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Introduction

The most common
bus in the PC world,
ISA stands for Indus-
try Standard Architec-
ture, and unlike many
uses of the word
"standard", in this case
it actually fits. The
ISA bus is still a main-
stay in even the newest
computers, despite the
fact that it is largely
unchanged since it was
expanded to 16 bits in
1984! The ISA bus
eventually became a
bottleneck to perform-
ance and was aug-
mented with additional
high-speed buses, but
ISA persists because

of the truly enor-
mous base of existing
peripherals using the
standard. Also, there
are still many devices
for which the ISA's
speed is more than suf-
ficient, and will be for
some time to come
(standard modems be-
ing an ex-
ample).
As a
side note,
after 17
years it ap-
pears that
ISA may
finally be going the
way of the dodo. Mar-
ket leaders Intel and
Microsoft want to
move the industry
away from the use of
the ISA bus in new

machines. My per-
sonal prediction is that
they will succeed in
this effort, but that it
will take at least five
years to do it fully.
There are few stan-
dards in the PC world
as pervasive as ISA,
. - and  the
S8 hundreds

it of millions
of existing
ISA cards
will ensure
that ISA
sticks
around for some time.)
The choices made in
defining the main

characteristics of the
ISA bus--its width and
speed--can be seen by




looking at the proces-
sors with which it was
paired on early ma-

time. The ISA bus pro-
vides reasonable

which the lower

chines. The original
ISA bus on the IBM
PC was 8 bits wide,
reflecting the 8 bit
data width of the In-
tel 8088 processor's
system bus, and ran
at 4.77 MHz, again,
the speed of the first
8088s. In 1984 the

COMPORMENT  SIDE
Al
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IBM AT was intro-
duced using the Intel
80286; at this time the
bus was doubled to 16
bits (the 80286's data
bus width) and in-
creased to 8 MHz (the
maximum speed of the
original AT, which
came in 6 MHz and 8
MHz versions).

Later, the AT proc-
essors of course got
faster, and eventually
data buses got wider,
but by this time the de-
sire for compatibility
with existing devices
led manufacturers to
resist change to the
standard, and it has re-
mained pretty much
identical since that

throughput for low-
bandwidth devices and
virtually assures com-
patibility with almost
every PC on the mar-
ket.

Many expansion
cards, even modern

performance of the
ISA bus is not a con-
cern. However, access
to IRQs 9 through 15
is provided through
wires in the 16-bit por-
tion of the bus slots.
This is why most mo-

A A1 C18
SIS

B1 B31 [ D&

ones, are still only 8- dems, for example,

bit cards (you can tell
by looking at the edge
connector on the card;
8-bit cards use only
the first part of the ISA
slot, while 16-bit cards
use both parts). Gener-
ally, these are cards for

cannot be set to the
higher-number IRQs.
IRQs cannot be shared
among ISA devices.

ISA bus basics

The ISA bus 1is




used to connect pe-
ripheral cards to the
motherboard of PC
compatible computers

The ISA bus con-
sists of two connec-
tors, one larger than
the other. The larger
62-pin connector con-
tains enough control
signals, address, and
data lines to support an
8-bit card. The smaller
36-pin connector adds
8 more data lines and
additional IRQ and
DMA control lines to
support 16-bit cards.

Here’s a look at an
ISA card, showing the
connector:

Here’s what the
ISA motherboard con-
nector looks like:

Note: The power
supply that needed in
ISA card 1s +5V and it
is available at B3 and
B29 of the ISA bus.

The ground (GND)
is provided by contacts
B1,B10 and B31 of the
ISA bus.

Industry Standard

Architecture (ISA)
Signal Descriptions

12-,12+ ,5- )5+

Power supplies. -5
is often not 1mple-
mented.

AEN

Address  Enable.
This 1s asserted when a
DMAC has control of
the bus. This prevents
an I/O device from re-
sponding to the I/O
command lines during
a DMA transfer.
When AEN is active,
the DMA Controller
has control of the ad-
dress bus as the mem-
ory and I/O read/write
command lines.

BALE
Bus Address Latch
Enable. The address

bus is latched on the
rising edge of this sig-
nal. The address on the
SA bus is valid from
the falling edge of
BALE to the end of
the bus cycle. Memory

devices should latch
the LA bus on the fal-
ling edge of BALE.
Some references refer
to this signal as Buff-
ered Address Latch
Enable, or just Address
Latch Enable (ALE).
The Buffered-Address
Latch Enable 1s used
to latch SA0-19 on the
falling edge. This sig-
nal is forced high dur-
ing DMA cycles.

BCLK

Bus Clock, 33%
Duty Cycle. Fre-
quency Varies. 4.77 to
8 MHz typical. 8.3
MHz is specified as
the maximum, but
many systems allow
this clock to be set to
12 MHz and higher.

SD0-SD16

System Data lines,
or Standard Data
Lines. They are
bidrectional and tri-
state. These 16 lines

provide for data trans-
fer between the proc-
essor, memory and 1/




O devices.
DACKx

D M A
Acknowledge. The ac-
tive-low DMA Ac-
knowledge 0 to 3 and
5 to 7 are the corre-
sponding acknowledge
signals for DRQ 0-3,
5-7.

DRQx

DMA Request.
These signals are
asynchronous channel
requests used by I/O
channel devices to
gain DMA service.
DMA request channels
0-3 are for 8-bit data
transfer. DAM request
channels 5-7 are for
16-bit data transfer.
DMA request channel
4 1s used internally on
the system board.
DMA requests should
be held high until the
corresponding DACK
line goes active. DMA
requests are serviced
in the following prior-
ity sequence:

High: DRQ 0, 1,

2,3,5, 6,7 Lowest
[OCS16

I/O size 16.
Generated by a 16 bit
slave when addressed
by a bus master. The
active-low I/O Chip
Select 16 indicates that
the current transfer is a
1 wait state, 16 bit I/O
cycle. Open Collector.

I/0 CH CK

Channel Check. A
low signal generates
an NMI. The NMI sig-
nal can be masked on
a PC, externally to the
processor (of course).
Bit 7 of port 70(hex)
(enable = NMI inter-
rupts) and bit 3 of port
61 (hex) (recognition
of channel check)
must both be set to
zero for an NMI to
reach the cpu. The I/0
Channel Check is an
active-low  signal
which indicates that a
parity error exists in a
device on the 1/0O
channel.

I/0 CH RDY

Channel Ready.
Setting this low pre-
vents the default ready
timer from timing out.
The slave device may
then set it high again
when it is ready to end
the bus cycle. Holding
this line low for too
long can prevent RAM
refresh cycles on
some systems. This
signal 1s called I0O-
CHRDY (I/0O Channel
Ready) by some refer-

ences. CHRDY and
NOWS should not be
used simultaneously.

This may cause prob-
lems with some bus
controllers. This signal
is pulled low by a
memory or I/O device
to lengthen memory or
[/O read/write cycles.
It should only be held
low for a maximum of
2.5 microseconds.

IOR

The I/O Read is an
active-low  signal

which instruct the /O
device to drive 1its




Memory Chip Select
16 indicates that the
current data transfer i1s
a 1 wait state, 16 bit
data memory cycle.

MEMR

The Memory Read
is an active-low signal
which instructs mem-
ory devices to drive
data onto the data bus
SD0O-SD15. This sig-
nal i1s active on all
memory read cycles.

MEMW

The Memory
Write is an active-low
signal which instructs
memory devices to
store data present on
the data bus SDO-
SD15. This signal is
active on all memory
write cycles.

NOWS

No Wait State.
Used to shorten the
number of wait states
generated by the de-
fault ready timer. This
causes the bus cycle to

dress signals give the
system up to 16 MB of
address ability. The are
valid when "BALE" is
high.

MASTER

-16 bit bus master.
Generated by the ISA
bus master when initi-
ating a bus cycle. This
active-low signal 1is
used 1in conjunction
with a DRQ line by a
processor on the I/O
channel to gain control
of the system. The 1/0
processor first issues a
DRQ, and upon re-
ceiving the corre-
sponding DACK, the
I/O processor may as-
sert MASTER, which
will allow it to control
the system address,
data and control lines.
This signal should not
be assrted for more
than 15 microseconds,
or system memory
may be corrupted du to
the lack of memory re-
fresh activity.

MEMCS16

The active-low

data onto the data bus,
SDO0-SD15.

IOW

The 1/O Write i1s
an active-low signal
which instructs the I/O
device to read data
from the data bus,

SDO-SD15.
IRQx

Interrupt Request.
IRQ2 has the highest
priority. IRQ 10-14 are
only available on AT
machines, and are
higher priority than
IRQ 3-7. The Interrupt
Request signals that
indicate I/O service at-
tention. They are pri-
oritized in the follow-
ing sequence: Highest
I R Q 9(2),
10,11,12,14,3,4,5,6,7

LAXxx

Latchable Address
lines. Combine with

the lower address lines
to form a 24-bit ad-
dress space (16 MB)
these unlatched ad-




end more quickly,
since wait states will
not be inserted. Most

systems will ignore
NOWS if CHRDY is
active  (low). How-

ever, this may cause
problems with some
bus controllers, and

both  signals should
not be active simulta-
neously.

OSC

Oscillator,
14.31818 MHz, 50%
Duty Cycle. Fre-
quency varies. This
was originally divided
by 3 to provide the
4.77 MHz CPU clock
of early PCs, and di-
vided by 12 to produce
the 1.19 MHz system
clock. Some refer-
ences have placed this
signal as low as 1
MHz (possibly refer-

encing the system
clock).
REFRESH

Refresh.
Generated when the
refresh logic is bus
master. This active-
low signal 1is used to

indicate a memory re-
fresh cycle is in pro-
gress.

RESET

This signal goes
low when the machine
is powered up. Driving
it low will force a sys-
tem reset. This signal
goes high to reset the
system during power
up, low line-voltage or
hardware reset.

SA0-SA19

System  Address
Lines, tri-state. The
System Address lines
run from bit 0 to bit
19. They are latched
on to the falling edge
of "BALE".

SBHE

System Bus High
Enable, tristate. Indi-
cates a 16 bit data
transfer. The System
Bus High Enable indi-
cates high byte trans-
fer is occurring on the
data bus SD8-SD15.

SMEMR

System Memory
Read Command line.
Indicates a memory
read in the lower 1
MB area. This System
Memory Read is an
active-low  signal
which instructs mem-
ory devices to drive
data onto the data bus
SDO-SD15. This sig-
nal 1s  active only
when the memory ad-
dress 1s within the
lowest IMB of mem-
ory address space.

SMEMW

System  Memory
Write Command line.
Indicates a memory
write in the lower 1
MB area. The System
Memory Write is an
active-low  signal
which instructs mem-
ory devices to store
data preset on the data
bus SDO-SDI15. This
signal is active only
when the memory ad-
dress 1is within the

lowest IMB of mem-
ory address space.




T/C

Terminal Count.
Notifies the CPU that
that the last DMA data
transfer operation is

complete. Terminal
Count provides a pulse
when the terminal
count for any DMA
channel is reached.

ISA Bus Timing Dia-
grams

§Bit 110 Bus Cycles

AEN |
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Introduction -1
Overview 1-1

Desalination
is a water
treatment
processes  that
produced fresh
water, that is low
in total dissolved
solids (TDS),
from brackish or
seawater, that is
high in TDS. So
that it can be
used for drinking,
agriculture and
industrial
processes

In many places
of the world only

seawater, brackish
water 1s available.
This leads to an

increasing interest in
desalination
technologies, so that,
drinking water of

acceptable  quality
has become a scarce
.commodity

Fresh water
forms only about 1%
of total water avail-
able on earth. In the
gulf area 95% of its
water supply is ob-
tained by desalina-
tion of seawater. A
recent study shows
that the demand for
portable water in
Egypt is estimated to
be 12.9 x10yr, ’m °
by the year 2025
almost 3.5 times the
present demand shall

D be needed

The major-
ity of distillation

plants are installe
Saudi Arabia , Ku-
wait and the United
Arab Emirates. Half
of world desalting
capacity is used to
desalt sea water In
the Middle East and
North Africa, Saudi
Arabia ranks first in
total capacity about
24% of world's ca-
pacity. @

Historical 2-1
background

The hydro-
logic cycle provides
the Earth with a con-
tinuos supply of fresh
and for most part dis-
tilled water. The sun
drives the cycle by
providing the energy
to evaporate water
from ocean. This wa-
ter vapor, which ac-




cumulates as clouds,
condenses in the
cooler upper atmos-
phere and falls to the
earth’s surface in the
form of rain or snow.

A major step
in desalination devel-
opment came in the
1940, during war II,
when various mili-
tary  establishments
in arid areas needed
water to supply their
troops. The potential
that desalting offered
was recognized more
widely after the war
and was continued in
various countries. ®

Desalination -2
Technologies

Classification of 1-2
desalination
processes

Several
methods are known
for the production of
fresh  water by
desalting of seawater

or brackish waters.
The methods of
water  desalination
can be are classified
in many ways, one of
it 1s the dependency
of thermal energy for
desalination. The
different  processes
can be divides into
thermal, solar
-thermal and non
®) thermal processes

Thermal 1-1-2
processes

This processes can be
subdividing into :
-Multi-stage  flash
(MSF)

-Multi effect
distillation (MED)
-Vapor Compression
(VO)

All are thermal proc-
esses which produce-
distilled water typi-
cally this distillate is
very pure with low
TDS.Energy

required is  not
dependent on the

salinity of the feed
.water

Solar thermal 2-1-2
processes

This processes reveal
two sub-groups, di-
rect solar thermal and
indirect solar ther-
mal.

1- Direct solar ther-
mal processes :

-solar still

In which the solar
collector and the de-
salination unit are
one integral unit.

11- Indirect solar ther-
mal processes :

-solar pond

-Solar collectors
-Photovoltaic

Where solar energy
is first converted to
usable heat or elec-
tric power, which is
then used as the en-
ergy source for the
desalination plant.




Non Thermal 3-1-2
Processes
Non thermal proc-
esses can be subdi-
vided into:
i- Membrane proc-
esses
-Reverse Osmosis
(RO)
— 1= Electrodialysis
(ED)
Both technologies re-
move water from the
salt, which means
that their perform-
ance 1is directly influ-
enced by the salinity
of the feed water.

ii- Chemical proc-
esses'
Ion exchange -

Desalination  proc-
esses with technical
important are, multi
stage flash, multi ef-
fect distillation, re-
verse osmosis, solar
still, vapor compres-
sion and electrodialy-
sis.®

stage-The  multi
flash distillation and

reverse Osmosis are
the most common
ones, these two
processes make up
about 86% of the
total. The remaining

required more space
“for its collection.

Arid and sime-
arid zones constitute
approximately 40%

o f
the

are made up of %14
the other methods,
e.g. multt effect,
electrodialysis, vapor

) .compression, ...etc
a

Solar Assist 2-2
.Desalination

Sunlight is one
of the several forms
of heat energy that
can used to power
the desalination
plant. It has the
advantage of zero
fuel cost but, it

carth’s land area and
high level of solar ra-
diation and shortages
of fresh water in gen-
eral, characterize
them. Such regions
often possess reser-
voirs of either brack-
ish or saline water
that may be used for
both

drinking and irriga-
tion after suitable
treatment. Solar de-
salination  systems
may be an ideal

source of fresh water




for broth drinking
and agriculture in
arid zones.

Particularly in
desert arid areas,
where the incident
solar radiation

averages 5-6
*million kWh/day/km
These .“(see Fig. 1)
areas are often
developing countries;
funds and local
support for
sophisticated
technical systems
may be difficult to
find

The  future
depletion of
conventional fuel
resources  will
ultimately lead to a
widespread
harnessing of solar
energy. An
accelerated
utilization in near
future, particularly
for the purpose of
s e aw a ter
desalination, will

however only take
place at an important
scale, i1f desalinated
water can be pro-
duced at costs which
are competitive to
those resulting from
the production of wa-
ter with already ex-
isting plant options
consuming fossil fu-
els (e.g. reverse os-
mosis, vapor com-
pression or direct
fuel fired multi-stage

evaporation plants). ’
6

"Its likely to be
a key technological
development in Med-
dle East region for
the strategic objec-
tive of saving fossil
energy and the global
environment. The use
of fossil energies for
desalination leads to
an environmental
load. The water sup-
ply system using big
plants running with
fossil energies, how-
ever is not always an

. . 1
economic solutlon.( )

Egypt would be
considered as one of
the richest countries
of the world in the
solar energy
potential. Most of the
Egyptian receive
considerable annual
average of solar
radiation between 5.6
day) at’kWh/m)
Marsa Matrouh in the
north coast to 6.5
day) at’kWh/m)
Aswan 1n the south
@ of Egypt

There are three

basic ways in which
solar energy is used

to desalinate
3saltwter. These are

i- Solar humidifica-
tion

An example
of this type of proc-




ess 1s solar still, in
which saline water is
heated in a basin on
the floor of the still
and the vapor con-
densed on the sloping
glass roof that cover
the basin. Applica-
tion of this type of
solar desalination 1is
best suited for small
scale used by a single
family or small wvil-
lage.

11- Solar Distillation

In this proc-
ess, a solar collector
is used to concentrate
solar energy to heat
the feedwater so that
it can be used in the
high temperature end
of standard thermal
desalination = proc-
esses. This is usually
a multiple effect or

multistage  flash
process.
iii- Desalination

with Photovoltaics

Desalting
units that use Photo-
voltaics electric en-
ergy have also been
built to operate stan-
dard desalting proc-
esses like reverse os-
mosis or elec-
trodialiaysis.

Scope of this 3-2
Review

This review
provides a state of

the art reporting
some of the
technologies  that

were developed to
desalinate water with
.assist of solar energy
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Error Control scheme
for Transmission Impair-
ments

Sulaiman Kh. Yekhllf =3

- o [l
code,
N three checks

Abstract.
In the wireless
networks, one of

the key issues is to
guarantee various
Quality of Service
(QoS), under vari-
able radio link be-
havior. In this pa-
per, we show com-
bination codes of
error control
schemes using for-
ward error correc-
tion, while keeping
an efficient use of
the limited band-

width. We use a
Hamming (7.4)
and (12,8)
in which
bits
fare combined
with four infor-
mation bits to pro-
duce a block of
data of length n =7
for (7,4) code, and
in  which four
checks Dbits are
combined with
eight information
bits to produce a
block of data of
length n=12 for
(12,8) code. A block
of data of length 12
is too short to be
appropriate for a
practical data com-
munications  sys-
tem, but the mathe-

matics involved in
longer blocks
would become tedi-
ous [1].

Introduction

A signal, which
1s received at the re-
mote end of a link,
will differ from the
transmitted signal as
a result of transmis-
sion impairments in-
troduced by the
transmission  me-
dium. The three
main  impairments
are noise, distortion
and attenuation.

However, a typical
wireless channel has
a much higher chan-
nel error rate due to
the previous impair-
ments.

Two tech-




niques have been
widely proposed to
improve packet or
cell loss rate of
wireless  channels;
an Automatic Repeat
Request (ARQ) and
Forward Error Cor-
rection (FEC)
schemes. The ARQ
can reduce the
packet loss rate but
increases the packet
delay. In the real
time  applications,
such large delays
cannot be allowed.
Another technique,
FEC is applicable to
such QoS require-
ments with tight
bounds because it
can offer an 1m-
proved packet loss
ratio without packet
retransmissions by
adding error correc-
tion codes to pack-
ets. Since the band-
width of the radio
channel 1s limited,
the overhead due to
introduction of FEC

should be mini-
mized. So, there are
still scopes to im-
prove the QoS in
wireless Data Link
Control (DLC) layer,
and efficient utiliza-
tion of radio band-
width, which is the
main subject of this

paper.
Error Sources
The signal rep-

resenting the data is
always subject to
various error
sources. As the sig-
nal propagates along
the transmission me-
dia its amplitude de-
creases. This phe-
nomenon is called as
the signal attenua-
tion. The signal can-
not be detected if it

1s too weak. In addi-

tion, as the length of
the medium in-
creases the wave-
form also changes
during the transmis-
sion. This phenome-
non is called as the
delay distortion. All
transmission  errors
increase as  the
length of the trans-
mission medium 1in-
creases [3].
Error Bursts

In practice,
data communica-
tions systems are de-
signed so that the
transmission  errors
are within accept-

able rate. Under nor-

circumstanced

mal




there are only few
errors. It is also pos-
sible that sometimes
the interference sig-
nal is stronger than
the signal to be
transmitted. Conse-
quently, the data sent
during the break is
lost. The contiguous
blocks of data cor-
rupted by the error
signal are called er-
The

ror bursts.

length and  fre-
quency of the error
bursts depend on the
quality of the data
link, which 1n turn
depends on the
transmission  me-

dium and the signal

conditions [2].
Error Detection
Error detection
is a method that al-
lows some commu-
nications errors to be
detected. The data is
encoded so that the
encoded data con-
tains additional re-
dundant information
about the data. The
data is decoded so
that the additional
redundant informa-
tion must match the
original information.
This allows some er-
rors to be detected
by using error-
methods

detecting
such as parity bit,

block check sum,

and Cyclic Redun-
dancy Check [4].

Error Correction
with Hamming
Codes

Forward Error
Correction (FEC),
the ability of receiv-
ing station to correct
a transmission error,
can increase the
throughput of a data
link operating in a
noisy environment.
The transmitting sta-
tion must append in-
formation to the data
in the form of error
correction bits, but
the increase in frame
length may be mod-
est relative to the
cost of retransmis-
sion. Hamming
codes provide for

FEC using a block
parity mechanism
that can be inexpen-
sively implemented.
In general, their use
allows the correction




of single bit errors
and detection of two
bit errors per unit
data, called a code
word. The Hamming
rule 1s expressed by
the following equa-
tion (1):-

because of the over-
head involved. The
case of p=3 is used
in the following dis-
cussion to develop a
(7, 4) code using
even parity, but lar-
ger code words are
typically used in ap-
plications. A (12, 8)
code then offers a

be constructed easily
by permitting one
parity byte to serve
two data bytes [5].
Three check equa-
tions are used to ob-
tain the three check
bits of this hamming
(7, 4) code as fol-
lows: -

d+ P +1<2° Where ¥®  repre-
) reasonable

............ . compro-| oy Ly

Where d 1s the num- mlse in the C], _]{1;.'_.'.']{3:'_.'_':]{4 2

ber of data bits and p ~ bit stream. S A4

is the number of par- The code CI=Rk3nhd

ity bits. The result of €1 ab les

appending the com- data link packets to  sents modulo-2 ad-

puted parity bits to e 0 dition. If we

the data bits is called TR choose the in-

the Hamming code Co=hl =[] =0 [3] formation  bits

word. - Codes  with | (1. igijd=10] 1= 1010 ‘as an ex-

values of p < 2 are ample  then

hardly  worthwhile k1=1, k2=0,

Code word Code word ;

F no. kl k2 k3 ket cl o2 3 no. k1l k2 K3 kd el

o2 eS

(o o T T o Y o R Y 1 O 0 0O

1 1 0

‘0 o1 = 1111000 1

1 0 0 1

1 o1 100 1 1 001 00 =

‘1 0 1 O

1 0 1 11 0o 111 00 c

o 1 oo 1

o101 12 1 010 1 0 4

‘1 1 0 O

o101 153 01 010 10 =

o oo 101




k3=1 and k4=0 and
check bits obtained
from the three equa-
tions as follows: -

The code word is
obtained by adding
the check bits to the
end of the informa-
tion bits and there-
fore the data
1010101 will be
transmitted. A com-
plete set of code
words 1s obtained as
follows: -

An error that oc-
curs 1n a transmitted
code word can be
detected only if the
error changes the
code word into some
other bit pattern that
does not appear in
the code. This means
that the code words
transmitted over a
channel must differ
from each other 1n at

Codewordd 0
Codeword? 1

least two bit posi-
tions. If two code
words differ in only
one position and an
error occurs in that
position then one
code word will be
changed into another
code word and there
will be no way of
knowing that an er-
ror has occurred. In-
spection of the set of
code words of the
hamming (7, 4) code
reveals that they all
differ from each
other in at least three
places. Taking code
words 3 and 8 as an
example, we have:-

These two
code words differ in
position 1, 3,4 and 6
(counting from the
left). The number of
position by which
any two code words

in a code
0 differ 1s
0 known as

the hamming dis-
tance or just the dis-
tance, So that, the
distance between
these two words 1s
four. Since all linear
block codes contain
the all-zeros code
word, then an easy
way to find the
minimum distance
of a code 1s to com-
pare a none Zzero
code word which
has the minimum
number of 1s with
the all- zeros code
word.

Thus the mini-
mum distance of a
code is equal to the
smallest number of
Is in any nonzero
code word, which in
the case of this ham-
ming (7, 4) code is

1 0 0 0 1 1 0
0 1 0 0 1 0 1
0 0 1 0 0 1 1
0 0 0 1 1 1 1
three. If the code
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Figure 1: Forward
Error Correction Al-
gorithm

Different tests
have been done for
(7,4) and (12,8) code
words. The follow-
ing tests show how
the two codes are

working:
Test 1:
Enter no. 1 for
choosing (12,8)

hamming codes and
enter no. 2 for
choosing (7,4) ham-
ming codes:

[1]

Enter a value of data
between 0 and 255
1n “c notation”:
[122]

Enter the error bit
(0-7) to change:

[6]

Hamming code
“OXA” origi-
nal value
{0XT7A}.

Hamming code
“0X1” modi-
fied value ‘0X3A’.

Exclusive OR of the
hamming codes is:

“0XB”. Correction

mask 1s:  “0X40”
Corrected

value 1s: {0X7A}.

Test 2:-

Enter no. 1 for

choosing (12,8)

hamming codes and
enter no. 2 for
choosing (7,4) ham-
ming codes:

[1]

Enter a value of data
between 0 and 255
In “c notation’:
[99]

Enter the error bit
(0-7) to change:
[5]

Hamming

code “0X7”
original value
{0X63}.
Hamming
code “0XD”

(4

modified value
0X43°.

Exclusive OR of the
hamming codes is:
CCOXA,7-

Correction mask

1s: “0X20”.
Corrected

value1s: {0X63}

Test 3:

Enter no. 1 for
choosing (12,8)
hamming codes and
enter no. 2 for
choosing (7,4) ham-
ming codes:

[1]

Enter a value of data
between 0 and 255
In “c notation’:
[200]

Enter the error bit
(0-7) to change:
[9]

The number of error
bit is out of range,
enter another value
again?




Test 4:
Enter no. 1 for
choosing (12,8)

hamming codes and
enter no. 2 for
choosing (7,4) ham-
ming codes:

[1]

Enter a value of data
between 0 and 255
In “c notation”:
[500]

The value of data 1s
out of range “Error
In  transmission
please tray again”?

Test 5:
Enter no. 1 for
choosing (12,8)

hamming codes and
enter no. 2 for
choosing (7,4) ham-
ming codes:
[2]
Enter a value of data
between 0 and 128
In “c notation”:
[77]
Enter the error bit
(0-3) to change:

2]

Hamming
code “0X9”
original value
{0X4D}.

Hamming code
“OXF” modi-
fied value ‘0X49’.

Exclusive OR of
the hamming codes
1s:  “0X6”.

Correction mask 1is:

“0X04”.
Corrected
value1s:  {0X4D}.
Test 6:
Enter no. 1 for

(12,8)
hamming codes and

2 for
choosing (7,4) ham-

choosing
enter no.

ming codes:

2]

Enter a value of data
between 0 and 128
In ‘“c notation”:

[45]
Enter the bit (0-3) to

change:

[5]
The number of error
bit is out of range,
enter another value

again?
Test 7:
Enter no. 1 for
choosing (12,8)
hamming codes and
enter no. 2 for

choosing (7,4) ham-
ming codes:

2]

Enter a value of data
between 0 and 128
1n “c notation’:

[190]
The value of data is
out of range “Error
in transmission
please tray again”?

Conclusion
The results
show that the

scheme is capable
of handling se-
verely packets and
maintaining  the
Quality of Service




(QoS) contract
most of the times.
Most of the times
the codes employed
were the lower of
the code suite and
the achieved bit er-
ror rate met the
QoS. We have to
improve the
switching  algo-
rithms of choosing
codes depends on
the packet size, so
that, when the
packet size in-
creased, it can
switch to a more
powerful code
quickly to handle
the situation and
maintain the QoS
contract of the con-
nection at any
time. Also we
should consider all
type of traffic
(both real and non-
real time traffic)
can be supported
by this scheme.
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