/2.2/howto/deployment/wsgi/

import os

from django.core.wsgi import get wsgi_application
os.environ.setdefault'(DJANGO SETTINGS MODULE', 'geoportal.settings')

application = get wsgi_application()
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