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Abstract
The aim of this study is to develop the Computer-Based Database System (CBDS), which can entertain the data-related 
matters of rural planning agencies for effective policy formulation. Unavailability of data and its proper management are 
the pressing problems of rural planning agencies over the years, which are responsible for the delay execution of policy 
proposals in developing countries to some extend. Hence, CBDS was developed to manage rural data regarding various 
development sectors, but mostly physical and socioeconomic. Data can be easily retrieved with the help of this system, 
which can help in the formulation of relevant policies. Transportation policies can be formulated on time with the help of 
CBDS focusing accessibility problems. Transport accessibility can ease out the difficulties of rural-regional population in 
accessing amenities and credential services. 
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1.  Introduction
Transport sector supports socioeconomic flows between 
deprived regions and well-established commercial 
centers1,2. Transportation flows are necessary for the devel-
opment of rural areas, and considered as a lifeline for the 
rural inhabitants. However, these are always affected by the 
improper provision and lack of transportation services, 
particularly in the developing countries3–5. The rural pop-
ulation often had trouble in accessing their basic needs, 
which enhanced their difficulties and lower-down accessi-
bility standards5,6. There are many reasons involved behind 
such phenomenon, including negligence of concerned 
governments, mismanagement, shortage of funds and most 
crucial absence of transport policy outlines7. Transport 
policies often developed by concerned planning agencies 
at a local level to curb the local transport issues. The local 
development authorities are responsible for the formula-
tion of sub-regional policy proposals, including master 

plans, local plans or district plans for their entire regions8. 
In developing countries, rural planning agencies failed to 
formulate transport policy proposals in time. There could 
be many reasons for that, but this study deals with the data 
issues, these rural planning agencies are facing over the 
years. Henceforth, the focal points of this study are: 

a) � The development of a CBDS, which can assist local 
planning agencies in their data handling issues. It is 
expected that by overwhelming data issues, concerned 
planning authorities would be able to formulate policy 
plans, focusing rural inaccessibility issues. 

b) � Data concerns, because rural authorities were facing 
the problems with data management and its proper 
handling, which resulted the deferment in the develop-
ment of regional transportation planning frameworks.

c) � The availability of data and its management could 
help the concerned authorities in their policy mak-
ing efficiently. According to the United Nations9, 
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authentic transportation data are essential for pro-
viding efficient access to goods and services. Data are 
significant for the development and planning of physi-
cal and socioeconomic infrastructure, like rural roads, 
agriculture tracks, walkways, bicycle paths, primary 
health care facilities, basic education and their effi-
cient connectivity. Further, good quality transport and 
socioeconomic data are essential for the development 
of rural regions and their sustainability. The data need 
to be retrieved, displayed and analyzed promptly, as 
concerned authorities can make relevant policy plans. 
Therefore, planning authorities needed a tool or a sys-
tem, which can facilitate in processing the data in time 
and assist in the decision-making process. Thus, in 
this study, data are also taken as a measure of accessi-
bility, because if data would not be available, no policy 
plans or proposals could be made to resolve the rural 
accessibility problems. 

d) � The planning agencies are responsible for the plan-
ning and development of their concerned areas. 
Nonetheless, these authorities in developing countries 
struggled to meet with the ever-increasing demands 
of their people and failed to deliver on time. There 
are many issues involved behind, such as shortages of 
funding, professionals and systematic tools or auto-
mated systems, which can store the data for these 
rural authorities. The important data always needed 
for policy formulations and development proposals. 
However, in most of the developing countries, rural 
planning agencies rely on the paper formatting data, 
which could not be retrieved easily when needed. At 
the same time, these paper format data would be of 
no use after a certain period, as these deteriorated 
with the passage of time. The concerned authorities 
intended to prepare plans, targeting traffic congestion 
problems in urban areas, and solve the problems of 
transportation unavailability (inaccessibility) within 
rural regions. 

CBDS and other systems of such type10,11 can be prolific 
and bona fide in managing the data for local planning 
agencies. The development of CBDS could embark the 
role of planning authorities in providing solutions to the 
problems of the local population, including inaccessibility. 
This research could positively decipher the issue of data 
availability for development authorities, as these could 
foster their decision-making process. The assessments can 
be made and implemented in the form of transportation 

policy plans. Transportation policies, when implemented 
can resolve the problems of the rural population in their 
movement and easy retrieval of basic services. These sorts 
of plans can enhance the individual accessibility, as the 
local population can access their basic needs without any 
delays. 

2.  Material and Methods
Pakistan is a state of four provinces and a developing 
country, which is facing many physical and socioeco-
nomic problems12. These problems included the higher 
growth rate of population, unemployment, unavailability 
of reliable transport policy13, a higher rate of rural-
urban migration, lack of services and basic amenities, 
unavailability of proper infrastructure and poverty14,15. 
The province of Sindh was the second largest province 
of Pakistan amongst the four from a population point 
of view, i.e. 30.44 million16 and having an area of about 
140,914 km2 or 54407 mi2. According to World Bank17, the 
total land area of Pakistan was about 770,880 km2. 

There are varieties of data collection and survey 
techniques available to retrieve data18. To complete the 
objective of study, i.e. development of the computer- 
based database system, data were taken from the 
“Hyderabad Master Plan, 2001–2015”. Hyderabad was the 
second largest region of Sindh province19, having a total 
area of about 300 km2. 

2.1  Master Plan
Master plan principally is a written statement supple-
mented by any auxiliary diagrammatic illustrations and 
a design to introduce a major flexibility into a system20,21. 
This is a traditional method for representing a set of 
land-use allocations, and control measures in the form 
of a map. Usually, master plans are made for long-term 
planning, i.e. 15–30 years. Once the details of the master 
plan were finalized, comprehensive planning of the vari-
ous sections was taken place and if found necessary, the 
proposals of the master plan reviewed periodically usually 
after every five years. However, the task of preparing the 
master plan for any city or town is complex and demands 
a high degree of skills.

2.2   Demographic Trends
The population of Hyderabad in a year 2000 was around 
1,400,000; the second highest at provincial and considered 
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sixth at national level22. The demographic trends of 
Hyderabad are given in Table 1 that shows the population 
picture over a hundred years.

Table 1 shows the demographic pattern of Hyderabad 
from the years 1901 to 2015. The unexpected growth can 
be seen in this table due to in-migration of people. The 
first master plan for Hyderabad was prepared in 1954 by 
the Town Planning Department, Government of Sindh 
(TPDGoS). The city has revealed itself in the form of 
impulsive residential development and other allied uses. 
In view of this situation and new delimitation of the con-
trol area of Hyderabad Development Authority (HDA), 
it is necessary to appraise the master plan from the years 
2001–2015.

2.3  Components and Architecture of CBDS
The enormous data in Terabytes are difficult to manage, 
and required suitable software to store a massive amount 
of data efficiently. The data warehouse is a technique 
or a tool, which can be used to solve the problems of a 
larger quantity of data. With the help of data warehous-
ing technique, terabytes of data can be stored efficiently. 
The features of data warehousing included historical 
data, improved database systems with larger quantity, 
provide analytical insights on the problems and eas-
ily interpretations by end users23. Data warehouses can 
store standardized data and provide easy predictions of 
subject matters. Data warehousing technique can really 

assist decision makers in their decisions and choosing 
of alternatives to problems. Hence, this technique could 
be utilized in this study, as the colossal amount of data 
can be stored for the concerned rural authorities, which 
could assist them in their decision making process. Data 
warehousing technique required database tools for data 
storage. There are many tools available, but the most pop-
ular are Teradata and Oracle. Teradata is preferred in this 
study, because it is purely designed for the data warehous-
ing and provides many advantageous features, which are 
not available with the Oracle. So, by keeping in view the 
study’s scope and limitations, Teradata and Visual Basics 
6.0 were decided to be used in the design and develop-
ment of this system. The former would be used at the back 
end and the latter would be used at the front end.

Teradata is a Relational Database Management System 
(RDBMS), which can store terabytes of data24 and can be 
easily connected with the computers of different specifi-
cations as shown in Figure 1. 

Visual Basic (VB) is a powerful programming lan-
guage, which was first launched in a year 1991 with its 
first version “Visual Basic 1.0”. This is simply called a user-
friendly programming language, which is mainly based 
on the concepts of visual tools and event driven coding25. 
Later on, Microsoft had also quickly launched VB-2 and 3.  
After the development of powerful latest versions of VB, 
particularly with respect to database systems develop-
ment, commercial companies started taking interest in 
this language. Immediately after this development, Rapid 
Application Development (RAD) was launched, which 
had put a positive impact on markets and assisted in 
commercial recognition of VB26. 

Figure 2 shows the basic architecture of CBDS, in 
which planning database system takes the query and data 
as an input. Later on, the client’s query is entertained and 
analyzed to display the query response.

Table 1.  Hyderabad population trends

S.No Year Population
Decade  

wise Increase
Increase/

Decade (%)

  1. 1901 69,178 0 0

  2. 1911 75,952 6,774 9.79

  3. 1921 813,838 5,886 7.75
  4. 1931 101,699 19,861 24.26
  5. 1941 127,500 25,801 25.37
  6. 1951 229,211 101,711 79.77
  7. 1961 434,860 205,649 89.72
  8. 1971 636,198 201,338 46.30
  9. 1981 751,000 114,802 18.04
10. 1991 1,050,000 299,000 39.81
11. 2000 1,442,000 392,000 37.33
12. 2010 1,882,000 440,000 –
13. 2015 2,181,000 299,000 – Figure 1.  Typical teradata environment.
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Keeping in view the client/server architecture, Figure 
3 shows the basic architecture of the CBDS. As shown, 
the planning database is generated that takes data as an 
input. In addition, this database takes client’s queries as 
an input and gives responses in the form of the results 
or answers to the client’s queries. Client computers can 
interact with the Teradata servers with the help of Open 
Database Connectivity (ODBC). The process can be seen 
in Figure 3.

As shown in Figure 3, ODBC provided smooth con-
nectivity between client and servers to procure required 
data from the databases.

3.  Results and Discussion
The system has been designed and implemented 
after keeping in view the data, which has been used in 
“Hyderabad Master Plan 2001–2015”, prepared by HDA. 

Figure 2.  Architecture of CBDS

Figure 3.  ODBC architecture.
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The description of user interfaces, which designed 
especially after taking the divergent fields used in the 
plan, is described afterwards.

3.1  Breakup Areas
In this display, information about the different land uses of 
a city is stored. The stored data included total area, occu-
pied area, developed area and the vacant area. In Figure 4,  
results have been yielded after executing the query, 
in which the total scenario has been asked, i.e. “select 
all from breakup_areas”. The data about the break-up 
areas are shown in the data grid and pie chart diagrams. 
The dissimilar color schemes exposed in the pie chart 
described divergent fields. For cantonment land use; a red 
color shows the total area of 2893 acres, green color illus-
trates the occupied area of 1800 acres, blue color informs 
about the developed area, and yellow color informed 
about the vacated area. 

Figure 5 shows different fields that have been used in 
a table breakup_areas.

3.2  Existing Land use
Figure 6 is about the current land use scenario of 
Hyderabad city. This explains the different existing land 
uses throughout the Hyderabad, including their total 
area in percentage. In this figure, the results have been 
capitulated after executing the query, in which only serial 
number was asked, i.e. “select s_no from current_land_
use”. The result of the query can be shown in the data grid, 
and it is visible in three-dimensional line chart.

Figure 4.  Breakup areas.

Figure 5.  Breakup areas (Fields).
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Figure 6.  Existing land use.

Figure 7.  Existing land use (Fields).

Figure 7 illustrates information about the fields, which 
have been used in data, as taken from Hyderabad Master 
Plan 2001–15 about current_land_use. As in this case, 
three different fields like s_no, uses and area_in_perc are 
evident.

3.3  Existing Recreation
Figure 8 exemplifies the existing recreation facilities 
available in the Hyderabad. This elaborate the recre-
ational areas of different prime locations throughout the 
Hyderabad city, including their total and an occupied area 
in acres. The data about the existing recreation is shown 
in the data grid and as well as it is represented in the two-
dimensional area chart diagram. In this Figure, the results 
have been yielded after executing the query, in which the 
location and the total area have been asked, i.e. “select 
location, Total_Area_Acres from Existing_recreation”.

Figure 9 shows diverse fields used in a table Existing_
recreation. In this case, only three fields have been come 
into account, i.e. s_no, location and Total_Area_Acres. 

3.4  Housing Needs
Figure 10 shows the feature about Housing Need. This 
figure expresses the existing and projected population 
from the year 2001 to 2015, together with land require-
ments in acres for housing sector, and the total number 
of existing and required housing units. In this figure, the 
results have been yielded after executing the query, in 
which the total scenario has been asked, i.e. “select s_no, 
time_period, proj_pop, land_Reqd_acres, Houses_Reqd 
from Housing_Need”. The data grid is screening the results, 
which have been captivating after executing the query and 
it can also be shown graphically in the two dimensional 
bar chart. The different color schemes exposed in the bar 
chart describe divergent fields, e.g. a red color shows the 
total population, green color illustrates the land require-
ments in acres and blue color informs about the housing 
needs.

Figure 11 elucidates different fields, which have been 
used in a table Housing_Need. The fields include s_no, 
time_period, proj_pop, land_Reqd_acres and Houses_
Reqd.

Figure 12 shows Housing_Need in different per
spective. The result is represented graphically in 
three-dimensional combination chart. 

3.5  Housing Schemes
Figure 13 is about different Housing Schemes developed 
by HDA. This mostly includes the names of the schemes, 
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Figure 8.  Existing recreation facilities.

Figure 9.  Existing recreation facilities (Fields).

a year in which that particular scheme developed along 
with their total population and housing units.   

Figure 14 shows different fields, which have been used 
in a table Housing_Schemes.

3.6  Open Spaces
Figure 15 exemplifies the open_spaces. This figure defines 
the current situation about open spaces in a Hyderabad 
city together with the existing and the projected popu-
lation, land required for open spaces and the number of 
open spaces needed according to the city’s demographic 
characteristics. The data about open spaces are shown in a 
data grid and two-dimensional pie chart diagrams. In this 
figure, results have been yielded after executing a query, 
in which the serial number, year, a number of open spaces 
and land demand inquired, i.e. “select s_no, yer, number_
of_openspaces, land_demand from open_spaces”.

Figure 16 highlights different fields used in a table 
open_spaces. These fields included s_no, year, Population, 
no_of_openspaces and land_demand.

3.7  Water Demand
Figure 17 elaborates water_demand; this gives details 
about the population and water demand for the years 
1998–2018. The data grid and three-dimensional combi-
nation diagram explain year wise population features and 
their water demand requirements. The results have been 
taken after executing a query in which population and its 
water demand have been asked. The query is “select all 
from water_demand”. In a graphical representation, dif-
ferent color schemes have been used to explain the results; 
yellow color shows water demand, blue color highlights 
population, green color explains the years 1998 to 2018 
and at last red one is about serial numbers. 

Figure 18 informs about divergent fields, which have 
been used in a table water_demand.

The results are shown statistically and graphically, 
represented the data as stored in the CBDS. The prompt 
retrieval of data and its analysis could really assist differ-
ent planning agencies and development authorities in 
formulating policies in time and support foster decision-
making process.

It is expected that CBDS would play a revolutionary 
role, regarding data-storage facilities within the context of 
rural planning agencies and development authorities. The 
policy proposals can be developed easily now with the 
help of CBDS. The major rural problems, like rural inac-
cessibility, unavailability of transportation facilities could 
be mitigated with the timely implementation of transport 
policies, and growth could be prevailed all along deprived 
rural regions. 
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Figure 14.  Housing schemes (Fields).

Figure 10.  Housing needs.

Figure 12.  Housing needs.

Figure 13.  Housing schemes.

Figure 11.  Housing needs (Fields).
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Figure 15.  Open spaces.

Figure 17.  Water demand.

Figure 16.  Open spaces (Fields).

Figure 18.  Water demand (Fields).

4.  Conclusion
In a rural environment, inaccessibility can be considered 
as a major determinant responsible for the rural-regional 
deprivation. There could be many reasons for that, but 
the most triggering issue can be the absence of policy 
proposals. Rural development authorities or planning 
agencies are responsible for the development of trans-
port policies to resolve the transport-related issues of 
the local population. Transport policies can be formu-
lated with the availability of data and its easy retrieval. 
It was found that rural planning agencies of developing 
countries were struggling to manage data-related issues. 
Henceforth, CBDS was developed, which can easily 
manage the gigantic data effortlessly. The run-time snaps 
of the system verified its reliability and working. This 
system is dynamic in nature and can be implemented to 
resolve the data management issues of various public and 
private organizations. The policy plans can be developed 
now with the easy retrieval of data, which was one of the 
issues of the local planning agencies. CBDS can be said a 
remarkable achievement with respect to rural accessibil-
ity problems, which could bring prosperity and affluence 
with the execution of policy proposals in time. 
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