Mansoura Engineering Journal {MEJ), Vo1.17, N0O.1, Marcch 1992
VISUAL DATABASE SYSTEM
~ FOR
EL~MANSOURA UNIVERSITY
3j3anil il aclgd
3)ganil 3xgla oo ladldadalg
by
prof. Dr. Sayed El-Konaly Prof. vr. Ali El-Desouky
Asgi Prof., Mofreh Balem Ass. Prof. Alda Osman
Dr, Sabry Sarya Dr. Yehla Enab

E. 109

Computerg & Automatic Control Dept., Faculty of Engineering,

El-Mangsoura University, El-Mansoura, EGYPT.

NI RT3 7

faalag Lol 1m0 ULy 3B LaD) add g Eod t 0

GLLly aladt ppdt e Gl e Oleglae 1l Wi iy 01 patl)

Loyl gt el Bl e 2 ol S BLYY sl e
ST W]

Gt e e Gl a8l ooy USRS i B

et G Sl e O Jeaidly Lot o, Gy gy I

ISy sl Play Lt aedt pat s Bl Ly
Lyl e iss o Lt AL ey, 8 o JAJY ssleyl

el Gzl SUBUYT JLsl G 0 e L ) ey 5y

O L N U O L = LIV T TR YR CNL v vl

clihald Laopdt Gl gy e Gy b Jl by 20 Slualel)
gl pan iy



E. 110 S.EL-Konaly, A.EL-Desoky, M.Salem, A.QOsman, S.5atya,

ABSTRACT

Graphical representations and its use in data bases have
come 1into play due to the recent progress In high resolution
graphics., In this paper the problem of designing and implementa-
tion of an Image Database System (IDBS}) for El-Mansoura
University is studied. The database contains geographical in-
formation about <the university campus and information about the
academic staff members in dlfferent faculties. A general formula-
tion of the problem 1is introduced and implemented in an algo-
rlthmic form. The dilfferent types of data are managed in a
suitable manrer for visual representation. The concept of
preconstructed screens is introduced and used extensively in
the problem solution. A test session is provided to introduce
the performance of different aspects of the developed system,

KEYWORDS : Visual Programming, Data Bases, Expert Systems,

{1) INTRODUCTION

Recent advances in technology have made high~
resclution graphics an avallable presentation medlum on
mainframes and microcomputers alike. A natural consequence of
thig development is the flourishing of applications employing
visual 1nteracticons as a means of communication between wusers
and computing facilities.

Graphical representations and its use in data bases have
coma Ilnto play due to the following reasons:

1) Plctures are more powerful as a mean of communication. They
can convey more meaning in a more concise unit of expression,

2) Pictures aid understanding and remembering.

3) Plctures may provide an Iincentive for learning to program.
Pictures do not have language Dbarriers. When properiy
designed, they are understood by people regardless of what
language they speak.

The main concern of thls paper 1s to develop an
image database system for El-Mansoura University. This database
contains a geographical mwaps for the the university campus
and 1its contents. Also the system provides the user with
a textual information about the staff members working in
university. This paper is presented as follows: Section (3)
glves a literature review of the visual databases. Section (4)
gives an algorithmic formulation of the problem to he dealed
with. In Section (5) the solution of the problem is intro-
duced via the concept of pre-constructed screen and the
good management of memory stervage of the wvisuwal card. The
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performance of the different aspects of the developed system
is tested wvia a test session introduced in sectlon (6)}. The
paper ends with the conclusions and suggestions for further work.

{23 LITERATURE REVIEW

In the past two decades, impressive progress has been made
in providing users with fast, easy access to large velumes of
actual data. Conslderable progress, however, has been made in the
area of provilding users with convenient access ¢to database

schemes |1}, Most of the advances that have been made in the
later area are baged on "“semantic” database models. There are
two reasons for this. First, historically, semantic
database models ware originally introduced to facilitate the
desBlign of database schemes Chen [2], Hammer and Mcleod [3}}). At
that time, the tradltional database models (relational,
hlerarchical, and network) were gaining wide acceptance as
efficlent data management tools. Second, since a semantic
model is more strucdtured than a record-orlented model, a

visual representation of a semantic schema is more expres-
give and thus conveys more information gquickly. In fact,
since gemantic model is an obvious choice for capitalizing on
the ability graphic displays for exploring the semantic
relationships in the schema. Hull and King 1in their excsl-
lent review (41, presented the fundamental concepts for
semantlc database modelling, Graphical representation of
gsemantic models in an interactive database Interfaces have been
proposed as visual tools for scheme browsing definition {1].

Spatlal data management is the technigque of accessing data
through their graphical representation. It 41is motivated by the
need of a growing comwmunity of people who want to access
information 1n a database management system buft are not trained
in the use of such systems. In contrast to conventlonal data
base management systems 1n which users access data by asking
gquestions in a formal query language, spatial data management
systems present the information graphically in a spatial
framework.

The Spatial data management concept was first proposed
by Fields and Negroponte {5), and later explored by Donelson in
an experimental system [6] at the Massachusetts Institute
of Technology. A prototype spatial data management system
built at the computer corporation of America (CCA) which inter-
faces to a conventional database management system was reported
by Hercot [7].
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{3) THE PROBLEM

The problem of constructing a visual database manage-
ment system for El-Mansoura University can be formulated as
follows:

Given:
The following types of data are given:—~

1) Campus gecgraphical data ipncluding a map for the whole campus.

The map contains a tep view of the following locations:

1) different faculty buildings existing within the campus;

2) Gardens and roads;

3) Research centers such as "university computer center";

4) Social buildings such as ‘"universgity mosque" and
"academic staff club;

5) Playgrounds and gyminesium;

6) University hospitals and Gastroenterology center;

7) Detalls layout of the different bulldings such as room,
halls, Labs, .... etc at each floor of the different
buildings.

11) Academic staff data: .
These data include a file for each staff wmember. This
file contains data such as;
1} Name; 2) Birthday; 3) Birth location;
4} Academic degrees and its dates;
5) Academic and administrative positions;
6) Academic research interest fields.

Required:

Design a vlsual data base system which can be operated on
the mainframes or personal computers to manage all theabove
information. The developed system should have the following
speclficationsg: -

1) All the textual information such as building name and staff
member name must be displayed in Arabic language.

2) The appearance of the gecographical locations on the computer
display must simulate the actual distribution 1inside the
campus according to the known geographlical standards.

3) Different legvels of details must be avallable according to the
user request. The transition from a speciflc level to another
gshould be easy and simple.

4) The system must be designed such that no previcus information
or experience with database 1is required by the user.
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All geograpbical Information are taken from the "University
Engineering Administration” drawn to a sultablescale. The staff
data are taken from the different administration offices in
univarsity.

{4) THE SOLUTION

4.1. nn r n

The following considerations are taken while developing the
problem golution:

1) The manipulated data may be categorized inte two main types
geographical and textual.

2) The arablc writing appears on the computer display with
special magnification, fonts, and orientation 1s dealt as
graphical information not textual information.

3) Spatial Data Management System (SDMS) sheculd be developed to
handle the geographical data.

4) Semantic Database System {(SDBS) should be developed to hadle
the textual Iinformation.

5} A library of subroutines should be constructed to be used
frequently to manipulate the visual information via the use
of the algorithmic programming languages such as TURBO-BASIC
{TB) or PASCAL. These languages are not designed originally
as a medla for visual programming and hence the above
mentioned library should be developed.

4,2. Performance Indices

It is Iimportant to bulld an efficlent software according to
gpecific criterla. These criteria are chosen to optimize the
program speed of execution, wuse of computer system resources
which including RAM, storage space, etc. The considered
criteria of efficiency are:

(1) Easy to use: This has been achieved by decomposing the
program inte modules. They are linked with a pull-down
menu which facilitate the program work.

(2) RAM size: This is achieved by loading only the module used by
the system CPU. The other modules are not loaded 4{nto the
system RAM, Alsoc, for some data, less frequently needed 1like
help data; wlll be loaded upon request.

{3} Speed: The developed software has the advantage that, when
enough graphics memory 1is avallable in the adapter, 1it’s
possible to keep several screens full with data 1in the memory
at the same time. Moving between pages does not affect thelir
contents, and by moving from one page to ancther, very rapid
changes can be made to the 4image on the screen and this
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increases the speed of 1mage handling.In this research an EGA
card with 256 KB 1s used. This card supports two pages of
visual information. Also for the iIimage which is5 created
using TB functions and needs a lot of time to draw it, we
use non-visual page and then switch to it.

An important consideration with efficiency 1ls that optimlizing
one aspect ofa program will of ten degrades another. For example,
making a program executes faster means making 1t shorter and
hence reduced facllities. The proper design of software will
comprise between different criteria.

4.3, The Methodelogy

The basic requirement in the developed visual database system
i1s the the display of '"geometrical shapes" and "Arablc texts"
simultaneously on the same sc¢reen. The authors have three
directions of thinking for finding a solution for this problem;

(1} Use of CAD: Unfortunately CAD does not allow any Arabizatilon
or shading facilities. One can think to draw Arabic text
through CAD {(as a set of broken lines) which 1s a very
difficult task.

(2) Use of TURBO-BASIC (TB): The TB organizatlon 4is available.
Graphics ability in TB is recognized, in addition to colars
and backgrounds facilities. However, in our case the usa of
TB alone may not be sufficlent to implement the complicated
geometrical drawings such as the whole campus of university
and the specified details assoclated with each bullding, thus
a digltizer i1s used to help ln such drawlngs. This requlres
apecial programs to be designed.

{3) Use of CAD and TB: An attempt to use both CAD and TB is done,
because TB allows us to get into CAD and return back again
uelng SHELL facility. Unfortunately, this approach 1s not
practical due to the required large RAM size and leng
processing time.

A modified approach is proposedfor system implementation. It
15 based on the concept of "pre-constructed screens". According
to this concept images and textual data are accumulated for
providing a single screen. These images may be generated using
different image acquiring systems. For example, the digltizer
(scanner) 1s used to transfer the graphical data into a set
of cartesian coordinates which can be accumulated with some tex-
tual Information generated through BASIC.
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4.4. Image Acquigition

The uger sees Mansoura Unlversity Visual Data Base System
(MUVDBS) as a set of screens. Each screen has two types of
data, graphical and textual., Figure 1, shows the general method
used for preparing each screen. As shown 1n this figure the
graphical data is entered using elther AUTOCAD or "Digital IBM
Scanner", The +two types of these graphical data ars combined
together and stored as a single image.

There are two types of textual data, the first i1is the
standard keyboard alphanumeric (English or Arabic). This type 1is
entered, as usual, directly from keyboard. The second type 1s the
arable titles indicating the names of dilfferent location 1In a
magnified and non standard fonts (see Fig. 4). The later type of
data 1s treated as graphics and entered using a digital scanner.
All the textual data are organlzed across the screen and dis-
played at the proper location after displaying the graphical
data.

4,5. Program Decompogition

The basic philosophy of programming used in the developed
visual database 1s to decompose the maln pregram i1into several
modules. Each module manipulates single scresn as follows:

1) Displaying both the graphical data and the textual data file
associated with that screen.

i1y Allowing the user to navigate across the screen using the
key arrows {up, down, left, and right).

ii1) At each curscr locatlon the user has three options:

a) To move to another lccation using keybcard arrows

b) Press <ESC> key to return to the previous screen from

which he came.

c) Press <ENTER> key to advance to the next screen

corresponding to the chosen locaticn,

The visual database constructed has the “tree structure"
having the following five levels;

a) Root: It is the main screen of the wvisual data base. It
dlsplays the general layout of the university campus,

b) Branches: There ars number of branches equal tc the number of
buildings inside the wuniversity campus such as Engineering
Faculty, Commerce Faculty, and Law Faculty.

¢) Sub~-branches: Each branch has a number of sub-branches equals
the number of building blocks constituting it. As an example,
Faculty of Engineering has 10 blocks,

d} Sub-sub-branches: Each sub~branch has a number of
sub-sub-branches equals the number of floors 1in the same
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blocks, As an example block 2 of Engineering has 4-floors,

8) Lgaves: Each sub-sub-branch has a number of leaves egquals the
number of rocms in each floor. As an example the third room in
the second floor is the Automatic Contreol&Computer Dept. Head
cffice. The leaves are the despest level of the tree, it is a
dead end in the routing through the tree.

4.6, Boftware Progqramming

Figure 4 shows the flowchart of the mailn program. The first
gection of 1t corresponds to the main screen display. The second
gection 18 one of the =muccessive screens corresponding to the
different branches. This part is typical with the other types of
screens. There are also a library containing subroutines which
may be handled many times by the maln program. As an example,
the cursor movement routine and the routine wuged to write
the different titles.

{51 TEST SESSTON

The following test sesslon is performed te show the important
features of the developed scoftware program. The opening menu
provides the user with two options, one for the unlversity cam-
pus and the other for the  unlversity staff members. If the
user chooses the first opticon (by entering the <corresponding
number), then the screen shown in Filg, 3 appears. This screen in-
troduces a layout for the whole university campus. In ad~
dition to the university badge and layout of different build-
ings 1t contalns information about s¢reen management and
the cursor movement control. When the user moves the cursor
using the XxXeyboard arrows within the campus, the name of the
locatlon {in Arablc} appears in a certain window. This window is
net included in Flgure 3 hence the cursor {(to the upper left) is
cut of campus limits.

If the user locates the cursor at the faculty of engineering
building and press ENTER, the screen shown in Figure 4 appears.
This screen represents the faculty layout. At the right rear
of the sc¢reen there are four options corresponding to the four
flooere of the building. The user should locate the cursor over
the floor of interest and press ENTER for more information. If
the user chooses the first floor option the screen shown in
Figure 5 appears., When the user moves the cursor across this
gcreen, the npame of the location appears in the middle. As
an example, the cursor 1is located at the upper left sectien
which 1is the faculty workshops and its name (in Arabic)
appears.
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If the user needs to go back to the previous screen {Flg.4),
the ESC key 4is pressed. In a similiar mannexr the user can
navigate in different tree levels. As an example if the |user
chooses the second floor of the first bullding, then the screen
shown Iin Filgure & appears. This part contains rooms of the staff
members of hoth Control & Computer Dept, and Natural Science
Dept. Another example 1s to go back to the campus layout screen
(Flg. 3) and locates the cursor at the Scientific Computing Cen-
ter building and pressing ENTER. The screen shown in Fig.,7
appears showing the general layout for the single floox build-
ing and its contents.

Now, 1f the user returns to the opening menu and chooses the
university staff member option, then he/she will enter into a
complete database contains different types and levels of
information. Figure {8.a) shows a list of the different
sclientific departments in the faculty of engineering. The user
should enter the number of a specific department for more in-
formation. Filgure (8.b) appears when the user enters "1". This
figure shows a lilst of staff members in the Automatic and Com-
puter Dept. Filgure (8.c) shows more information about a speclfic
staff member in this department.

N ION ESTIONS FOR FURTHER R

Vigsual programming is a gecod media to design and manage a
database system including graphical and spatial information.
Such type of databages enables the user to visualize and imagine
easily the spatial layout of the described building and struc-
ture. The optimlzation of different computer resgources
with use of TURBO-BASIC programming language enables the
designer to develop a relatively complex visual databases using
personal computers. The concept of "pre~constructed screeng"
with the proper management of the storage memory of the
Visual card reduces greatly the accessing time of different
gCcreens, The development of wvisual databases of different
universities in Egypt and 1linking between them via the National

Network of Information will be a good extension of this
work,
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Graphical data

l

3

l

1

Textual data
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t

Dravlng physical chart
uslng AUTOCAD and
saving Its coordinates

Gatting corner(x,y}
coordinates through the

use of tabalt or scanner

Use the keyboard in
english or arabic mode
to enfer the proposed
fext in the standersd

Use the automatic
scanner o enfer the
large and non-standard
arable weiting.

Formates and forts.

| |
!

* Use the locating functlon such as
PSET or LOCATE in BASIC to cryanize
the appeararce of the textual data
across the screen,

# Bave this "Text Data File".

# Convecting corner points to
construct 4he 1ina draulng
prefite.

% Glve ths proper color for each
part of the screen.
* Save thig "Graphlcal Data Flle",

Load both "Graphical Data File” and its
corresponding "Text Data File" to show
the finai format of a certain screen.

Fig (1) : Data Acqulstion Methodology.
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# Load the maln screen fo construct the whole layout
of the university. :

* Display a slatus bar which contains a short note
about the main commands such as exit from the system
or branching to another specified screen, ... .etc.

l

It is a subroutine for building
an arrod cursor.

SUBROUTINE 1

-
o

Use the keyboard arrows (left,right up and down) to
move from any location to another across the screem,
The name of the locatlon under the carsor appears in
arabic inside a window.

Enter key

pressed
7

Fig {2) : Main Program flowchart.
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1 Start of new soreen

—

{under the arrow cursor) is fpaded.

|

Branch to subroutive (1) for
arrow cursor displaying,

=

Use arrow keys to select a
specific area for nore infurnatinnj

Is
Bsc key
pressed

Yes

Enter key
pressed

1

Hove a deepar level by loading
the screen corresponding fo the
selected portion.

Fig (2) : Maln Program flowchart .

The screen corresponding to the selected portion

Go to previous
screen {1},
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Second Floor of The First Block.

Fig (6)
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Fig {(B) : Textual Information.



