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Hakikur Rahman

~Part Two

ENGINEERING AND SYSTEM ASPECT OF COMPUTER DESIGN

‘Two type of MOSFETSs are avail-
akle; p-channel and n-channel.
Each of them consists of a drain, a
source, a gale and a subslrate area
with external terminals. p-channel
MOSFETs are applied with nega-
tive voltage at the gale and positive
voltage lo n-channel. Hence, they
act as swilch and used in relay
contact” {vollage applied to gate,
drain to source resistance varies
and a conneclion or disconnection
happens there).

Main advantage of CMOS is its

.extremely low power dlsslpalion
rela-

due to current sensitivity and

Lively hiﬂh spc:d n[ aperation (in
order of of operalion or

more). CMDS NAND and NOR gate

are practicaily available.

Usually, Lo%i ales are classi-
fied ac:zmdlng eir fan-in-fac-
tor {which is the number of inputs
available to a gate), for example,
fan-in : 2 means a 2-input NAND
gate or, fan-in : 4 means a 4-input
NOR gate, ete. Similarly, for DIL
packages the number of inpuls
which can be fed from one outputis
called fan-out factor and this may
varies from 5 fo 10, (ncluding
power gates supplying up (o 5
inputs. 14 or 16 or 18 DIL packages
are usually available.

Most common manufacturers,
like Texas Instrumenis, Fujitsu or
Signelics are marketting logic sub-
systems in integrated circuit form
for their NAND/NOR elements,
They can classtfied as MSI (Me-
ldlum Scale Integration) subsys-
eims.

MSI subsystems has few basic
building blocks, which need to be
clarified.

m&%ﬂ%&hﬁ&mmﬁ
cuilsare usedin basic na.—ysnth-

metic ?!lems at single or multy;
S R A o o ke
sively OR plus carry logic gates.
Look-a-head carry generators are
also provided by most of the manu-
factuters.

ﬂhlalzlul;mmu_surh as JK,
SR and D-lype clocked bistable

circuits are found particularly in
TTLsystems. Some of them include
masler-slave (dual-latch) bistable
circuits or, d.c. SR (loggles or
latches) bistable circuils. These
clreuits are usually constructed
from quad 2-input NAND/NOR
packayes.

Single-shot or monostable ele-
ments are used [or Uming control
and oscillation ipurposes in the
clock circuitry.

Cougters in both synchronous
and asynchronous form are used
for binary, BCD and decade count-
Ing circulls as up or down counter.

jlggg sters such as single or
mulliple-stage shift registers with
pam].lcl,fsnrlal l ul,’nul&ul are
normally used»for storing and
manlpulaung d@:lal data.

Line_drivers such ‘as power
ampliliers for driving peripheral
devices like, relay mnlaclnrs pa-
per tape readers, etc.

Transceivers are used in bidi-
rectional bus driver circuits for
inpui-output purposes.

€l nsmilter] for in-
terfacing inpul-oulput peripherals
such as communication channels
in networks
. Analogue to-djgit
are use for conversion of analogue
signals to Jogle voltage level of Os
and Is and vice versa

ser and o

isolators are it e Inlcrfaclng
one type of logic system o another
1¥pe by changing logic vellage lev-
els..

Ee%u_ausf_g?uw%
used lomuliiplexa number of

cuits
inpul channels to a single output.
say memory address d:cuﬂp
RAM decoding, ete., and for cDm-
paring binary ‘numbers or parity
checking purposes,

] are used' for
decoding and table-loo-up pur-
poses.

Ex| ggnﬂgnf g%lgﬂ suchasaDTL
NAND gate tothe base of (ransistor,
used Lo Increase fan -n factor of the
element, usually called expand
ers. Somelime, fan-oul factor can
alsobe increased by using separate
bufler amplifiers.

There are few factor also to be
compared for logic systems :

: igh speed
purposes DL, RTL, TTL. ECL are
sclected, for low power circuits
CMOS are prescribed,

Fan n[Egn -out_factors : This
Involves propagation delay, whcn
used in conjugatlon with expand-

: The maximum switch-
E raie of simple set-resel bis-
les, also known as toggle-rate.,

ilgrics from 500 KHz io 150 MHz for.

m%ga_mw  The time
delay through the element between
input and output wavelorms which
vary with loading temperalure,
fan-out and collector supply volt-
age. Typlcal propogation -~ delay
Or‘."lri from 1-100 ns with average

To determine

| g‘;ﬂ# voltages :
the supply voltage, type of logic is
im|

riant, whether il is negalive or
posilive logic; maximum terminal
rating, the limiting value which
can happen before any damage 1o
the component ; line Voltnge and ¢
tolerance, normally -1
except for ECL ‘which has Iess fol-
erance value: ele.
: Here size of
ule s important, whether It is
TOS or DIL or flal-pack or surface-
mounled, their pin spacing, can
ive information on how eas) th:
ardware assembly would
whether package will have any
repiacemen(p lem, ete.
faj te : Simulation of
[L\Ilum Tale is qmle difficult at the
manufacturing stage, since diver-
sified data is not available at thal
moment: However, using computer
simulation this thing is being taken
care of.
it's joise_immuni
‘This is very imporiant faclor 16 a
logic systein, which Is the differ.
ence of logic output and input volt-

age. A circuil’s noise level also

depends on other factors, such as
working temperature. ambient
temperature, power supply voltage
and current and fan-out.

sjjlb;y tems : Always capacitance
e ccuskcptat thi:yriinh%aum and
circuits are manufactured 1o be
able to run with longer cables.
Usually longer cables induce
higher capacitance value, which
depends on the oulpul impedance

and it must be low to prevent more
power _ dissipation, DC inlernal
nolse.'ete.

nction : This is
the most imporlant faclor, whether
a gate sys(rm would be NOR or
AN o K or Skt or masl:r slave
Or one-: shm The function it is per-
forming, whether it is a shift-regls-
ter, or line driver, or counter, power
driver. elc. Type of logic and func-
tion must be compatible to main-
tain harmony in operation.
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But, many tHme el compari-
suitef 1l < ol properiies may
not result n selection of an ideal
system. Say. tempted by the above
factor, one may select an IC manu-
factured by some unknown com-
pany. Here lies the overall quality
and reliablity of that company in
the future long run in the giobal
market. Also, some of the manufac-
turer may discontinue their batch
afler same Ume, which may lead Lo
serious design changes at the last
phase of preduction 1ime, a risky
and cumber some job, Indeed.

So, selection of ‘a chip which is
available in the market foralong
time s a necessary requirement,
which has ultimaiely debugged
from production falfures. Large
amount of supply should be
ensured. Techn tance
from the manufacturer should be
obtained. The chip should be cost
effective, i.e., cheapgr. Also,
should be cheaper in future.
There are alternate manufactur-
ers (compatible) and readily
available. The product can work in
diversified condiiions, l.e., inter-
facing condition should be casy.
‘These are few criteria one should
keep In mind for selecting chip for
their manufarlurln%ipmoess

Now, comes the linal testing of
component_inside the logic sys-
tems: s effect in the family, which
includes fan-in, speed. propaga-
tion delay, type of gate, [an-out, elc.

Some may prescribe. a hlghlg
speed Integrated logie clrouit wit!
propagation delay less than 1

d and’ cas

Ra:enlllzé even dependency on
MSI and LS componenls are re-
d.udn%vmpld after introducion of
VLSI (Very Large Scale Integra-
tion). However, MSI and LSI are
used in some full-adders, shift
registers, ROMs, PLAs, efc., using
bipolar technology based on junc-
tlon transistor theory and “MOS
technology based on ficld effect
transistor theory.

\Using bipalar technology, speed
of bperalion Is being Increased with
almost no Interference problem.
Bul, this type of technalogy can not
ber used ?ﬁarger rhainr? for ex-
ample. more than 30 to 40 gales
per square milimeter can creale
severe problem, Le.. the packin,
density should be kept low an:
hence Lhis resulls in costly assem-
bl

v,

“To overcome this problem, a
new Lype of bipolar technology has
been éli&i:dﬂ(‘td‘lknm:nﬂa}s ,:::h

ited injection logic J Wi
gr‘t’i“ almost slm!.i%‘r speed and
arﬁer packing tlensity. like CMOS
devices (100-200+gales/sq. mm.).
Mlcmwmguler chips are using
MOS and PPL technologles for
LSICs.

©On olher hand, pin-limitation
is a major consiraint in LS] circuit
design, where number of external
conneclions is controlled by the
physical size of the chip. DIL pack-
Béesare usually found tobe of 14,
16,24 pins and al most 64 pins. So.
1t is always imporian! to obtain as
much logic possible onlo a single
chip, using serlal connection or
coding method, thus Increasing

cading {minimum length for Inter-
connecting path). Due to lead in-
duclance and stray capacitance,
longer signal path also creates
cross-talk and ultimalely cost of
longer PCBs arc always higher
than simple PCBs.

In fact, nowadays logie clrcuits
are selected in respecl of their
number of connection and Jength

the gat in ratic.

I should be noted that, LSI eir-
cuits are not yei ulilizing their full
capacity and compulter system
destgn::yrs are warkis?g at ahrfsl [}
generate new LS] circuits. Few
restrictions remains there, such as
a'viable design philosophy seems
un-familier after few months. ele.

So, to Implement a compuler
syslem design as LS| circuil, the
desi 1stbe separated into suit-

of inter rather
gates, which ullimalely led ta the
idea of using Large-Scale-Inte-
grated-Circuits (LSIC) and manu-
faciurers are producing more com-
plex logie circuits, namely micro
compuder systems, for example, a
complete micro compuler sysiem
on a single monolithic subsirate.
Hence, by using LSICs physical

size and length of interconnecting '

paths are drastically reduced. thus
improving system cfficiency at a
very good rate. These leads lo re-
duction of uses of conventional
logic gates like. NOR/NAND, etc.. a
combinatlon of them is always pre-
erred.

able chip-sized sub-systems and
componeni’s position should be
known before masking and etch-
Ing, Robotsare being used for these
type af'works, but still actual mask
cutling. preparation and produc-
ton of masks are very lime con-
suming and expensive process (a
mask may cos! not less than us
dollar 20,000]. Hence development
costs only can be recovered
mass scale production.

N {To be continued.

B

Hakikur Rehman
c. Engg. (BUET), ME (AUB)
Director, [CMS.

HP’s Portable 600 dpi

Laser Jets

Hewlett-Packard ~ Co. intro-
duced & portable prinler logether
with LaserJet 4 and 4M 600 dots-
per-inch (dpi) laser printers for PC.
Macinlosh and nelwork-comput-
ing systems,

The 4-pound fow priced HP
DeskJel poriable printer is about
hall the size of a notehook PC.
Users can feed lefter-, legal- and
Ad-size cut-sheet paper, iranspar-
ency film and labels manually.

'he printer can be cofinecled (o
any IBM-compatible compuler and
prints at a resolulion of 300 dpl.
Print speed is, up (o three pages per
minute.

The poriable printer [features
iniernal fonts that include CG
Times, Univers and Courier and

. Letter Gothic. Users can print scal-

able True fonts and the
printers’s internal fonls. The
printer comes with a onc-year lim-
ited warranly. A rechargeable bal-
fery is avaliable separately.

The Laserdet 4 printer features
an enhanced PCL 5 printer lan-
guage and has 2M bgles of mem-
ary, upgradeable Lo 32M byies. The
4M printer offers inicgraled Adobe
PosScript Level 2 software, 8M
byles of memory and anfomatic
language and intt Liee swilchlr\g
for use in Marintosh and mixes
compuling environuments.

Bolh printers feature improved
print quality al processing speeds
skx times faster than the LaserJet
111 printer. The print quality of the
printers have been enhanced
microfine foner and Resolutlon
Enhancement Technology. The
products also allow aulomatic
swilching between parallel. serial
and LocalTalk in mixed computing
environments,

COMPUTER QUOTABLE

“Baftwaee can 4e
dane anguhser thees
ia an indiNdeal watk
electaloity and a

computer.
David W. Smith
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NEW ‘MACHINE' MADE FROM
BIOCHEMICALS

Us scientists have come up with
anew “machine”, which Is made up
of biochemicals and not silicon. lo
mimic the human brain.

John Ross of Stanford Univer-
sity said that such a machine
would exist within the year and
could be initially used for basic
compulalions, such as addition
and subtraction.

ss with his co-warkers Allen
Hjelmsfelt and Edward Weinberger
at the Max Planck Institute
Biophysical Chemistry in Gottin-
gen have designed this simple
compuler. which esseniially, al-
lowed model neurons (o conduct
binary computations using many
of the same biochemicals used in

uman brain,

The flrst prototype the l:amwm
build will be a Turing machin
based on the ch:ml:nl reactions or
specific enzymes. A Turing com-
puterisamachine that can add two
numbers ol any size in binary code.

The theoretical chemical com-
puter begins by crealing model
neurons ‘reaction mechanisms'
consisting of several compart-
menls of enzymes sliling ina com-
mon liquid. These reactions can be

artificially malnlalned\\lih high or
Igw concentrations, !

low concentratio:

LEADS (,nrpur'mm Lud,, the eaclusive disributar of
NCR Corporation, USA, has recently obtained a con-
tract of USS330,000.00 for computerizing the entire

Fromt & Back offi wellas Food &

LATEST PARADOX TEN TIMES
FASTER THAN OLD VERSION

Borland has unveiled Paradox
4.0 a major uj de to its PC-
based relational database.
Paradox 4.0 delivers more
speed, a windows-like user Inter-
face. enhanced network perform-
ance and expanded Paradox Appll-

_cation Language, PAL,

formance in Paradox 4.0 has
been enhanced. On average, Para-
dox 4.0 Is_10 times faster than

Al the’ core 'of Paradox 4.0
performance improvements
VROOMM 2.0 (Virtual Runtime
Object Orienled Memary Manager).

ROOMM allows applications
to manage memory more eflectively
1o Qrmv faster performance.

ROOMM 2.0 extends this tech-
nology to supporl extended mode
operation and access daia [aster in
both standalone and ne
environments.

Paradox 4.0 lncm'puralﬁa new
lock manager. comp of a
single "iock - file, whk*_h ruvld:s
users with greater ﬂcxigihty 1o
work with local or shared data.

In addition, Paradox 4.0 will
cache the lock file on the network
and compress its size {o further
enhance network performance.

0 s a windows-
rInten‘a:: with easy-lo-use
pull-down menus, mouse

o lsupport, resizable win-
) duw;s and pop-up dialog-

A conlext sensitive
S r gives users in-
slant access (o frequently
used commands.

Variable length memol-
ields have been added to
Paradox 4.0 Memo fieids
can contain up lo 256 Mb
of information per ficld
with up to 4 Gb per table,
letting users store virtually
any size flle as a memo.

‘A bullt-in memo edilm

WORLDSCRIPT JUMPS LAN-
‘GUAGE BARRIERS
Apple has announced its
WorldSeript technalogy. The intro-
duction of WorldScript will trans--
form the Mac inta the first inlerna-
tonal PC through worldwide Jan-;

guage support.
The new technology includes
support for text Input and diap!ay

as well as for mcorc*ﬁo lan-
guage atiributes, as date and
time formats, for most writen lan-y
Huages. |
With WorldSeript, Apple
vides built- lnsupporl 1o handia the
complexities of non-Roman lan-
guages. This Includes system-level’
support of two-byte languay
sugﬁo as Japaneseytchinasge agcs
Korean. and onc-byle languages
such as Arabic and Hebrew,

Integrating this enabling tech-
nolcg;gll;?to gystem 7 allos n%l.'- the!
Mac ta be quickly localised for any.
language. Integration of language
will_enable thirdparly software
developers to develop and localise
applications for markets through-
oul the world.

EVEREX AND HP PCS WITH
SPEED DOUBLING CHIPS

Everex and Hewleit-Packard have
both Joined the crowd of PC manu-
facturers who have announced
systems based on the new Intel
486DX2 66 MHz speed doubhng
chip. HP Is offering a 66 MHz 48
DX2 system, the Vectra 486/66U,
that is 205 per cenl faster running
AutoCAD release 11 than a Sun
Sparcstation 2, while Everex has
four new models including a Step
Megacube network file server.

Toshiba Introduces New
Notebaoks
Toshlba has inlmdumd the Sat-
The

. | lets users eas!
modify memos. Queries
and searches can also be
performed on-memo fickds.

The product can also
store and retrieve Binary
Large Objects (BLObs) in
memo fields. BLObs can

of Hotel Sonargaon. The products that will be insialled
in Hotel Sonargaon consist of a midrange NCR Sysiem
3445 with AT & T Unix Rel. 4. several crmrinals and

NCR 2760 F&B Te

contain any type of binary
dala including graphics,
sound and mullimedia
files.

i, Shakh Abdul Az Managing Director of LEADS
Comporation Lid. and Andrew McBurine, General
Mansger of Sonargaon Hotel signed for their respective

organisation,

tion Language. PAL. Is a

powerlul, h proce-

dural language that lets

users creaie sophisticaled
i quickly.

The Paradox Applica- -

Salelllte Serlu remurts three
models - the T1800, T1850 and
Tlisoc --with variations in hard
disk and RAM capacity and mnnn—
chrome or ul g’m‘?é
Nematic)
technaloj
‘The T1800 comes standard with
a20-MHz 386sx CPU, 60 MB hard
disk drive, 2 MB RAM, (expandable
10 10MB), while the T1850 fealures
a 25-MHz 386sx with a cholce of
80 MB or 120 MB hard drive. 4 MB
RAM (expandable to 12 MB). Both
6.8 lbs nolebooks have a 9.5 inch
VGA compatible black and white
LCD screen with 64 gray scales.

colour disp]ay
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NEURAL SYSTEM MIMICS HUMAN LEARNING

A Compuier than can think like the human train is the uilimale goal of many scientists. A neural
comptusr baing davaloped in the US shows that the goal is not so elusive after aif
i L H

It is still light years away from
HAL. the com%tng: with lh:y killer
personality in the movie “2001"
But anadvanced technology is now
being developed that will allow
compulers Lo learn In a similar way
to humans.

The experimental neural nei-
work compuier developed by
Bellcore, a research organisaion
owned by US reglonal telephone
companles, leams i a. manner
similar to the way school siudents
learn 1o write by copying letlers
from a textbook or blackboard.

It calches on by following simple
examples. coded in the form of elec-
Lronic signals, which are provided
by an electronic leacher’

The computer then processors
these signals ‘much llke the way a
person leams 10 add two numbers

tagelher and then generalises that

knowledge o solve other addition
problems.” sald Josh Alspector.
director of neutral network re-
search al Bellcore.

The new neural network lech-
nology was inspired by struclures
in the human brain, he said.

“The prolotype computer can
process Information al  signifl-
canily hl%h speed because it works
in paralel, similar (o the brain.” he
said.

In comparison, most standa-
lone compuler and simulated neu-
ral networks process informallon
serially, one step al a lime.

s new computer can learn
and process pallerns in more than
100,000 Inchividual signals per
second. a speed aboul 10,000
limes faster than what is possible

fingerprints and recognise a smell.

The Bellcore computer relles.on
an experimenial compuler chip
which the research centre first
brought out in 1388,

Like that chip, the more ad-
vanced version conlains inlercon-
nected circuits which were in-
spired by the neural processes of
the human brain.

Sclentlsts believe hat in the

_brain several billion cells called

‘neurons’ transmil molor ‘sensory
and olher Impulses across gaps
called ‘synapses.’

Smaller scale .

On a much smaller scale, the
advanced chip processes informa-
o by using electronic versions of
496 synapses and 52 neurons,

This computerised collection of
interconnecled clrcuils -provides
the neural computer with the proc-
esses 1o learn and make declsions.

musi first demonsirate the
technology's usefulness In -
cal app]lgllnns. Alspector m

“We're nol making any plans for
the commercial market.” he said.
but il promises a lot of potential for
ihe future.

“It's a very generic technology,”
he said. "It ?a’r%h: used for a ﬂi?’o(
things.”

For example, it can be used for

attern recognillon systems for
[ace, speech patlerns and voice. T
will be especially practical in opti-
misalion lype problems such as
assessing [requencies in cellular
telephone sysiems.

Another area where it can used
in is signal processing for the
equalfsation of regular {elephone
and fiber optic lines.

It can alsa can eventually be
incorporated inlo expert sysiems
by giving training examples and
sets of rules for handling load

Inordertoy nt the chip from
getling ‘stuck’ during the decision
making process, special electronic
structures on the chip prod neu-
rans with electronic ‘noise.’ en-
couraging the chip to make a good
decision. -

The rimental chip is "cas-
cadable,” allowing 1t to be linked
with similar chips. Eventually, this
could allow a compuler (o be linked
into a larger system so that it can
process information faster.

Bellcore researchers will add
additional chips 1o their prototype
compuler lo creale an experimen-
tal neural learning computer that
will help solve problem faced in
telecommunicatlions network

with a sophisticated workstation. '
The tal

and op sys-

may eventually provide a new gen-
eration o[neuraflcammg compul-
ers Lhat will be able (o solve some
classes of complex problems faster
and mare efficiently than conven-
ticnal machines.

And one day, these computers
may also be 10 identify spoken
words, readhandwriting, idenfy

lems.
These include assigning fre-
quencies to wireless equipment,

. he said,
A Callfornlan company has al-
ready brought out the first product
that uses neural network technol-
ogy. sor

Last monty, VeriFone unveiled
ils Gemslone Onyx cheque reader
which it considers the first com-
mercial application of neural net-
work chip Lechnology.
+ Onyx uses an Inlegrated elec:
Lronic “relina’ and eleclronic neu-
rons lo instantly recognise ihe
magnetic ink characler recognition
characters printed on the bottom of
checks, even Il the MICR print
quallty is poor.

The neural network chip usedin
Onyx was developed by Synaplics.

This new computer can learn
and process patterns in mare
than 100,000 individual signals
er aspeed about 10,000

rouling telg calls, P

ing telephone company busincss

data for storage and (ransmission,

and recognising speech.
Commercial applications would

be hard lo predict and Bellcore

times faster than what is pos-
sible with a sophisticated work-
station.

MARTIN CHEEK
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The utility of this progras is to desonstrate the
application of turbo C graphics capability. In
thic progras an analog clock has been
develaped. The clock will give the systea tise
every the progras is executed and then run
autosatically and will be displaying tise as
long as the progras is executed. '

!
# include {(graphics.h)
¥ include (math.h>

¥ dnclude (dos. by

int ox,ey,ry

int counter;

int x)y;

flaat theta,pie=3.1425%;
float thetal theta2;

]
Here is the saini) progras, It has been developed
for using in monachrose sode, Programsers can try
and sodify it for using in different colored mode.
The size of the clock can be changed by changing
the value of ‘r'. The position of the clock can be
changed by changing the value of "ca’ and ‘cy’.

aainl]

{

int graphdriver ,graphaode;

struct tise ttinep;

cx=300;ey=1705r=130;

graphdriver=DETECT;

initgraph{kgraphdriver, dgraphaade,“cs\\c' )y

itializing from systea clock 8/
qettine(tisep);

theta= (ples2.0-(tisep-)ti_sec)i2ipie/s0.0);
pie/2.0-( -)ti_si i 0);
theta2=(pie/2.0-(tinep-Dti_hour |83424pie/60.0
~(tinep=rti_nin}i26piel720);

/1 Here the seconds’ leg position depends on theta,
the position of the sinotes’ leg depends on thetal
and the position of the hours® leg depends on
theta? &/

while [1==1)
{ for{counter=1;counter (=b0;counters+}
{union REES rgjrg.h.ah=l;

*

intBb(0x1b,brg,brg);

if{!(rg.x.flags & O0xd0))

{closegraph(};

exit(0);} /1 statesents used to retreat fros the
pragras by pressing any keyd/

setcolor(WHITE); :

seconds_legl)}

ninutes_legl);

hours_legl);

sound (100013

delayl100);

nosound(};

delay(B77.7);

It prograssing delay of 23.3 sili seconds ina

cosputer with clock frequency of 20 MHzt/

setcolor {BLACK);

seconds_legl);

theta=theta-2¢pie/40.0;}

setcolor (BLACK];

minutes_leg();

hours_legl)j

theta2=thetaZ-24pie/720.00;

thetal=thetal-21pie/0.0;

}

}/8 End of the sain program §/
1
/1 The function frase() is used to coastitute
the frase of the clock ¥/

1t W
frase()

A

char Blist[12)=
(120,117,213, 40,15

E O TR

b

it x,y1,02,y2,55,53, 14,44}

float thetal=pie/2.0f

for (counter=1counter(=12;counters+)
{xi=(cxtrt0.978cos| thetads20pies 240,00 141.3333;
yiscy-ri0,970sin( thetade28pie/240.005
x2={cxertl, 03bcos( thetads2pie/240,0)181.335;
y2=:1-(l1,ﬂ’slilnlthh3|?l]i!liioyﬂl;
x3=(crort] . 03tcos( thetad-24pie/240.0)181.533;
y3=cy-ril.03sin(thetad-21pie/240.0)5
xd=(cxtr$0.97¢cos( theta3-20pie/240.0))11.333;
yh=cy-r10.970sinthetad-21pie/240.0);
Tinelxl,pl 52,2}

line(x2,y2,x3,y3)§

Tine(x3,y3, 14,y
line(xd yd,x1,y1)5
floodfill({cxericos(thetad)}il, 338,
cy-risin{thetal),NHITE);

wovetal (cuerdd, 838cos( theta3t2epie/240,01)81, 3333,
ey-r10,850sinl thetad+21pie/240.01);
outtert(list{counter-11)

or  FUREIR wie fErTaE dany



thetad=thetad-24piedd/0.0)

for {counter=0jcounter(=3%;counters+)
(xl=|crertl.03kcos(thetad) 191, 3333;
yl=cy-ral.03bsin{thetall;
*2=(cx+r80,970cos(thetal) 11,3353
y2=ey-ri0,97sin(thetad);
Tine{xd,y1,52,y205
thetal=thetal-20pie/t0.0;

) §

setlinestyle(SOLID_LINE,0, THICK NIDTH)}
circlelcxdt. 335, cy,r11. 33305
setlinestyle(SOLID_LINE,0, THICK NIDTH);
rectangle( (cx-ril, 21,333, cy-ril. 1,
(exdrel 200,383, eybrlu 1)
‘settillstyle (HATCH FILL WHITE);
{loodfill {(cx-rol. 148,333, cy-ral. 03, W?EI;

Y 1% End of the function frase() 8/

1t - 4
/¢ The utility of the function seronds_legl) is to
draw the seconds’ leg of the clock. After each
second it is updated as its position depends. on
“theta’ which is updated after each second.t/
seconds_legl) = '

Lint el yl,02,¢2; .

xl=| [::0rl0.ll|:niltmi+|lejIll 35

yl=cy-ri0, 1¥sin(thetaspiel; 5
¥2=(cxirs0.Tacos( theta) 181.5%; -7
y2=cy=r10,7tsin{theta);
setlinestyle{SOLID_LINE,O,NORN_WIDTH);
Line(xl,yl,x2,y2); =

} /1 End of the funtion seconds_leg 3/

1t "
13 The utifity of the fanction minutes_leg() is to
dran the sinutes’ leg of the clock. After each
sinute it is updated as its position depends

an ‘thetal’ which is updated after each minute.t/
i L
ainutes_legl)

{int xd,yl,x2,y2,x3,y3, 14, y4;
setlinestyle(SOLID_LINE,0, THICK_WIDTH)}
sl=(cuer/ébcosithetal+2epies2.00)01.33;
yl=cy-r/bisin{thetal+2bpie/12,005
x2=(cxtrdb.bdcos thetal ))81.33;
y2=cy-ri0.bsin{thetall;
a3=(ca+r/bbeos{thetal-24pies 12,00 100.33;
1S=tr-rms$nEtMl;l-!lpu.’l!.u]; .
ak=eetl. 35 pd=cy;

Tinelxd,pd,21,y1}y

Tinedal,yi,x2,y2);

Tine(x2,y2,¥3,y3}}

Line(x3,¥3,x4,y4);

3} 13 End of the function winutes _leg 87

it t
4 The utility of the function hours_leg{) is to |
draw the hours™ leg of the cleck. After eich
sinute it l.s upfated as its position depemis L7}

n “theta2’ which is updated after each
sinute. 4
hours_leg(}

{int x1,y1,x2,¥2,03,93, 38,94}
setlinestyle(SOLID_LINE,0, THICK KI0TH);
xl=(cxer/Bicos(theta2+20pie/12.0) )81.53;
yl=cy-r/8tsin( theta2+2ipie/12.0);
x2=(cxr 0. S8cos( theta2) 181, 33;
yZ=cy-r40.5tsin{thetaZ)y
3=(ceer/Bicos | theta2-Zhpie/ 12,0181, 5!;
y3=cy-riBtsin(thetaZ-20pie/12.0);
wh=ratl. 33 yd=cy;
linelsd,y4yxl,y105
line{xl,yl,02,¥2)}
Line(x2,y2,x3,y3};
Tine(x3,y3,xd,y41 1}
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LARGEST AND OLDEST COMPUTER CENTRE

IN MIRPUR
OFFERS FOLLOWING SPECIAL COMPUTER COURSES

1.0awm Eriry Operator's course (WS, dBASE, LOTUS WP 8DCS)
Duration | 2Mhs 15dys  Classes - § daysl week

Fee : Tk, 2000

2 Secretarial Courge witn Gamputer { WS, WP & DOS) 5 s
Dura Morths Classes : 3 daysi weok
Foe : Tk, 2000

3. Programmer's Course ( GBASE , Fox BASE & o)
Duraton : 2 Mosths Clnssas :3 daysi waek
Faa : T¢. 20001

4 Prasranwing in TURBG "

12 Mantns Classas ;3 fays/ woek

Fee T 2001

Narmal Coursen

Woosirias Toeoo.  BASTW. o Thoso.

Lulus 123 WordPertacis 1 Tk, 10000

sl Toikon.  FORTAMN Tezoow

Qualro Tk 2000+ SPSS PLUS 30001

DAL ICMS

Computer Training Cenire
A Project of DETOSEARCH

Mirpur 10- B, Avenue 1/ Plat }

Dhaka- 1221, Phone : 502458, 802763
(Group from NGO's , Banking Instutes, Socis! Author®-
ties, Govi.Organizations ére profered.
Discount are svailable for Froup of 8 or 16
Dedreslod Tramer in Software & Hardware Since 1888

COMPOSE
%
LASER PRINTING

ALSO

For Sales , Rent ,Services & Data Entry
oy Please} 815445
& | ca Jera2s3

ANANTA JOTI GROUP -

* MG ANANTA JOT { COMPAITER & GENERAL SYPRLIERS)

* WS ANANTA JOTI MLLTDAETALS [TV, ANTENAA & PUSTIC GOODS)

* MG ANANTA JOTI SECURITY | PRNATE SEGURITY, GARDENER & LABGUR )

HEAD OFFICE - Baltush Sheral Moscue
4RIA, Airpert Road
5 Dhahe - 1218, Bangladash
BRANCH OFFICE  : Lion Shopping Cantee

73, Aipoet Road (2nd Floor)
Dhaka .
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YOU CAN NOW AFFORD
A GOOD BRAND COMPUTER
FOR YOURSELF!
Taridom SUPER SLIM 286/N

THIS COMPACT CUTE LOOKING PC AT
WITH 35' HD FLOPPY 40 MB IDE
HARD DISK DRIVE AND TANDON 14"
VGA MONOCHROME DISPLAY
AT TAKA 47,000 ONLY !
WARRANTY ONE YEAR AND
OFFER VALID FOR LIMITED TIME

N
wgd\
“DISTRIBUTOR ¢

DESKTOP COMPUTER CONNECTION LTD

139, SHANTINAGAR DHAKA BANGLADESH PHONE : 34780
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