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Transfer of small amount of data,
between two computers can be done
by a physical starage device such as a
magnetic disk ora magnetic tape. But
faster transfer of a large amount of
data requires wiring the compulers
together to enable direct exchange of
Information. Vast amount of data are
now carrled by telephone lines and
applications of electronic data com-
munications are expanding in our
country. Electronic data communica-
tions are going Lo change the way the
business operates and the way we
work. As mare and more people get
access to computers there will be
greater reliance an the use of tel-
ephone lines for datu transfer for elec-
tranie mail, facsimile, file transferetc.
Computer based systems also can
savetime and travel costs through the
use of data communication through
telephone Hnes. Modems are required
to set up a communication link he-
tween two distant computers through
the telephone line (Fig. 1)

bps) and high speed (4800 (o 9600
bps] modems.

Data transmisslon rates are speci-
fied as bit rate or baud raic. The bit
rate is the actual rale of transfer of
data, whereas baud is the unit of
signaling. For higher data transmis-
sion rate special modulation tech-
niques are used which enable the
transmisslon of mulliple number of
bits per baud. High speed mades re-
quire two, three or faur hils per baud
to implement bit rates of 2400, 4600
or 9600 bps.

Modulation techniques

Telephone signals are analog in
nature, that Is these signals rise and
fall continuously. Compauler data are
digltal (0. 1} in nature and transmis-
sion of data from one compuler to
anocher over telephane lines creates
special problems. Thus it is necessary
to canvert a digital signal 16 anatog
from in order for a compuler to send
information over telephone lines, The
pracess of converting a digital signal
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Fig. ! : Functional aspects of the moderm.

to its analog
form is called
modulation, At
the receivin
end the analog
signal is con-
verted back to

Communication Modes

The commonly employed comai-
nication modes ‘in a modem are
simplex, hall-duplex and full-duplex,
The simplex mode provides one-one
way eommunication hetween (wo
polnts involving a transmiller at one
polntand a receiver on Lhe ather. The
haf-duplex provides two-way com-
munication belween (wo points but
anly one-way al & time, The arrange-
menis uses a receiver and a transmit -
terateach end, The full-duplex opera-
ton provkles a two-way communica-
ton with both polnts able to transfee
data simultancously, This mode re-
quires a four-wire telephone line un-
less when split-frequency band mo-
dem is employed. For spilt-frequency
band the bandwldth is split into two
separate bands one for transmlssion
and the other for receptian.
Data transmission rate

Data transmission speed, ulilizing
conventional tefephone lines, is an
important parameter for amodem and
depending Se this speed modems
can be cat dl as : low speed (0 lo
6G0bps). medtom speed (600 to 4800

its digital farm
and the process of this conversion (s
known as demedulation,

The major forms of modulation
(Fig. 2) used in medems are : ampli-
tude-shilt keying (ASK), frequency
shift keving (FSK) and phase-shilt
keying (PSK). In ASK a single fre-
quency is turned on to represent =
and It is turned off to represent “07.
ASK 15 used for very low speed trans-
mission because of its poor nolse re-
jeetion characteristics. The FSK uses
one frequency to represent a "0” and
another frequency Lo represent a *17.
In the simplest from af PSK, the phase
of o sine wave carrier is shifted by 180
degrees Lo represent a change in the
datafroma I toQorfromaOtoa L

A special divice called modem s
used at the transmitting end Lo con-

- verldigital signal toits analog form for

transmission over telephone linesand
another modein at the recriving end
converts the analog signal back (o the
digital form, Thus modems must be
present at the transmitting and re-
celvingends ofa communicalion link,
The Lerm modem is formed by com-
bining the terms modulation and de-
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Fig. 2 : Modemmodulationmethocs
: ful Amptifucle-Shit Keutng
(ASK), (b} Frequency-Shift
Keying (FSK).

madulation. Modems operating on
telephone lines are called volce grade
or voice band modems.

For error [rec data transmission
madems employ sophisticated modu-
Iation techniques. The FSK technique
is normally uscd in low speed mo-
dems. The receiver and transmitier
sectlons of the modems respond to
Lo different frequencies one for rep-
resenling O's and the other for 1's. In
PSK data arc transmitted as a phase
change information, The data are en-
caded by phase information of the
earricr signal (1700 Hz in some mo-
dems}), that is phase changes diflne
thedata. Transmitting multiple phase
changes enable higher ata encoding.

The simpie PSK has no real advan-
tage over FSK. By using additional
phase angles besides 180 degrees, two
or three bits can be sent in one baudd.
Two bits sent in a single baud are
catled dibils and three bits seni: in a
single baud are called tribits, Each pair
of bits In Lhe data stream is treated
together for dibit encoding, and the
value of the two bits determunes the
amount that the phase of the carrier
will be shifted. Common set of phase-

- shifts uscd to represent the four possi-

ble dibit combinations are ;

Dibit values  phase-shill {clegrees)
0o o
o1 a0
11 180
10 270

The value of the carrier, here, only



has to change for each two transmit-
ted bits. For example. If the value of
twg bils taken together is 00, the
pahsc of the carrler will be shifted by
90 degrees to represent that dibit.
Baud rate is the rate at which the
carrier changes. In this case it is not
the same as the number of bits trans-
milted per second. Here 1200 bits are
transmitted in one second at a rate of
600baud. This scheme s employed in
Bell 212A type modems, For full-du-
plex mode using PSK scheme two
dilferent carrier Irequencies {1200 Hz
and 2400 Hz in same cases) are nor-
mally used.

The data stream is divided nto
groups of three bits for tribit encod-
Ing. The following table shows one
common set of phase-shifts used to
represent the eight possible tribit com-
bination

tribit values  Phase-shift [degrees)
001 225
000 67.5
010 1125
011 157.5
111 202.5
110 2475
100 292.5
010 3375

The Beil 208 modems use this tribit
scheme Lo Lransmit data at 4800 bps
High speed modems emplay a com-
bination'of amplitude medulaiion and

o111 fom
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Flg. 3 : Phase angles for 9600 bit-per-
second transmission.

phase modulatien called by the name
quadrature amplitude modulation. For
example, a slandard 9600 bps mo-
dem uses twelve phase angles four of
which has four amplitude values (Fig.3)
Acoustic modems

Two different types of madems are
: acoustic modems and dlrect-con-
nect modems. An acoustic modem
consist:

pler is conneeted (o the computer and
a telephone hand-set is placed on top
of two speak

al very high speeds and require spe-
cial moise free dedicated or leased
lines.

P cu
pler is used for applications which
require special communication needs.
A standard telephone hand-set can
also be placed on top of Lhe caupler.
For using an acoustic modem. (he
telephone number of the remote com-
puter is first dialed and the

Uses

Amodem can be used for sending
and receiving electronic mail. access-
ing clectronic bulletin board. utilizing
public data networks [yet ta be in-
stalledin Bangladesh) dndmuﬂyoihcr

hand-set Is placed on i
when the answering Lone
Direct-connect modems

‘These maodems can be conneeted
directly Wihe 1elephone lines. Most of
the direct-connecl modems can be
used for voice as well as computer
communications. Two types of direct-
connect madems are : external mo
dems and internal modems.

An external modem is completely a
self-conlained unit and is plugged
inte a serial port the back of a compu-
ter. An external modem, a smallboxin
appearance, also requircs external
electrical power supply. An extermal
modem. attached o a computer by a
cable. is connected W the telephone
line. A number of status lights of the
modems indicated the activities to the
modem. Such activities include: test
mode, aulo answer, carrier detect,
send data, receive dala, ring Indic
ation etc.

Interfacing

Mosl of the personal computers
have a bulll-In communication
adapter. This adapter is calicd an RS-
232C connector or scrial port. The
RS-232C {alsa known as EIA-232D)
refers o the type of cable that is used
Lo connect the serial port and a mo-
dem. If the computer do not have a
buflt-in communication adapter, a
board should be added to the compu-
ter for connecting a modem.

An Internal modem Is an expan-
ston card that can be purchased and
installed in the expansion slol on the
mother board of the computer. Inter-
nal modem boards contain the elec-
tronic circuits for ¢

coupler
heard

Modems are
to connect two computers at a
distance. If two computes are closed
together and both have serlal porls
then amodem Is not required Lo ians-
fer data or exchange messagcs
Dbetween Lhem. The conncetion
belween two computers without mo-
dem is called a null-modem connce-
tion or dircet connection.
Selection of Modems

Modems are manufactured follow-
ing CCITT standards. The standards
relating to medems start with the
letter V. Examples are : V.26 which is
2 2400 bps modem. V.27 which is a
4800 bps modent. V.32 which Is upto
9600 bps modem cte. In the USA most
af the modems follow Bell Telephone
standards. Examples of these
standards arc type 103, 203, 208.
212 A modems.

The baste qualities 6l modem are:
r:gls(ml.mnwi(hFEC {in USA). Indus-
(ry standard (such as 1200 bps. 2400
bps), compatthility with Lhe computer

ele. The manual of the compuler
should be consulted before purchas-
Ing a modem. An intermal modem
draws power from the computer and if
the power supply of the computer
is enough (150 watts or nore) then
an internal modem may be
installed. However, external
modems are plugged into external
power saurce and (thus draw no power
from the computer.

Cost of medems varies consider-
ably depending upon the lransmis.
sion speed (1200 bps. 2400 bps. 9600
bps etc) and other features. Mast
no-line services and bulletin hoards

adapler. Some nal computers
aresupplied withinternal modembuilt
into them. The cost of an internal
modem is less than that for an
external one.

arintelli-

ly
than 2400 bps. For sending and
recefving vast quantities of data
through on-line services cxpensive
high speed modems can be Justified.
However higher speed modems are

pent in the sense that they do more
than translate information. Such a
modem ean test itself, connect di-
rectly to telephone line. dial the phone
number of another computer, answer
a telephone call, adjust to the rate of
data i Anurmal

to electrical noise and
interference. While purchasing a
modem a balance between cost and
features are generally taken into
account, Suchfeatures, among other,
include : automatic fallback that
is automatic adjustment to

Sitahaped apeaker eups miade ol
spongy materlal. It is also known as
acoustic coupler. The acoustic cou-

line s good enough for data transmis-
sion at low speeds. However, most
business organizations transmit data
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tran rale to match the
remuote system, auto dial. aulomatic
hang-up on carrier loss for incoming
calls etc. %



Protection and Networking in dBASE Ill+

The eneryplion process in particu-
larly useful if one wishes to market
pregrams developed in the dBASE pro-
gramming language and in the case it
helps reduce the possibility of unau-
thorized use. Encrypting command
files Is alse useful in a LAN environ-
ment as Lhe Source Code Frogram,
therefore, the actual program listing
i nat accessible lo the users, Moreo-
ver. encryption reduces  the size of
programs by remaving Lhe comment
lines and (ndentation. and thus re
sultsin fasler program exccution. This
process writes the command flles in
different way and this is why these
files cannot be read directly by dBASE
1+ gr any other DOS program or a
standard word processor, However,
the encrypted programs still run an
dBASE [lL+,

Ancther feature of encrypled files
Is that they can be linked fogether to
generate a single linked file and this
helps reduce the number of files
present on the disk

Two separate programs come with
dBASE 1ll+ package for encrypting
“andlinking program files viz. dBCODE
and dBLINKER and the package is
called RunTime-+,

dBCODE is used to encrypt the
program files. Tt removes the com-
ment lines and extra blank spaces
from the command file and rewrites
the files in such a fashion that can be
understood and run by ABASE 1ll+ or
dBRUNbut net by any other standard
word pracessor. Command files may
be encrypted one [ilz at a time or
all command files at a time through
a response

Now [ we want to encryp our flle
then we must use encrypt program
DBC. COM and we can get this type

of file In the "Samplc programs
and Utilities" diskette in dBASEIN+
package.

4BCODE requires that the file
which is to be encrypted should have
the flle extension name “src’. So we
have to copy the program file to some
other file name with file extension
".stc” with the help of DOS copy com-
mand, Lastiy, for encrypling the file
we have to

©:\dBASE>DBC .

then the monitor displays a mas-
sage and asking for a source fllename
and also promoting that the filename
should have "sre” as the file extension
name. Now Il we want ta enerypt Test.
sre file then we have to type

CADBASE>Test -

Kazi Sayeda Momtaz (Sharmin)

After locating the source file
ABCODE encrypts the Testsre file
and displays the fnl!nwmg Deasage

Creating CTest prg -

Completed.

Enter a source filename {.src) ar
press enter to end

Thus, it has encrypted the Test.src
file and generated a new fife Test. prg
which Is the encrypted [ite. We have to
remember that If we want toencrypta
file we have Lo copy the above-men-
tioned file tu the " src” extension name
before encryption.

When encryption s over, removing
the ".sr” files irom the disk we have Lo
preserve them in a safe place, The
encrypted files will run like a normal
program, but will not be able to view
them. Il any madification is required,
we can use the " sre” files and then we
an encrypt them again.

For cncrypting a few files there is
a advantage in dBASE lll+. Let us
assume that we have more than five
files and! Ilwe want to encrypl them at
a time then we can encrypt them in
one stroke though a respens file. The
response fil is standard ASCIH text
file which can be crealed by MODIFY
COMMAND or any text editor. This
respons file contains only the namcs
of the command files to be encrypted.
Each linc of this type of file cantains
one file name and file name followed
by 4 As for example, to create a
response flle Test.rsp and to Include
STUDENT, MARKS, EXAM, SUBJECT.
REPORT files in it we have to use the
fallowing commands -

Modi Comm Test.rsp J

STUDENT

MARKS 3

and lastly by pressing AW we
can save it

Through the response file if we
want to encrypt above-mentioned files
then we need to create a directory
which is called the source directo
and we must copy the above-men-
tioned files with the file

the required optiens should be en-
tered. These options may be cntered
in any sequence and a dash (—) pre-
cedes the options leiter and different
optiens should be separated by at
least u space g,

C:DBASE>DBC-Test.rsp-s /
Source/-0/Output/ .

where rTectrsp Is the response
file, Source is the source directory and
output is the destination direclory,

‘The dBCODE reads all the files to
be encrypled from the source direc-
tory and writes them in the output
directory after eneryption,

dBLINKER i5 used to link all the
encrypted files logether 1o generate
one consalidated application program.
ABLINKER reduces the number of pro-
gram files on the disk and speeds up
the exccution of a program, Now if we
want 1o link encrypted files then have
to use DBL.COM file which Is avall-
able in the "Sample Programs and
Utilities™ disk.

Like dBCODE, dBLINKER ioo can

used to link flles In the in the
Interactive mode or through the re-
sponse fle, To use the interactive
mode, we have to use DOS prompt
and then we have to type
C:DBASE>DBL J and then monitor
displays a message and asks a Be
name Lo store the final file. After this,
it prompts to enter the source file
names. After typing the enciypted files
one by one DBLINKER generates a
final linked-up output file,

For using dBLINKER Lo link sev-
eral files in one stroke like dBCODE
we can use a response file.

After all files have been correctly
linked up, the final file can be run
on dBASE I+ or d6RUN. To run the
final linked-up file through dBRUN
we may use

C:\DBASE>DBRUN Final 2

where Final is the fnal linked-up
file. Without dBRUN package we can
use Lhe final linked-up file through
ABASE dot prompt £.g..

Do Final

dBASE can be used in the Laocal
Area Network (LAN) environment

name " sre". After ereating source di-
rectory we have to ereate another di-
rectory and which is ealled destina-
tion ﬂirﬁnlnry which will receive the
encrypted files. If we want to know
more about dBCODE we must type
C:\DBASE=DBC  and then we will
get more Information about dBCODe:
The screen displays all the avallable
options with JBCGDE. However, only
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alar, The
Microcomputers communicate with
each other through cables. The pur-
pase of connecting computers in a
LAN environment IS resource sharing.

4BASE I+ fversion 1.1} is sup-
ported o three LANS viz.

(1) 1BM PC Network

(2) Novell Network

(31 3Com 3 + Network.

(Contd. on page 35/



EDUTAINMENT AND BANGLADESH

Children point out dull learning
session as thelr main exeuse for staying
away from school. Some experts say that
ehildren cannot cope with the teaching
methods used in mast school now a days.

refore. teachers should modify
their teaching technlgues to make
Icarning more interesting rather than
downleading the children with formulas
and theoretlcal eoncepts.

Children are easilyattracted tovisual
Information. They earn things, concepts
and ideas faster from images and
graphica. Therc ocsu saying —a picture

worth a thousand wo;

Today the word ndulﬂlnmml isa
popular hazzword, EGutatnment means
software that integrates education and
entertainment elements, with each
clement playing a significant role. For
parents whoawn PCs. can install games
oredutainment applications togiveextra
lessons to thelr children.

Basically.

Tively colours,

The latcst entry in the category of
creative tools s Prin Shop. The titlcaliows
childeen to create their own cards or
banner with varielyof fonts und graphics.

music and sound effect. |

Azam Mahmood

It is true thal in a counlry like

Bangladesh. with low level of income

and savings rate, It takes parents a

fortunc ta invest in hardware and

edutainment software but then itssound
ive their child:

These ever growing
cdutainment products. which are
normally multimedia based. put
additional demands on the PC. Before

education to make a headstart.
Unlike most of the vibrant South
East ‘Aslan countries, in Bangladesh,

users have fo define their PC

popular titles are nat

such as sight-and sound-enabled
systems.

Although most PCs support VGA
video cards which are sulficient for
edutainment software loday. they may
not support future versions with

available. ent
of Bangladesh though growing modestly,
butstill in the nascent stage. An upscale
in home computing shall surely spur
the cdulainment software market
in Bangladesh. And thal days are not
very far. @

So it is recommended to use the SVGA
cards as a long-term investment
prolection,
The size of video memory should alsa
n

Protection and Networking
(Contd. fram page 33}
In a LAN environment, a number of

thecard

users can sly access Lhe

becategartsed as such : drill-and-practice
products, multimedia reference materials.
simulation programs, compact disk- read
only memory (CD-ROM} story books.
preschool products and creativily tools

Mast of the early edutalnment
applications were drill-and-practice

the maximur resolution and number of
colours it can display.

Usually one megabyte (MB) of video
memary is enough to suppart up ta 640
by 380 pixelsof resolutionor 16 8 million
colours.

y in, the use of cither DOS or

products. Typically these

require users Lo solve a set of equatians

or answers to a series of questions. The

closest example is the Mental Math

application from WordPerfect's Main
treet collection.

makea big
Aiftrence Invidco performance. The us
af graphics accelerator will speed up the
videa for Windows application but not
DOS-hased applications.

. Xnother, Inigortknt elemienyte
oflware is the sound

use of the CD-ROM capabilities Lo store

:m:cxs. \n 2 basie PC configuration, the

Inorder

as alternative to the typical paper-based
encyclopacdias. Microsoft’s Encarta is

one of the atiractive CD-ROM
encyclopaedias that combines graphics,
sounds and motion. With a CD-ROM
encyclopaedia. texd, pictures 4 well as
sound and motlon piclures can be
incorporated.

to get a better quality sound, sound
cardsand speakers can be added. Before
buying a sound card, make sure that (¢
i3 compatible with most of the papular
multimedia software and

CD-ROM has become an important
device in today's edutainment software
because of its huge storage capability.

hucts,
is now the most exclting feature. The
objective of an edutainment simulaticn
isto helpuscrs undersiand the simulated
system or event

£ good simulation pfoduct‘]:lsuseys

Most.
excellent graphicsand sound capabilities
which require a blg storage arca.

A complete set of CD-ROM systems
consists of a drive and the interface
between the drive and PC such as SCSI

el part of
i, Users wil easily gel addicted to It.
SimCity 2000 is one good example of

such simulation product.
ROM storybooks use the

both items.

Speed is the most important criteria
in choosing a CD-ROM drive. Drives
with low-sustained transler rate canmiot

[ Multimedia PCs and CD-
ROM storage. Most of CD-ROM
storybooks use human narrator to tell
the story with suitable sound effects.
Alsafeatured s pronunciation of certain
wardsor phrases. Children can associate
the words with the sounds.

Preschoal products, also called
totware are intended for children as
voung as two years old. With tolware,
children are treated to real interactivity.

t enough and the
application compensates by skipping

frames, when necessary, This results in

Jerky videas.

Let's now look al the user interface.
Microsoft Windows isusually the preferred
operaling system as well as user interface
for edutainment software today. It offers.
ense of use where users only have to click
an lcons rather than typing and
memorizing commands as in DOS.
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same d and try to modify the
same record simultaneausly. This may
result in unpredictable data in records,

avercome this problem, the dDASE
Administrator updates the records
sequentially, thus maintaining the in-
dex files correctly. The dBASE Adminis-
trator locks the file/record before enter-
ing any data in it so that other users
cannol aceess the fle/record, Moreover..
the database files may be encrypted
through PROTECT.

PROTECT is a special facility avall-
able in dBASE Administrator. (L is used
for the security of database fles. The

PROTECT faclllly though meant for the
LAN environment, can aiso be used for a
single user or for a single computer
muilti-user configuration. it includes.
three level of security.

LOG-IN Security; Unless the correct
user Group Name, User Name and Pass-
word are entered, an access lo dBASE
1il+ 15 impossible. File and Fleld Access
Security: File and feld access security s
basieally used for a LAN environment,
Where different users arc assigned dil-
ferent access levels for database files
and their ficlds,

Data Encryption: Data encryption
encrypls data i.e., dBASE Administrator
rewrites the cantents of a databasc file in
such a fashion Lhat they cannot be read.
An enerypted file can be read only after
decryption. dBASE Administrator auto-
matigally cnerypts and decrypts  the
database files 1o which the user has
Iegitimale access, as required, ifaccesssd

~alter successful fog-in.

Using the protection facillty we
can market our program. So protection
facility of dBASE Ill+ glves us greal
advantage.

Reference :

GBASE 11| Plus made simple with
JBASE 1V and FoxBASE+ By R.K. Taxall.



